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ABSTRACT

RESHAPING TEACHER THINKING, PLANNING AND PRACTICE

USING EMBEDDED ASSESSMENT: CASE STUDIES OF THREE MIDDLE

SCHOOL SCIENCE TEACHERS

By

Letina Ngwenya Jeranyama

At the dawn of the 21St century the science education community is seeking ways

of improving science education to produce a scientific literate citizenry. They have put

forth new goals. Teachers are key to all efforts to improve schools, that without their full

participation, any move to reform education nor matter how well intentioned is doomed

to failure. The changes in the goals of science education imply that teachers have to

change the way they teach science. Some scholars have suggested that one way to help

teachers attain the reform goals is by using embedded assessment.

Embedded assessment is defined as a cyclical and ongoing process whereby

teachers gather data about students’ understanding as they teach, they analyze the data

formally or informally and use the analysis to plan or adjust teaching immediately, for the

next hour, day, topic, unit or year. The next day’s activities also include embedded

assessment and so the cycle repeats itself. This study investigates how teachers make

sense of embedded assessment, how embedded assessment looks in practice, how it

influences teachers and their classroom environments and the challenges teachers face as

they use embedded assessment.
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Three middle school science teachers were involved in the study. Data were

collected through semi-structured interviews with open-ended questions, participant

observations and professional development conversations. Data were analyzed using the

qualitative method of constant comparative analysis.

The findings indicate that teachers passed through different stages in

conceptualizing embedded assessment. This conceptualization influenced the way

embedded assessment looked in the classroom. Embedded assessment took many forms

and shapes in the teachers’ classrooms. Embedded assessment influenced the teachers’

perspectives about the curriculum, students, teaching, assessment, planning and reflection

in ways that enabled the teachers to be investigators of their students’ understanding,

designers of what to do to advance that understanding and evaluators of teaching

strategies. Even though teachers thought that it was hard to teach using embedded

assessment because it presented pragmatic challenges, it improved the teachers’

repertoire ofteaching and assessment practices. It gave teachers concrete evidence about

their students’ understanding of scientific concepts.

The dissertation also develops a model or framework in which contemporary

goals of science education, embedded assessment and ‘new’ theories of learning are

interconnected and intertwined. This model shows that the three parts complement each

other but the problem is that they are being used in an old system that makes change hard.
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CHAPTER ONE

INTRODUCTION

At the dawn of the 21St century, the science education community is seeking ways

of improving science education. As a result four books were released to outline the vision

of science education for K-12. The first step in outlining the current reform in science

education was the publication of Science for all Americgn_s (AAAS, 1989) by project

2061 . Two years later, the Michigan Department of education distributed the Michigan

Essential Goals and Objectives for Science Education (K-12). In 1993, Project 2061

published a detailed description of the goals of science education Benchmarks for

Scientific Literacy (AAAS, 1993). In 1996, the National Research Council published the

Natiorgl Science Education Standards (NRC, 1996). These books present reform goals
 

and standards for the reform in science education and challenge how science is taught and

assessed in the classroom.

I believe that teachers are at the center of all efforts to improve schools, and that

without their full participation and leadership, any move to reform education, no matter

how well intentioned or ambitious is doomed to failure. Sarason (1982) and Fullan (1991)

pointed out that teachers were key to any educational change. Furthermore, Gusky &

Huberman (1995) argued “we cannot improve schools without improving the skills and

abilities of the teachers within them. In other words, we should see change as an

individual process and be willing to invest in the intellectual capital of those individuals

who stafi‘ our schools” (as cited in Gusky & Huberman, 1995, pl 18). The changes in the
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goals of science education imply that teachers have to change the way they teach science.

However, little attention has been given to teachers to help them with how to teach to

attain these reform goals. Teachers are lefi puzzled with how to change their teaching.

Some scholars (Gallagher & Parker 1997; Anderson & Speck 1998; Wiggins

1998) argued that embedded assessment was among the tools that had the potential for

helping teachers achieve reform goals. This argument was based on anecdotal evidence

that supported the efficacy of embedded assessment in improving teaching and learning.

This is problematic because there is only very few studies that have looked at how

embedded assessment is used in the classroom, e.g., Treagust & Jacobwitz (1997). Bell

(2000) and Wiggins (1998) studied what they called formative assessment. They defined

formative assessment as assessment that is intended to enhance teaching and learning.

This type ofassessment is similar to embedded assessment. The difference between Bell

(2000) and this study is that Bell’s work focused on the process of formative assessment

in science classrooms. My work focused on the process, plus the influences and

challenges that the three science teachers faced as they learned and used embedded

assessment in their classrooms. Internationally, scholars have done some work on

formative assessment. But we need further understanding about how embedded

assessment is used in the classroom and how it influences teachers’ thoughts and actions.

Further, there is limited information about how teachers actually use embedded

assessment in their classrooms and even less systematic information about the pitfalls and

problems teachers face in implementing this approach with their students. Research is

needed to learn more about the use of embedded assessment in the classroom. To this
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end, this dissertation seeks to investigate the utilization ofembedded assessment by three

middle school science teachers and how it influenced their thinking, practice and the

classroom environment. I will start by defining what I mean by embedded assessment

then discuss the current science reform, and then situate embedded assessment in that

reform.

What is embedded assessment?

Embedded assessment is assessment that is merged with teaching. Unlike

traditional assessment (Bybee, 1997) which often takes the form of a test or quiz

administered after teaching, embedded assessment involves the use ofteaching activities

that reveal students’ thinking and reasoning while they are learning. Therefore, with

embedded assessment the line between teaching and assessment is blurred (Duschl &

Gitomer 1997). Embedded assessment is a cyclical, ongoing process whereby teachers

gather data about students’ understanding as they teach, analyze the data formally or

informally, and use the analysis to plan or adjust teaching as they teach or next hour and

or next year (Gallagher & Parker, 1997; Wiggins, 1998; Duschl & Gitomer 1997;

Champagne et al, 1990; Anderson & Speck 1998; Wiske, 1998; Bell 2000; Stiggins

2001). The next day’s teaching also includes embedded assessment and so the cycle

repeats itself.

This idea is supported by Dewey’s (1938), principle of continuity of experience:

every experience takes up something from those which have gone before and modifies in

some way the quality of those which come after. Dewey’s idea is relevant in embedded
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assessment in that teachers should be able to learn as they teach and use that information

to adjust their lessons. In other words, the teacher’s role should include analyzmg of

correct and incorrect responses so as to use that information in their teaching.

Conceptual model or framework for embedded assessment

In this section, I discuss my conceptual model of embedded assessment and the

teaching framework which has evolved based on my experiences working with teachers

and professors (Gallagher, Parker, Wilcox & Lanier, NSF (National Science Foundation;

professional development school and Eisenhower professional development projects). I

will give a detailed example about one teacher’s use of embedded assessment. This will

clarify to the reader the meaning and components ofembedded assessment.

From the definition of embedded assessment, it can be seen that the conceptual

model ofembedded assessment has three elements that describe the teachers’ actions:

1. Gathering information about students’ understanding as students work on

tasks that expose students’ ideas and reasoning as they learn. Information can be

derived from oral, written or graphic products obtained from watching students at

work, from listening to students during informal conversations or in response to

probing questions.

2. Engaging in deep analysis of this body of information to inquire about what

students seem to understand, and what they seem to be struggling with, yields

clues from various sources of information. It also produces evidence about what

students know and how they know it.

3. Deciding next instructional moves based on analysis ofthe information, taking
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into account the learners, the learning goals and possible courses of action for

making progress toward these goals (Gallagher & Parker, 1997; Wiggins, 1998;

Kulm & Malcolm et al, 1991; Anderson & Speck, 1998; Champagne & Lovitts

1991; Duschl & Gitomer 1997; Wiske 1998; BSCS, 1989). (See figure 1.)

The three elements of the conceptual model indicate that teaching activities also become

assessment activities. These activities are designed to achieve several goals. First, they

are designed to be engaging to students with different interests and experiences. This is an

important feature of ongoing assessment as described by National Science Education

Standards (NRC, 1996). Second, the variety is meant to model the multiple opportunities

to make sense ofnew idea-key idea and this is important in aiding understanding.

Strategies like group work and peer analysis help develop communities of learners, which

are components of effective teaching. AAAS (1989) argued “leaming often takes place

best when students have opportunities to express ideas and get feedback from peers

(p. l 87)”. An example of the teaching/assessment activity is shown below:

Students are supposed to pretend to be blood and apply for a job in a human body.

The task is to write a job description that explains their qualifications for that job and the

application should reflect the importance of the job (Human Body Systems, p.16).

Wiggins (1998) suggested that in order for any activity to be adapted as an

assessment activity, teachers needed to ask themselves several questions, for example: Is

there sufficient clarity about the link to the key idea? Will all my students find this

activity worthwhile and if not what should I do to prepare them for the task?
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Assessment Criteria

As the students carry out the activity in the above example, the teacher should

have assessment criteria. These are questions that are designed to guide teachers in

interpreting students’ responses. The teacher should focus on students’ understanding and

application of science content (Wiggins 1998; Wiske 1998). These criteria might be

regarded as rubrics, or guidelines, that the teacher uses to determine students’

understanding of the key idea. However, the focus is not on grading. An example from

the Human Bodv Systems (Gallagher & Parker 1997) booklet which could be used with

the above assessment activity is:

o “How well do students describe the role or job of the blood? Do they just

say blood keeps people alive? Or do they go further and explain what

blood’s essential roles are?

0 Do the students include the four main components of blood, i.e., plasma,

red blood cells, white blood cells and platelets?

o How accurate and complete are students’ descriptions of the structure and

function of each component ofthe blood? Do they include the following

points:

Plasma is the medium in which cells and platelets are suspended. It also

carries dissolved nutrients, waste products, salts, ions and proteins. Red blood

cells are the carrier of oxygen by hemoglobin and white blood cells are the

means of fighting bacterial infections by ingesting and destroying bacteria”

(Gallagher & Parker (1997), p. 17)

Student work

The work of one student will be used to illustrate how one teacher analyzed

student work to design or adjust instruction.

Student]

 

' A sixth grade student who was in one school district where we piloted the embedded assessment

project wrote this. Note that this whole project was planned for middle school. The discussion therefore is
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“I am applying to be blood cell in your body. I should be hired because I could do things

like fight germs and other things. My red blood cells carry oxygen to all the parts in your

body. The red blood cell is red because of hemoglobin. My white cells surround and

devour germs, it also fights infection. The white blood cells are larger than red blood

cells. My platelets are disc-like and they aid in clotting. When you are bleeding my

platelets builds up a scab and stops the bleeding. My plasma is a liquid fluid part of the

blood without corpuscles. The plasma carry minerals and vitamins throughout your body

(Human Body Systems, p.16)

Analysis of student response

The teacher analyzed the work of all her students to see if their explanations were

complete and if not plan strategies to address this problem. For this student, the teacher

used the assessment criteria (human body systems p.15) to evaluate the students’ work.

The teacher’s analysis stated:

“The student followed the expectations of this assignment and has given facts

about different components ofblood. A confusing point was that the student introduced

herself as a blood cell instead of whole blood containing the components mentioned.

Given the style of writing, it is possible this student was drawing directly from class

notes. My worry about this student is that this student has a set of facts about blood in

mind, but not a picture of the systematic character of the blood system. Student does not

have a complete understanding of blood functioning as a system.” (Human Body

Systems, p. 17).

In general, the teacher said this about the difficulties that most students in her

class had with this activity, “Students could not visualize that blood is made up of distinct

parts, and carries food and oxygen to the cells and wastes away fiom the cells” (Human

Body Systems p.17). It should be noted that analyzing student work is a challenging

activity for most teachers because it requires different skills than just grading, such as

looking deeply to search for meaning and misconceptions. Teachers require skills of how

 

solely based on experiences with middle school students and teachers.
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to assess for understanding. Wiggins (1998) reported that the Quebec assessment (which

embraces similar ideas as embedded assessment project) raised havoc with conventional

security and ease of using traditional assessment. The teacher in this example, whose

student’s work was discussed above, had worked with National Science Foundation

project for two years and she used the project booklets to help her with ideas about

analyzing student work.

The teacher’s plan: Instructional adjustment

The teacher felt that the students were beginning to pull ideas together but needed

further clarification. She felt that students were interested enough that she could extend

the lesson. Therefore, she made a follow up ‘phone call’ role-play to the students. She

told them she was extremely interested in hiring them but needed to know for sure if they

were qualified to handle the job of carrying goods from place to place in the body. The

students were instructed to make a list of firings that they could carry and describe where

they would pick them up and deliver them. She made individual “calls” to students who

had written confusing information in their original assignment (Human Body Systems,

p. 1 7).

The components of embedded assessment from this example were:

0 gathering information from the student

- analyzing the information

0 giving feedback

0 adjusting instruction
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The following session will give an overview ofcontemporary science education

goals and then embedded assessment will be situated in the context of the current reform

to show that embedded assessment is an important teaching and assessment strategy that

fits well in the current reform. I will also give a brief historical background ofwhy I am

choosing to study embedded assessment. The section above has given the conceptual

model about embedded assessment and a practical example ofhow one teacher designed

a lesson for embedded assessment. The next section will look at the contemporary goals

of science education and embedded assessment.

Overview of goals of science education from the contemporary reform perspective

Goals of scientific literacy from the contemporary reform perspective fall under

the following headings 1) science for all; 2) broader spectrum of science content; 3) less

is better; and 4) teaching for understanding.

Sciencefor all

Project 2061 and National Science Education Standards have promoted the

slogan “Science for all” to highlight awareness that science should be part of the

education of every student. This is a change in the main science education goal to produce

scientists that was promoted in the 1960s then science was for the privileged few, the

academically talented that could compete for scientific superiority over the Soviet Union.

The reformers of the 1990s realize that the world has changed in such a way that

scientific literacy has become necessary for everyone, not just a privileged few. Human

beings now face problems that are global (AAAS, 1989) and science related issues
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emerge in social arenas. For example, Rachel Carson’s (1960) Silent Springdirected the

attention of the public to the detrimental effect of the indiscriminate use ofman made

chemicals which could linger in the soil, slow the leaping of fish and “still” the songs of

birds (Bybee, 1997). She argued that “if humans continue to contaminate the

environment, one day we would experience a silent spring” (Carson, 1962).

Therefore, what the future holds in store for human beings depends on the wisdom

with which all humans use science and technology. Science for all implies the same

standards and learning outcomes for every student without exception (Bybee 1997;

AAAS, 1989).

The National Science Education Standards (NRC, 1996) list the following goals for

school science:

After thirteen years of school science, a scientifically literate citizenry should be able to:

0 experience the richness and excitement ofknowing about and

understanding the natural world

0 use appropriate scientific processes and principles in making personal

decisions

0 engage intelligently in public discourse and debate about matters of

scientific and technological concern

0 Increase their economic productivity through the use of knowledge,

understanding and skills ofthe scientific literate person (NRC, 1996,

p.13). These goals define a scientifically literate society.

Project 2061 has similar general goals that address the knowledge, skills and attitudes

10
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essential for scientific literacy that all students should acquire as a consequence of their

education from kindergarten through high school. According to Sciencefor All Americans

(1989), a scientifically literate person is one who:

0 has integrated knowledge of different disciplines of science, mathematics

and technology;

0 has a deep conceptual understanding of scientific concepts and ideas; and

o appreciates that both the knowledge and the practice of science are

dynamic and constructed (AAAS, 1989, p. x).

The reformers are realizing that skills needed to function in an information-

technological society are changing in the let century. New skills such as abilities to

learn, reason and think creatively, make decisions and solve problems are needed by all

students in order to work and live safely in the changing world (AAAS, 1989). The field

of science education is undergoing changes and is pursuing new goals so as to bring about

reforms in science that respond to current and emerging needs.

Broader spectrum of science content

Project 2061 and Natifll Science Education Stalliagis set out a broader scope of

science literacy. By incorporating inquiry, integrating themes and historical perspectives

about the development of scientific ideas and technology, the reform leaders have

broadened the content base of science to lessen its abstract nature, connect science with

the world of students and make it understandable and practical. By doing this the

reformers are hoping to make science interesting and worth learning for all students.

11
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The reform agendas:

emphasize the integrated understanding of unifying concepts or common

themes in science, for example, systems, models and patterns of change;

focus on familiar concepts from physical, life and earth sciences;

call for the addition of technology and the history of science;

include developing scientific habits of mind;

encourage the application of science to personal and social contexts;

focus on understanding the nature of science, mathematics and technology;

and

focus on an enquiry based science program (NRC, 1996; AAAS 1989).

All of these points are part ofthe subject matter that has been broadened to

achieve the reform goal of scientific literacy. It is broadened in the sense that it is

including topics that were not part of science content for example, the historical

perspective. Even though it has broadened in scope, it still emphasizes the “ less is

better” adage in terms of scientific content.

12
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“Less is better”2

Project 2061 and NationalScience Education Sta_n_d_arg§ proposed new pedagogy

that was designed to foster understanding. The reform agenda encourage teachers to slow

down and cover few topics each year. This was also supported by Third International

Maths and Science Studies (TIMMS, 1997) that found out that teachers in the USA

covered more content compared to other countries and therefore encouraged teachers to

cover less that they did presently. The idea of “less is better” is based on the recognition

that understanding and application require more time than the accumulation of facts

(AAAS, 1989; Roth, Anderson & Smith 1994). The intention is to promote understanding

by reducing the number of technical terms students are responsible for learning and

changing the way science is taught. Rowe (1985) has shown that new terms may be

introduced at the rate of one every four minutes of class time over the entire year in high

school biology and chemistry classes. The blueprint for the education of project 2061

science teachers (NCRTL, 1994) argued that reducing the number of terms does not mean

that science is watered down in some way. Rather, the primary goal is to change what it

means to teach, learn and understand science and this is in line with embedded

 

2 Not everyone in science education chants the mantra that less is more or better. Marv Drugger,

former NSTA president, for example believes that less is less and more is more. He believes that by cutting

down on the number oftopics taught, we are doing students a disservice. They can specialize after

graduating from high school. Obviously there is a limit to the notion of less is better. It would be possible to

teach science-taking Duckwoth (1996) to the extreme- spending a year on the phases ofthe moon, for

example. As far as I know no one is advocating for such extreme measures.

13
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assessment conceptual model or teaching framework.

Teaching for understanding

Project 2061 and Natiogl Education Science3%have raised a significant

challenge for K-12 science education, that is, scientific literacy for all students. The

reform agendas have elaborated the vision of science literacy and have made

understanding and application of science key elements of scientific literacy. They have

placed the scientific literacy goal ofunderstanding at the center of the current reform.

Sciencefor all Americans (AAAS, 1989, p.185) recommended, “schools should

concentrate on the quality of understanding rather than on the quantity of information.”

What is understanding and why is this goal elusive as an instructional goal?

Understanding is the ability to think and act flexibly with what one knows (Perkins,

1998). Understanding also includes the mental models that students have (White &

Gunstone, 1992; Wiggins, 1998). Furthermore, Champagne, Klopfer & Anderson (1980),

Driver & Erickson (1983), Strike & Posner (1982) suggested that, although students

might have learned factual content and terminology in order to pass tests, their own

preconceptions interfered with an understanding of scientific explanation of phenomena.

Brophy & Good (1986) argued that even teaching that is good often fails to bring about

change in students’ preconceptions. A number of science educators have been working at

investigating the kinds of teaching that are effective in facilitating students’ conceptual

change that may lead to understanding. These scholars include (Anderson & Smith

1983a; Driver 1987; Nussbaum and Novak 1982; Posner, Strike, Hewson & Gertzog

14
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1982; Strauss & Stavy 1983) who advocates for putting the teacher’s focus on students’

ideas and their predictions and explanation ofphenomena

Perrone (1991) argued that teaching for understanding is not a new goal because it

has long been endorsed as a primary educational goal. This goal has been difficult to

achieve and to foster among students because ofwhat teachers do in their classrooms.

Too many teachers focus on rules and learning of facts contained in the textbooks

(Anderson & Smith 1983a; D. Smith & D. Neale 1991). This kind of teaching treats

learning as a passive process (AAAS, 1990). Students are treated as if they are “empty

vessels” that do not possess prior knowledge about a topic. Students end up memorizing

the knowledge dispensed by the text or teacher. This kind of learning does not lead to

understanding.

Embedded assessment is one way to help teachers focus on understanding because

it requires teachers to recognize the incomplete conceptions that students bring to science

classrooms, and to adjust their instruction so as to take into account what students bring,

thereby helping teachers in their efforts towards achieving scientific literacy.

The work on embedded assessment fits into the reform agenda in that it is directed

towards the achievement of all four of the premises of the reform goals discussed above.

Ofmuch interest to this dissertation is teaching for understanding and making science

accessible to a wide spectrum of student population. The choice oftwo out of the four

goals as central to this dissertation does not diminish the importance of the other goals.

The choice is based on a desire to give a focus. By helping teachers gain information

about students’ ideas and reasoning pertaining to science concepts, and then using that

15
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information to guide instructional decisions, a deeper understanding of science and an

increase in students’ ability to apply it in their life is fostered. In doing this, the portion of

students who understand science is increased. One side effect is to assist teachers with the

knowledge and skills needed to slow down the rate at which science is taught, so that

deeper understanding and application of science becomes a reality. This is consonant with

the principle ‘less is better’.

Changes in teaching

Clearly, with these new goals of scientific literacy, there should be a change of

what it means to teach, learn and understand science. Project 2061 and National Science

Education Standards called for a new vision of teaching and learning, which emphasized

that teachers must:

0 become effective in teaching science to all students

0 teach for understanding and application, which entails focusing on

students’ thinking and ideas, making them dissatisfied with their own

explanations, and leading them to search for better ones. ( Posner, Strike,

Hewson & Gertzog 1982; White R. & Gunstone R. 1992)

0 develop a rich repertoire ofteaching skills that engage students in effective

learning for understanding and application of science

0 learn to use continuous assessment as a tool for guiding students’

developing understanding

0 develop skills of reflective teaching so that they can capitalize on the

16
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benefits of continuous self directed learning from their daily work

(NCRTL, 1994)

Of interest to this study is ‘assessment conducted by classroom teachers’, teaching

standard (C) in the National Science Education Standards, which states that:

0 Teachers of science should engage in ongoing assessment of their teaching

and student learning. In doing this teachers,

Use multiple methods and systematically gather data to guide teaching. They also use

student data, observation of teaching and interactions with colleagues to reflect and

improve teaching practice (NRC, 1996 pp.37-3 8).

As noted above, reformers have broadened the use of assessment in the classroom

because when most people think of assessment they think of grading and testing that are

prevalent in most schools. Wiggins (1998) argued that a different kind of student

assessment was needed than the one used in most schools. Wiggins argued that tests do

not serve students because they are inherently incapable of giving students the feedback

that is central to learning and they do not help teachers to improve their performance.

Because tests come after teaching and learning are over and therefore serve a summative

function rather than a formative function.

There are many different forms of assessment, for example, pre and post

assessment, authentic assessment, etc., but of interest to this study is embedded

assessment. The next section will discuss why traditional tests are an insufficient method

of assessing and the philosophical beliefs about embedded assessment that show that it is

a promising idea that can help teachers with the new vision ofteaching.

17
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Why is traditional testing an insufficient method of assessing?

I argue that we should not totally ignore the use of traditional assessment, but

broaden the use of embedded assessment at the classroom level so that it can benefit the

learner and the teacher. The prevalent forms of assessment are not sufficient and the next

section offers a brief account ofwhy they are insufficient method of assessing.

The use of tests and quizzes has encouraged or at least helped perpetuate

classroom practices that fail to provide high quality education. These tests have failed to

adequately measure important learning. Multiple-choice tests treat learning as

memorizing isolated pieces of information, rules and procedures. This approach assumes

that one first accumulates the bits and only thinks later. To the contrary, psychologists

now understand that humans from infancy learn by actively attempting to make sense and

meaning ofthe world. At all ages, people construct knowledge and meaning in their

minds (Phillips, 1995; Brooks & Brooks, 1993).

Use of tests for accountability has given them a powerful influence over teaching.

For example, in Zimbabwe where I come fiom and in other countries as well, because the

teachers are held responsible for their students’ test scores, they often teach to the test.

Instruction ends up focusing on the narrow content ofthe test and overemphasizing

memorization at the expense ofthinking or understanding. Furthermore, students spend a

great deal oftime reviewing information that is assessed on the tests and teachers spend a

great deal oftime teaching to the test (Marino, Pickering & McTighe, 1993). There is a

need to broaden the use ofassessment in the classroom because of the potential to
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influence what goes on in the classroom. The following section will give a brief account

ofthe philosophical assumptions underlying embedded assessment.

Philosophical beliefs and theoretical assumptions of embedded assessment

1. Embedded assessment treats learning as an active process

Learning is not something that is given to some one else. Rather, students actively search

for new meanings to transform their present understanding (Greene, 1988). The focus in

classrooms that use embedded assessment is on the student (in terms ofwho talks and

whose ideas are important) and not the teacher. This is a shift from what happens in

classroom where the teacher is the giver of information and students listen passively or

read the textbook (Roth 1986; Anderson & Smith, 1987; Anderson & Speck, 1998;

Greene, 1988). In the traditional approach, assessment usually comes at the end and

serves a summative fimction. In embedded assessment, assessment occurs throughout and

serves a formative function to guide teachers and students through the process ofteaching

and learning.

2. Embedded assessment emphasizes both process and product rather that

product only

In using embedded assessment, concepts that are not completely understood are

revisited using different strategies. Deep analysis of students’ ideas as they learn is done

so as to adjust instruction accordingly. This ensures that students have more than one

chance to learn a concept or principle. The ongoing analysis of students’ work gives the

teacher information on what students understand and what they do not understand. The
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teacher can design teaching strategies that will help them grasp the concepts at a time

when it can be acted on and before confusion and inappropriate conceptions deepen and

solidify (Wiggins, 1998; Gallagher & Parker, 1997, Duschl, 1997). The teacher does not

have to wonder at the end of the unit why students are performing poorly. The purpose of

assessment is to facilitate learning and not just to document learning. Because of all these

theoretical assumptions, embedded assessment shows promise for improving classroom

practice. However, these assumptions are based on beliefs and not research and therefore,

there is need to conduct research on the use of embedded assessment. In the following

section, I discuss my reasons for choosing to study embedded assessment. The research

questions will be situated in this context.

What scholarly work supports the idea of embedded assessment?

Grant Wiggins in his (1998) book, Educative Assessment, argued that teachers

must learn to think like assessors all the time and to ask, “what is the evidence of

learning?” and “how will I teach toward it?” instead of implicitly asking “what will I

cover and have students do?” He argued that all students, especially the least and most

able, are capable ofbetter performance than they now accomplish. This is not because

students and teachers are flawed or lazy but because schools are mostly ineffective

performance systems. He further argues that as long as assessment is viewed as what we

do after teaching and learning are over we will fail to improve students’ performance. He

suggested different purposes of assessment, which are:

0 to educate and improve student learning not merely to audit it.
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o educative assessment implies that assessment is no longer separate from

instruction; it is a major essential and integrated part ofteaching and

learning.

He argued that we have wrongly construed assessment as a problem oftinkering

with test techniques. Wiggins (1998) reported that excessive reliance on short tests has

landed in a world described as “teach, test and hope for the best”. Wiggins argued that the

gap between our teaching effect is profound we can close it by learning to think like

assessors of our own teaching and students’ skills and understanding. Clearly, these ideas

are similar to embedded assessment.

Black & William (1998) reviewed research in the 1990s to seek evidence on

whether the development of formative assessment raises standards of learning. They

found about ten studies, which showed significant learning advantage for their formative

assessment experiments, with effect sizes ranging fiom 0.4 to 0.7 remarkably large for

any educational experiment. Several studies showed that low achievers or slow learners

showed the largest gain. They also concluded that the learning advantage ofenhanced

formative assessment is a robust effect, not dependent on particular details of

implementation. They also found out that the research confirmed that classroom

assessment practices were weak.

These are the common features they found among the ten studies:

0 traditional assessment encouraged rote learning and superficial learning;

0 teachers were not critical about what was being assessed; and

0 the grading function was over emphasized and the learning function was
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underemphasized.

Black & William (1998) concluded that

1. Teachers have to bear the dual roles of being guides and assessors;

2. Teachers’ formative assessment was very weak and ought to be developed;

3. That it was necessary to have research, which looks at the problems of

formulating and implementing formative assessment.

In this study, I address several of these issues in the context ofmiddle school science

classrooms.

Another scholar who has done work in this area is Beverley Bell in New Zealand.

She defined formative assessment as assessment that is intended to enhance teaching and

learning. Bell (2000) reported findings of a three-year study into the process of formative

assessment in science classrooms with 10 teachers. The findings from her study indicated

that teachers used two kinds of formative assessment i.e. planned and interactive. Planned

formative assessment involved the teachers eliciting and interpreting assessment

information and then taking action. She said that this tended to be carried out with the

whole class. Interactive formative assessment involved the teachers noticing, recognizing

and responding and tended to be carried out with individual students and small groups.

These types of assessment are integral to the teaching and learning process and are

dependent on a teacher’s pedagogical knowledge. Bell also reported that there is little

research on the process of formative assessment. This study builds on Bell’s work by

examining the process of formative assessment in middle school science classrooms.
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Historical background and framing the research questions

Assessment has had a profound influence in my life as a student and as a teacher.

As a student, in Zimbabwe, assessment (grades) determined how far I proceeded with my

education. Right from the first day I stepped in the classroom, I was assessed on whether I

knew how to count, or read simple words. The purpose of the assessment was to track

students based on the assessment results. Students who could not read, count and

recognize the alphabetical letters were placed in different classes. They were often placed

with ‘incompetent teachers’. This meant that they were disadvantaged from the beginning

of their school life. The educational system in Zimbabwe was tracked at that time. As I

moved on in the educational system, it was clear that students were not only tracked, but

also encountered the bottleneck system. This meant that if you did not pass a certain

grade level, you did not move on to the next grade level. As a result most students did not

move beyond 8m grade.

My high school science experience was a nightmare, because of the cramming of

the biology terminology, which I (and many others) did not understand. We spent huge

amounts of time memorizing isolated pieces of information. We would sit and the teacher

would lecture and give notes. In Zimbabwe, teachers would panic if there were a topic

they did not cover. Assessment was used for accountability, so students would complain,

“we did not cover this topic”. The use of tests encouraged or at least helped perpetuate the

kinds of learning and classroom practices that failed to provide high quality education

because the tests did not measure important learning. As a teacher, the students’ test

scores measured my effectiveness. The instruction ended up focusing on the narrow
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content of the test and emphasizing memorization at the expense ofthinking or

understanding. As a student and a teacher, it bothered me how much power the traditional

tests had on the learning and teaching. I was held responsible for the National

Examination test score results ofmy students. Since assessment drove what happened in

the classroom, I wondered if it could be used so that teachers could focus on

understanding rather than memorizing. So, when I came to graduate school, I was

fortunate enough to find professors that were interested in alternative uses of assessment

in the classroom. Gallagher and Parker (1992) started developing this idea of embedded

assessment. During the past years, I have worked as a Graduate Assistant for the National

Science Foundation assessment project directed by Drs. James Gallagher & Sandra

Wilcox. My involvement in the assessment project has shown me that embedded

assessment has a potential to change classroom practice. I have developed resource

materials and facilitated staff development programs, to assist middle school science

teachers using embedded assessment. As a result ofmy experiences in the assessment

project, I noticed that there was a lot going on for the teachers as they tried to implement

the idea of embedded assessment in their classrooms. I began to wonder about issues that

were brought forth in staff development sessions (for example, how embedded

assessment looks like in the classroom) and these issues contributed to the framing ofmy

research questions.

The assumptions about embedded assessment discussed earlier on are based on

philosophical assumptions and not empirical research and therefore the purpose ofthis

study is to aid in filling this gap by analyzing its impact on teachers. Fullan (1991) argues
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that we cannot improve schools without improving the skills and abilities of teachers

within them. Having looked at the research on assessment so far, there are questions that

still need to be answered. There are few studies that have focused specifically on how

teachers make sense ofembedded assessment; and most studies do not examine what

embedded assessment looks like in the classroom. My study extends earlier work by

focusing on these research questions:

1. How do middle school science teachers make sense of the idea of embedded

assessment?

2. How does embedded assessment look in practice in middle school science

classrooms?

3. What impact does embedded assessment have on teachers and their classroom

environments?

4. What are the problems/ challenges/ tensions that teachers face as they learn

about and do embedded assessments in their classrooms?

Significance of the study

I believe that the information gathered from this study could inform theory about

the effectiveness of embedded assessment as a teaching and assessment strategy. It is my

hope that this study will:

1. Inform teachers about the use of embedded assessment in classrooms in terms

ofbenefits, strengths and challenges of this approach.
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2. Inform reformers about assessment standard that are conducted by classroom

teachers and whether embedded assessment helps teachers attain the reform

goals of scientific literacy and teaching for understanding.

3. Help the policy community recognize the importance of a long neglected issue,

teachers and their learning needs, so that professional development could be

improved.

4. Help educators understand the complexities involved in learning a new idea and

implementing reform ideas at the classroom level, thereby reminding the

education community to pay attention to teachers and what they do, to provide

necessary support for ongoing professional development.

5. Provide insights into the claims about embedded assessment by providing

empirical evidence to support or refute them.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

In chapter one, I have given a review of the literature about assessment and

science education reform, but in order for this to be complete, a literature review about

teacher learning, professional development, educational change and reforms in education

is necessary. This study is at the intersection of all these research literatures. This kind of

drinking about assessment poses challenges for most teachers to change their

conventional practices of knowledge telling and didactic methods ofteaching to more

demanding forms of teaching. Teachers need to learn about how to use embedded

assessment so literature on teacher learning is necessary. This literature review further

elaborates the main points in my argument.

What do science teachers need to teach using the idea of embedded assessment?

In order to teach using embedded assessment, science teachers need to think in

new ways about subject matter, the curriculum, general pedagogical practices, students,

and the contexts in which they are teaching. Most importantly, they need to acquire

pedagogical content knowledge (Borko & Putnam, 1990; Grossman, 1990; Shulman,

1987) for example, how to adjust instruction to suit the way students are responding. All

ofthese changes entail teachers changing their existing beliefs about the teaching and

learning process. For example, it also means a view of student learning that is no longer

information gathering, but an active process of knowledge generation. For many teachers,

learning to teach in new ways may require a renewed mindset or at least a mental shift

that incorporates change in four areas:
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I) In-depth subject matter knowledge

This includes substantive knowledge of the content (key ideas, concepts,

organizing principles) as well as the syntactical structure of the discipline, which may

lead a teacher to look into the explanations, interpretation, discussions and deeper

analysis involved in the teaching of the subject (Schwab, 1978; Shulman, 1987). A

growing body of case studies reveals how the presence or absence of this kind of

knowledge affects the learning opportunities that teachers provide for their students (Ball

& McDiarmid, 1990; Grossman, 1990; Wilson & Wineburg, 1988). The portraits of

teachers struggling to make their knowledge explicit to their students make a compelling

case why teachers need deeper and more flexible subject matter knowledge than they

generally have a chance to learn (Feiman-Nemser & Remillard, 1996).

The subject matter knowledge ofmost teachers is likely to be limited to what they

have learned during their student days. The subject matter preparation of teachers may

be narrow with respect to the topics they are required to teach. Just as we now expect

students to be able to use the knowledge to explain the real world phenomena, teachers

must be able to do that as well, and their subject matter preparation may not have

adequately prepared them for that task. Many teachers may not have had opportunities to

formulate questions from real world phenomena, develop investigations to answer their

questions.

The key point related to this study is that to use embedded assessment effectively

teachers must have strong subject matter knowledge. This enables teachers to teach to the

understanding of key ideas and to help students with their naive conceptions. Whereas

there is evidence that subject matter knowledge is not sufficient to insure effective
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teaching of subject matter (Magnusson, Krajcik, & Borko, 1999), some critical amount of

subject matter knowledge seems to be necessary in using embedded assessment.

2) Pedagogical content knowledge (PCK)

Even when teachers have a thorough grounding in their subject matter and they

understand their learners, more is needed to promote effective learning experiences by

students. Grossman, Wilson and Shulman (1989) have argued that while subject matter

knowledge is the foundation for teaching, it is not enough alone to make teaching

meaningful; the key to teaching is the act of transforming disciplinary knowledge into a

form ofknowledge that is appropriate for students and specific to the task ofteaching.

The knowledge, which helps teachers connect subject matter to their students in

meaningful ways, has been labeled pedagogical content knowledge or PCK (Shulman,

1986). It is a special amalgam of content and pedagogy, which includes ways of

representing and formulating the subject that make it comprehensible to others. Shulman

(1986) describes this PCK as a second kind of content knowlwdge,

..... which goes beyond knowledge ofthe subject matterper se to the dimension ofsubject

matterfor teaching. Within this category ofPCK, I include the most regularly taught

topics in one ’3 subject area, the most usefidforms ofrepresentations ofthese ideas, the

mostpowerfill analogies, illustrations, examples, explanations and demonstrations, in a

word, ways ofrepresenting andformulating the subject that make it comprehensible to

others. PCK also includes an understanding ofwhat makes the learning ofspecific topics

easy or difi'icult; the conceptions andpreconceptions that students ofdijferent ages and

backgrounds bring with them to the learning ofthose mostfiequently taught topics and

lessons (Shulman, I986, pp. 9-1 0).
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In other words, this knowledge transformation process involves, a) preparation

through critical interpretation and analysis of the content, b) representation of the ideas in

the form ofnew analogies, metaphors, demonstrations and so forth, 0) selection of the

appropriate methods and models of delivery, and d) adaptation of instructional materials

and strategies to suit student characteristics and context. It refers to the capacity of a

teacher to transform the content knowledge into pedagogically powerful lessons that are

adaptive to the variations in ability and background presented by students (Shulman,

1987) so they adjust their learning accordingly. It is the ability to adapt different forms of

representations in multiple ways in order to meet specific goals of specific learners. In

Dewey’s terms, it means to “pyschologize” the subject matter, to rethink disciplinary

contents and concepts in order to bring it within the range and scope of students’ lives

and make it meaningful (Dewey, 1964). One also should consider it the ability to rethink

instructional strategies in order to incorporate students’ thinking and ideas.

3) Knowledge oflearners and their contexts

Dewey (1938) said, “All genuine education comes through experience.

Experience is educative only to the degree that this knowledge modifies the learner’s

outlook, attitude and skill......failure of adaptation of material to the needs and capacities

of individuals may cause an experience to be non-educative”(pp 36-39). This explains

very well what embedded assessment advocates, that is the importance oftaking

students’ ideas, prior beliefs and understanding into account while planning and teaching.

This is not an easy task and may pose great challenges to teachers because it is asking

teachers to teach in ways that are fundamentally different from how they were taught.

This way ofusing embedded assessment and teaching in this manner differs from the

30



teachers existin

nsessment and I

intellectual abil“

(Bourdiell‘
1978

heritage, parents

Magnussr

about areas of Sn

prior knowledge

misconceptions
a

1994). Scientific
4

learn because
mis

they are sensible
z

the targeted
scient

need to be aware
(

actions
and ideas,

Ifathers
continual;

difheulties
so they

although teachers

important knowlc

 



teachers’ existing orientations of teaching science and beliefs about science teaching,

assessment and learning. Students also vary in terms of their academic capabilities and

intellectual abilities. Their abilities vary according to the amount of cultural capital

(Bourdieu, 1978) and social capital (Lareau, 1989) they are endowed with by their family

heritage, parents and surroundings.

Magnusson et a1 (1999) pointed out that teachers needed to be knowledgeable

about areas of student difficulty in science. This includes topic areas in which the student

prior knowledge is contrary to the targeted scientific concepts. This is knowledge about

misconceptions and misconceptions are a common feature of science learning ( Driver,

1994). Scientific concepts for which students have misconceptions can be difficult to

learn because misconceptions are typically favored over scientific knowledge because

they are sensible and coherent and have utility for the student everyday life. In contrast,

the targeted scientific concepts may seem incoherent and useless to the learner. Teachers

need to be aware ofthese misconceptions because it helps them interpret students’

actions and ideas. This is particularly important in using embedded assessment because

teachers continually analyze and gather information about student reasoning and

difficulties so they can address those difficulties. Magnusson et al (1999) argued that

although teachers have some knowledge about student difficulties, they commonly lack

important knowledge necessary to help students overcome those difficulties. Therefore,

in this study it was important to provide professional development opportunities that

helped teachers respond effectively to student misconceptions, i.e., probing for student

reasoning rather than correcting misconceptions and supplying more detailed

explanations that may not alter students’ thinking.
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4) Teachers ’ beliefabout students, subject matter, teaching and learning

Ball (1996) defined beliefs as what we think we know. She argued that beliefs are

more than opinion, but they are less than the ideal truth. For most teachers, conceptions

ofteaching and learning tend to be eclectic collections of beliefs and views developed

over time Geiman—Nemser, 1983; Cohen & Ball, 1990). Moreover, some teachers still

believe and operate under the assumption that teaching is telling, knowledge is facts and

learning is recall (Cohen, 1988). Teachers who operate under the assumption that

students are empty vessels waiting to be filled, believe that students are passive recipients

who act as depositories of knowledge (Freire, 1970) and that the teacher’s responsibility

is to dispense information that students absorb and somehow use later (Darling-

Hammond, 1997). With such understanding, many teachers take the central role in the

classroom and monopolize the whole teaching and learning process.

In these cases, not much opportunity is given for student participation. But with

embedded assessment, full participation from the student is required. Therefore, when

using embedded assessment most teachers would have to change their conceptions about

teaching (Cohen, 1991; Tatto, 1999). To do this, Cohen (1991) argued that teachers

needed to revolutionize their teaching practices instead of cobbling new ideas onto

familiar practices.

Other research studies for example, reviews by Richardson (1990) and Borko and

Putnam (1996) highlighted the central role played by teachers’ beliefs and conceptions

when learning new ways to teach. If beliefs do not change, then teachers’ learning about

new teaching strategies may not be deep enough to support genuine change in instruction

or it may result in misinterpretation of strategies and materials.
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The key points for this study is that the teachers’ knowledge and beliefs serve as

filters through which they come to understand embedded assessment. These

understandings, in turn, determine how components of embedded assessment are utilized

in practice. Just as students’ existing knowledge and beliefs serve as the starting point for

their learning, teachers’ knowledge and beliefs are important resources and constraints on

change (Magnusson, et al 1999). The professional development in this study was

structured in a way to expose and challenge pre-existing beliefs (Borko & Putnam, 1996).

What do we know about learners and learning?

Loucks-Horsley, Hewson, Love & Stiles (1998) have put forth a summary ofwhat is

known about learners and learning. They give five general concepts that frame what is

known currently about learning.

1) Learners possess a diverse set of alternative conceptions about natural phenomena

that influence their future learning.

2) Learners acquire new knowledge by constructing it for themselves.

3) The construction ofknowledge is a process of change that includes addition,

creation, modification, refinement, restructuring and rejection.

4) The new knowledge learners’ construct for themselves has its origins in a diverse

set of experiences.

5) All students, regardless of race, culture and gender are capable of understanding

and doing science (p. 27).

Other scholars (Cobb, 1994; Driver, Squires, Rushworth & Wood-Robinson,

1994) argued that the conventional view is that knowledge is received from others when

learners listen to what they say. They believe that learning is more complex than that.
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They argue that learning is a process that learners need to do for themselves rather than

one that is done to them by others. This does not imply that others are not influential in

the process, but recognizes the active role that learners need to play to learn. When

learners try to understand new information, they use their existing knowledge and their

own ways of learning. The process of learning involves the construction of links between

new ideas and what learners already know to create meaning.

Another important aspect of learning is the process ofpersonal reflection. Good

learners are able to monitor their own ideas and through processes, compare and contrast

them to that of others and provide reasons why they accept one over the other.

Current research also supports the idea that learning is mediated by the social

environment in which learners interact with peers and others. Beach (1993) argued that

individual learners interpret what they read, see, hear and feel but at the same time,

learners influence the sense making each makes of their common experiences.

These concepts about learning challenge the current perspective at work in many

schools today. For example, that people acquire concepts by receiving and memorizing

information from other people who know more than they do, that students will learn what

their teachers know by listening to what they say, and that the presence of other students

is incidental to learning (Schifier, 1996). This changed view of learning is relevant in this

study for two reasons: first, I will be studying teachers, and their views about how

children learn will be made visible as I observe their classrooms. Second, it gives us a

lens that enables us to structure professional development that will maximize both teacher

and student learning. These ideas and theories about how people learn drove the way the
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professional development for this project was designed. The next section will discuss the

research on professional development.

Teacher professional development

For teachers to learn to use embedded assessment in their classrooms, there is a

need to provide effective professional development. The most prevalent forms of

professional development will not help teachers make a transition in their teaching.

(Ngwenya, 1998) provided a portrayal of what was happening in the assessment project

professional development. The model of professional development that was prevalent in

most sessions in the study by Ngwenya (1998) was short term and not sustained. This

contrasts with contemporary ideas of effective professional development, which are long

term, ongoing professional development programs (Gusky & Huberman, 1995;

Hargreaves & Fullan, 1996; Liebermann, 1995; Little, 1994).

Darling-Hammond and McLaughlin (1995) noted that effective professional

development engages teachers both as learners and as teachers, and allows them to

struggle with the uncertainties that accompany each role. Little (1998) identified the

following features of effective professional development:

i) Ensures collaboration adequate to produce shared understanding and shared

investment;

ii) Requires thoughtful development and the fair rigorous test of selected ideas

via collective participation in training and implementation;

iii) Focuses on crucial problems of curriculum and instruction;

iv) Occurs often enough and long enough to ensure progressive gains in

knowledge, skill and confidence;
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v) Contributes to professional habits and norms of collegiality and

experimentation.

Abdal Haqq (1995) identified the following similar characteristics of effective

professional development:

1) is on going (meaning participants meet on a consistent basis and not just one time

throughout the project);

2) includes training, practice, and coaching or other follow up procedures;

3) is school based and embedded in teacher work;

4) is collaborative, providing opportunities for teachers to interact with peers;

5) focuses on student learning which should, in part, guide assessment and its

effectiveness;

6) encourages and supports school based and teacher initiatives;

7) is rooted in the knowledge base for teaching;

8) incorporates constructivist approaches to teacher learning;

9) recognizes teachers as professionals and adult learners; and

10) provides adequate time and follow up support.

Putnam and Borko (1997), Elmore (1997), and Lieberman (1994) provide similar lists of

the features of effective professional development.

How does the literature on teachers’ learning and professional development

influence the design of my study?

The literature reviewed so far has highlighted the importance and complexity of

teachers’ learning in order to change instructional practices. Since teacher learning is so
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complex, it cannot be achieved through brief in-service training and short, intermittent

courses. Thus in my study, ongoing learning and reflection about embedded assessment

occurred throughout the study. Teachers were provided with support as they begun to use

embedded assessment in their classrooms so as to avoid what Lortie (1975) called the

“sink or swim” model. Teachers and the researcher determined the objectives of the

instructional unit jointly. The review of literature on teacher learning influenced the

researcher to pay particular attention to teachers’ content knowledge, teachers’ PCK,

teachers’ knowledge of students and their contexts, and the teachers’ belief systems,

particularly during the professional development sessions. Learning to teach in new ways

requires a renewed mind set in these four arenas. Research about effective professional

development guided the professional development part of this project. Thus the review of

literature on teachers’ learning and what is needed for effective professional development

formed the lens that guided this study.

What is known about teachers and teaching?

Three general concepts frame what is currently known about teachers and teaching.

1) The purpose of teaching is to facilitate learning.

2) Teachers are professionals with specialized knowledge.

3) The practice of teaching is complex (Loucks-Horsley, 1998 p. 30).

Loucks-Horsley et a1 (1998) argued that sometimes teaching does not cause learning to

occur. Regardless ofhow good a teacher is and how appropriate the tasks of teaching are

to both the learner and the content to be learned. If the learner does not intend to learn

there will be no learning.
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Schon (1988) has argued that professional practice is complex and uncertain and

it uses an expert knowledge base. The perspective of teachers as professionals is in

contrast to a view of teachers as skilled technicians and of teaching as the expert

application of bodies of disciplinary knowledge. On the contrary, teachers have a large

body ofknowledge that is worthy of respect. Coble & Koballa (1996) and NRC (1996)

argued that teachers have a body ofknowledge that includes knowledge of the content of

the discipline, ofthe students they teach, of the forms of assessment strategies they use

and of the larger context in which they teach. Equally important is pedagogical content

knowledge (Shulman 1986).

As professionals, teachers realize that learning about teaching does not stop when

they are credentialed. Rather, they expect to continue learning throughout their teaching

career and to improve their practice with appropriate professional development

opportunities. The relevance of this to my study is that, I entered with these lenses about

teachers and teaching.

How does the literature on teacher learning influence the design of my study?

The literature reminds us of the complexities of teaching. Teachers’ work is not

easy work but is professional work requiring professional judgement of situations and

decision-makings. There are multiple factors that affect teachers and how they teach and

make sense of ideas, and therefore this led me to ask questions about teachers and how

they enact and make sense ofembedded assessment.
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What does the literature say about educational change and reform?

Fullan (1991) and Loucks—Horsley (1998) argued that educational change is both

an individual and an organizational phenomenon affecting each and every educator as

well as the schools, districts and universities. They put forth the following principles that

derive from the knowledge base on change:

0 Change is a process that takes time and persistence.

0 As individuals progress through a change process, their needs for support and

assistance change.

0 Change efforts are effective when the change to be made is clearly defined, support

and assistance are available, and leaders and policies support change.

0 Most systems resist change.

0 Change is complex because it requires people to communicate with one another about

complex topics in organizations that are, for the most part, large and structured.

Liebermann (1999) argued that educational change ofvalue require individuals to act in

new ways (demonstrated by new skill, behaviors, activities, etc.) and to think in new

ways (beliefs, understandings and ideas). She pointed out that the question ofthe

relationship between thought and actions is important for professional development. She

further argued that conventional wisdom has been that changing teacher beliefs should be

the primary work of professional development, because when one believes differently,

new behaviors will follow. She stated that research on teacher change, however, indicates

that changes in attitudes often result when teachers use a new practice and see their

students benefiting (Guskey, 1986). She argued that instead ofbeing linear, changes in

ideas and attitudes, actions and behaviors occur in a mutually interactive process. On the
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other hand, people’s current thoughts influence what choices they make and what they

attend to as they plan and carry out educational activities, so changes in attitudes and

behaviors is interactive in well-conceived professional learning. This literature on teacher

change influenced my thinking about changing teachers’ assessment practices, in that I

expected it to be a long process with many factors influencing change. The research on

educational change helped me to pay close attention to teachers’ beliefs, attitudes and

behaviors. The literatures discussed above and in chapter one form the lens that guided

this study.

To summarize, the review of related literature supports the main argument of this

study. Literature on teacher learning and educational reforms supports the notion that for

the successful use of a new idea (embedded assessment), teacher learning is vital.

Teachers need to have thorough grounding in the subject matter knowledge, knowledge

of learners and their contexts, and pedagogical content knowledge. In order to teach in

new ways, such as using embedded assessment, teachers need to recast their conventional

beliefs about students and the subject matter, and re-conceptualize their ideas about

teaching and learning. For many teachers, these needs entail unlearning and relearrring

and thus effective professional development was a necessity in this study.

My study originated as a graduate assistant in the National Science Foundation

assessment project and was enhanced by literature related to science education reforms,

formative assessment, professional development and educational change. So, my enquiry

started with experiences and literature, which led me to ask questions, collect and analyze

data, which led me to seek out more literature and more insights. This process is

discussed in more detail in the next chapter on methodology.
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CHAPTER THREE

METHODS OF DATA COLLECTION AND ANALYSIS

In this chapter, I discuss how I conducted the study, including the research

approach, data collection methods, data management and analysis.

Research approach

This study used qualitative case study methods of research to study, analyze and

compare three teachers’ work. I selected a qualitative study because the nature ofmy

research questions required that participants give meaning with respect to embedded

assessment. Teachers were studied in their natural setting, classrooms, so that the

findings would not be out of context. Denzin and Lincoln (1994) argued that qualitative,

naturalistic and interpretive studies help people understand the enormously complex

problems of schools, since other forms of research methods often fail to probe deeply into

the intricacy of a problem. Qualitative research methods were appropriate because they

allowed me to peer deeply into the heart of issues surrounding teachers’ utilization of

embedded assessment.

Quantitative surveys, which claim to represent many teachers, typically extract

composite accounts ofkey issues but do not offer rich and comprehensive understanding

of the “perspectives” that teachers bring to their work. In-depth portraits of a small

number ofteachers would, however, provide fuller access to their views across a range of

issues (Gronn & Robbins, 1996). Therefore, in my study, I decided that the use of a

qualitative case study design was the best method to understand and explain, in an in-
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depth manner, the teachers’ utilization of embedded assessment and how it influenced

their practice and classroom environment.

The particular qualitative approach used is the case study. Until the 1970's, the

use of the case study was seldom considered to be a proper educational research method.

Currently, it has become one of the most popular and usually respected form of studying

educators and educational problems. Stake (1997) noted that even though case studies

have not found the solution for education’s problems, researchers and others have

appreciated their deep, self-referential probes ofproblems. Case study method was

chosen because the cases are the three teachers who are learning to use embedded

assessment, and it is bounded by time (12 weeks of data collection). This study is an

exploration ofhow teachers use embedded assessment over time through detailed, in-

depth, data collection involving multiple sources of information rich in context, which

makes it appropriate to use the case study method.

Instead of studying one teacher, I decided to study three teachers so that I could

offer a cross-case analysis, which enabled me to make some limited generalizations about

how embedded assessment impacts teachers’ practice. Three teachers were studied rather

than one because an interpretation based on evidence from several cases can be more

compelling than results based on a single case. Creswell (1998) recommended that when

multiple cases are chosen, a typical format is to provide a detailed description of each

case and themes within the case, followed by a thematic analysis across the cases.

Therefore, in my study, each teacher was treated as a comprehensive case. Data were

gathered to describe each teacher’s use of embedded assessment. Then, data from all
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three teachers were cross-analyzed to build a general explanation that fits each of the

individual cases, even though the cases might vary in detail (Yin, 1984).

Research context

Selecting research sites

This study was conducted in two middle schools in low to middle income, urban

neighborhoods. These schools were selected because the teachers who volunteered to

participate were staff members at these two schools. Two ofthe teachers taught at the

same school. The schools were in one school district. Initially, I had three teachers from

three different schools. A week afier the study started, one ofthe teachers dropped out

due to illness. Lisa (a teacher in this study) then referred me to Sarah Williams, who was

at the same school. Marian’s school was located in a very low-income neighborhood

while Lisa and Sarah’s school had a mixture of students from very low to average,

income neighborhoods. Lisa’s school was using a teaming concept, which was very

strong in Sarah William’s case. Lisa was in a team but teachers in her team did not follow

what was mandated by the administration.

Why did I choose teachers from this school district? I assumed that change was

needed especially in low-income neighborhood schools. I had worked in the district

earlier for professional development schools and I was familiar with the issues with

which teachers at these schools faced. I thought that learning about embedded assessment

would improve the heart ofwhat matters most, i.e., the instruction.
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Recruitment of teachers

In August 1999, the school district and the Michigan State University Professional

Development School project offered a workshop to all middle school science teachers in

the Lansing district. I attended this workshop as a graduate assistant for the project. I

advertised my study at this workshop. From a pool ofthose teachers, six volunteered to

participate in the study (see figure 3.1). I then purposefully selected three teachers who

were in the same grade level because I thought it would be both easier and more

informative to study teachers in the same grade level who are teaching the same subject

matter content. In the pool of teachers who volunteered, 2 were 8'h grade teachers and one

was a sixth grade teacher. I therefore, selected 7th grade teachers because three teachers

working at the same grade level would permit a better cross case analysis. Also if one

teacher dropped out of the study, I would still have two teachers for the cross-case

analysis. Therefore, in no way were the three seventh grade teachers more special or

significant than the other teachers who were not invited to participate in the study.

Research design

Table 3.1 and Table 3.2 summarizes the research design of this study. This section

describes in detail these two figures. I started this project by observing teachers prior to

learning embedded assessment and this explains the term pre-embedded assessment

phase in the diagram. I also interviewed the teachers after the classroom observations for

a week to see how their practice was before learning about embedded assessment. The

classroom observations and the first interview shaped the first professional development

session in that teachers were asked to reflect on what they were doing in the classrooms.

Phase 1, occurred after the first professional development. I observed all three teachers
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three times with the same class and then I interviewed the teachers. After the interview, I

observed three lessons per teacher. This was followed by a professional development

meeting in Marian’s classroom. This sequence of events was the same for phase 2, 3, and

4.

Professional development

The three teachers selected for my study attended four sessions of professional

development in the use ofembedded assessment (see table 3.1 and table 3.2). These

meetings occurred in the teachers’ classrooms. They took place afier school and the site

rotated among the two schools represented. This was strategic, firstly, because the

meetings occurred after school, so the teachers did not need to drive to a location for two

of the meetings. Secondly, I thought that teachers would feel at ease, comfortable, and

close to the realities of both teaching and schools. The meetings were scheduled for two

hours. The professional development started with two meetings where the teachers were

introduced to the underlying concepts ofembedded assessment, e.g., use of key ideas,

gathering information, adjusting instructional strategies, analysis of students’ work, etc.

We also examined the ecosystem booklet on assessment and the assessment strategies

booklet.

These booklets were the result of four years of collaboration among middle school

science teachers, university scientists, and university science educators. The materials

represent the results of a process in which the group worked together to help create

improved teaching skills. The booklets were written to help other middle school science

teachers develop their skills in using embedded assessment.
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The booklets are based on research on students’ learning and understanding of

science, advice from teachers, guidance from scientists and recent reform documents I

talked about in chapter one. The booklets contained key ideas, a list of difficulties

students often encounter when learning science based on the literature, e.g., (Driver

1994), and teachers’ practical knowledge about students and learning science. They also

contained a set of teaching assessment activities that advance and assess students’

learning ofthe content encompassed by each key idea. They also included the assessment

criteria (an example was given in chapter one) for each activity and examples of students’

work for selected activities, along with teacher’s interpretation of their work and

suggestions for next steps for teachers. These materials were not intended to be a

curriculum. They were supplemental resources to be used with any of several curricula or

texts in middle school science.

The assessment strategies booklet contains different strategies. It explains what

each strategy is and gives a practical example that was tried and tested in the classroom.

The following are the strategies in the booklet:

- Journal Writing, Mind stretcher & student generated questions

0 Models, pictures, diagrams

0 Concept mapping, Peer Analysis & Proposition generation

0 You become the teacher, role playing & inquiry projects

0 Graphing, laboratory demonstrations & experiments

Since all three teachers were teaching the ecosystem unit, we used the ecology booldet

produced by Michigan State University, on a National Science Foundation project. This

booklet incorporated the principles of embedded assessment. We told teachers that they
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could use this booklet to examine how you can design instructional strategies as teaching

and assessment strategies, to see how to use key ideas, to see examples ofhow some

teachers analyzed student work, and planned to adjust their instruction. Teachers were

asked to bring students’ work so that they could share with others what they did and how

they analyzed student work for their follow up session of professional development. The

second professional development meeting focused on what teachers needed for support of

what they were trying to do in the classroom. They were asking questions and reporting

issues that were challenging for them. The following table (3.1) summarizes the

professional development sessions in terms of strategy used, reasons and the purposes. Dr

Gallagher (professor at Michigan State University) and I planned the first meeting but the

other meetings were co-constructed by teachers and the 2 project staff.
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Table 3.1 A summary of the professional development sessions

 

 

 

 

 

    

Date Purpose What was done Why?

Feb Developing Pre-assessment of what teachers To uncover what

2000 awareness/building knew or thought about E.A. the teachers

a knowledge base Introduction of EA. & thought about EA

booklets. Discussion of and encourage a

teaching / assessment strategies. general discussion

Teachers given an assignment ofthis approach.

to try BA in their classrooms

March Reflection on using Teachers worked together to To provide time

2000 EA in the discuss how they explored BA for teachers to

classroom in their classrooms. What support each other

worked? What did not work? and puzzle through

Group brainstormed ideas for problems and

improvement challenges.

April Examination and Teachers looked at in-depth To improve

2000 analysis of student analysis of student work in the teachers’

work and planning assessment booklet and analytical skills

an EA lesson examined their own student and planning of

together. work lessons that use

EA.

May Open discussion Teachers discussed the practice To look for

2000 about embedded of EA, how they have improved evidence of

assessment. in their use of EA. Teachers teachers’ learning.

Prepared questions critiqued each others’ work and To provide

to ask the group. provided suggestions for feedback, support

improvement and a platform to

exchange ideas.
 

Data collection Procedures

Data collection began in early March 2000. The time line is given in the table

that follows:
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Table 3.2 Timeline for 12 weeks of data collection

 

Time line Activities

 

January /February Writing ofUCRIS (University Committee on Research Involving Human

2000 Subjects) and requested permission to do research in the school district. Called

the teachers, made arrangements for conducting the study, and asked what topics

they would be teaching. This was important for planning professional

development meetings.

 

Feb 28 - March 3 Pre-assessment Period

Observed each teacher 3 times with one class of their choice or any class that fit

my schedule and conducted Interview # 1. Types of data collected: field notes,

audiotapes.

 

March 6 Professional development period

Professional development sessions #1: focused on the principles ofembedded

assessment and facilitated by Dr Gallagher; I was a participant observer in these

sessions. These were 2-hour meetings conducted after school.

 

 

 

 

 

 

 

 

 

   

March 7-13 Interview # 2 for teacher a, b and c.

March 20—22 Observed teacher a, b and c. Conducted interview # 3 for all teachers.

March 27 Follow up professional development session # 2.

March 27- 31 Observed teacher a and conducted Interview #4

April l-9 Spring break

April 10—14 Observed teacher b & c conducted interview # 4

April 18 Follow up professional development session # 3

April 19-21 Observed teacher a & conducted interview # 5

April 22- May 31 Observed teachers b & c conducted interview # 5. Professional development

session # 4.

June 15 Final exit interview # 6 for all three teachers   
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As table 3.2 indicates, I had 12 weeks of data collection, a short but adequate

period oftime for a study involving qualitative methods. During some weeks of the

study, I divided my time equally between two teachers so that I was conducting my study

simultaneously for these two teachers and on a rotating schedule among the three

teachers.

Types of data collected

The data for this qualitative study were collected through extensive interviews,

casual conversations, classroom observations and participant observations, and field

notes. I had asked teachers to audiotape the lessons that I did not observe but this did not

materialize. Teachers reported that they kept on forgetting, and others said it was

disruptive for students who wanted explanations for recording. Yin (1989) recommended

multiple forms of data collection for case studies so as to give an in-depth picture ofthe

case. The details of the various kinds of data collected are given below.

1.1nterviews

A total of 18 semi-structured interviews (six per teacher) with open-ended

questions were conducted and audiotaped. Informal conversations were written down in

my notebook during and after the conversations. The interviews were organized around

the major research questions. These major research questions were further broken down

into a number of sub questions, which guided my thinking throughout the interview

process. The teachers’ responses also shaped the outcome of the interviews in that the

questions that were asked were probed and built upon the responses given by the
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teachers. I also audiotaped all four professional development meetings. The major

research questions and sub questions provided a broad guideline to structure the interview

(see appendix for questions asked during the interviews).

2. Observation and Participant observations

In addition to conducting interviews, I observed teachers in the classrooms and

during the professional development sessions. The observational notes included both

descriptive and reflective notes, i.e., notes about what was going on, hunches, and

learnings, as recommended by Cresswell (1998). Issues that I paid particular attention to

include:

0 Do teachers display an in-depth knowledge of subject matter, for example, do

they focus on key ideas and concepts?

0 Do teachers look deeply into students’ explanations/ answers/ written work

and responses in class?

0 Do they gather any information to use in the next lesson?

0 Do they have any skills to interpret-analyze students’ work?

0 What are the strategies teachers use? Are they used for both teaching and

assessment?

0 Do teachers require students to be explicit and detailed in describing their

ideas?

0 Do teachers consider students’ ideas, prior beliefs, and misconceptions while

planning and during instruction?

51



 
 

SuCh “0165 Q

0 H

3. Casual co

After

talked about

reflection ab<

know. Somet

their use Of e)

and reflection

relaxed dim“!

issues with m

aIld life in C121

4' Field-n Dies

FlEld-r

aSS’SS’m-‘nt lot

 

[caCher’ I [00...

lnoted as mt;

maimed 110'



o Are teachers aware ofcommon student difficulties for this topic? If so, how

do they use this knowledge?

0 What do teachers consider as they plan instructional moves?

0 Do teachers revisit concepts that are not completely understood?

0 How do teachers structure their questions? Do they require elaborate answers?

3. Casual conversations

Afier classroom observations, I had casual conversations with the teachers. We

talked about various issues, for example, what happened during the lesson, the teacher’s

reflection about the lesson she had and other matters that the teacher felt I needed to

know. Sometimes, the teachers asked me questions about how they could improve on

their use ofembedded assessment. 1 gave suggestions and not prescriptions. I wrote notes

and reflections about these conversations soon after we talked. The teachers were very

relaxed during these talks and seemed to be getting more comfortable with discussing

issues with me. These conversations helped me to understand the contexts ofmy study

and life in classrooms.

4. Field-notes

Field-notes were essential to figuring out what teaching using embedded

assessment looks like in middle school science classrooms. Each time I observed a

teacher, I took detailed field-notes using a notebook that was designated for each teacher.

I noted as much ofwhat I heard and saw, and who was saying or doing it. I also wrote

analytical notes. These notes and questions took on many different forms and purposes.

Such notes consisted of questions that I might ask for the next interview or conversation
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that were based on classroom occurrences. They were also directed to me because they

gave an interpretation to what I was seeing or a connection between a particular

observation on this day with something else that happened earlier. I also looked at my

notes on a weekly basis and wrote reflections about what I thought was happening.

Data Analysis

I transcribed and indexed all the interviews. Indexing was done by creating codes

for each participant, noting the interview #, page in the manuscript, and date the

interview was conducted. Codes were assigned for each transcript and each segment in

the transcript so as to allow me retrieve data and cross reference information while

writing and reporting. All the field notes were typed and coded. After organizing the data,

I read the transcripts in their entirety several times so that I immersed myself in details

and got a sense of the interview as a whole before breaking it into parts. Memos were

written in the margins of field notes or transcripts, and attention was paid to emerging

themes and patterns. I then wove these memos and thoughts to see if I could come up

with a bigger picture, which spoke to themes and patterns. Stake (1995) advocated for

direct interpretation of data analysis in a case study research, which fits well with my

study because it looks at a single instance and draws meaning, fiom it without looking for

multiple instances. Each teacher was treated as a case and cross-case analysis was done. I

displayed data in the form of charts with themes, e.g., teachers’ perspective on students

before and after embedded assessment.
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I found that categorizing my data according to some bigger themes was helpful.

This helped me come up with assertions, which helped me make sense of the data. The

major assertions I came up with are:

0 Teachers’ making sense of embedded assessment occurred in stages that were

different for each teacher.

0 Embedded assessment took many shapes and forms in the teacher’s

classrooms, and these varied from teacher to teacher.

0 Embedded assessment influenced the teacher, students, and the classroom

environment in ways that the teachers viewed as beneficial for them and their

students.

0 All the teachers faced problems, tensions, dilemmas, and struggles as they

used embedded assessment in the classroom.

The evolution of themes

Since I used the ‘constant comparative method’ of analysis (Glaser & Strauus,

1967) which involves the combination of data collection with analysis, my preliminary

analysis of data started as soon as my fieldwork begun. In this method, analysis and data

collection occur in a pulsating fashion. First, one does the interview, then the analysis and

theory building, then another interview, and more analysis. It should be noted that most

ofmy interviews were grounded in what happened in classrooms and during professional

development sessions. These interviews pushed teachers to reflect in a more in-depth way

about what was happening in the project. They also helped to get feedback about how

each teacher was making sense ofthe professional development. For example, I asked the

teachers, “how was the meeting for you?” What sense did you make of it? What was
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useful] not useful to you? How would you want us to structure the meetings next time? I

also started the interviews strategically with questions like, “tell me what is happening in

your classroom?” This was designed to make the teacher feel at ease during the

interview.

As I was collecting data, I was already looking for some patterns, recurrent issues

and themes, which might be helpful in guiding my data collection. These were helpful in

developing and organizing my questions for the next round / level of interviews. The

questions varied from teacher to teacher but were similar in the themes. They depended

on what the teacher did in the classroom and her responses to the questions. But I had

general guiding questions. Sometimes, I used these and sometimes I just glanced to see if

I had covered ground.

Generalizabilty

Generalizabilty is concerned with the extent to which the findings of a study can

be applied to other situations (Merriam, 1988). Is this study generalizable? I think it is

possible because the findings are based not merely on one case but three. If I had one

case, then, it may be diffith for me to generalize and I may have had to regard that as a

limitation of the method. Since I have more than one case where the same phenomena

was studied, questions asked were grounded on similar issues, and specific procedures for

coding and analysis were used. All this enhanced the generalizability ofmy findings to a

theory not to a population (Merriam, 1988; Yin 1994).

Secondly, the teachers I studied were not unusual or atypical compared to other

teachers, except for Sarah Williams, who had special education students and a team
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structure that strongly influenced her practice. I am not claiming that these teachers are

representative of every school in the nation but they are illustrative of similar situations in

other schools. One might argue that it matters that these teachers were white, middle class

women in mostly minority and lower class schools. Yes, this might be a factor but it takes

the focus of this study in another direction. I think that it is typical to find mostly white,

female middle class teachers in middle schools, taking what Lortie (1975) argued that

teaching at lower grades was mostly regarded as woman’s profession.

Third, unlike survey research which relies on statistical generalizations, case

studies rely on analytical generalization where the investigator is striving to generalize

particular set of results to some broader theory (Yin, 1994). Along these lines, the

findings from my study of three cases may speak to some broader aspects and can be

generalized to some broader theory on assessment, professional development and teacher

education.

Finally, I believe that even though the findings of this study are based on three

cases they contribute to growing literature on assessment, teaching and learning. For

example in Wolcott (1973), The focus was the mesolevel, a particular school, but he saw

the macro level significance of his ethnographic research as a whole because Bell’s

school (the school which he studied) was one unit of a national system (Gronn and

Ribbins, 1995). In the same way, I too feel that my micro level study of three cases are

only three sub units in the school system, but in some ways these three cases can play a

significant part in the instruction of the larger education system.
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To summarize, in this chapter, I have introduced the research approach, context

and the school settings. I have also discussed the methodology of data collection and

described the data management and analysis procedures. I have discussed the

generalizability ofmy findings. In the next three chapters, I present results of the three

cases: the Marian Jones case, the Lisa Leslie case and the Sarah Williams case.
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PRESENTATION OF FINDINGS

In chapters 4, 5 and 6, I present case studies of three teachers with whom I

worked in this project. I viewed each teacher as a case and therefore I will present each

case as a chapter. I will let each case speak for itself. I will not worry about repetitiveness

or redundancy because I regard that as confirming evidence to support the claims,

assertions and conclusions I draw. In each case I will provide an introduction to the

teacher, and describe both her perceptions of her roles and her beliefs about science and

or the cuniculurn, students, teaching, assessment, planning and reflection prior to

learning about embedded assessment. Then I will present how the teacher made sense of

embedded assessment, what embedded assessment looked like in her classroom, and how

this influenced her thinking and teaching practice. Lastly, I will present the tensions or

problems the teacher faced as she was in the process of learning and using embedded

assessment in her classroom. Chapter 7, will provide a cross case analysis of all the three

teachers.
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CHAPTER FOUR: CASE ONE

MARIAN JONES

In this chapter, I will start by giving an introduction to Marian Jones. I will

answer the questions: Who is Marian Jones? What kinds ofperspectives does she bring to

this study? I will then describe how Marian Jones made sense ofembedded assessment,

what embedded assessment looked like in her classroom and how this influenced her

thinking and practice. I will end by describing the tensions, challenges and problems

Marian faced in the process of learning and using embedded assessment.

Introducing Marian Jones: A portrait of her views on the subject, students,

teaching, learning and assessment

In this section, I describe Marian Jones’ views before she learned embedded

assessment. I have organized the description under the following themes, which emerged

from the data analysis: views about science, teacher role, students, teaching, assessment,

planning and reflection.

A) Her views about science as a subject: “This thing has to change”

The subheading “this thing has to change” comes from my first interview with

Marian Jones, who has met many people who hate science. She saw herself as a change

agent against this hatred. She wanted to motivate students to like science through her

teaching. Marian Jones was in her thirties when this study was done. She described

herself as ‘an older second year teacher’, meaning that she is older in age than most

second year teachers. This was her second year teaching after an internship at a local
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university. She obtained her bachelors degree in Biology from a small college in the

Midwest. After her bachelors degree, she worked at a nature center, a science museum,

and recycling organizations. She reported that all these science places gave her

experiences that she brought into teaching. For example, having kids work with things

instead ofjust opening a book, means that kids have to work with materials to test ideas.

Ms. Jones taught elementary level the previous year as a science specialist and this was

her first year teaching middle school. Ms. Jones chose to teach science because while

working with science organizations she realized she missed working with kids. In

addition, she said,

......... my love ofscience, and also thefact that when I was at the nature center, and

the science museum and things like that, I was seeing how much kids were interested

in science, but their teachers or otherpeople who might not have been and so they

weren't, I didn't think that they were expanding orpushing them asfar as they

could but I think there is, that I went into itjust to try andget kids more

interested in science. Because when I talk about science, or talked about it, when I

don't really know, people would ask me what I majored in college and things, and

I’11 say science major, and they'd say oh I didn't like science, You know Ijust got that

a lot, andIjust thought, this thing has to change because science is a cool subject,

andso, I want to help bring science to kids, andso they would be more interested in

it Iguess (MI/intervI/pOS/March 10, 2000).

Marian believed that science is an interesting subject and so she wanted to pass

the love and interest of science to her students. Her high school biology teacher

motivated Marian. This teacher had a profound influence on her life through his style of

teaching science. He did not give book definitions or answers but pushed his students to

think and to do ‘hands on and minds on’ laboratory experiments. Marian believed that the

reason why people hated science was because of the way they were taught science in

school. She was aware that this needed to change. Ms Jones saw herself as a change

agent and this project was a way of supporting her with that agenda. Another reason why
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she volunteered to participate in this study was because assessment was not covered as

deeply or thoroughly as it could have been, or might have been in her teacher preparation

program.

B. Marian Jones: “The facilitator”: How she saw the role of the teacher

In this section I lay out Marian’s views and beliefs about herself and her role as a

middle school science teacher. Ms Jones saw her role as that of facilitator of learning. She

planned things so that students were working towards getting information, rather than giving

them information herself. She wanted to help them discover things and help them make

connections.

Umm, so helping them, Umm giving them activities or ideas or things to write

about, to think about that would help them make connections to other days.

Things that we might have done in another day or things they might have at home

or ideas that they might have already learned in class that would be, make

connections to them and then try and change their own minds about what they

think, because I have talked to students, giving them a little speech about this and

this and this andyou know, this is the way it is, and then kids still believe what

they believe. They still have a misconception, and so Iam hoping that I can help

them think about things more themselves and change their minds, instead ofjust

giving them a bunch ofinformation (MI/intervI/pl4/March 10, 2000).

Marian offered three ideas about how she saw her role. She wanted to help students:

0 make connections across periods and days

0 make connections with things with which they were familiar from their home

environment and,

0 change their naive conceptions about scientific phenomena, because unless

teachers address those “misconceptions”, students will still believe them (e.g.

Driver, Woods, Squires, 1994).
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She went on to say: “umm, try to help umm, give them a way to learn other than being

just a person that is telling them everything by giving them all the answers or what

ever. Not, umm, and trying to help them be in an atmosphere that and be some place

where they can explore more ofwhat they think (MI/intervI/pl4/March 10,2000). ”

Marian wanted her students to explore, based on what they think She did not want

to be a ‘teller’ of information to her students and she wanted to focus on what students think

and to help students make connections. These views provide some insights into the kind of

teacher she was. This may be because she was a second year teacher coming out ofa teacher

education program that focused on student understanding and teacher reflection. She came

to this project with a different stance and understanding than other teachers and that placed

her ahead ofother two teachers in some ways. On the other hand, one might argue that,

since Marian was a second year teacher she was “naive” about school because she was
O

inexperienced and had not been exposed to the realities ofclassroom life.

C. Teacher’s views about students in her class; “They are not being heard”

In this section I will describe Marian’s views about her students and their

learning, based on my first interview with her. The subheading, ‘they are not being heard’,

comes fi'om the first interview with Marian Jones. She believed that most ofher students

were not being heard both at school and at home and she wanted to provide a platform

where they could be heard. All the students in her classes are from an urban setting and most

ofthem came from lower and lower middle socioeconomic class families. She believed that

it was more challenging to teach science to urban students than rural students, because it was
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harder for them to see nature and so they did not have prior knowledge that might aid in

understanding scientific concepts. For example, she said,

No, I think that that's true that urban students are hard it's harder to see nature,

or what they consider nature in their neighborhoods, and that’s another thing that I

try to ask them. look at what, what kinds ofplants grow aroundyour house? What

kinds ofanimals do live there? Meat kinds ofanimals have you seen? And what

kind ofthings to get them to look more around where they live. Ifyou say to a rural

student something about cows or deer, or raccoons, or something that's familiar

because they are going to see them around the house even, where they live usually, if

they are in a rural area (MI/intervlpl 7/March 10,2000).

Marian Jones was aware ofthe limitations her students had because oftheir urban

home setting (especially during this project time when she was teaching a unit on

ecosystems). Their experiences did not give them much contact with nature, which might

help in their understanding of scientific concepts. This awareness led her to organize field

trips that gave students such experiences, but there were few within a year. Alternatively, it

could be argued that saying that students are disadvantaged because they have few

experiences with the natural world is a simplistic way of looking at science because science

is everywhere, even in the urban settings.

She believed that there were differences among her students in terms ofthe way they

comprehended material that they learned. The teacher has to address all types of learners in

her class and be able to push the kids toward an understanding. Ms Jones noticed that some

ofher students were only present in school physically, not intellectually or emotionally,

because there were a lot ofthings going on outside school that kept them from learning and

wanting to learn. She expected her students to be involved learners but she has found out

that isn’t always what happens. She said,

They are not being heard either. So they want to be heard somewhere, so they are

heard here. Umm, being receptive to what's going on, being aware of what they

need to accomplish Umm, is, and also having input. That’s one thing I ’1] ask
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questions and notice that the kids will sit. They won 't even try new things. They are

not; they won't put themselves out to risk anything. Theyjust want to know the right

answer, and if they are given the answer that's fine for them (MI/interview

Ip22/March 2000).

There was a difference between how students perceived their roles and Ms. Jones’

expectations. She linked this difference to the problem ofwhat she and they saw as the

purpose of school, and also how they have learned how to do school, i.e., taking a passive

role and expecting the teacher to provide information. She believed that students tend to

resist efforts ofbeing taught differently from the familiar passive role.

She reported that most of the students in her class wanted the right answers,

especially the honors students. Yet to her what is important is the process of how to get to

the answer rather than the right answer. In some ways this seemed contradictory to her

assumption that students wanted to be heard. But they could want to be heard personally,

about their lives, and still want to be silent in science.

Ms Jones wanted her students to be interactive and be risk takers. But she

complained that they will not take risks, they did not want to look for information, and it

was hard for them to synthesize information. Moreover, they did not want to do much work

but preferred to sit and have information given to them. Marian believed that students can

be able to do all this but they needed an extra push. She said,

They don't want to do that much work I mean, or they don't brow how to do that

much work, or one ofthe teachers made a comment that they don't want to do that

much work They would ratherjust sit back, and want the information to come to

them, and not have to worry, and not have to lookfor it. But I think that they can

lookfor it, but Ijust don't think that they have beenpushed to do that. So Iam trying

topush them more to, to do more not, not giving them the right answer, or may be

not having the right answer, trying to get them to think more oftheir opinions and

what sense they are making. Ifyou brow somefacts, what couldyou come up with

because ofthat, andso that's what I try to do too, or Iam trying to do is to push

them to look at more data by doing things and then come up with an idea to make a

conclusion (MI/intervI/pZZ/march 10, 2000).
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Marian Jones was aware ofthe type of students she had in her class and their

attitudes towards learning. She wanted to challenge her students more and embedded

assessment was a tool she used. We will later see whether students change their perceptions

oftheir roles.

D. Teacher’s views on teaching: “Pushing students further in their understandings”

Ms. Jones tried to bring in situations that were familiar to students in her teaching.

For example, when discussing the ecosystems, she asked about animals and plants that were

in their backyards. This she believed helped students to grasp concepts, since they already

possessed background knowledge. She believed that this also could expose misconceptions

or misrmderstandings because students make meaning out oftheir environment or

experiences that might be scientifically valid. Marian believed that there were some kinds of

knowledge that her students did not have, like the knowledge ofthe natural world: she also

thought that they had some kind ofideas about scientific concepts, which might be naive in

some cases. She did not think that her urban students had the same kinds ofknowledge of

the natural world as compared to other students who live in different environments. She

said,

They already have a background browledge they are bringing to that, Umm,

bringing to that idea that you are trying to present, and then that way, if they are

bringing that browledge, you might be able to give them a situation also that would

change that, that is what I mean by being a facilitator of learning, is

helping thempushfarther, get the misconceptions changed and try to pull out things

they already know, and change it if it's not right or enforce it if it is

(MI/intervI/pl6/March I0, 2000).

Marian’s views about focusing on what sense students are making and using familiar

situations to help students grasp the concepts is compatible with embedded assessment.
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Getting the students involved was important to Marian. She did not want to let

students just read a book or see pictures but wanted them active in doing things in the

classroom: making simulations; making connections to the real world; making connections

with other subject areas; taking field trips that helps them to realize more. Good science

teaching from her perspective should address the curricultun, push the students in grasping

the ideas instead ofmemorizing and getting a perfect score on the test. It should take the

students a step further in their understanding and not stay in the same position.

Good science teaching. Umm, I think that they should I think that they should you

should try to teach what you need to teach in the curriculum, but I think that you

need to pull in other subjects to make it more real to the students than just having

them memorize a bunch ofwords andfacts, and that kind ofthing. But and if the

students can get the idea 1 am more, I am more inclined to say that was efl'ective, if

they get the idea ofwhat Iam trying to teach them, instead ofgetting aperfect score

on the test. Ifthey grasp more than they did when they started then I am pushing

them in the right direction (MI/intervI/p9/March 10, 2000).

So far, Marian’s views about science as a subject, her role, students’ roles and her

views about teaching seemed to be very compatible with ideas underlying embedded

assessment, i.e., focusing on the learner and what they say, write or draw in the classroom as

a basis for adjusting instruction. In a way, Marian is the “ideal” teacher for this project

because ofher beliefs about subject matter knowledge, students and how science ought to be

taught.

Marian was a second year teacher who seemed to be concerned about teaching and

learning and it was difficult for her because ofbehavior problems and students who were

constantly being disruptive. On March 5‘", I wrote the following notes in my field book:

Students are standing and moving all the time, there is no order in this classroom. It

is difficultfor me to tell ifstudents are learning... teacher is spending a lot oftime on

behaviorproblems... the classroom environment is not conducive to serious thinking

although she asked students to do so. Students seem to be very wild today... a lot of
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conversations that do not have nothing to do with what is happening in class

(FN/March 2000).

Analytical commentary

Even though Marian brought situations that students were familiar with and she tried

to make connections to the real world she was having difficulties with classroom

management. This may be because this was Marian’s first year teaching at a middle school.

She had not developed a repertoire ofmanaging her classroom. But we will later see that

Marian used embedded assessment to overcome part ofher struggles about classroom

management.

Marian’s views on assessment and embedded assessment

Marian’s views on subject matter, students and how they ought to be taught, and

her views and her understanding of embedded assessment are compatible with embedded

assessment. In her own words, she defined embedded assessment:

To me, embedded assessment will be Umm designing a lesson in a way that could

assess what the students brow as a group, or all ofthem, instead ofjust afew. So,

embedded assessment to me means you brow how each one was doing in the

classroom, while you were doing whatever activity you are doing, or part way

through your lesson may be, or may be if it's two days, you take or give an

assessment at the end ofthefirst day to see what you have tofinish, or try andpull

some kids along on the second day, but do some more in some areas. And so

embedded assessment to me means you are building it in, sort ofyou are building in

the assessment to encourage your teaching to go along with what they alreaay brow,

or what they don't, or the gaps, fill in the gaps (MI/intervI/pl2/march 10, 2000).

She also used district tests and end ofunit tests and made some ofthese herself. She gave

quizzes; she also used students’ assessment ofeach other such as peer review. These were

the forms ofassessment she used before learning about embedded assessment. She gave

tests and quizzes once a week to figure out ifthey grasped the concepts for that week so that
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she may revisit it the following week. She had an overall good understanding ofembedded

assessment based on how she defined embedded assessment in the above quotation, but

lacked a sense ofthe importance ofa daily assessment plan. She said that she assessed once

a week, but did not see questioning as an assessment opportunity. These ideas changed and

evolved gradually as she learned more about how to use embedded assessment in the

classroom. In the next section, I describe her views about planning and reflection.

Marian views about Planning and reflection

In her planning, Marian reported that, as a first year middle school science teacher,

she had problems in interpreting the curriculum because sometimes it was vague for her to

understand it. She also believed that this may be because she was new and lacked

experience. Planning was especially challenging for her because it was different fi'om

planning for elementary grades where you have children all day. When she was planning

she considered time issues, for example, how much time it would take to cover certain areas

ofthe content. She planned a week or so ahead. She used a textbook but felt that this book

was weak in certain areas such as giving ideas about connecting children’s ideas to their

home environment. So, she used other suggested sources for her curriculum. She also

considered the “best practice” booklet that teachers in her district were putting together. She

also consulted state and national standards and benchmarks. It was interesting to note that

her planning did not include the “misconceptions” that she talked about or anything about

the learner. So, she did not look up misconceptions in resource books. In interview one, she

described how she used some ofher resources she got from her teacher preparation program

about planning. For example, she read the following questions from her internship file:

I use thefollowing guiding questionsfrom my teacher education classes:

0 What do I want my students to learn, think about as a result ofthis unit or lesson?
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0 Why do I think these are important?

What do Iknow about this content and what more do I need to learn and work on in

order to teach it?

o How will this unit help me address my district curriculum guidelines, state

fiameworks and national standards?

0 What resources are available to support my teaching andstudents’ learning? How

goodare they?

What sequence ofactivities will help students learn these ideas?

How does this connect with or build on students ’ interests? (MI/intrevl/March

2000)

Marian reported that she tried to consider these questions in her planning. Looking at

these questions helped with a fi'arnework she used in her planning. Since she was a

beginning teacher, she found these questions very helpful.

Marian like many inexperienced teachers, focused most ofher reflections on how

she could manage classroom behavior. Marian believed that if she managed students’

learning, her problems with managing behavior would lessen. This to me indicated that

Marian was seeing a relationship between classroom management and managing a learning

community, i.e., if you manage the classroom learning community very well, you will

have fewer behavior problems.

Marian’s practice before embedded assessment

This section will describe one of Marian’s lessons before she learned about

embedded assessment. On the board, she wrote the following schedule:

1. Journal: is a food web different fi'om a food chain? How?

2. Food Web activity

Due tomorrow: list ofplants and animals around your neighborhood.

The teacher then gave a card that had the name of an organism written on it to every

student. She asked the question: What would you eat if you were a consumer, producer.
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She asked the students to write down their answers. She asked students to look at their

card and note carefully what they were. The teacher then gave a string and asked students

to make a circle of food web. She asked the student to decide where they fitted in the

food web. The teacher then said,

Teacher: The string represents energyflow and we will have a role-play ofafood

web. Where will thefood web start and where will it go next?

Students (chorus answer): plant, consumer

Teacher: Yes, plants (teacher then directed the activity)

Student: Acorn------squirrel-----snack------hawk

Student: An animal can give you disease (teacher ignores this statement) (

FN/March 2000). Teacher then explained to students that there were connected to

everything else and asked thefollowing question.

Teacher: What will happen ifthe producer drops?

Student: This showed us that everything is depended on everything else.

Analytical commentary

Ifwe look at Marian’s views about science, students, teaching, they are

compatible with what she was doing in her classroom. She wanted kids to enjoy science,

in the role-play just outlined students were interested in this lesson. She wanted to be a

facilitator and ifwe look at the kind of questions and students’ responses, we have

evidence about that in her practice. She wanted to bring situations which students were

familiar to and hence her third item on the class agenda. Her beliefs and views were

compatible with her practice and these also seemed to me they were compatible with the

embedded assessment project.

3. Marian’s journey of the embedded assessment project

I have talked about Marian’s views about embedded assessment before beginning

the project. Now, I turn to how she made sense of the idea of embedded assessment. I
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will describe what embedded assessment meant to her. How was Marian making sense of

embedded assessment throughout her journey?

Assertion # 1: Marian’s journey of the embedded assessment project passed through

three phases

Phase 1: Marian understood the basic principles of embedded assessment

Marian passed through phases in her understanding of embedded assessment. In

the second interview after just being introduced to the idea of embedded assessment the

following quotation explains how she was making sense ofembedded assessment.

Umm, I think it means that you umm assess students on their browledge fiom, it

could be a lesson, it could be a project, it could be a key concept thatyou are going

to try to teach. To gauge where they are, and ifyou have to repeat that again, or

em, can move on to the next thing, or may bejust get special helpfor some students

that might not understand because there are afew ofthose. Umm, and then umm

that way you can direct your teaching, and may be change and do something

difl’erent, for their learning, there may be different strategies to get this concept

across, or different approaches, and then may be that way too, you will be able to

gauge the kinds oflearners you have (MI/inteer/p33, March 29,2000).

Key points in her understanding ofembedded assessment, as seen in this quote, include:

0 Assess students’ understanding ofknowledge

0 Assess where students are in terms of grasping concepts and before you begin

teaching a concept

0 Use assessment to decide whether to repeat teaching a concept or move on

0 Provide special help for some students

0 Change teaching strategies/approaches to help them learn

0 Gauge the kind of learners you have and know how your students learn best and

direct your teaching to what works
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It is interesting to note that her explanation included several things that she did

not say in the first interview, i.e., like understanding students’ knowledge, paying close

attention to the type of learners, and altering teaching strategies. In her first interview, she

did not mention that she repeated teaching any concept; she described teaching, testing

and then moving on to the next concept. It looked like there was a shift in her views

about teaching, learning and assessment. The teacher seemed to have grasped the basic

underlying principle about embedded assessment, that it is used to inform her decision

making.

Phase # 2; Marian questioned how embedded assessment could be operationalized

or enacted and then entered a period of self doubt about her understanding of

embedded assessment

As we moved on to interview number three the teacher was having more questions

about embedded assessment after having tried it in her classroom several times. Some ofthe

questions include,

Right. How do you planfor itfirst, and then, and then how do you brow that that's

going to work with this. Do you brow what I mean? Do youjust try it, and see may

be ifthis assessment isn’t a good assessment or, ifthis is really working? And how

wouldyou go back then to say well, I need to do this differently, how else can I do

this? I don't brow. It's like, it’s like may be it is too general, oflike oh you canjust

assess these in dijferent ways (MI/interv3/p38, April 2000).

The teacher described three parts that she believed needed to be connected in a cyclical

way:

1. Planning for embedded assessment

2. Doing embedded assessment

3. Adjusting lessons
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It seems to me that many good science teachers do step 2, but it is flawed because it is

done sporadically, and without phase 1 and 3. Marian appeared to recognize that you

needed some skills to be able to identify what will work with your type of students. In the

above quotation, Marian struggled about what framework to use for planning successfully

for embedded assessment. The other thing that supported the point that she was

questioning how embedded assessment could be enacted is the problems and challenges

that she was facing. These will be discussed later in this chapter, in the section about

tensions and problems.

In interview number 4, the teacher reported that although she had some

understanding ofwhat embedded assessment was, she was not sure what exactly embedded

assessment was. She said,“ It ’s hard to still, I don’t brow what it takes, but it’s hardfor me

to see what exactly embedded assessment is ” (MI/interv4/p01/may 8,2000). She reported

that she was working towards embedded assessment, but recognized that she was not

there yet. When she was doing embedded assessment she thought about how she could

check on what students were doing and thinking and how she could use a discussion

instead of written worksheets or how they could check on each other. She had problems

in naming what she was doing as embedded assessment. She said, she was thinking about

how she could make them interact more and had problems in thinking of what she was

doing as embedded assessment because she had a different framework of thinking about

it. Marian learned about how to do this through the professional deve10pment sessions

we had. We gave them examples that were tried and tested by middle school teachers.

We also went over the assessment strategies booklet written by middle school teachers in
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collaboration with university professors and graduate students. An example, that was

discussed in one professional development is given below,

The teaching assessment strategy is the Mind stretcher

What is a mind stretcher?

Description: A question or set ofquestions posed by the teacher that students answer

individually, with a relatively briefresponse.

Uses: Can be used: 1) to develop analytical skills; 2) as a way ofmaking connections

between ideasfiom diflerent class sessions 3) as a springboardfor discussions 4) to

uncover student misconceptions 5) to sample students ’ prior knowledge; 6) as a way

ofintroducing students to applications ofideas 7) to get kidsfocusedfor the beginning

of class as part of a plan for behavior management 8) for class closure and

summations or lead infor the next days lesson (Assessment strategies booklet, 1997).

Marian and the other teachers had to read the above description from the

assessment booklet and discussed it. An example ofhow one middle school science

teacher used a mind stretcher as an assessment and teaching strategy is given below,

In a class of seventh graders, during a unit on the scientific process, the teacher

asked students what the relationship is between observation and inference. As

examples they discussed the relationship between paper and pencil and horse and

carriage before students wrote their answers.

Marian and others were given actual students’ samples of responses and the teacher’s

analysis, one example is given below,

The objective ofthis task was to have students extend their understanding ofthe

meaning ofobservation and inference to include the relationships between them.

That is, an inference is aproposed explanation ofsomething. That something is

ofien an observation. 0fthe three students only one student understands this

point. The other two do not understand what an inference is. They equate

inference with observation, which they define correctly. The teacher had to design

another teaching/assessment strategy to help them understand (PD/#3/April

2000).

During this discussion Marian was asking all sorts of questions like: “where is

the assessment in this strategy? Why is it considered an assessment and not something
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like writing whatyou brow? How did this teacher decide what strategy to use next? How

dijferent is thisfrom a rubric (PD/2/ March 2000)?

The questions that Marian asked were responded to by other teachers. This helped Marian

to gain an understanding of the process of embedded assessment, illustrated in the mind

stretcher example, which was:

1) teacher gathered data by asking students to write

2) teacher analyzed that data

3) teacher used the analysis to plan what to do next (PD/#Z/march 2000)

The above discussion also gave an example ofhow Marian was learning about embedded

assessment. Marian at this stage tried to design her own assessments like giving mind

stretchers before or after teaching, analyzing them and using them as evidence of what

her students were understanding. The next section will describe the final phase of

Marian’s journey through embedded assessment.

Phase # 3; Marian became comfortable in her understanding ofwhat embedded

assessment meant but struggled with her mental framework during teaching

In the final phase, Marian believed that she had overcome her doubts and the

professional development meetings were helpful in that aspect. In interview number five

she talked about this,

I think the meeting was helpfitl and that we could all talk about things in the

perspective ofbeing teachers. Ibrow that Dr Gallagher has also given us good

examples ofembedded assessment. It also helps talking to teachers ofthe same

grade level and the same content and how they are doing embedded assessment. I

am a new teacher, so I think Ifeel I might not brow but Ifeel supported by this

group that what Iam doing is in the right direction It did notfeel like I had to

reinvent my teaching but to work some ofthese assessment in daily and analyzing

the students ’ samples was most helpfid (MI/ interv 5/p7/ march 2000).
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Marian reported that there are so many ways of doing embedded assessment but it was

sometimes hard for her to plan those before her lesson because she did not know how her

students would respond and her mental framework of thinking about this was different

from the examples given in the professional development sessions. She reported that

sometimes she just decided what to do on the spot and she referred this as happening

spontaneously during the lesson and she would be thinking about getting them to think

more about the concepts, or pushing them to do something else, or just trying to get them

become more responsible ofwhat they are doing. She said,

It ’s more spontaneous, but also it ’s more like, I am trying to get them think more or

push them to do something else but I am not thinking ofit as embedded assessment. I

am thinking ofit asjust trying to get them more responsiblefor what they are doing

(MI/interv4/p03/May 2000).

Marian also described embedded assessment as a pool ofideas about how to do

activities. She believed it was a bigger idea ofhow to do those activities and there were

different ways one could do embedded assessment. Examples that Marian mentioned are

journal writing, mind stretchers, peer analysis, models pictures, diagrams, concept mapping,

role-plays, class discussions and inquiry projects. A detailed example ofhow Marian was

using some ofthese teaching/assessment strategies is given below and it shows a four-

day teaching sequence:

Day one

The first day Marian gave her students a group task to brain storm ideas and

submit to her so she could analyze and give feedback. The task that was given to students

is summarized below,

1. Task for students

76



 

we

53}

0th

Ma

SM

and

and

hep;

asks.

her L-

three

happt

her to

by as}



Discuss a habitat where six animals could live

Write where in the worldyou couldfind this habitat and what biome it would be

considered.

Name and draw the biome or use pictures

Write down what niche each animal couldfill. What is itsjob? What does it do in

the habitat?

Draw a concept map to illustrate the relationships in your biome.

Write down two questions that you have aboutyour biome.

Do some homework to answer your own questions (Field notes/April 2000).

In the first day students discussed the first four bulleted tasks. While the students

were discussing Marian moved around listening and probing what her students were

saying. She expected students to individually write the responses and then share with

others. Marian took the students’ work (individual and group) and analyzed the work.

Marian wrote feedback and decided to add the four last bullets in the task. She wanted

students to see that everything else is connected by asking them to draw a concept map

and thus makes an ecosystem. Marian wrote specific feedback on students’ group work

and individual journals.

At the end of the first day, Marian had a discussion with me about what was

happening in her classroom. I asked her to reflect on her lesson and what occurred. I

asked her to specifically talk about how she was using embedded assessment and what

her key ideas for this lesson were. This discussion led Marian to come up with the last

three bullets above. We also discussed what she was going to do next based on what

happened the first day. My role here was not to push or tell Marian what to do but to push

her to be more analytical about her teaching and using embedded assessment. I did this

by asking questions that caused her to think deeper about the dynamics in her classroom.
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Second & third day

Marian discussed one good response with her students. She then asked her

students to revise their responses based on the feedback and discussion. Her feedback had

comments such as the ones that follow:

what other relationships couldyou identijy that are not related tofood but are

related to shelter or protection? Can you identify relationships that involve non-

living things and their environment? Can you explain why this is a biomefound in

Asia? What makes it diflerentfrom the biomefound elsewhere like in America?

You might need some more library work tofind out about animals in your biome

(FN/April 2000).

Students were then given two days to complete this task and prepare for class

presentation. Marian gave them a rubric of what she was going to look for in the

presentation.

After the second and third day, Marian asked for my reflection about what was

happening in her classroom and how she could improve on her use ofembedded

assessment. I suggested that making her expectations clear would help the students to

have a clear focus. Marian then came up with the idea of writing a rubric. Marian also

indicated to me that she was being frustrated with the amount oftime it was taking to

teach the particular key idea. On the other hand she told me that she was pleased that

most ofher students understood what was taught. We then talked about the advantages

and disadvantages of using embedded assessment. After this conversation, Marian was

convinced that her goals were in line with slowing down the pace of covering content and

helping students to understand science rather than speeding up coverage without

comprehension.

Day four

Student presentations
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Students presented their work to the whole class. Marian encouraged other

students in the class to be actively involved by asking questions, clarifications where they

were not clear and to give comments about things they were thinking about during the

presentation. Marian listened carefully to the students’ explanations and did not disturb.

She sat and wrote in her notebook. When I asked about what she was writing she told me

that she divided her page into three columns with good points or key ideas,

misconceptions and wrong ideas. We both looked at what she wrote and what it told us

about students and their understanding ofthe concepts. We both agreed that there were

some groups that had misconceptions. These needed to be revisited before it was late and

therefore Marian planned the next day based on what she wrote during the presentation.

We also discussed what a suitable strategy would be for the next day. We agreed that a

class discussion would be the most appropriate and Marian would use her notes that she

wrote as a focus for the discussion.

Analytical commentary

In analyzing Marian’s teaching above, I see Marian as an investigator of her

students’ ideas (brain storming, presentation, written work, concept map). All these

products of students’ work gave her information about what her students were thinking,

what they understood and what they were confused about. She analyzed that information

so that she could design what to do next. Marian evaluated whether her teaching

strategies worked for her students and tried to design others that could help them move

fiu'ther in their understanding. In investigating, designing and evaluating her teaching

strategies Marian was using embedded assessment.
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Marian Jones was realizing that she needed to consciously take the information she

had gathered through the use ofembedded assessment and use that in her teaching. She was

still learning how to do that effectively. Marian reported that she saw a connection between

using embedded assessment and teaching for understanding. She said,

“There is a connection between embedded assessment and teachingfor

understanding because ofthefact that embedded assessment helps them explain or

share or do something themselves which helps themput it into their own words, or

their own knowledge ofhow something is done, and then help them make it their

own learning, or their own ideas” (MI/interv4/p24/May 8, 2000).

Marian Jones saw embedded assessment as a tool that helped her to teach for

understanding. She believed that to make embedded assessment really work you have to use

their work and their thinking and assess where they are. She believed that in order to do this

you have to ask the right questions that reveal or show kids’ understanding or knowledge.

In interview 5& 6, Marian was shifting towards being comfortable with using embedded

assessment and realized that in order to do embedded assessment teachers must have strong

subject matter knowledge. She said,

I am very comfortable with the ecosystems unit and using embedded assessmentfor

this unit because I was Biology major and I worked at the nature center. This helps

' me do embedded assessment well because I can say ifthey don’t get this I could do

this and that because Iam comfortable with the content knowledge so I can look at it

in dw’erent ways and I have done more with it. Butforce and motion, I have never

hadphysics so that ’s one ofthe things I am looking to do a masters, going more into

more subject content. I can see that to gauge what students write or say by using

embedded assessment, I will need to brow a lot ofcontent browledge because how

can the blind lead the blind (MI/ interv6/p35/June 2000).

Marian realized that to investigate what her students knew she herself must know

the subject matter well enough to do that. Marian was aware that her subject matter

knowledge in some areas ofphysics was weak and therefore these were the areas which

she might have challenges using embedded assessment. Marian reported that she was
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planning to improve her content knowledge in these areas by going back to do a graduate

level classes in science content. This disposition appears to give us an indication about

what kind ofteacher she was and she will become. To me, this shows me that Marian

examined her weaknesses but did not sit on them. She sought ways to keep improving

herself as a teacher.

Analytical summary of Marian’s journey

I have described the three phases that Marian passed though as she learned

embedded assessment. Firstly, she started by responding well that she understood the

principles of embedded assessment. Marian embraced these because these were some of

the ideas that were focused on in her teacher preparation program for example, finding

out what students were thinking. Then, she tried embedded assessment in the classroom

and had many questions about it. These appeared to be due to how she was thinking and

the problems she was facing. Marian began to doubt whether she really understood

embedded assessment because of her thinking framework. The professional development

meetings and my conversations with her immediately after lessons helped Marian with

her questions and doubts. Marian felt energized by the support she got from the

professional development and continued doing embedded assessment. Marian seemed to

be more comfortable with embedded assessment but she still continued to struggle with

her mental framework during teaching. Marian began to use embedded assessment

continuously in 3 or four lessons. Her understanding of embedded assessment was

becoming complex and it was also evident in her teaching. Marian continued to do
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Assertion # 2: Embedded assessment took many shapes in Marian’s classroom

The following section will give a table which shows the many forms that

embedded assessment (EA) took in Marian’s classroom during her journey of the

embedded assessment project. These are excerpts from my observation notes taken at

different times.

Table 4.1 Summary of observation notes about Marian Jones: An illustration of the

forms of embedded assessment used by Marian
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Date Observations/Teaching Topics and Reflections of the observer

strategies/Forms ofEA observer’s

perspective of

what is the

form ofEA

03/07/00 Students do individual work Food webs. Teacher says, “I am not seeing serious

about what they would eat Marian was drinking going on. The types of questions

if they were a consumer, using role asked do not require thinking and the

producer, etc, and then play as an classroom environment is not conducive to

students make a circle of assessment ‘serious thinking’. The number of students in

food web as a class. This and teaching this class is 28 and when you have large

was a role play of a food strategy numbers, it’s a good opportunity to socialize.

web We need to think about how we can make

classrooms conducive to thinking. One idea is

to reduce class size and to change questioning

techniques.

03/08/00 Reading and little of class Energy Students asked questions a lot this day and

discussion pathways teacher seemed uncomfortable with subject

Marian is matter as indicated by “I did not write the

using class book” and not being able to probe students or

discussion as answer some questions. When a student

a teaching argued about what he thought about the pond

and ecosystem; teacher saw this as challenging —

assessment whilst I saw it as a good sign in that the

strategy student is thinking about what they are   learning.
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03/29/00 Individual drawing of Habitats, Most students seem to enjoy drawing.

habitat where 6 animals biomes, Individual students asked for tr. help- she

can survive and predicting niches. asked them specific questions like —where is

where in the world the Marian used the food and animals- do more on your chart.

habitat could be found drawings/pos Students are expected to grade their journals

and what biome it would ters and and the teacher will look at the grading;

be considered-niche. concept teacher gave explanations ofhow to grade the

Students asked to draw a maps as journal.

concept map to illustrate assessment

relationships in the biome. and teaching

Journal grading strategy

procedures

03/30/00 Students hang their Difi'eTent There was a lot of participation from the class

picture on the wall and Types of today maybe because the class discussion is

are to discuss similarities Biomes. based on their work and ideas rather than

And differences. Marian used abstract concepts from the textbook.

peer analysis

as teaching

and

assessment

strategy

04/ 1 1/00 Reading for information. Ecosystems. The teacher is using this to further clarify the

Students are expected to Marian used main key ideas e.g. predator-prey interactions,

read and answer questions Peer review carnivores, herbivores, primary and secondary

from the book as a review as an consumers. Some students finish faster than

for the test on Friday. assessment others and do not want to do anything after

Students will exchange strategy this. There are some students like Angela who papers and correct each   seem to like tr. attention and need help all the
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time. I was not sure whether these students are

able to do a peer review ofwork and I was

expecting a discussion that will guide students

as they correct each other’s work. Reading for

information-I think this need to be taught

because it is often assumed that students know

 

 

 

how to do this well.

04/12/00 Students read the Gradual re- Tr. explained to me that this is a challenging

information in the text, forestation task that focused on students’ understanding

the teacher presented a succession. of the topic and it integrates mathematical

problem that students are Class skills. Students were participating a lot during

expected to work on and discussion class discussion and some of their ideas on

should answer the why people out trees were: — to make furniture,

questions on a worksheet. people are stupid-they cut trees to get what

Teacher then led a class they want, they cut trees for natural gas, to put

discussion. underground pipes, for farms etc

04/20/00 Students examined each Cell models Students were creative in coming up with cell

other’s models of cells. Models models they were all different. Most students

They looked very put a lot of time into this assignment and most

inquisitively at the cell ofthe models demonstrated clearly the

 
models. Student then

evaluated the models by

writing one thing they

liked about the model and

one thing that could be

improved.   
structure of cells mostly plant cells. I was

impressed with how they were focused today

and it seems there is a pattern developing here

that is if students are looking at a product of

their own their interest level goes up.
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04/25/00 Students are to pretend that Biospheres This is a good example of how embedded

them and their friends are Student assessment looks like for this teacher.

making a biosphere presentations During presentations Ms Jones was writing

proposal to the U united down good points and misconceptions said

nations and teacher gave in the presentations, which she visited the

specific questions to think following day. She also stressed the key

about e.g. how will the ideas that she wrote form their reports as a

plants survive? What foods confirmation of their work.

will you need? Students

wrote a report based on the

answers and then presented

their report and compared

to that of others.

05/02/00 Students start the day by Photosynthesis Some examples of questions asked are: -

answering a journal Journal writing what do you need for photosynthesis to

question ofhow take place? Where does photosynthesis

photosynthesis takes place happen? How does C02 get to the stomata?

in a plant and then the How does sunlight get there? Label all

teacher leads a class parts involved? How does the plant deal

discussion about with products of the photosynthetic

photosynthesis with reaction?

intervals of peer discussion

of questions asked

05/03/00 Word search and fill in. Photosynthesis This worksheet was designed to help

I students remember the vocabulary used in

the photosynthesis unit.

05/17/00 Triangles and measuring Mathematical This lesson was designed to help students   
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skills with their mathematical skills in

Field Trip preparation for the field trip at the

Michigan adventure park.

    

The above table shows the type of assessment strategies that were used by Marian

and my reflections about it. Some of things that were interesting fi'om the tables are: -

On march 7, this was the time when the teacher had not learned about embedded

assessment and I saw that she was asking low level questions. Some of the questions she

asked I thought there were a compromise and used as a classroom management

technique. When I asked her about this, she said she was still in the process of

developing her questioning technique. On march 8, the teacher seemed uncomfortable

with the subject matter and therefore could not answer questions asked by students. It is

interesting to note that there were some differences and similarities between the teacher’s

understanding ofembedded assessment and what she did in her classroom. These will be

discussed in detail in the discussion section. What are the forms of assessment the teacher

used? I have highlighted them in the table. They were role-play, class discussions,

drawings, posters, concept maps, peer analysis, peer review and models. Marian seemed

to be adding to her knowledge of teaching strategies and was learning how to use these as

assessment strategies.

The shapes refer to oral discussions, written work, drawings and reading and use

of different teaching strategies that showed the teacher what her students really knew and

what she could do about it. How did all this learning about embedded assessment and

using different forms ofteaching and assessment strategy influence Marian’s practice and

thinking? The following section will describe the impact of embedded assessment.
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Impact of embedded assessment

Assertion # 3: Embedded assessment affected Marian’s views about curriculum,

teaching and assessment in ways that she viewed as beneficial for her and her

students.

So far, I have discussed Marian’s understanding of embedded assessment and

how she enacted that understanding. I have also provided some specific examples of

assessments she used in the above table and in the section on the phases of Marian’s

journey, I have described what students’ work or tasks were and how she interpreted it

and made decisions in the examples of her four day teaching sequence, now I will

provide how all this impacted Marian’s views and her practice. The following section

will look at Marian’s views about the impact of embedded assessment on a) the science

curriculum, b) her classroom and her students, c) teaching and her views about her role

,d) planning and reflection ,e) how she used assessment, and f) Teaching strategies and

teaching for understanding. I will end with an analytical summary of the impact of

embedded assessment as a whole.

Impact of embedded assessment on Marian Jones’s views about science curriculum

Marian was focusing on key ideas or key concepts each week. She was organizing

her curriculum in that she taught a few key ideas each week and this she reported was

supported by David Sousa’s work on how the brain works (Marian attended a brain

research workshop by David Sousa during the stuay). She believed that this helped
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students understand. They were not overwhelmed with a lot of stuff and it helped to keep

their interest going.

Because I am finding that ifyou sort ofchunk it more, and that's what you talked

about too, brain research, ifyou, you put it sort oftogether in a package like this

week we are going to learn about these concepts, and next week we learn about

these concepts. And so have them concentrate, right. And have them concentrate on

those just that week and then try andput them together as you go, or else put them

together at and or you brow somehow give them less information at a time, and so

they are not overwhelmed with the lot of stufir they need to brow. Interest keeps

going along (MI/inteer/pl 7/March29, 2000).

Marian was now packaging her curriculum with her students in mind and therefore

adjusting curriculum to their needs. In using embedded assessment the teacher was using

more oftheir work and their thinking as the basis for selecting what to teach and how to

teach it.

She was also mindful ofhow concepts connect to each other and that means that she

was not teaching discrete pieces of information. She used embedded assessment to see if

students grasped those key concepts and the connections among them. She was covering

fewer topics each week and this slowed down the pace at which she was covering the

content. (We will see later (section on Problems) how this becomes problematic for her.)

b) Impact of embedded assessment on Marian’s classroom and her students

1. Student talk

Marian was having students talk more about scientific ideas in her classroom and

sharing with each other about what they were doing. She believed that talking makes kids

remember concepts and therefore she required students to work in groups and do oral

presentations to the whole class. She believed that talking helps understanding because

you are expressing how you are making sense ofwhat you are learning to others who
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confirm or can correct your ideas. It also revealed to her how students were thinking, and

what misconceptions they had so she could address them and it helped students make

connections, something that Marian talked passionately about.

That was one ofthe things that, the brain research, the guy with the brain research

ideas David Sousa... He was talking more about talking helps you remember

too, .............. . I noticed too, because I did a project with them when they had to do

presentations. The students had to keep track ofwhat other students said So there

were like nine or ten things that they needed to cover. They needed to cover like

planet size, or planet temperature. So, they were actively listening. They had to

check it up, and give them a grade based on what they said and did or say in their

presentation And so, that really helped, and that really went very well I think

Students really wanted to present. I don 't think I had a student that had afailing

grade on that presentation, because they really wanted to do a goodjob...and em,

and I think talking it out helped them understand (MI/inteer/pZ3/March 29, 2000).

Marian was linking encouraging students to talk and express their ideas with work

done by brain researchers. In traditional classrooms it is the teacher who talks more but

Marian argued that the person who talks more was the one that will ultimately understand

more and she based this argument on brain research work. She saw a need to give students a

platform to talk and express what they knew and she believed that this allowed her to assess

their knowledge even without a written assignment.

So, that's, that's another thing too I think that, that it's sort ofembedded assessment

when you start listening for them to use that language, you brow vocabulary,

without actually doing, I mean actually doing an assignment, but when you hear

them start answering in the vocabulary thatyou are trying to teach them in the right

way, I think that that's also an embedded assessment in the discussion andsome kind

ofquestion, answer oral thing is going on too. So that's exciting too. Try to use.

They were not using it exactly, but they brow it's that P you brow the P-word

(MI/inteer/p05/March 29, 2000).

Marian was excited that students were able to use the scientific vocabulary in

their talk. The teacher saw a connection between embedded assessment and having

student talk. She used talking as a way to gauge their understanding so she could tailor
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make her next instructional move. Through talking the teacher was able to find out what

students understood and what they did not understand so she could decide in that moment

ofteaching whether to change her lesson plan or move on. The following section on

Marian’s teaching will give evidence for the claims made above. (The following will give

field notes I wrote on April 12, 2000)

Marian wrote the schedule for the day, which was:

0 Readpage 46-53

0 Answer the questions on the board (FN/April 2000)

Marian told me that this was supposed to be a challenging task that focused on

students’ understanding of the topic succession and it also integrated mathematical

skills, i.e., graphing and interpreting it and use of pie charts. (FN/April 2000)

The questions that she wrote on the board were:

a) What kind ofinformation can you getfrom reading these pie charts?

b) What observation can you make about the recovery process of this region of the

forest?

c) Why do you think the amount ofLichens and masses decreasefiom I991 to 1996?

d) Will thisforest recover?

e) Can you think ofcircumstances in which Ross would observe opposite results (FN/

April 2000)?

I wrote the following notes in my journal:

Role ofthe teacher today: Presentedproblems that students are expected to work on

and she moved around and noticed that some students were having difi‘iculties. This

is when she used embedded assessment to stop and have a discussion so as to help

with those difficulties. Role ofthe student: they were to read and analyze graphs and

pie charts and then answer the questions (FN/April 2000).

After this lesson, I had conversations with Marian and she reported to me that if she

had not learned about embedded assessment she would have let the students continue
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and then move on to the next topic the next day. The following is a class discussion

that Marian had to help the students who were struggling to understand the text.

Marian; What is the key idea ofthe text you havejust read?

Student: Gradual reforestation

Another student: Succession

Marian: Look at the graphs and the pie charts and I wantyou tofill in this table.

1

trees

grasses

25

 

Marian: What was this person stuaying?

Student: Forests

Another student: Deforestation

Marian: What is deforestation?

Students: It meansforests aying?

Marian: Why would one cut trees?

Student: For makingfitrniture

Another student: For makingpaper.

Another student: People cut trees because people are stupid they cut tress to get what

they want.

Marian: Up north they cut trees for natural gas and they cut trees to put underground

pipes, people also cut treesforfarming.

Marian: What does barren land mean?

Student: It means there is nothing there.

Marian: What are mosses?

Student: grass that is carpet like.

Marian: What are deciduous trees?

Student: These are trees that lose their leaves. (FN/April 2000)

Marian reported that this conversation was necessary to enable most of her students to

understand the text and to interpret the graphs so they will be able to answer the

questions. From the answers she got she was able to have evidence that most of her

students understood the text and the topic of deforestation. Some examples of what

students wrote for question a) and b) is given below,

0 “ I got more or less of trees, this is the information I get from reading the pie

chart.
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0 Large deciduous trees increase by 10, wild grasses increase by 10. Lichens

decrease by 15 and the barren land decreases by 5.

o It will take time for the forest to recover because it takes a longer time for the

trees to grow. ” (FN/April 2000)

Marian reported that the class discussion helped her and her students. It helped her to

judge whether they could pick up the key ideas in the text. It helped her to see whether they

understood what was going on in the pie charts and graphs. When she was moving around

she noticed that some ofher students had poor mathematical skills and therefore drawing the

table was helpful for those students. Marian believed that the class discussion helped with

the vocabulary word, which she had assumed they knew. She reported that because one

student had referred to the point that ‘people are stupid because they cut trees’, the next day

she was going to start the class using the student notion as a point ofdebate. She said that if

that conversation had not occurred she would not have thought about that. The next section

describes that Marian is not only letting students talk but she was also listening carefully. It

also describes why Marian thought listening was important for her and particularly in doing

embedded assessment.

2. Marian was listening to students’ talk

Marian was not only allowing students to talk but she was listening carefully to what

they were saying, in her own words she said: “Let them talk more andyou listen carefitlly ”

(MI/ interv2/pZ8/March 29, 2000). Unlike traditional classrooms, Marian was listening to

what students were saying (in traditional classes its usually the students who spend their
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time listening to the teacher most ofthe time). Marian argued that If you do not listen it is

not easy to see how students are making sense ofthe scientific concepts. In most

classrooms, teachers listen to correct what is wrong but Marian was listening to see how

students are reasoning. In that process she could help them in their reasoning not by giving

right answers, but by asking more questions that help the students to build their own

answers.1

Marian believed that students respond positively when teachers listen to them. In her

words she said: I

“Thatyou are listening to them helps with value. It helps with their self-esteem as

well as their schoolwork... Some students really want to share more. I think a lot ofthese

students don’t get anything at home, or they do not get a share in time, or theirparents may

not listen to them very much at all. So, I think it helps them brow that somebody is listening

to them because ofvalue. Valuing what they say helps with behavior, because they want to

participate now instead ofjust sitting there ” (Ml/interv5/pl 7/May 8, 2000).

Here, we see Marian recognizing that having students talk about their ideas served

multiple goals. They feel valued, their self-esteem improves, they want to participate,

their behavior improves and she learned about what they understood. Therefore, the

project was having a positive influence on some students. The teacher was valuing

students’ contribution in class by listening and incorporating their ideas during class

discussions, thus she believed that students respond when teachers listen to them. They

become more willing to share their ideas and their droughts and this she said helps with

their self-esteem as well as their schoolwork. Valuing students’ ideas helps with behavior

because students want to participate in classroom activities and sometimes the reason

why they act out is because they are bored by just sitting and listening (being passive).

She mentioned that most of her students come from home environments where their

 

' Constructivist theories ofhow people learn support Marian’s argument here. Constructivist leaming theories argue that people learn
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voices were not heard and it helps if someone at school listens and values what they say.

The next section will discuss the influence ofembedded assessment on Marian’s

planning.

3. Marian was planning “ on the floor”

Marian reported that listening to students’ ideas has helped her in her planning

because some kids might say something that sparks the way that she might plan for future

lessons.

IfI am in theflow ofthe classroom and talking to students, when they are giving

me ideas, or answers to some questions, whatever, sometimes there will be an

idea that I did not think ofwhen I wasplanning by myselfand away somewhere.

Sometimes it’s the action room, you brow the classroom and the kids in the

situations that will come up or sometimes it will be something that someboay else

asked that sparks my mind about doing an activity in a difl’erent way.... and some

ofmy best ideas have come that way (MJ/interv5/p30-31).

She called this “planning on the floor” which she defined as planning whilst teaching in

the classroom with students. While doing activities or discussions, ideas spark for her.

So, the floor is the classroom context, and what goes on in her mind about what is

happening during class. This I think is the crux ofembedded assessment because you

might not have thought about teaching it that way. Since she started using embedded

assessment it has helped her to think ofways to adjust during the lesson and for future

lessons. A good example ofthis is when she was talking about allowing kids to talk. One

student talked about his idea that people are foolish because they cut trees. This idea

made her to think about turning this student idea into a debate. (For details revisit page

97) The next section will describe the impact of embedded assessment on classroom

interactions.

4. Classroom interactions

 

by constructing knowledge not by being given knowledge.

95



2
3
4
.
.

.
3
6
.
!

a
r
e
:
0
0
6



Because Marian was allowing students to talk and she was also listening actively

to that talk this caused her to think of what next she could do, interactions in her

classroom changed.

............. because you are listening to the kids, and they are actually, inputting their

ideas in. Umm, I think that, the classroom evolved into something that was more,

which was more Umm; I don 't brow how to explain it. More like higher level

thinking, more ...questioningfi'om the students to students, and students to teacher,

but more student-to-student interaction. Umm, on a higher level. I don 't brow how

to explain it, like... (MI/interv5/p20/May 2000).

Embedded assessment was influencing the classroom interactions in that the kinds of

questions that were asked and answered were at a higher level of thinking, there was

more questioning from student to student and student to teacher and vice versa. There

were discussions of more constructive ideas that lead to more application and

understanding.

An example drat supports the claims made above from Marian’s teaching is described

below,

Marian asked her students to pretend drat they were a group of fiiends drat have decided to

make a biosphere proposal to the United Nations. They were asked to consider the following

questions:

“1. How willyou control temperatures?

2. What will happen to wastes?

3. Where willflesh water andflesh air comefiom?

4. How will the plants survive? What foods will you need? Make a list of ten nutritious

items.

5. What is the natural source ofeach ofeach ofthefoods onyour list?

6. What willyour biosphere have to include so thatyou can have a continuous supply offood

7. List everything you would need in order to support the food producing plants and

animals.

Write a report based onyour answers. Thenpresentyou report and compare it with those of

other groups. You might want to change some ofyour answers afier listening to other

groups.
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Marian noticed that students’ presentations had a lot of misconceptions for example

that ‘dirt is food for the plant’. She told me that she was going to address the misconceptions

after all the groups had presented. This example has shown us the kinds of interaction that

Marian was having in her class. In the above example, there were interactions of student to

student and student to teacher and the task drat she designed was at a higher cognitive level.

Marian reported the embedded assessment project had influenced her to drink of activities

that will cause more interactions in her classroom. I will now turn specifically to describe

what the impact ofembedded assessment was on Marian’s teaching.

c) Teaching

The following section will describe the influence of embedded assessment on

Marian’s teaching. Marian believed drat embedded assessment helped her to teach for

understanding.

1. Embedded assessment helped Marian achieve her goal to teach for understanding

In the first interview I had with Marian she indicated that one of her goals was to

teach for understanding and not memorization of facts. She believed that, “There is always

a way to explain things drjferently so people can understand” (MI/ interv2/p28/ March 29,

2000). One of the drings that Marian was doing in her classroom was finding ways

students could learn scientific phenomena using different teaching strategies that she

believed will help in understanding science. Examples of the kind of strategies she was

using are journals, presentations, class discussions, peer reviews, role-plays, simulations

and illustrations (See table 4.1 on page 83). These examples are the kinds that enable kids

to be actively involved physically and mentally in the classroom. She believed that using
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embedded assessment enabled her to teach for understanding as she was paying a close

attention to student drinking about what she was teaching and how she could push that

thinking. However, she had noticed that students just wanted to know the answer instead

of understanding.

When you say understanding it, that is different than browing. To me, knowing the

stufir is drfierent than understanding. Understanding, you make more connections.

And I think embedded assessment helps you do more understanding than just

knowing it. And I think a lot ofkidsjust want to brow it, get the test over with and

get to that, you brow. Theyjust want to brow itfor that. They don 't really want to

understand it. They really don 't care. You brow what I mean? There is no

relevance to that” (M1/interv5/p1 7/May 2000).

So, even though Marian was using embedded assessment to find out what her students

were thinking and adjusting the curriculum and her teaching to help students learn with

understanding, she was still encountering problems related to students’ own purposes.

This was a challenge I will discuss further in the section on problems.

Marian believed that there was a connection between embedded assessment and

teaching for understanding. She said,

There is a connection between embedded assessment and teachingfor

understanding because it helps students explain or share or do something, putting

it in their own words orpersonal browledge on how things are done and this way

they will be making their own learning and I can help (MJ/interv5/p24/May

2000).

Marian thought that embedded assessment is connected to teaching for understanding

because it enabled her to get evidence about how students made sense of science so she

could help them. Marian believed drat one aspect drat is important in any assessment is

questioning and in the next section I will describe the impact of embedded assessment on

Marian’s questioning skills.
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2.Questioning

Marian emphasized the point that when you teach for understanding you have to

learn how to question for understanding, not just for one-word answers. You have to ask

questions drat reveal what students really know, and yet she did not know how to do that.

(In the project, we had assumed that all teachers knew). She needed to learn how to do

that and her students need to learn how to answer her questions. She said,

It (lesson) went pretty well. I think that I am getting better. I am, I understand

that they need more preparation too. And I need to, you brow I need to work on

things, but they need to be able to understand that. You brow, what I am asking

them they need to completely answer too. I mean, some ofthem wouldjust like

answer incomplete sentences. Like pulling teeth, and Umm, and so I think that

you need to train them as well (MJ/intrev5/p33/May 2000).

Through embedded assessment, the teacher noticed that her questioning skills

needed improvement. She believed drat questioning to find out how her students were

making sense of science required more skills. Because you have to take what drey know and

what you think they do not know and generate helpful questions. She referred to drese kinds

of questions as learning or thinking questions. She reported drat this was taking more ofher

energy, time and it was a skill she needed to develop. In the last interview she commented,

That's one thing I think that I noticed that wasn't as good as I, as you think it is.

You can ask, you can try and ask questions, but sometimes they are not as good,

or they are not the right question, as hard, because it takes a lot more energy, a

lot more planning to be able to do, take what they know, or take what they don 't

brow, and try and pull it apart, and ask the right question, and come back the

next day be able to ask learning questions. Or even, at the end of the week, or

what ever, and ask the right questions. And that's one of the things too, is that

umm, that ...assessments that are basically asking the questions. You have to ask

the right question, to be able to see ifthat's what they really understand Because

a lot ofthe assessments I notice it's like give the district assessments, the question,

it was okay but they weren't really testing what they wanted them to know (MJ/

interv6/p09/June 2000).
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Marian saw the importance of how you word the questions. She believed that to

really reveal students understanding the teacher has to be thoughtful about the kinds of

questions she asks. This she said, was a challenge for her. In some of the lessons I

observed she will reword the question 3 times but the more she tried to change the

wording the more it moved away from being a drinking or learning question and became

sort of leading. She commented,

Like asking question or, figuring out how umm, how to direct, without directing,

without taking over and lecturing, because it seems like umm, it would seem like

umm sort ofin between, like I try to discuss things, and then they would go where

I want them to go, or where we need to go. I don 't brow how to get it there, and

so Ijust started telling them what they needed to know, because it’s easier, but I

don't brow. I think that's that’s bad, I mean not bad, but I mean I don't think it's

as good, .........you know using more oftheir information, thinking about it more,

how could you do this, and that's one of the things you already know, and

building on that, so (MI/interv6/p13&14/June 2000).

Marian was not very confident about her ability to question well. Here, she was

struggling with balancing drese ideas about using questioning as a form of embedded

assessment.

4.Assessment

Marian was not focusing on grading each and every student work she collected.

She was using some of it to search for understanding/misconceptions. Marian reported

that she was trying to do more of assessing daily. Some of this assessment was through

oral discussions and or drawings and written tasks. But her main focus was drat she

wanted to have evidence of learning from her students daily. An example she gave was

journal writings with questions like what are some main points you got out of your

science lesson today, what are some things you are still puzzled about, do you have some

questions about the science you learned today. As we have seen, Marian reported that she
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was allowing students to talk more instead ofjust having them do their work individually

and get a grade but she realized that students want a grade rather than just written

feedback and are therefore they are a factor in the implementation phase. She also

reported that using embedded assessment was a challenge for her because ofthe number

of students in her class. She had 125 kids and to thoroughly check for understanding for

all ofthem was a challenging task. So, sometimes she picked a sample of students and

used their work as a representative sample to analyze instead of all 125 kids. The next

section will look at how Marian’s planning changed.

5. Planning and Reflection

Since learning about embedded assessment Marian’s planning had changed. She

reported the following points about her planning,

0 She thought about how students will express what they know for each day/key

idea/unit (interv 3/p/23/March 2000)

0 She was giving more thought in her planning basing on previous happenings in

the classrooms such as how her students responded to questions asked ( interv3)

0 She considered Megose and the District curriculum ( intrev3)

0 She thought about how she could use a variety of teaching strategies instead of

one approach and finding teaching strategies that would motivate students and

also that would reveal students’ ideas to her. (intrev4)

0 After each lesson she assessed if her students ‘got it’ by reflecting on what

happened in class/what the students write and she tried to push them furdrer in

dreir understanding the following day. (interv6)
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In her own words, Marian described her planning process:

Like umm, like giving them more things, make sure they have lots ofthings to do,

and keeping them busy, and then trying to use embedded assessment to keep that

in mind as I am planning to give enough time too. So I want to keep them active

in what they are doing, but then I also want to have some way to have them

express what ever it is that they have done in embedded assessment. So Iguess, I,

I am probably usingforplanning more, and more reflective ofthe idea that I need

to leave a little bit more time to get what they brow or to assess what ever they

are talking about or, and em, but I also have to have enough things that they are

doing something, it's notjust oh we are doing this. You brow, we are sharing

this, and it is boring, and, I mean there has got to be a variety, but there is also,

there has to be in what you are doing, how you are assessing it I think, a variety

ofthings, instead ofjust having a bunch ofdiscussions or a bunch oftests, or em,

and so, I think that wayplanning, sort ofmore stuck, not it’s already structured,

but more em, I don 't brow how to describe it, more thought out, I guess. Umm,

well ifwe do this here, then this will work here... I think I did some ofthis before,

but I think it 's more systematic and I am trying to use time more efi’ectively

(MI/interv6/pl 7/June 2000).

Now drat she had learned about embedded assessment, her planning was now

focused on what her students wrote, what her students were saying, and she was no

longer focusing on covering the objective. So, in her planning, she was looking at her

students’ work, and saying, okay, with this that they have written —what can I do? So, it’s

now focused on students’ ideas i.e. what they write or say in class.

I will give a summary of the impact ofembedded assessment on Marian’s planning and

reflection in the table.
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Table 4.3 Summary of the impact of embedded assessment on Marian’s planning

and reflection

 

Before embedded assessment After embedded assessment
 

 

considers how much time it will take

to teach particular concepts

plans a week or so ahead

uses textbook ( science plus)

She uses standards and benchmarks

Reflection mostly focuses on

classroom management issues

follows the district guidelines in her

planning

 

plans ‘on the floor’

planning whilst teaching

thinks about how students will

express what drey know for each day

/or key idea ( what is the evidence of

learning)

meaning

planning is based on previous

happenings in class

considers what the best

teaching/assessment strategy will be

and uses a variety of strategies

Reflection done daily and also

considers student writing and

pushing understanding
 

In the table above it is visible clear drat embedded assessment had a notably influence on

Marian’s planning and reflection.

Analytical Summary on the Impact of Embedded Assessment: - The Marian Jones

Case

Marian Jones was a second year middle school science teacher who started this

project with a compatible stance on what the embedded assessment project required her

to do, in terms of her beliefs and views about teaching, learning and assessment. I have

also throughout given examples of the kinds of assessments she designed and gave and

what happened in her classroom. She worked very hard to learn and do the embedded

assessments. Embedded assessment gave her a tool that enabled her to become the kind
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ofteacher she wanted to be. Aldrough she experienced challenges and tensions, which

will be my next section of discussion, this project influenced her, her students and her

classroom in a positive manner. She believed that embedded assessment was a tool that

helped her to teach for understanding and application. Why do I say positive? She wanted

to avoid telling kids the right answer. She wanted to push students to drink and

experience “real” learning. She wanted kids to understand science and be interested in

learning science.

This project raised her awareness about embedded assessment and how it is done in

the classroom. This is important because in the beginning of the study Marian was

unaware ofembedded assessment in the classroom and not sure what embedded

assessment meant. Marian was doing embedded assessment but was not always aware of

exactly what she was doing that could be called embedded assessment. The increased

awareness of embedded assessment enabled Marian to reflect in new ways about her

practice. I perceive this as a main aspect of her development.

Another important feature of Marian’s use of embedded assessment was the

purposeful actions she took to do embedded assessment. Assessment became an integral

part ofher teaching and learning. The use of assessment this way made her teaching

responsive to students. Marian claimed that embedded assessment helped her teach for

understanding and therefore promoted science learning. She saw the importance of

encouraging students to talk, express their ideas and to communicate constructed

meanings and to give feedback.

But Marian discovered that teaching using embedded assessment had its own

challenges. Using embedded assessment was influencing the way she thought first and
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then what she did in the classroom, but they are trade-offs to using assessment this way.2

The next section will examine the problems, challenges, tensions that Marian faced in her

journey of the embedded assessment project.

Assertion # 4 In the process of learning about and using embedded assessment

Marian faced challenges/problems and tensions

I have discussed how embedded assessment influenced Marian’s views about the

curriculum, students, teaching and assessment and the classroom environment, I now turn

to the kind of problems, tensions and challenges Marian faced as she tried to understand

and use embedded assessment in her classroom. The discussion in this section will look

at problems drat relate to: a) curriculum, b) students, c) teaching, (1) assessment, and e)

contextual issues and professional development.

A) Tensions that relate to the curriculum

1. Strong subject matter knowledge

Marian Jones believed that to use embedded assessment effectively, you must

have strong subject matter knowledge. If the content knowledge is weak, she said there

will be a problem of the “blind leading the blind” they will never get to the destination.

 

2 Krapfel ,1989-

“Evolution is the process by which the impossible becomes possible through small

accumulating shifts. Concentrate on the direction, not the size ofchange. Begin widr

actions that seem tinier than necessary but which are small enough to be maintained.

The rate of change is slow at first but do not prematurely judge your efforts. Change

happens drrough spirals; the work grows upon itself. As little changes accumulate

they will reinforce one another and make larger changes possible. (p.176) Marian’s

story is a story about change and Krapfel’s argument fits her journey of the embedded

assessment project.
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She noticed drat because her content knowledge was weaker in physical sciences than in

life science; it was easier for her to use embedded assessment in the life science units

than in the physical sciences units.

Ifyou do not have the content background, or as much browledge, you are

learning with them, I think it ’s harder to do because you are not always sure that

that ’s right, or that is closer to being right......... unless you are ahead ofthem, a

little bit somehow. But even then, I ’ve noticed, because I have had to teach both

life andphysical sciences, that life science is easier because Iam more confident

in the content in life sciences. So, ifthey are saying something, I can kind ofsee

where they are misinterpreting it because I can see the whole topic or whole

concept. I can see what they are thinking, misunderstanding whereas ifits

physical science, I am seeing itfiom one side more, and they might be on the

other side and it is difi‘icultfor me to see what they are thinking and to help them

understand it more because I do not have a complete understanding ofit all, so I

think its more diflicult (MJ/interv6/p07/June 2000).

Marian explained that strong subject matter knowledge enabled her to spot

misconceptions, to see the bigger picture so you can help students to that picture. Marian

was seeing that it would be quite difficult for the teacher to use embedded assessment if

their content knowledge was weak. Even though her beliefs and views of teaching were

compatible with the views of the project, she was limited in some topics in her ability to

pull it off because of subject matter limitations.

2. Time versus amount of content

Marian complained drat teaching using embedded assessment was time

consuming. In her district they were given a list of objectives they were supposed to

cover but when she started using embedded assessment she slowed down the pace. She

was unable to cover all the objectives. She felt compelled to cover the curriculum. She

felt guilty that she was unable to cover all the topics in the sevendr grade district
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curriculum. She said that students would be expected to know this prior knowledge at the

eighdr grade and high school. She said,

Ifthey don’t have it in seventh grade, they might not be able to work on something

else in eighth grade, to build on, prior knowledge kinds ofthings. So, ifwe do not

cover it the kids might have a gap in what they know. And so it’s important to try

and cover it all and that is hard when you are using embedded assessment

(MI/interv2/p20/March 2000).

Marian’s struggle widr the curriculum was partly due to the fact drat she was a

new comer in the middle school curriculum and was therefore not familiar with it. She

was also aware drat the eighth grade teachers expected her to prepare students for the

MEAP (Michigan Educational Assessment Program) at 8th grade, so there were pressures

from her colleagues in the school. Marian Jones seemed to be experiencing tensions as a

result of her participation in this study. She was new and still trying to learn and interpret

the district curriculum, she wanted to be accepted by the eighth grade teachers as a hard

working colleague who fulfills her duty by teaching all that she was supposed to teach. At

the same time, she wanted to help students understand science and she used embedded

assessment to help her achieve drat goal. However, this slowed her down and she realized

that she was not able to cover everything. That made her feel guilty drat she had not

fulfilled her duty as a teacher. She struggled widr these issues drroughout the study.

These were some ofthe issues Marian brought in the professional development meetings.

3. Coverage of content versus understanding of content

As discussed above Marian’s goal was to help her students understand science.

She realized that covering content did not necessarily mean understanding.

My challenge right now is to try tofigure out how to get this information to kids

so they understand it, butyou have to do it in this time period So you can always

go back and re teach it and if75% ofthe kids get it Ijust move on. Some ofit is

not realistic aboutjust how much re teachingyou need to do and so right now my

challenge is something ofbalance. How to pick up the best things, the activities,
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to get to the point that they need to brow or the key concept, or the key idea they

need to brow and may be a couple oflessons instead ofa whole week

(MJ/interv2/p20/March 2000).

Marian was experiencing tensions of various forms:

0 Focusing on understanding, given the time period, and she was aware that

teaching for understanding using embedded assessment took longer time

o How much reteaehing she could do; her strategy was if 75% ofthe kids

understood then she would move on to the next topic

0 How she could pick up the best teaching and assessment strategies for the

particular concepts she was teaching

0 How far to go in-depth

Marian was in her first year ofteaching middle school science. Here, we see her having a

dilemma ofbalancing content coverage and teaching for understanding. She seemed to

believe that it was not possible to have both at the same time. Yet she wanted to

accomplish both.

Marian was also struggling with balancing what she called “the grade versus the

knowledge thing.” In the second interview, she said:

I think strategies it has changed some ofthem, just because re thinking how much

they brow, or how much they retain, and browing, and thinking aboutyou brow,

assessments more. . . happenedyou brow. Em, I think Iam still trying toflgure out

how to balance the grade, versus the knowledge thing, because that idea ofyou

brow we have to grade them, but how much do we dofor grades, andhow much

do we dofor their action learning, and what work do I keep track of and what work

don 't I, you brow, because you can 't keep track ofit all. Everything Igive them, I

can 't keep track ofit all, and I can 't grade it all” (MI/interv2p30/March 2000).

From the above statement it seemed to me drat Marian was seeing differences in

grading and in doing assessments drat would help widr learning. She saw grading as one of
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drose requirements drat teachers do to keep track or document learning not to influence it.

Her dilemma was a pragmatic one.

As I have indicated above Marian felt very bad and a sense of guiltiness because of not

covering the curriculum. At the same time, if she slowed down and concentrated on kids’

understanding there was a feeling of satisfaction and pride. In her own words, she said,

Ifeel bad because they are going to need to brow that information Ifeel like Iam

supposed to do, and Ifeel like I didn ’t do myjob. But at the same time, they really

brow the three units we have covered and so Ifeel good about that. It’s sort ofa

balance. I don’t brow how guilty Ifeel and Ifeelproud ofthemfor browing what

they brow (MI/ interv4/pZZ/May 2000).

This further supported the assertion that Marian was feeling some tensions and as

a first year middle school teacher, she did not know drat the decision she made to teach

some things well and not cover everything was the right one. She did not know how to

deal with these tensions. It will be interesting to contrast Marian with my next teacher,

Lisa who is a veteran widr lots of experience. Do the teachers experience the same

tensions and how do the deal with drem?

b) Problems that relate to students

1. Attitudes of Marian’s students

One of the problems drat Marian described was the type of students that she had

in most of her classes. She saw this as impeding her success in using embedded

assessment. Marian reported that most ofthe students in her classes lacked curiosity and

did not wonder about anything. For example, Marian asked drem to write 3 questions

they had about plants but they did not put much effort into thinking about it. She reported

that they did the task so they can get done. Marian believed that in using embedded

109



assessment the student needs to be thinking all the time about what they are learning.

Marian said,“ I am surprised at the lack ofimagination, curiosity and a sense of

wonder...when I was growing up, I think, I had more wonder about things. I wanted to

ask questions about things... I don ’t know what has stifled their wanting to brow things "

(M1/interv4/p28/May 2000).

Another characteristic of Marian students relates to their attitudes. In her words, she

reported drat:

They write whatever it is they can get done quick, they regurgitate......... we are

sitting in this class and don’t say anything or don 't ask anything. We won ’t have

to do any work, we don ’t have to get into this lengthy discussion ofanything...

another thing is that quickfactor, thatyou brow we are not interested in this

really and give as things that don ’t take too much time. We want to talk about so

and so... They don 't want to think and I am not sure why they don ’t want to

think...they want me to give them the answer and instead ofgiving the answer I

ask them another question (MJ/ interv5/p30/May 2000).

These kinds of attitudes are not compatible with embedded assessment or with the

teacher’s goals ofteaching for understanding. In embedded assessment kids have to talk

and reveal their thinking so the teacher can monitor their reasoning. Marian realized that

this was a problem in most of her classes but in the class that I observed 50% of students

exhibited drese forms of attitudes. Examples of things I wrote in my observation notes

that support claims about students’ attitudes are,

Marian said, ‘I am not seeing serious thinking

Students seem to be very wild A lot ofconversations that do not have anything to do with

what is happening in class. Some ofher students seem not to want to learn but were

interested in socializing. The challenge that this teacher isfacing is behaviorproblems

and getting stud3ents to be on task It seems to me learning science is not that important

for most ofthese students (FN/March 14, 2000).

It was interesting for me, that when I looked for the evidence to support these claims, I

only find such comments at the beginning of the project. This appears to support the
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assertion that even drough Marian was having problems with the attitudes of her students,

these got better as Marian used more ofembedded assessment.

2. Students’ willingness to be taught “this way”

Marian reported that students have to be willing to be taught this way and not

only that drey have to buy into this ‘new’ way of learning. If drey resist, it might be

difficult for the teacher to continue doing this kind of teaching. Marian said, ” Another

challenge is having kids buy into it, because I know in honors, there is a lot ofkids that

just want me to grade the paper and tell them what grade they got. Is it the right answer,

or is it the wrong answer, black and white ” (MI/interv5/p39/May 2000). Marian realized

that in order to teach using embedded assessment, some cooperation from the students

was necessary. My speculation is that students resist being taught this way because it is

harder for them to think and show what they really know. It is easier to pick the answer

and write exactly the same words. Marian alludes to this in interview 5:

I had some do reading, and then answering questions, and instead ofreading and

understanding it, like reading, and then thinking about it, they would answer the

question by looking back in the book to where theyfound that boldface

vocabulary or whatever it was, or idea, and thenjust wrote whatever was behind

it, even ifit did not make sense. My expectations is that they should read and

understand but they are not readingfor that, they arejust reading to get the

answers, having noticed that, I now design my own questions that do not directly

deal with the text, as its said in the text, they will say it ’s too hard and the answer

is not there ” (MJ/ interv5/pI4/May 2000).

The students’ capability of reading for understanding seemed to be problematic.

Marian explained that they just wanted to copy the answer widrout even thinking about it

or understanding it. The teacher said it was easier and quicker to just pick the answer.

This way it does not involve any drinking. Marian noticed that her students wanted to

finish and be the fastest without worrying about the quality oftheir work. My inference is
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that students have learned how to do this in their seven years being in schools and in fact

some have been successful even without understanding anything and learning anything. It

is hard for the teacher to break this cycle and using embedded assessment will be a

challenge in such a classroom. Marina’s realization about her students responses (which

means drat she was analyzing their work) and the action she took to change the questions

was compatible with embedded assessment.

3. Kids resisted teaching for understanding: The “right answer syndrome”

Marian was aware of some of the dynamics drat were happening in her class. One

of drese was the ‘right answer syndrome’. She said,“ They wantyou to give them the

right answer. A lot ofthe times theyjust say, alright, Miss Jonesjust give me the right

answer...I don ’t understand whatyou are saying and I do not want to understand it, just

give the answer and I will get an ‘A ’. That is what they think when they come here ”

(MJ/interv5/p15/May 2000).

I call this the “right answer syndrome” because I drink schools have socialized students to

have certain attitudes about what it means to teach and learn drat are detrimental to

understanding and learning. If you try something different like Marian you are sure to

meet some resistance not only from the students but the system of schooling as a whole

and I will discuss this later in the discussion chapter.

4. Skill deficient students

Marian discovered drrough the use of embedded assessment that students did not

have the knowledge base and skills to be successful at learning and understanding the 7th
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grade curriculum. Some examples of skills that Marian talked about include reading,

writing and basic madrematical skills.

Those skills are not there and I am supposed to do all this stujjrin the curriculum

and they come to us with no background knowledge to be able to progress to the

point where they are supposed to be at the end ofseventh grade....embedded

assessment will require me to start helping with reading, writing and mathematics

but IfI do that I will never get to the seventh grade curriculum and nextyear they

have the MEAP and the 8’” grade teachers assume I have covered the curriculum

(MI/Interv5/p35-36/May 2000).

Once again, Marian was having a dilemma to help students with their deficient

skills or to cover the 7th grade cuniculurn. I drink this was a significant concern drat

Marian was raising here. She came up with her own strategy ofhow to deal with this

problem. Her strategy was “I try and teach what I can or re teach some concepts and

while learning the curriculum 1 help with some skills” (MJ/ interv5/ p37/May 2000).

Marian negotiated what was possible and realistic to do given her context and the time

she had.

5.Students need ‘training’ in various aspects

Marian saw a need to ‘train’ students in various aspects that included how to

respond to assessment strategies with which they might not be familiar, including

modeling questions and answers that demonstrate drinking, reading for understanding and

writing to express your thoughts. She said,

How I started let me remember. 1.... I can 't remember how, I think Ijust started

with umm, discussions, and I think I, but I think I, but I think I really wanted the

kids to talk to each other, ...just to try andget them to talk to each other and make

comments to each other or, umm, I think that's what I tried I started out with,

and I think that that's really, it could be really successfirl, but they need a lot more

training. That’s one ofthe, that's one ofthat training thing. They need a lot

more, what's an appropriate comment to make, what 's, you brow, feedbackfor

anotherperson (MJ/interv6/p2 7/June 2000).
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‘Training’ students in various aspects was problematic for Marian. She had already

pointed out that teaching using embedded assessment slowed her down. She was aware

drat her students did not have the necessary skills and she had to spend some time helping

them to improve their skills. Now, she had to train them not only with one aspect but in

many aspects so they could participate in embedded assessment in appropriate ways. This

became frustrating for Marian, as she was now well aware that she would not cover most

ofwhat she had planned in the beginning of the year.

c) Problems/struggles/tensions that relate to the teacher and teaching

1. Teaching and assessment strategies

Marian was not familiar with some ofthe teaching and assessment strategies drat

she learned as part of the study and therefore had trouble with teaching using drose

strategies. An example is peer review/editing. Marian had not done this before in her

classroom and she needed more support to do peer review effectively. She explained this

in interview 5:

I did notpractice peer editing that much, and so I think I have the browledge, but

it was like trial and error and I think more support will help and more ideas about

how to introduce it to the kids and to keep it going. I think that even though I have

an idea, I do not think we use it a lot here...and I think also it would help to know

about, just asking questions, prepare the teachers to model better ways ofasking

questions, you brow better question posing, pose some better questions to get

more information, and then having students pick on that modeling as well as

maybe even some instruction about questioning, or gathering information, or

whatyou do next (MJ/ interv5/p8&9/May 2000).

Marian realized her weaknesses but when these assessment strategies were

discussed during the professional development meetings, Marian was confident that she

would be able to do them. Therefore, we did not spend a lot of time and detail during the
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professional development sessions talking about these. There was an assumption drat

teachers would be able to do drese. Marian also reported drat posing good questions was a

challenge for her. This showed that Marian required ‘new’ or further polishing of skills to

do embedded assessment effectively.

Marian was not only uncomfortable with some ofthe assessment strategies, she

was also struggling with selecting appropriate teaching and assessment strategies. Her

students’ mood, their learning styles, and the context in which she was teaching are some

of the drings she mentioned as important to consider when selecting teaching/assessment

strategies. She said, “I think some ofit is based on what the students are like, that day,

that week, and also some students like to write, some like to draw, and some are oral, and

you have to think about this when choosingyour assessment strategies and this is a

challenge ” (MI/interv 6/p21/June 2000).

Marian was mindful of the types of students she had in her classroom; she was ware drat

using drawing as an assessment, for some students who do not like drawing, might be an

inaccurate assessment of what they really know, and therefore how to choose appropriate

strategies for accurate assessment was challenging for her.

Related to that was the challenge of dealing with varying levels of understanding.

In interview 4, Marian reported that: “ The practical side... not only ofunderstanding

what they are saying but the varying levels ofunderstanding among students... . how do I

adjust my lesson tomorrow to address these ” (MI/interv3/p38/April 2000)?

Marian was seeing the complexity of doing embedded assessment in the

classroom. This complexity made doing embedded assessment challenging for her. Not

only was Marian noticing the practical challenges, she was also seeing that she needed
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certain skills like analyzing and interpreting what students say, write or draw, and using

the information she had analyzed in a constructive manner. She realized drat to

understand kids’ thinking you have to be an analytical thinker yourself. Processing what

students are saying or writing and putting that into a valuable lesson was hard for her.

She said, “It takes a lot more energy, a lot more planning to be able to take what they

know, or notice what they are confused about andpull it apart and come back tomorrow,

and do something that will address that” (MJ/interv6/p18/June 2000).

Embedded assessment seemed to be demanding for Marian. It demanded certain

skills and more time and the practical side of it made it even harder for Marian to enact it

systematically in her classroom. Marian reported drat she needed a lot of support to do

this and my presence and conversations after the lessons were helpful for her to continue

doing embedded assessment.

2. Teacher Models

Marian found our professional development meetings to be useful for her. In drese

meetings, the three teachers would talk about what drey were doing in their classrooms

that was associated with embedded assessment. Marian reported that, “It was helpful to

hearfiom other teachers who arefocusing on what we are lookingfor specifically, but it

would have been more useful to see someone live or on video doing this in a real

classroom” (MI/interv3/p46/April 2000). Marian’s challenge was drat she had not seen

anyone do embedded assessment with real kids and drerefore she did not know what it

looked like. She was constructing it as she went. She had no role models for using

embedded assessment. She preferred teacher role models because drey were more

practical than abstract and were more believable. She said, “I don ’t know what it looks
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like. We have these examples in the booklet but I am thinking, ‘What can I do with these

examples? ’ I am going to change some stufi” (MI/interv2/p47/ March 2000) ?

Another challenge that Marian faced was using embedded assessment systematically. She

said, “ That’s the hardpart ofmaking it, having it be conscious. Right now, Ijust have

not had enough practice thinking about it and doing it ” (MI/interv2/p36/March 2000).

The quotation below gives a good summary of the things she was struggling with:

How do youplanfor itfirst and then how do you brow it is going to work? Do

youjust try it and see ifthis assessment isn ’t good enough or ifthis is really

working and then how will you go back then to say well, I need to do this

difl'erently, how else can I do this and how do I choose the next thing? What

criterion do I use to choose what to do next? It ’s like It ’s too general, oflike oh

you canjust assess these in diflerent ways. IfI could have specific examples that I

may have and see the connections between planning and doing it, I guess ”

(MJ/inteer/p3 7/March 2000).

Marian wanted very specific examples about how to use embedded assessment. In

this study, we strategically did not do that because we wanted to study how she was

making sense of it. My hunch is that, just like her students who complain about doing

challenging tasks, it was harder for Marian to struggle widr similar challenges. Also,

teachers attend what might be termed ‘ recipe professional development’, where drey are

given specific details on what to do. Yet in this project, we were requiring teachers like

Marian to make sense of it and I acknowledge drat this is harder. It requires teachers to

put more thought into what they are doing and back it up with logical reasoning. But

maybe this was too much to ask of a new teacher.
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3. Marian was overloaded, overwhelmed and frustrated when we began staff

development and classroom observations

During the first two weeks ofthe study, Marian felt so overwhelmed that she requested

that I slow down the pace.

“ Ifelt overwhelmed because ofall these things I had to do in my class and the

after school meetings leave no spacefor one to breathe and added to this are all the

other things I need to do, plus thefact that I am new and trying to learn the system”

(MJ/inteer/pl0/March 2000).

Marian was overwhelmed by the expectations for this project. For example, in the

first two weeks she had to come to after school professional development meetings plus

two after school interviews. At this time the teacher had to prepare for her classes and it

was also the marking period and at the same time she was planning a field trip. Right then

as a researcher, I realized that I had to set realistic goals and keep her excited about doing

embedded assessment. Marian was also fi'ustrated about the lack of basic skills by

students (as discussed above). In one instance, she had to teach madrematical skills,

which used up even more time in getting to teach science.

“...It was basically multiplication and division. They had no idea which one they

divide by. It wasjust the math skills were lower. So, I could not do what I needed to do. I

really needed to re-teach the math to be able to do what I needed to do, so that took me

longer to do. It wasfiustrating to me ” (MI/interv5/p12/May 2000).

Frustrations often are indicators that somedring significant is going on. In the case

of Marian, I drink she simply had too much on her plate and she could not handle it and

that led to frustration. But this would be common for most teachers: staff meetings,
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district meetings, pacing guides, MEAP tests, new curricula etc. but it would be

especially hard for a beginning teacher.

Problems that relate to parents

Another problem that Marian talked about was the accountability to parents. She

believed that it was hard for parents not to focus on the grade, because drat was the kind

of education drey experienced. She reported that most parents in her school are not in

touch widr new reform ideas in education. Marian believed that grades are important to

parents as well as administrators. Marian believed drat most parents in her school did not

know anydring about embedded assessment. She felt that they needed to be educated

about ideas like embedded assessment so they could understand what their kids are doing

in school and support it. She reported that most of her students came from very poor

home backgrounds where parents did not have the time to support their child’s education.

Analytical Summary of the Marian Jones Case

Marian Jones was in her second year of teaching and first year of teaching middle

school science. She was working in a school with many poor and minority students. She

had chosen to teach in an area where she could make a difference. She had been drrough

a teacher preparation program that engaged her in students’ drinking and saw this project

as tool drat helped her pursue the goals and ideas she learned in her teacher preparation

program. Marian passed drrough three phases in this project. The phases began widr a

feeling that she understood embedded assessment; dren doubt and questions set in, and

finally she felt confident drat she could do it. The professional development meetings

were a support system that enabled Marian to continue using embedded assessment

despite the challenges. My classroom visitations were also helpful in supporting and
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encouraging her. Marian reported that she had learned a lot ofteaching and assessment

strategies drrough this project. She believed drat this project scaffolded her teaching in

ways that could not have otherwise happened. It helped her redesign and adapt

curriculum. In teaching, it helped her focus on students’ ideas and use those in her

lessons. In assessment, this project gave her a repertoire of tools for meeting the goals she

already had with her students. In some ways, it actually gave her a way to see that this is

the way she could find out what her students knew and did not know. It gave evidence

about her kids’ learning and it further convinced her that this was an important part of her

teaching. However, this was not smooth sailing for Marian. It was filled with problems,

tensions and struggles. I will now turn to my second case, the study of Lisa Leslie.
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CHAPTER FIVE: CASE TWO

CASE STUDY OF LISA LESLIE

In this chapter I present the case study for Lisa Leslie. I begin by introducing Lisa

Leslie, and then 1 present her views about goals and roles, students, teaching, assessment,

planning and reflection prior learning about embedded assessment. In the process of

discussing her views about teaching, I also provide a brief example of her practice. I then

provide the journey of Lisa Leslie in the embedded assessment project.

Introducing Lisa Leslie

Who is Lisa Leslie?

Ms. Lisa Leslie is a woman in her late 305. She was born in New York City and

was raised in Lansing. As a student in high school, she was placed with students who

were considered slower and “at risk.” One teacher made a difference in her life. It was a

science teacher who conducted an experimental class for those students who weren’t

academically successful. The class was activity based and she commented,

...For students who were generally considered slower kids. It wasfun, I learned a

lot about how to do experiments and what to lookfor and the other kids learned a

lot but they could not do the bookwork that went with it. I mean they could do all

the activities but they could not take a test andfrom this experience I realized how

important learning was thanjust passing a test! A lot ofkids can pass the test but

have no idea ofwhat we are talking about (LL/interv] p2/march10, 2000).

Early in her life, Lisa was aware that passing a test is different from learning and

knowing, and that methods of assessing might not indicate what students really know.

From her own experience, Ms Leslie was aware of this situation and hence her emphasis

on learning over passing the test.
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She obtained her undergraduate and graduate degrees at a large mid western

university. She originally wanted to be a psychologist but realized that there were very

few jobs in that field. So, she decided to major in social studies with a minor in science.

The job she got was in seventh grade science. Once she started teaching science, she

discovered that she loved it more than teaching social studies. She realized that she

needed more science content knowledge and therefore she started taking masters level

courses geared towards learning science. She did this through the College of natural

science at a large midwestem college.

Ms Leslie believed that her teacher preparation courses were “useless” except for

the internship year. She claimed that this was because they did not teach her what she

needed to become a teacher. She reported that her collaborating teacher had a profound

influence on her even up to this day. Her internship collaborating teacher teaches eighth

grade science and is still her mentor (eight years after completing her teacher certification

program). She reported that her internship mentor teacher taught her more about

classroom management and asking questions to diagnose understanding than her teacher

education professors. An example of what her mentor teacher taught is given below:

A Ifirst, students ’ answers meant nothing to me, but a kid would write 3 0r 4

words and consider that an answer to a question. I would say to my mentor

teacher, I don ’t know ifthis kid understands it; and she will say, ‘ask them

questions next day after you grade this, and see what were you asking. what were

you explaining because it might be lack ofwriting skills and not lack of

knowledge (LL/ Intl/p5/March 10, 2000).

This, in a way, is linked to embedded assessment in that it focuses on asking

questions to see what students really know. Before participating in the project, Ms Leslie

had experience and coaching in focusing on what students know, which is a key

component of embedded assessment. Her conversation with her mentor also indicated
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that teachers should examine closely what students write because there might be

something more in their writing that could be probed by the teacher. This appears to be

related to the debate of whether tests are good indicators of what students really know.

This research study. with which Lisa was involved. pushed for the use of assessment as a

major and integral part of teaching and learning.

Ms Leslie has been teaching for seven years. Before her current job, she

was a substitute teacher for one year. Ms Leslie volunteered to participate in this project

because she thought that embedded assessment was a valid tool to use as a teacher. But

she felt she was weak in the area of embedded assessnrent and hoped that participating in

this project would encourage her to use embedded assessment often. She was interested

in knowing how to use embedded assessment to enhance her teaching. Next, I turn to

look more closely at her views on various aspects before she learned embedded

assessment.

A portrait of her views on goals & roles, students, teaching assessment, planning

and reflection before Embedded Assessment Project

Goals and Roles

One of Ms. Leslie's goals this year was to help students to have “good enough

understanding ofthe concepts so they can build on them in 8'h grade and high school and

also so that when they see it happen out in the real world, they recognize they learned it "

(LL‘intervI (p13 "ll/arch 2000,). Ms. Leslie saw her role as that of a facilitator of learning and

sometimes (depending on the task) she saw her role as “director" of learning. She loved

being in charge. for example. she said.

123



...that really depends on the lesson. I brow that my answer is supposed to be a

facilitator oftheir education, and sometimes I am and sometimes I am a director of

their education................ Sometimes they are little soldiers, they have to pay

attention and do what I said and sometimes, they have to make inferences and

conclusions all by themselves. My students actually prefer that I am always in

charge (Ll/interv1/p/2/March 2000).

Based on my observations for a week before interview number one, Ms Leslie was

in total control of what happened in the classroom. In my March 8th observation notes, Ms.

Leslie explained what the words like ‘niche’ meant and the students sat and listened and

took some notes. Occasionally, the students would answer a yes or no question but nodring

that asked them to elaborate dreir thinking. Furthermore, the notion of being a director might

imply a teacher centered classroom and this might be due to classroom management issues.

When teachers like Ms Leslie give dreir students more choices, drey tend to drink drat drere

will be no order in the classroom. This might have negative connotations as the teacher sees

herself as failing to manage her classroom. One thing I noticed from being a participant

observer in Lisa Leslie’s classroom is drat Lisa wanted total order in her classroom. If the

teacher is in total control of what happens in the classroom, this may mean that students do

not actually do a lot in terms of thinking and participating actively. However, both the

teacher and student might prefer this because it does not require much from them. As we

shall see, Ms. Leslie’s conceptions of her roles and goals changed afier her work with the

embedded assessment Project. The next section will continue the description with her views

about her students.

Teacher’s views about students in her classes

Lisa believed that you could not help all of your students because there are so many bad

things in dreir life that impinge on their success at school. She said,
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School does not mean anything to them, and I do not mean anything to them and I

never will. Some ofthem have parents that do not treat them right and do not have

enough money to support them. Mom and dad have been in and out ofjail, or dad

beats mom, or mom and dad do drugs, and deadbeat alcoholics. All sort ofthings

that affect what the child is thinking about instead ofschool (LL/intervI/pZO/March

2000).

In this quotation, it appears Lisa was dealing with her own feelings about her students’

background. She was confronting societal issues and how she encountered and dealt with

them at the classroom level. She seemed sympathetic about some of her students’

backgrounds and at the same time, she argued that the home background issues affected the

child’s thinking in ways that rendered school less important to think about. This gives a

profile of some of Lisa’s students.

As a way of motivating her students, Ms Leslie hangs the best work around the room

and in the display case out in the hall. She encouraged students to compare dreir work with

what the teacher considered was the best. She believed that this would help bodr the ‘slow

and fast learners’. It gave ‘fast learners’ a little push, and provided exemplary work for

‘slow learners’. She used a rubric specific to the assignment that described the criteria for

best work. We will later see how her use of students’ work changed after she learned about

embedded assessment. Next, I discuss her views about teaching.

The context

Lisa taught six seventh grade science classes. For the purposes of this project I

observed only one class. Lisa’s 6th hour class is composed of 28 students. 15 of the students

are black, 5 are white, five are Asians, and 3 are Hispanics. Of the 28 students in this class

14 of them are female. Lisa’s classroom is decorated with a map of the world, htunan

skeleton diagram, a chart showing Michigan forests, and several samples of students’ work
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displayed around the class. Lisa has a television, overhead projector, computer and printer

in her classroom. She had one-hour periods for each lesson. During my observations, I

noticed drat each time I visited, at least two or drree students were absent from school.

Teacher’s views on teaching

Ms. Leslie’s view of effective strategies for science teaching was that science should

be activity-based with a lot of labs and concrete experiences for students. She believed that

good science teaching should focus on understanding. Lisa believed that teaching for

understanding has to do with the application of knowledge to real life situations and the

students must be able to connect concepts. She said, “Ifthey spit back thefacts to me and

tell me where it is used that ’s understanding. Ifthey can take the knowledge and apply it

to areal life situation, then they understand it. Ifthey spit the facts to me, it is not

understanding " (LL/intervl/p/data3/March10, 2000). At first, I thought that Ms Leslie’s

view to push for understanding rather than the regurgitation or recitation of facts would

provide this project a good starting point in working with her. But we will discover later that

this wasjust ‘talking the education talk’ and not ‘walking the walk’. In interview number

one, she said that she handled concepts that were not completely understood by discussing

what they have already covered and she addressed misconceptions by leading a step-by-step

discussion of concepts. (LL/intervl/pl “March 2000).

Ms. Leslie recognized that as she taught, students were processing the information in

their heads and this processing differed student by student. This results in different levels of

understanding of each topic taught. She believed that not all students will “ get it,” so there

is a time when you just move on. She said, “ As I taught science classes. I noticed that there

are students who get it in a more in-depth way. and there are some that are close to getting



it. and some that do not get it. but do they always all get it? No " (LL/intervI/pl I/March

2000). This was an insightful comment from her because I drink that often educators

assume drat students come with the same level of knowledge and that they will reach the

desired levels after instruction. Ms Leslie believed that most teachers do not have the tools

to help them address different levels of understanding. Embedded assessment is a tool that

can be used to diagnose these levels so the students can get help to attain the desired level of

understanding.

Ms. Leslie enjoyed teaching 7th grade science because her lessons were activity

based and not focused on the book. She believed that this made her lessons interesting and

not boring for the student.

Science is activity based notjust bookwork that kids do day after day. It’s never

boring. I hate being bored You can talk to the kids and rationalize... Although

some times they are irrational because they are seventh graders. but you can talk in-

depth to them instead ofjust memorize thesefacts.... Talking in depth meansyou

pose scenarios that help them understand concepts (LI/intervi/pZ/March 2000).

This quotation helps to clarify the teacher’s stance on teaching seventh grade science. I

summarize the points below:

0 Activity based

0 Not focused on book work

0 Not boring

0 Talking in depth to students so they can have a deep understanding

It is important to understand this stance before she learned about embedded

assessment, so drat we can clearly see any changes or the impact of embedded assessment

on her teaching. The following is a short description of one lesson drat demonstrates what
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Lisa’s classroom looked like before embedded assessment. I will contrast it with her

viewpoints in interview number one.

An example of Lisa’s teaching before embedded assessment

Lisa wrote the objective of the lesson on the board, ‘To review vocabulary words

relating to the ecosystems.’ Students were seated in rows, and had to use worksheets to fill

in the words. They were to use their textbooks. After students were done with their

worksheets, there was a class discussion. Below are excerpts from my notes.

Lisa: Do you remember what a biosphere is?

Student: No

Lisa: All organisms live at or near the earth’s surface in a life-supporting zone called

The biosphere (notice that Lisa answered her own question)

Lisa: How would a biosphere be differentfrom a community?

Students: Silence

Lisa: How many people think there is a difference? (12 students raise their hands)

Lisa: What does interacting mean? IfI am a bird and Iput my nest in a tree, are we

interacting?

Student: Yes

Lisa: Specific groups ofanimals or plants living together right!

Lisa: What does dominant mean?

Student: Something that is stronger

Lisa: What does mutualism mean?

Students: Silence

Lisa: Look in your textbook

Student: It does not make sense (FN/p4/ February 2000)].

In my conversation with Lisa after this class was over, she indicated that students did not

know the vocabulary, even though they had been learning about ecosystems for a good

amount of time.

In analyzing the class discussion, I noticed that the teacher dominated the talk and

even answered her own questions. Students had very little to say. She seemed to want

definitions like the ones given in the textbook. There were few instances that indicated that

Lisa was interested in how her students were thinking about those definitions and whether
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they really understood what the definitions meant. Lisa was the center of everything

happening in the classroom, in the typical Interrogate-Respond and Evaluate format that

dominates traditional teaching. This way of teaching was a consistent pattern in most of her

classroom discussions.

Analytic commentary about Lisa’s views on teaching and her observed practice

From the discussion above about her views on teaching, there were places where it

looked like she would have an easy time with embedded assessment. Her views about

teaching for understanding and application of knowledge to real life situations and giving

kids a concrete experience are compatible with embedded assessment. She claimed that she

did not push for recitation of facts. But when we look at the excerpt of her lesson described

above, it seemed that her lesson was focused on book definitions and not focusing on

helping kids connect ideas. From the first interview, it looked as if Lisa was going to be a

success story, but we will later see what unfolded in her journey of embedded assessment.

Before we do that I will discuss her views about assessment and her assessment practices

before embedded assessment.

Teacher’s views on assessment

In Lisa’s district there were district wide unit tests that were constructed by teachers.

2Lisa was involved in the construction of these tests and therefore she had a sense of

ownership. The teacher believed these district wide assessments were a valid form of

assessment. She said,

 

' FN denotes field notes. p4 is page 4 and the date for the observation



I do use the school district unit assessments. I think it ’s a valid assessment,

probably the most important pieces ofassessment, and it is not going to go away,

but not all my students are good test takers and the district tests are about ideas and

concepts and not aboutfacts- you have to take the things that we’ve learned and be

able to transfer ( LL/intervl/p7//March10, 2000).

This teacher strongly believed in district wide unit tests. But she was concerned that students

had a problem with test taking techniques, which consequently influenced their

performance. She also reported that questioning is as much of an assessment as a test.

Teacher’s views on embedded assessment

Lisa believed that everything she did in her classroom was a form of assessment. In

her own words she said, “Everything I do is an assessment... it tells me this kid did not do

the work ...this kid is lost, this kid is good at worksheets but they do not really understand

the concepts... ( LL/ interv] p7/March 10, 2000). From her comments, we can see that she

partly understood embedded assessment, but did not mention relating the information she

obtained from students to her teaching. She understood that every activity she did in the

classroom was an opportunity to assess her students’ understanding of scientific concepts.

Adjusting instruction was the missing piece. As has been discussed on the section above

about students, Lisa chose exemplary students’ work to display so other students can

compare and contrast. She did not mention anything about linking information on students’

understanding to her practice. I thought that her disposition to see everything she did as a

form of assessment would provide a good start in working with her. But as we will see later

it was not so.

I30



What kind of assessments did Lisa give before embedded assessment?3 We have

seen in the section about teaching the kind of questions she asked. Basically there were no

thinking questions and most of her questions required yes or no answers. She also gave

worksheets that were composed of the “check your vocabulary type” of task, for example, ‘

a group ofthe same species living in a particular area is a ----------, ' the variety of

organisms that live in an environment is called---------, " ‘ What is the name given to an area

in which organisms interact (FN/p4/March 2000)? Students had to write one-word

answers. She commented that she liked to use worksheets because they are easy to grade

and they do not take much time for her.

Analytical commentary about assessment

In the discussion of her views about teaching, Lisa stated that if her students spit

back facts to her that was not understanding. But the kinds of assessment that Lisa was

giving (like the ones just described above) required students to do just that. It required them

to give back the facts and not expose their thinking or understandings. Lisa said she liked the

district tests because there were about ideas and connecting them. But in her own

assessment tasks, I did not see her pushing such kind of assessments (district). When she

talked about the district tests and her involvement in them, I thought she would have a fairly

easy time with embedded assessment. But we will see later that she did not have an easy

time with the embedded assessment project.

Planning and Reflection

In this section, I discuss how Lisa planned and reflected about her teaching before

she learned anything about embedded assessment. She described her planning as follows, “I

 

3 I do not have the actual worksheets but I will give a description based on my field notes
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usually pick an objective out ofthe Lansing school district, thenfind activities that show that

objective, and Ipretty much plan on a daily basis, and after giving a test, and Ifind that

there are some things my students do not understand, I go back and review the concepts

(LL/intervl/pl l/March 2000). The typical planning process for most teachers is

weekly/monthly or yearly. But Lisa’s planning process was a little different from a typical

seventh grade teacher in that she planned daily. Other teachers might plan for the whole

year/week/monthly and maintain their plans regardless ofhow their students respond to their

plans. Ms Leslie planned for the year and reflected and changed her plans daily based on

what happened in her classroom. Planning daily shows that she considered how her students

would react to her lessons. It appears that Lisa’s stance on planning was compatible with the

cyclical, ongoing nature of embedded assessment. The idea of visiting concepts that

students did not understand after the test shows that in her daily planning she did not

consider revisiting concepts that were not completely understood. Ms. Leslie reported that

most of her reflection occurred during the summer. She said, “I usually reflect during the

summer, finding things that I would like to add to the unit, changing things, lessons to drop

because they did not work--- I don 't spend my time kicking myselfabout things that did not

work ”(MV/intervl/ category 7/data 3/March10, 2000).

This may be typical of most teachers, but unfortunately reserving her reflections for the

summer means that they were too late to help students in her class. We will examine later

how this view changed after embedded assessment.

Analytical commentary summary about Lisa Leslie’s views and practice before

embedded assessment

The features of embedded assessment that we hoped teachers would use were:
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0 cychcal

0 Ongoing

o Involves teachers gathering data about students’ understanding or lack of it

o Involves analyzing and interpreting students’ work

0 Occurs at the same time as teaching and not after teaching is over

0 Includes timely adjustments in teaching, based on students’ ideas and reasoning

about scientific concepts

0 Focuses on students’ difficulties and uses student work for deciding next

instructional strategies

In the section below, I discuss where I see Lisa in relation to the framework of

embedded assessment. The purpose is not to evaluate Ms. Leslie’ knowledge about

embedded assessment but to clarify the impacts of this tool (embedded assessment) and

conclusions that will be made about her case.

So, what do we know about Lisa at the beginning of this project? Ms Leslie is an

experienced teacher who seemed to have a compatible stance with the ideas about

embedded assessment. She seemed to have the cyclical and ongoing features of embedded

assessment in her planning because she did this on a daily basis. She stated that she saw

everything she did as a form of assessment. This to me highlights the blurring of the

assessment and teaching features of embedded assessment. She had a partial understanding

of embedded assessment because she seemed to be using some aspects ofembedded

assessment. Yet, it was hard for me to see the embedded assessment piece in her practice.

Her beliefs about assessment and good science teaching were a good starting point for

continued progress in embedded assessment. However, her views about her students, her
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roles and her students’ roles seem to present challenging notions for implementing

embedded assessment. It will be interesting to see how she changed or not at all in this

project. Now I turn to describing the journey of Lisa Leslie in the embedded assessment

project.

Lisa Leslie’s journey in the embedded assessment Project

The section that follows addresses my research questions: how Lisa Leslie makes

sense of the idea of embedded assessment, how embedded assessment looks in her

classroom, and a brief account of what her problems were. It will give a story about the

journey through embedded assessment for Lisa Leslie. My data analysis shows an

emergence of three phases that Lisa passed through in this project. The section that follows

will discuss the three phases by using data from three different sources, i.e., professional

development sessions, interviews, and observation notes.

Assertion # 1 Lisa Leslie passed through three phases in her involvement with the

embedded assessment project

Before I discuss the four phases that Lisa passed through, I will first expand on the

context with the following questions in mind. What happened in the professional

development meetings? What was Lisa’s experience in the professional development

meetings? How did Lisa participate? As we have seen in the methods chapter, the embedded

assessment project had four professional development sessions done throughout the study.

The agenda for this professional development was co-constructed by the researchers and the

teachers.
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The purpose of the first meeting was to introduce the teachers to the idea of

embedded assessment. In this meeting Lisa was very vocal and her stance on embedded

assessment was clear. She liked the idea of embedded assessment but questioned whether it

was possible to do in the school setting. In the second professional development, Lisa did

not bring any of her students’ work. although this was required for that meeting. In the third

professional development meeting. Lisa talked a lot about what she did in her classroom and

the things she was learning as a result of using embedded assessment. In the fourth

professional development meeting, Lisa was reflecting on her experience in this project and

the things she was taking from this project that she was going to do the following school

year. Lisa was an active participant in all the meetings. In the next section, I will provide the

phases of Lisa’s journey through embedded assessment. I will first discuss Lisa’s reactions

in the professional development meetings and what she said in the interviews and what was

happening in her classroom at each phase. Then I will discuss the kind of problems she was

alluding to at each phase. I will conclude each phase by comparing all the three sources of

data for Lisa Leslie.

Phase #1 Lisa partially rejected the theory of embedded assessment and questioned its

feasibility in the school system

During the first professional development meeting we had with the three teachers in

this study, Lisa was very vocal and expressed what she thought about what was being

discussed in the meeting. She partially rejected the logistics of doing embedded assessment,

by saying,

The timeframe. the logistics ofdoing some ofthe things is next to impossible when

you are actually teachingfour orfive classes a day. Finding misconceptions that
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kids have, who has what misconception, or what the primary misconceptions are,

making sure that you hit every kid’s misconception. It does work when you talk

about it, andyou get the idea ofthe main misconceptions that the kids have andyou

address those. But if] have 28 kids in three different classes, I could easily end up

with 50 diflerent misconceptions andyet there might be ten ofthem that everybody

has (PD/#1/p4/February 2000). 4

Lisa was questioning the practical side of doing embedded assessment. She saw it as

practically impossible given the conditions under which teachers work. She pointed to the

number of students she had and the possibility that each might have misconceptions as a

limiting factor in doing embedded assessment in her classroom. She believed that it was

practically ‘impossible’ for her to address all of their misconceptions. However, she

believed that it might be possible to address the misconceptions they have in common. So,

while she believed that it was important to know about and address students’

misconceptions, she felt this was logistically impossible in her situation. The facilitator (a

science educator) gave some ideas about strategies a teacher can use to handle her concerns,

for example, peer review. But Lisa saw this as problematic for students who have not tried

this strategy before. At that time, she did not believe that students should grade each other’s

work.

Lisa struggled with the idea of giving feedback only without grades. Assessment to

her also meant that she had to periodically give grades. She responded to the idea of not

giving grades by saying,

Ourjob is to assess how well they know the information and give them a grade and

yet when I took my college courses, they talked about well the grade isn’t the

important thing. T0 people in their dream world maybe, but down here in the

trenches, to me, my [ads and their parents, the principal and the school district,

grades are very important. School is about giving grades and not the other side.

 

4 (PD/#l/p4/february 2000 denotes this was not an interview but a professional development session. This

was the first professional development meeting and the page in the transcript is 4 and it was done in

February of 2000.
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school is about productivity, and it truly is, although you talk about higher goals

aspects, it is not realistic (LL/ppl/p8/February 2000).

Lisa saw embedded assessment ideas as unrealistic, given what the district, principal

and parents demand from her. So, what was Lisa doing in her practice at this phase? Lisa

was continuing her teaching the same way as described before in the teaching section before

embedded assessment. However, one thing that she was doing was giving feedback to her

students plus the grade. What kind of feedback did she give? She gave feed back that

required students to go back and read the textbook, so they can get the main concepts

Analytical commentary on phase one.

Lisa has been in the system of schooling for many years, including her years as a

student and a teacher. She has deeply ingrained beliefs about how schools should be.

Although Lisa did not completely embrace embedded assessment ideas, she was willing to

try them out in her classroom. At this point Lisa was not doing any embedded assessment in

her planning and teaching, except directing students to the book. When looking at Lisa’s

comments in the professional development meetings and in the interviews, then at her

practice, all the data is consistent with the rejection of the logistics of embedded assessment.

Therefore, Lisa was not doing any embedded assessment in her practice. I will now turn to

phase two of the project.

Phase # 2 Complaining Stage

Lisa tried some embedded assessment ideas in her classroom. For example, she

planned that her students were going to learn about the concept that all ecosystems have

living, nonliving, visible and invisible components that interacted in a number of ways. She

asked her students to observe an aquarium and then in groups of two to four students

combined their lists. They were asked to draw the aquarium and show all visible and
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invisible components. Students were to show possible relationships between living

components such as predator-prey, producer-consumer, food chains, mutualism,

commensalism, parasite-host. decomposers and scavengers.

Then students answered these questions:

0 What do you mean when you say a thing is living or non-living?

0 What could be some ofthe characteristics ofthings that are invisible in the

aquarium?

0 Are the living and non-living things in the aquarium that are invisible important?

Give a reasonfor your answer.

0 How many relationships can your group/ind between diflerent components in the

aquarium?

0 Group the components ofthe aquarium in at least two different ways (FN/p35/

April 2000).

Lisa got the student responses from their groups. She analyzed them and found that

students left out some critical components, such as carbon dioxide and oxygen, and all the

relationships. She reported that some of the responses had naive conceptions. Lisa then

strategized to address those misconceptions. In this assignment, students answered in

groups. Lisa complained that the theory of embedded assessment is fantastic but in practice

it did not work. (LL/inter2/p7/March 2000) Why did she think it was not working? Mainly

because she believed that it is hard for teachers and it took a lot of their time and extra effort.

Lisa reported that,

Worksheets with a right or wrong answer are easy. So, if] am doing afill in the

blank Iam done very quickly. IfI am doing something that requires a written

response, the response can be worded in twenty different ways or hundred different

ways. So, you have to read them carefully, andyou have to write back responses

very carefully. so they understand what they got wrong, That takes a lot oftime

especially in my case, I havefive classes with twentyfive to thirty kids. It will be

days before I get anything back to them ( LL/interv3/p28/March 2000).

Lisa questioned her ability to do this well and in a timely fashion. Her concerns were

legitimate because the feedback might lose its relevance if it is given after a long time after

students have written the assignment. They might have even forgotten what they did. It
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might be too late to effectively address students’ naive conceptions. It will be better to

address these when kids are still excited about the topic. Afier trying the teaching/

assessment activity, Lisa was complaining about problems that relate to school and work

conditions.

Tensions that relate to embedded assessment and teacher’s working conditions

Lisa believed that the idea of embedded assessment is great and that is why she

volunteered to participate in the study. She valued the idea of finding kids’ ideas and using

those ideas to structure her lessons. But she was very much concerned about the practical

side. She believed that certain things have to change about how school is done, for

embedded assessment to be implemented effectively. One example she talked about was

what she called the ‘time factor’. She said, “Thefi'ustration with embedded assessment was

just the timefactor. It was extremely time consuming to do this correctly but I do not have

the time ”(LL/interv5/p28/May 2000). Lisa reported that her major obstacle was time. This

led to teacher frustration and burnout. She felt overwhelmed because embedded assessment

required a lot more from her. For example, in addition to giving a lot of thought to what she

was doing and analyzing students’ work, she Ind to come after school for professional

development meetings. Lisa had already some other responsibilities, for example, she was

the head of the science department and involved in district initiatives. Adding one more

thing with expectations for after school meetings created more stress for her. She believed

that in order for embedded assessment to be effectively done, changes needed to occur in

work load, number of students in the class, and other conditions in which teachers work.
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Lisa was struggling with the idea of embedded assessment. In professional

development session number 3, she said,

The implementation ofthis project was problematic because I know what to do,

good idea... but how to do it, Ijust do not have the time to do it, to actually sit down

andplan embedded assessment at all times during my lesson...pick up

misconceptions, changing the child 's thinking will be time consuming whereas I

might, when I amfirst learning it like right now, it is taking me hours every night but

I think once I get the hang of it will probably be easier andfaster. Although I can see

how it improves children’s understanding, itjust seems overload (p1/Apri12000).

When Lisa said, ‘I know what to do, ’ she was acknowledging that she understood

embedded assessment principles, but was not sure about how to use it, given other factors

that influence how schooling is done. Lisa had awareness that embedded assessment

improved her students’ understanding of scientific concepts. She found herself caught in the

system in which she has to choose what will be best for her and her students. She used the

‘give or take’ analogy to talk about this,

It is a give or take ......... That is a good thing that kids understand the concepts. It is

a bad thing that we cannotfinish the curriculum...there are reasons why the district

put certain units in the 7“ grade curriculum. One reason being that they have to

know this stuffto help them with eighth grade science. But ifwe do not teachfor

deep understanding, whatever misconceptions they have in their head we have

never changed that concept because we did not go deep enough and the kids willjust

put down answers that we want to hear, but their thoughts on it are still the same

and this makes mefeel like I am wasting my time and their time. But in order to

teach everything, I am still kind ofstuck (LL/interv4/p38/April 2000.

Here, Lisa articulated the tension between teaching for understanding and covering

the district curriculum. At this point, Lisa thought that you couldn’t have both at the same

time, because if you concentrate on using embedded assessment as a tool to help you teach

for understanding, you will slow down the pace of covering the curriculum. In interview # 4,

when I asked Lisa how embedded assessment was impacting her teaching, she replied, “It

has made me slowdown the pace ofthe units, so as to go in-depth so kids can understand
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the concepts’ (LL/interv6/p3 7/June 2000). Lisa was weighing two of her responsibilities as a

teacher, pursuing understanding as a goal, while completing the district curriculum. If she

did not cover the curriculum, she felt ‘guilty’ for ‘not doing her job’. If she did not focus on

understanding, she felt that she was wasting her time because kids were not Ieaming much.

They would be just giving back what they thought the teacher needed.

At the end of the study, Lisa resolved this tension by deciding to, “use embedded

assessmentfor difficult concepts only "(LL/interv6/p12/June 2000)

When I asked how she would know the difficult concepts, she replied that she would use

her wisdom from seven years of experience and from talking with other seventh grade

science teachers.5 In response to these tensions, Lisa created new practices that reflect

compromises in the cyclical nature of embedded assessment. This new way of teaching was

not envisioned in the original conception of embedded assessment. This is what I refer to as

Lisa’s ‘compromised and interpreted’ conception of embedded assessment.

Analytical commentary for Phase # 2

We have seen that Lisa’s teaching in the second example involved students more in

the lessons. They were required to come up with a product of their own. This is different

from the lesson I described earlier on before Lisa learned embedded assessment. The

questions that she asked required more elaborate answers. Lisa did not see this as

advantageous; instead she saw as a lot of work for the teacher. This caused Lisa to complain

about other factors that made this hard. As a result of all this complaining, Lisa was not very

willing to give her students such kind of questions. She reverted to using her worksheets

because they were manageable and easy to use for her. Some of Lisa’s concerns included

 

6 I also referred her to a book by Rosalind Driver on common misconceptions in secondary science. I also

referred her to a book by Rosalind Driver on common misconceptions in secondary science.
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the fact that there were too many kids in one class for her to be able to do embedded

assessment effectively. She did not have time to do embedded assessment and enough time

to plan and reflect well. She already had a busy schedule and this project was requiring a lot

from her at this point. She was feeling overwhelmed and overworked. There are other

concerns that arise for Lisa, and I will discuss them in the phases that follow. But in this

section, I wanted to provide a brief indication of the obstacles she was already encountering.

Overall, the complaining was based on these two key issues: she did not believe that the

embedded assessment project was practical and secondly she recognized all the above

contextual obstacles. Given these concerns and obstacles, what happens next is remarkable:

Lisa had a breakthrough in her classroom. In the following section, I describe Lisa’s turning

point in the project.

Phase # 3 Lisa had an ‘aha’ experience which marked a turning point

During one of my classroom visits, I had a chance to sit down and talk to Lisa. I

encouraged her to change her questions and use of worksheets. I told her we wanted to see

how individual kids would respond to such kind of questions, because earlier on we had

seen their responses in a group. We actually started with what she called her ‘best’ class.

She gave them two open-ended questions. e. g. “Tell me what you know about plants and

how do they obtain food”? Lisa was really surprised at her kids’ responses to these

questions. First, she discovered that their writing skills were so poor that she needed to stop

her plans and concentrate on helping them write and state their ideas clearly. She talked

about this later,

You started realizing that whatyou thought they knew and what you thought they learned.

they might havejust been guessing. They might not have really learned it, that it was

reading something and recognizing a word in the answer that made them choose that. But if

you use embedded assessment accurately. you need to see them write something that comes
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from their own browledge, from their own internal idea and so you use open-ended

responses rather than multiple choices orfill in blanks. The results are so vastly different,

such that I did not know ifthey learned anything the entire school year, because that is what

I used most ofthe time. This was very depressingfor me and I stopped because I could not

handle the thought ofwasting my time and kids’ time all these years they have sat in my

classroom (LL/interv4/p43/ April 2000).

Lisa was now seeing possibilities instead of impossibilities. She was seeing ways to

learn about her students’ ideas and to help them with how to state those ideas clearly and

accurately. She saw the differences in using different questions or assessment tools. She

discovered that the worksheets were deceiving to her as well as to students. They did not

show kids’ thinking, ideas and confusions. The teacher deceived herself in thinking that they

understood the concepts she was teaching, not realizing that they might be just putting

words on paper.

In addition, the open-ended questions revealed that her students did not really

understand some of the concepts that she was teaching. This evidence from her own

classroom had a powerful impact on Lisa, as I discuss in the next section.

Lisa showed a positive attitude and willingness to systematically use embedded

assessment

Lisa described what she did next:

I took what they did Thursday out ofeach class, I copied six or seven representative

examples oftheir conclusions which were bad, and I had one decent one out ofthe

entire team ofstudents, and copied down their conclusions and then handed all their

papers back We had a class discussion about those seven conclusions after they had

an opportunity to talk about it in smaller groups, and I asked them to examine why

they are wrong or incomplete. The conclusions were not specific; they did not show

any evidence with reference to the data. nothing. I told them, you andyour team, you

have 15 minutes to analyze the seven conclusions and make complete conclusions

(LL/interv6/p39/June 2000).
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Lisa showed a ‘new’ desire to try out embedded assessment in her classroom. She also

realized that when she used different teaching strategies, students seemed to really ‘get it’.

Her willingness to try out embedded assessment set a new atmosphere in her classroom.

A three-day teaching sequence using embedded assessment

Next, I describe a three-day sequence of lessons in which Lisa used embedded assessment.

I chose to provide a 3-day sequence so the post embedded assessment adjustments could

become visible.

Day one

Students were given a paper and asked to design, draw and color an ecosystem. The

seating arrangement was changed. Students were now sitting in groups facing each other

and were no longer in rows. The guidelines given had questions that students were supposed

to answer after they had drawn their ecosystem. The questions given were different from the

types of questions she gave earlier on, in that they required students to think and come up

with original answers that applied what they had learned. The questions were not one-word

answers but required elaborate answers. Students did not finish this task and were given

some time during the transition period to do that.

Analytical commentary

Why is this embedded assessment? I claim that this is embedded assessment because

the teacher gave an opportunity for students to show what they know. So, this was a way for
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the teacher to gather information about what students know, what they do not know, and

where they are confused so the teacher can use that information.

Day Two

Students were expected to work with two groups. Each group had to share their

poster with another group. The groups exchanged posters and analyzed each other’s posters.

The students were to give each other questions about the poster and any comments. The

teacher moved around and helped students. There were two seniors from a nearby college in

the class who helped as well. Students needed a lot of help in analyzing each other’s posters.

The teacher and the two seniors had to give them examples. For example, Lisa asked

students the following questions.

“ Is it clear to you why this is a community? Can you explain the relationships among

organisms based on what you see? (Some students drew animals that could befound in

three different continents) (Field notes/May 2000)

After the group work, students were expected to redo their posters and prepare for a

presentation the next day.

Commentary

Why is this embedded assessment? There are many features of embedded

assessment in day two. Firstly, the teacher realized that the posters were not detailed enough

and some had inaccurate information. The teacher was analyzing what students had written,

so this enabled her to decide what to do the second day. Rather, than her telling students

what was wrong and missing in their poster, she asked students to critique each other’s

work. But then most students had no skills for doing this so she and the seniors helped to
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show how this was done. This is embedded assessment that she is doing as the lesson

occurred. Based on the feedback from peers and the questions asked by adults in the class,

students had to redo their posters. This is an example of embedded assessment because they

have more than one chance of Ieaming the same principle. Her decisions about instructional

strategies are based on students’ work. so as to move them further in their understanding of

ecosystems and flowering plants.

Day Three

Students presented their posters to the class. The teacher graded their presentations.

During the presentation, Lisa constantly asked students questions like “Where in the world

does this ecosystem exist?” For example, if they drew elephants and lions, it was proper for

students to say this would exist in Africa. She asked for the food webs and food chains that

would exist in the ecosystems. She also asked very specific questions like “What does a

butterfly do with theflower? I was puzzled by the fact that most students did not ask a lot

of questions to the group presenting. It was mostly the teacher and a few students who gave

comments. Lisa commented that she did this afier the ecosystem unit and the flowering plant

unit, because she was expecting students to integrate the two in their posters. Lisa collected

the posters and the written information and analyzed them. She gave written feedback for

each poster. An example of her comments was,

“What will the animals in your ecosystem eat? Where will your animals get the oxygen?

What do you think will happen to the waste product? What purposes will the plants serve?

What are the most common relationships in your community? ” Most ofher comments were

in a questionform: she also acknowledged the good work and eflort (Field-notes/May

2000).

During professional development meeting three, Lisa shared with the other teachers

what she had done with her students and what she was learning from it. This will be

discussed further in the section on the impact of embedded assessment.
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Commentary

What does embedded assessment look like in Lisa’s classroom? Lisa reported that if

it was not for the embedded assessment project, she would have just done day one and

moved on to the next topic. When we consider these three lessons, Lisa’s students are

speaking more than before, e.g., in-group discussions and presentations. They were engaged

in the discussions and presentations. Lisa guided the discussions, even though most of the

questions came from her, rather than the students. Lisa was not just giving them

information; students also presented their thinking. They were constructing their

understanding of the ecosystems from various sources: the teacher, their peers, textbooks,

themselves and seniors from Michigan State University. In this situation Lisa was not the

only source of information. Her students were discussing within their group first; then, they

got feedback from their peers and the teacher. Their presentations had accurate science

content about ecosystems because they had more than one chance to do the posters. An

example is their ability to see multiple relationships between organisms and non-living

things and their environments. Some students wrote that squirrels eat oak trees’ acorns, and

oak trees’ seeds are planted by the squirrel (field notes/ May 2000) and using knowledge

that they learned in the unit. Lisa commented that she was confident that most of her

students understood this topic very well, such that most of them performed better than

before on the end of unit test.
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Analytical commentary on the journey of Lisa Leslie in the embedded assessment

project

Lisa Leslie passed though three distinct phases in this project. One was total

rejection of embedded assessment due to logistics. Lisa had genuine and convincing

concerns about embedded assessment. She tried embedded assessment in her classroom

but this made the situation worse than before. Not only was she recognizing the

constraints, but also she was experiencing how hard this was and how it presented a lot of

problems for her. Lisa complained about this project in the interviews and during

professional development meetings. My intervention led to Lisa’s breakthrough and Lisa

designed her own ways of dealing with some of the constraints (to be discussed later).

The interaction between teachers and students changed. The kids started responding in a

different way because she started paying attention to their ideas. She also used samples of

student work as a basis for discussions. Students’ responses were also an encouragement

for the teacher to do more embedded assessment. Lisa described how she was making

sense of embedded assessment:

What this project required was to use the kids’ exact work that they did, and show

them where they were right or wrong and be very specific about it. Right, not

generalized to the class but specific to the individual. I need to respond to the

sentences each child writes and then measure thefuture sentence that he wrote

against his previous sentence and the student should do that also on their

own. ..embedded assessment is really quite individualized Teachers need to teach

individuals and not groups... this is diflerentj‘rom an institution, which is afactory

for kids, afactory.for teaching (LL/interv5/p26/May 2000).

Lisa’s understanding of embedded assessment was becoming more complex. She

was starting to focus more specifically on individuals. Lisa argued that kids should be
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treated as individuals, not as groups, and she saw embedded assessment as helping her in

that direction. In summary Lisa’s understanding of embedded assessment included:

0 It has different levels meaning, you can do it for groups of students, for the whole

class and for individual students, or you can do it orally, written or drawings. You

have a variety of opportunities that can help you assess kids’ understanding.

0 Allowing kids to talk and using part of their talk as part of the lesson

0 Have kids write and use what they write as part of your lesson

0 Addressing misconceptions that the teacher knows from the wisdom of practice and

finding what confusions kids have as you teach

o Individualizing help to students; individualized instruction and individualized

detailed feedback from written tasks

These ideas represent a fairly sophisticated understanding and use of assessment compared

to her views and practice before her involvement in the project. Now, that I have described

her journey, I will now specifically discuss how this was impacting Lisa Leslie.

Impact of embedded assessment

Assertion # 2

Embedded Assessment influenced Lisa Leslie’s classroom and her views about

students, assessment, planning and teaching even though Lisa struggled with

pragmatic issues

The following section will discuss the impact of embedded assessment on Lisa’s

classroom and her students, teaching. assessment planning and reflection. I will close this
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section on the impact of embedded assessment project by giving an analytical summary of

the impact of embedded assessment as a whole.

1) Impact of embedded assessment on Lisa Leslie’s classroom and her students

This section on the impact on students will be discussed in three parts: the shift in

focus from teacher to students, the realization of the importance of students’ ideas, and a

focus on writing to learn instead of writing to evaluate.

A shift infocusfrom teacher to students

This project impacted what happened in Lisa’s classroom. She now wanted her

students to do more activities, to talk more both among themselves and during class

discussions than she did previously. This was a contrast to her comments in the first

interview that she wanted to be the director of most of the things that happened in her

classroom. There was a shift in who was in the center of what occurred in the classroom. It

was now the students and not just the teacher. Lisa hoped that by doing all this, it might help

with understanding. She referred to this as moving the kids from short-term memory to

working memory and then finally long-term memory.

You have to have kids actually do something to learn. Apparently there is a belief

out there that most ofwhat is presented in life your brain records it. Like the movie

‘ records everything or it doesn ’t. You have a short-term memory and a working

memory. And when we talk to kids and get them to discuss what we are showing on

paper, we have a better chance ofmovingfrom short tem memory to working

memory and then we might get it to long term. But ifwe do not get them to discuss,

basically it is in the short-term memoryfor the length ofwhatever time you have or

whatever time span. And they walk out ofyour classroom and totallyforget

everything that they have learned, which is why a child may seem to understand and

then come in next day and they have totallyforgotten everything they have learned,
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which usually drives us nuts, because we are thinking but you got it yesterday

(LL/interv3/p 7/ April 2000).

This to me indicated that Lisa was trying to help her students move towards

understanding concepts in a way that they could remember it. She was trying different

strategies; for example, group discussions, peer reviews and class presentations to

accomplish helping her students understand scientific concepts. Before Ieaming about

embedded assessment, Lisa did not mention such advanced analysis of students’ work,

which suggests that participation in this project was causing her to think about it. Also,

during the project, Lisa attended a meeting on brain research and learning which was

conducted by David Sousa and was sponsored by her district.

Lisa believed that embedded assessment helped with identifying suitable learning

styles for her students, and with adjusting her teaching to suit those Ieaming styles. She

further argued that teachers should match teaching style with learning styles.

There should be a way that kids are matched with teachers. By the time they are in

third grade, teachers know that this kid cannot sit still. These kids like to be quiet,

this kid needs a highly structured environment. and this kid likes to explore stories.

And ifyou could match teachers’ teaching styles with kids ' learning styles, that is

what we are learning/ram embedded assessment...Like this kid need more

background this kid is advanced (LL/interZ/p7/March 2000).

Lisa also questioned the pragmatic side of matching kids’ learning styles with teaching

styles because classes have twenty-five kids and most of the students have different learning

styles. This makes it difficult for the teacher to meet the Ieaming styles of all her students.

But here we can clearly see that Lisa was now seeing embedded assessment as a tool that

helped her to diagnose her students’ learning style so she can tailor make her teaching styles.
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b) Lisa realized the importance ofstudents stating their ideas: ‘the power oftheir ideas ’

Lisa commented that this project had made her realize how important it was that

students state their ideas. In her final interview she said,

With this project, I have realized how much more important it is that they state their

ideas clearly. Ifthey cannot state their ideas, you cannot assess them accurately. If

they cannot express their ideas orally or in writtenform, then it becomes hard to

assess. So, ifso much oftheir ability to state things clearly is tied into their ability to

write and their ability to put a complete sentence, then I have to start with that. This

is what I expect in science. writing complete sentences (LL/intrev5/p6/ May 2000).

Lisa had realized that kids do have ideas and they should be given a platform to

speak their ideas. In this way she would be able to assess and design activities that help them

move further in their understandings. This realization made Lisa see the importance of

treating her students as ‘knowledgeable’ and not as “empty vessels” waiting to be filled with

knowledge. In this quotation, Ms Leslie notes that sometimes students may not be able to

express ideas on written tasks because of their writing skills. The power of students’ ideas is

her acknowledgement that kids are thinkers and that these ideas help her to adjust

instruction. This is powerful because it helps her students to articulate what they know and it

also helps her to plan lessons that address students’ difficulties.

c) Ms. Leslie focused on writing to learn instead of writing for evaluation

This project had influenced Lisa in that she required her students to write more in

science. Before this project she used worksheets and this project had made her realize that

this kind of writing is not effective if she wanted to know what her kids’ ideas were or what

they really knew. A different kind of writing than worksheets needed to be used, one that

revealed what her students were thinking, what they knew, did not know and what they were

confused about. She said,
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What was the biggest component? I look at this whole thing and I am saying it is

writing skills...l had to assess their writing skills, which I usually do not assess, and

their critical thinking skills. Since their writing skills are so bad, they cannot state

their ideas on paper and so we had tofocus on those. We did a lot more written

work and it bothered me that it took so long. But I would rather they did two perfect

sentences with a clearly stated idea in them (LL/interv5/p06/ May 2000).

The purpose of this kind of writing was not to be tested or graded, but to communicate what

you knew or thought. By giving worksheets that required one word answers or definitions

that could be easily picked from a textbook, the writing assigned previously in her class was

mechanical. conceptually weak, poorly focused and overly routine. This was actually a deep

awakening for Ms. Leslie yet at the same time frustrating, because she realized that what she

was doing for years was not assessing accurately. She then stopped everything she was

doing and concentrated for about a week on helping kids write sentences that expressed their

ideas clearly.

The teacher believed that while using embedded assessment, her students had to

write a lot so that she could be able to assess them accurately.

Because ofembedded assessment, I realized how hard it was to accurately assess

the kids without having them write things in their own words. I have realized that

their writing skills are not where they should be in orderfor me to accurately assess

them. And I have realized that I would have to start at the beginning ofthe year

building writing skills, doing peer editing, get them in the habit ofdoing all this and

it is what I have decided to concentrate onfor the rest ofthe year, while involving

them in plants and I am also thinking it’s kind oftoo late in the school year to realize

and the kids are rather resistant to working at this point (LL/interv4/p18/April

2000).

This comment showed a renewed concern for helping kids write in science. At the

beginning of this study, Lisa thought that writing was for the English teacher, not the science

teacher. Now she was realizing that it was important in science as well. Writing had become

a focus in Lisa’s classroom. This project helped Lisa see the importance of helping kids

write to express their thinking and ideas. Writing became a critical issue for Lisa such that at
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the beginning of the 2000-2001 school year, Lisa specifically focused on developing writing

skills so her students could become accustomed to it.

2) Impact of embedded assessment on Lisa Leslie’s teaching

a) Lisa tried something ‘new’ in her teaching

Lisa tried new strategies in her teaching and adding to her repertoire. Lisa did this

because we gave teachers the assessment strategy booklet in the professional development

meeting. She described this by saying,

I have decided to try afew things that I have never done before...next week, I am

going to put them in groups and I will give them a task to teach their peers about a

particular concept. They will have tofigure out how to teach a lesson showing what

they know about that topic and something that is a true concept and they must have

a visual aid to help their peers understand (LL/interv3/p23/ April 2000).

The teaching strategy that Lisa used for this lesson is often called the ‘you be the teacher’

strategy. As described earlier, at the start of the project, her classroom was very much

teacher-centered. She alluded to this point when she said she saw her role as that of a

director. But in having students teach others, she was partly giving up her class to students,

although she was still in charge of organizing and managing the groups. This showed a

gradual shift in her teaching and a change in her conceptions of her role and that of her

students. She realized that students had to show what they know and now she was willing to

let them teach their peers.

b) Lisa focused on the process and giving constructive feedback
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Lisa believed that embedded assessment helped her to focus on the process of

learning and teaching. She believed that this in turn helps with the product. An example

from her teaching is given below.

"Everything we do with embedded assessment needs to be aprocess kind ofthing

instead ofthe end product...” has taken me three days to read and givefeedback on what we

did on Thursday....... To actually read through andfind what they are thinking and adjust

your teaching to it "(LL/interv-l/pZ/April 2000).

Lisa was reading students’ work carefully to find what they were thinking with two

purposes in mind:

0 to adjust her teaching. i.e., tailoring her lessons based on what students wrote

0 to give feedback for each written task so students could rewrite.

This was a different kind of feedback, which focused on probing students’ drinking, rather

than just grading. Lisa struggled with not giving a grade so she ended up giving a grade plus

constructive feedback. She required students to use the feedback to rewrite their responses.

She commented, “ I do not believe that I should take a lot oftime on something that I do not

give gradefor, so I had to grade, plus I gave detailedfeedback which students used to

rewrite their responses ” ( LL/interv4/April 2000). For Lisa, feedback was not merely a label

anymore; it was an essential part of learning. Assessment should improve Ieaming, not just

evaluate it. This requires that assessments embody and demand self-adjustment based on

good feedback. Thus Lisa expected her kids to use her feedback to rewrite. This is a

different stance that Lisa was taking compared to traditional testing. It is a radical idea to

give the students self-evident feedback while being assessed. In many instances it would be

considered cheating. Before embedded assessment, Lisa would just put a grade or points. As
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l have discussed in the section about Lisa’ 3 journey, Lisa had a turning point in her

teaching. which I will elaborate on in the section below.

c) Lisa’s turning point in her teaching

In this section I will revisit Lisa’ 5 turning point and focus specifically on how it

impacted her teaching. In interview number four, Lisa described her turning point by saying,

You started realizing that whatyou thought they [crew and whatyou thought they

learned, they might havejust been guessing. They might not have really learned it,

that it was reading something and recognizing a word in the answer that made them

choose that. But ifyou use embedded assessment accurately, you need to see them

write something that comesfrom their own browledge, from their own internal idea

and so you use open-ended responses, rather than multiple choices orfill in blanks.

The results are so vastly dijferent such that I did not know ifthey learned anything

the entire school year, because that is what I used most ofthe time. This was very

depressingfor me and I stopped because I could not handle the thought ofwasting

my time and kids’ time all these years they have sat in my classroom

(Ll/interv-l/p43/April 2000).

Lisa was an experienced teacher who had seven years of teaching experience. This comment

came in April; three months after the study had started. It was really hard to ‘sell’ the idea of

embedded assessment to her because she held tightly to her ideas about what works in the

classroom. It was changing her assessment strategy that brought about change in her

teaching. When she changed from using multiple-choice and fill in blanks worksheets, she

realized that her students did not really know a lot about what she was teaching. The change

in her teaching was actually focusing on writing more and expressing what they knew. She

alluded to this point by saying.

This project has made me realize what I need to do better. I need to look at writing

skills and use more in depth writing than what I usually do, i. e., fill in the blanks. I
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want them to write paragraphs and show their thoughts and evidence, really

increase where they have to tell me their conclusion in their own words, because IfI

am using short answers it is not enoughfor me tojudge what they really know

(LL/interv4 p-I/April 2000).

This quotation to me means that Lisa was concerned with helping kids understand

and to show what they understood. So, what had changed for her is what she required as

evidence of Ieaming. whereas before the grade was the evidence of learning.

3) Impact of embedded assessment on Lisa’s views and use of assessment

a) Lisa used embedded assessment to find student difficulties

Lisa became more skilled in using embedded assessment to find her students’

difficulties about a particular topic. This enabled her to plan lessons to address those

particular difficulties. Lisa said, " Embedded assessment makes you startfrom their

inabilities but sometimes you get kids that are way below the starting point, that means you

cannot start at the beginning ofwhere you are supposed to start ” (LL/interv3/p33/March

2000). Even though this quote was about the beginning of the unit, Lisa continued to find

what students’ difficulties were daily and not just at the beginning only. I saw her use of

assessment here different from what most teachers use as pre-assessment. They use pre-

assessment to find where their students are at and this is done at the beginning of the unit.

The difference here is that, in embedded assessment, you are continually finding the

difficulties your students are having, as you teach throughout the unit, not just at the

beginning. Lisa had good knowledge about the difficulties her students had on particular

topics based on her seven years of teaching experience. Examples of some of the difficulties

she pointed out were:

0 Students do not understand the idea that things cycle through, like the water cycle.
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0 They treat plants as if they were people that have feelings.

They do not understand that apples are harvested purely for their seeds so that they

could be planted.

0 They believe that seeds are there in an apple to annoy them when they eat (naive

conception).

0 She said students do not understand that if she takes an apple, which is the ovary of

the plant,6 and plant it in the ground; it becomes food for the seed.

(LL/interv3/p23/March 2000)

She was using these difficulties to plan how to address them in her teaching. This

study had impacted her in that she does not teach a topic and move on; she now looked at

problematic areas and misconceptions, and designed appropriate teaching strategies to

address the difficulties, naive conceptions and confusions. For example, to address the idea

that things cycle drrough, Lisa gave students a ‘ mind stretcher’. She provided students a

cartoon showing a person, a tree, grass and a bird. She asked students to draw arrows that

show how carbon dioxide, oxygen and water are exchanged among these organisms.

Students were also required to explain how/why these gases moved between these

organisms. (Fieldnotes /April 2000)

b) Ms Leslie realized the importance of strong science content knowledge

Ms Leslie learned that, to use embedded assessment effectively, she had to have

strong subject matter content knowledge. This enabled her to pick up misconceptions and

confusions easily. In topics where she was uncomfortable with the content knowledge, it

was challenging for her to use embedded assessment. In fact, she discovered that she had

 

( . . . .

’ I am not sure about how accurate the scrence content rs because teachers also have misconceptions about

the science content as well
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many misconceptions, which if not addressed, would be passed to students. In interview

number 3, she acknowledged this,

When you are not comfortable with the subject matter content browledge, it ’s harder

to use embedded assessment, because I don’t know what misconceptions to lookfor.

I do not analyze their work effectively so I can give goodfeedback Also, when I

started teaching, I did not lmow where to start on particular topics. I automatically

thought the kids knewfor example, that the earth is a sphere, the sun is part ofa

solar system, and it is a star, but they didn’t know that. All these things kept making

me go backwards than I originally started with (LL/interv2/p6/March 2000).

4) Impact of embedded assessment on planning and reflection

Before Lisa learned about embedded assessment, she planned daily as she did during

this project. But what was different was that now she was connecting lessons together. This,

she believed. gave a comprehensible whole for the student, rather than discrete unconnected

lessons. She also used student work to guide her decisions about strategies to use and what

direction she needed to go in her teaching. If her students did not understand or had

confusions about water cycles for instance, this is what she would focus on. Embedded

assessment was giving her a systematic way of planning, based on evidence from students’

work. In interview three, she said,

This project has made me aware when Iplan my lessons. apolicy ofconnecting

lessons together, to say do you see how this ties in with that or this, and try to use

something we have learned before, with whatever we are learning now as a tie in.

And especially to use their work to make them understand (LL/interv3/pI8/March

2000).

She reported that when she planned for embedded assessment purposefully for a

week, and then gave an end of week test, all her students did well on the test. Her goal in

doing this was to see whether this really made a difference in terms of kids Ieaming and in

dealing with tests. She worked hard to use ongoing assessment and include all the features

of embedded assessment. The students were studying the unit on ecosystems. She reported
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that she was particularly impressed with one student who normally did not do well but

performed exceptionally well this time.

I did do that planning/Err embedded assessmentfor a week when I did murals. They

had to work in groups and come up with an ecosystem and revise that mural based

on myfeedback and that ofother students in the class. They also had to do a review

ofthe major concepts.for the ecosystems unit. I am really getting good grades on

that unit specifically on the test given. You can see the questions I asked, they were

aboutfinding what they really know about ecosystems. We revisited key concepts

several times using diflerent strategies......... I was impressed with one student who

got 80%, he would not be the one that I would choose as doing really well on a test,

let alone anything he writes (LL/intrev6p5/Juve 2000).

This teacher planned systematically for embedded assessment and her kids had more than

one chance of learning key ideas. She saw the results of her work in that most students did

well. She also received a surprise, one low achieving student performing exceptionally well

for the first time. This was exciting for Lisa. She commented in interview six that,

Kids who are taught this way are likely to perform better in a standardized test

because part ofit is the writing skills, which I admit I am concentrating a little bit

more on because ofthis project. I amfocusing on bringing up their writing skills

(LI/ interv6/pl/June 2000).

Even though Ms Leslie believed that this helped with performing better in

standardized tests, this is an open question, as I did not collect data on students’ performance

on standardized tests.

The table below summarizes the key components for the case of Lisa Leslie in terms of the

impact.
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Table 5.1 Influence of embedded assessment on Lisa Leslie’s views and perspectives

 

Key Component Before E.A After Introduction to E.A.‘I

 

Roles Teacher is the director of

learning

Teacher became the

interpreter of students’ work,

facilitator of Ieaming,

provider of feedback and

designer of lessons to

address difficulties
 

Views about students Cannot help all of them; outside

of school life impinges on

success

Sees students as capable of

learning because they have

ideas that can be used to

further their understanding
 

Views about teaching Tried to push for understanding

rather than factual recall

Lisa tried ‘new’ teaching

strategies such as peer

reviews, ‘you be the

teacher’, class presentations.

Embedded assessment

became a tool to teach for

understanding.
 

Views about assessment Used worksheets and fill in

blanks type forms of

assessment. Teacher usually

gave grades and moved on to

the next topic.

Teacher focused on writing

to learn, writing to express

thinking and to state

scientific ideas clearly.

Teacher gave constructive

feedback. Teacher revisits

concepts that are not

 

completely understood.

Views about planning Picks objectives from the school Lisa connected lessons

and reflection district and plans activities for together and based her

them.

Reflects during summer.

planning and reflection on

classroom events.
  Classroom environment  Teacher dominated, teacher is

the center of events.  Students’ ideas became the

focus in the classroom.
 

From table 5. l , we can see clearly that embedded assessment had a profound impact

on the teacher, students and the classroom environment. But we will see in the next section

 

7 E. A. denotes embedded assessment and the column represents Lisa’s views after she was introduced to

the idea of embedded assessment and not after the project was completed.
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that this was not easy for Lisa. It was a journey that was marked by doubt, uncertainties,

tensions, problems and breakthroughs. In the next section, I will fiirther elaborate on the

kinds of problems and tensions that Lisa faced drrough out the project.

Assertion # 3

Lisa faced enduring tensions/problems and challenges in the process of Ieaming

embedded assessment

This section describes problems, challenges and tensions that Lisa faced as she tried

embedded assessment in her classroom. I call these ‘enduring tensions’ because they are not

new. They come up in any educational innovation. I have organized these problems into the

following categories: problems that relate to Lisa and her conceptions of teaching, Ieaming

and assessment; problems that relate to her students; problems that relate to the school as a

system and societal problems that influenced what happened in her classroom.

Problems that relate to the teacher and her conception of teaching, learning and

assessment

Earlier, in the second phase. I described how Lisa compromised in her use of

embedded assessment, even though she understood what it meant. This was beneficial for

her practice because she found a way to be comfortable in using it. But it was also

problematic, because it compromised the essential features of embedded assessment, i.e.,

that it is an integral, cyclical and ongoing process. The compromise results in what Deborah

Ball (1996) refers to as ‘little piece meals that are unconnected.’

Embedded assessment is influenced by how the teacher understands it, whether she

buys into the idea and if she is excited about it. Lisa questioned the pragmatic aspects of

embedded assessment in the first professional development meeting. She was not excited
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about it. This may have influenced what she did in the classroom. Her established beliefs,

values and practices interfered with her ability to do embedded assessment as the project

envisioned it. Her conceptions about students and what they were able to do influenced her

ability to enact embedded assessment. As cited before she believed that, ‘you cannot help all

st udents.... they have too much troublefrom their homes, that makes them less concerned

about schooling’ (LL/intervI/pZO/March 2000). This shows that the teacher did not see

some of her students as knowledgeable and able to learn. But this changed later on in the

project.

I will summarize the key problems and challenges that Lisa faced below;

Her experiences and beliefs about teaching learning and assessment

Her conception of embedded assessment

The social settings around her: classroom, school, peers and district

How she viewed her students and what they were able or not able to do

Her energy level about embedded assessment

Her science content knowledge

The teacher also had a problem with how she perceived my role and that of other

researchers in this study. The expectations for the teachers in this project were described as

follows:

We wantyou to think about how you can adapt this approach, ofgathering

information about your kids’ ideas and then trying to understand what it means and

then responding in terms ofusing that information, you will be able to know your

kids’ misconceptions, difliculties that students are encountering to improve or

modifir your lessons so that you respond to those misconceptions R/pdl/pl4/March

2000).

The project did not intend to hand teachers activities to use, which is a common

trend in most professional development. Instead. the teacher had to do hard work for this
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project and this might explain the lack of excitement because the teacher was realizing how

much work she had to do. We were not going to give teachers a ‘recipe’ to follow nor did

we expect them to implement a tool. Rather, it was to be a study of how they were making

sense of it and how they enacted that understanding in the classroom. The embedded

assessment framework for this project recognized that teachers’ understanding of embedded

assessment would have to entail personal invention; it can never be simply transmitted from

a generator to a recipient, but had to be constructed from the learner’s own experience and

intellectual work. This was problematic for Lisa, because she was accustomed to attending

professional developments that give her “fun science activities” to do in her classroom. Lisa

commented on this mismatch with her expectations,

I do not think we were given specific embedded assessment activities to do. We were

not given enough ideas in the start. We talked about embedded assessment and we

had a couple ofexamples, and I had a kind ofidea what it was, but I was hoping to

be given specific activities to try out with my kids (LL/interv5/p8/May 2000).

Her breakthrough in this project came because I suggested that she use open-ended

questions. I did not give her those questions. She had to come up with the questions on her

OWII.

Problems that are associated with students in her classroom

Ms. Leslie expressed her frustration about kids that do not take their education

seriously.

The biggestfrustration about the whole thing is the kids who do not take their

education seriously. But that has nothing to do with embedded assessment.

Embedded assessment cannot help that. Some students have no intention ofdoing a
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bit ofwork..they do not care about .school...school to them isfor socializing.

(LL/interv5/p26/May 2000).

The above statement to me means that the teacher did not see a connection between

embedded assessment and motivation of students. Yet in the impact of embedded

assessment, she indicated that student participation increased when she used embedded

assessment. Another interpretation of this statement is that the teacher was alluding to her

students’ attitudes towards science and school in general. In using the embedded assessment

approach, there are some requirements for students, for example, they have to be willing to

think and share ideas and participate actively in class. There is a certain kind of a learning

community that needs to be established. Lisa talked about this when she complained about

starting this project at the beginning of the spring semester instead of fall. She saw this as

problematic because the learning community was already established.

Embedded assessment enabled Lisa to see what knowledge base students have or do

not have, so they can make that their starting point. Lisa was disappointed that some of her

students did not have the knowledge base that was expected for 7th graders.

They are so skill deficient thatyou try and build on a lmowledge base that is not

there. with skills they do not have, it ends upfrustrating...embedded assessment

helps you to .see where exactly they lack skills, but in a way it is depressing because

you see howfar behind they are, but you cannot re-teach all that, andyou still have

your curriculum that you are required to teach, and I am thinking I should throw out

my curriculum and help these kids with readingfor information and writing skills,

andyet I will bejudged on whether they know science... I am stuck

(LL/interv4/p3/April 2000).

Lisa saw that embedded assessment helped to reveal that her students were missing

basic foundational knowledge like reading. She questioned how she could teach science to

kids who could not read. Her tension was, “Should I teach them to read and write, or should

I teach them science?” The school system does not support her in helping kids who lacked
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those basic skills. Instead she was supposed to teach the prescribed science curriculum from

the district. I will summarize below Lisa’s description (in interview number six) of the

factors that pose challenges for her with regard to doing embedded assessment:

Her students were skill and knowledge deficient. She said students did not have the

required knowledge base to build on, e.g., poor writing and reading skills.

Her students saw no difference between concepts/facts, specific and non- specific,

they could not draw conclusions (teacher based this from analyzing their work)

They (students) wanted step-by-step instruction on what to do. They could not do

independent work and be focused. (Note that this changed after embedded

assessment)

Students were resistant to this kind of teaching at first especially if they did not buy

into it.

Some students did not turn in assignments for the whole semester. Lisa pondered on

how she should know their misconceptions and confusions. (LL/interv6/June 2000)

These problems presented challenges for Lisa that she dealt with in her own way.

Problems that relate to the school as a system

Lisa used the ‘assembly line’ analogy to describe the limitations of the school

system. She believed schools function like ‘factories’ and this was problematic for

embedded assessment and for educating children. She explained her analogy below.

In I 3’ grade they are supposed to learn this, and second, third all the way to 12m

grade. We add on pieces at each grade leveljust like in an assembly line in a GM

factory. We are trying to turn out an endproduct: an educated individual who knows

basicfacts, science, social studies etc who is able to communicate both orally and in

writtenform and can use technology. That ’s allfantastic. Just like GM which turns

cars But you know what? Both cars all start out the same. The kid that comes into

kindergarten is not the same as any ofthose kids. They are all starting at different

places and we are trying to add on to a piece andyet there are no connecting pieces.

I66



There is no place.for it to add on. because what you are supposed to add to is not

there (Ll/intervo/pl 9/June 2000)?

Here, Lisa described how the school system treats kids as if they were machines that start at

the same place every year and end up at the same place. There are no connecting pieces

among grade levels. i.e.. the curriculum is not coherent. I summarize below the elements of

the system that Lisa saw as problematic for her.

Class size (Interv2/p7/march2000)

Administration that puts everything on teachers and is only concerned about the

MEAP scores (Michigan Educational Assessment Program). The administration at

her school was not supportive in her involvement in this project.

Lack of support by other teachers at her school.

Balancing embedded assessment and curriculum requirements and still having a life

Students are in a ‘race’ in the system and embedded assessments revealed that some

of her students were below the starting line of the race, and yet the system is not

organized to help those students (Interv6/p29/June 2000).

The system is structured like an assembly line and yet embedded assessment

required helping all and treating kids as individuals with differences.

Lack of time within the school system to talk about embedded assessment and to

teach for understanding

What embedded assessment seems to be saying is we want you to take this kid in

kindergarten and individualize his educational process so that when he comes out of

12m grade, he does not fit a mold He is the best individual he can be, because we are

all different. Well, you cannot have both models at the same time. The model ofthe

schoolfits the assembly line. Add this every year. How do you individualize an

assembly line? You cannot do that and make it cost effective (LL/interv5/pl l/May

2000)?
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This was not an accurate view of embedded assessment but it presented how this teacher

was making sense of it. This was her understanding of embedded assessment.

Problems that relate to the society

Lisa believed that her students bring societal problems to the classroom. Lisa

complained about lack of parents’ involvement in the education of their children. Lisa

believed that if parents supervised the kids’ home environments, they would be capable of

completing assignments. Her students would have a better attitude about school. She said,

When they get hornefrom school. .some take care ofbrother and sister; no one asks

them ifthey have homework... Some ofthe parents are not confident to help their

kids with homework... some ofmy kids all think they will be in the NBA (National

Basketball Association) and the girls will many millionaires, and they do not need

the education... some parents think teachers do not care enough about kids andput

less effort...some parents are defensive about their kids and deny reality...some

parents have problems oftheir own like drugs, alcoholism (LL/interv 6/p24/June

2000).

I agree with Lisa that some of her students come from unfortunate home environments. I

encouraged Lisa to focus on what she was able to do with her kids’ time when they are in

her supervision that would be memorable for the students. This gave Lisa 3 different

mindset that allowed her to have a positive attitude and give her best effort in her job.

Analytical summary of the case of Lisa Leslie

Lisa Leslie was a science teacher who had many years of teaching experience. My

first interview with her led me to believe that she would swim easily through the embedded

assessment project, because of her views and beliefs about teaching and assessment.

However, my observations of her classroom showed me that there was a difference between

what she said and what she did in her practice.
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Lisa participated actively during the professional development sessions. Her journey

through the embedded assessment was marked by three phases of rejection, complaining

and a turning point. The turning point enabled her to look closely at what her kids were

writing and to use that writing as a basis for planning her instruction. Doing this resulted in

some changes in her drinking about teaching, learning, assessment and her role and that of

students. This was not an easy journey for Lisa. It was filled with tensions, challenges and

problems. The professional development meetings provided Lisa with a support system, so

she continued with the project even though there were some problems. After her turning

point, Lisa changed her talk and her focus. Her talk became focused on the things she was

doing rather than on things she saw as problematic about embedded assessment. Lisa

focused on how she could make this tool work, given her working conditions, which she

saw as stumbling blocks for her to do embedded assessment effectively. Because of all the

problems, Lisa constructed her own way of doing embedded assessment, which was not

consistent with the embedded assessment framework but worked for her. The next chapter

will look at the next case. the case of Sarah Williams.
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CHAPTER SIX: CASE THREE

CASE STUDY OF SARAH WILLIAMS

In this section I will start by introducing Sarah Williams and the context in which

she worked. I will discuss her goals and conceptions ofboth her roles and students’

roles. I will then move on to discuss her views about teaching science, what she knew

about assessment and how she planned and reflected. I will end this section by

summarizing what kind of teacher I thought I had for the embedded assessment project.

Who is Sarah Williams?

Ms. Sarah Williams was in her middle thirties when she decided to participate in

this project. During this study, Sarah was in her first year of teaching middle school

science. She had seven years of teaching experience, two in elementary school, and five

in middle school social studies. She brought her elementary science teaching experience

into the teaching of seventh grade science.

What I like to do, when I taught elementary school, are more hands on,

getting the kids involved using the kids as the props that I need I did that

a lot in elementary school, and I brought that here. IfI am doing afood

chain and we talk about what happens and then we demonstrate space as

the habitat and we put so manypeople in that space and see how

comfortable they are.... kids enjoy this and they get to have a discussion

about what happens. It makes learning exciting (SW/IntervI/pZ/March

2000).

Sarah did her teacher preparation at Michigan State University. She liked the

elementary science methods course better than all her education courses, because they

learned the science teaching methods and at the same time they were teaching at an
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elementary school so drey could try the methods they learned. Sarah was asked to teach

science because there was a shortage of science teachers at her school and she had a

minor in science.

During the first week of observations in Sarah’s class, I noticed that students

talked a lot about their experiences and their droughts about science concepts. Sarah

responded to this by saying,

This is importantfor a variety ofreasons. First ofall, it shows how their lives are

connected to what we are learning. I ask questions that do not require yes or no,

I say why? How come you think that? What are you going to do about that? I

want them to continue talking. So they are used to that (SW/ntervI/p3/March

2000).

Sarah saw that importance of connecting subject matter to students’ lives. This,

she believed helps students to apply the knowledge they learned in science classrooms to

their lives. Sarah’s practices of questioning and encouraging students to talk provided

her with an entry point into the embedded assessment project. But notice that she did not

say that she asked drose questions so that she could assess their understanding, she ties it

to connections to kids’ lives, but not to assessment.

Goals and roles

When I asked Ms. Williams about what her roles were and those of students, she

responded by saying, “sometimes my role is to be an instructor. Sometimes my role is to

be afacilitator. It depends with what is going on in the classroom... Students I see them

as both learners and teachers” (SW/intervI/p9/March 2000). Ms. Williams explained

that ‘learner’ implied that students have to listen, pay attention and engage in learning
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and discussing. By ‘teacher’ she meant that they are the ones presenting and leading the

group, drey are instructors to other students. Sarah seemed to lack a clear focus.

Sarah described her goal,

One goal is to actually teach to the curriculum, so that Iam covering what needs

to be coveredfor seventh graders so they do well in eighth grade science.

Another goal, is to havefun teaching science and to actually see that students are

learning what I’m teaching in science... my biggest goal is to help them survive

school (SW/intervI/pl0/March 2000).

By surviving school, Sarah meant performing simple things required in school

e.g. attending class on time, bringing all equipment and doing what you are expected to

do. Sarah volunteered in this project because she thought it would help her with her

confidence in teaching science. She reported that she was eager to learn new ways of

teaching and assessing.

Teacher’s views on teaching

Sarah’s views on teaching in general include teacher flexibility, i.e., to be able to

change plans, knowing subject matter content knowledge, knowing students and their

needs and teaching to those needs. She talked about this in the first interview,

Bestpractice to me is to continue to try things until they work Things that

work with one class might not work with another class. So, it is important

to beflexible, to be able to changejust like that. I need to regroup but it is

hard. You need to befamiliar with your information thatyou are

teaching. You need to befamiliar with your students that you are teaching

and know their needs. You have to constantly change until you teach to

their needs (SW/intervI/p4/march2000).

This view ofteaching distinguishes Sarah from most seventh grade teachers

because most teachers teach, test and move on and they do not change their plans to

accommodate students’ needs. Sarah, in this instance seemed as if she would be a good

candidate for embedded assessment because she said that you have to constantly change
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until you teach to their needs. What is interesting about Sarah’s case is that she tried to do

all the drings she talked about in the interview. I was able to see some ofthese points of

view in her classroom. She expanded on this by saying, “I started doing hands on,

working in groups, doing a lot ofthings that they enjoy like cutting out articles or

reading as a group and answering questions, doing group things where they interact with

each other” (SW/intervI/p4/March 2000).

Even though Sarah tried these things, she observed that some ofher classes did

not respond well and she had to change her strategies to suit her students. For example,

she said,

Some ofmy classes did not do well, they could not handle that muchfieedom.

This class that I have, they like to have boundaries and so I had to change to have

more structure, and they did better in that king ofsetting... and it is also important

for me to involve everyone (SW/intervI/p4/March 2000).

My understanding of what Sarah was talking about in this instance is that she tried

different management strategies and the change was based on how her students reacted to

her strategies. Her adjustment was based on how students behave and not how they

respond to the concepts presented. This seemed different with embedded assessment,

which places student work and talk at the center of adjustment of instruction. The

reactions of her students were social and not cognitive. It seems to me, that teachers

readily adjust their classroom management strategies based on student behavior and

embedded assessment is the cognitive side. In using embedded assessment, teachers

adjust instruction based on how their students are making sense of scientific concepts,

i.e., the cognitive side. Sarah did not do adjustment because ofhow her students

responded to concepts. Generally, I would conclude drat Sarah was not focused on

learning but on managing behavior.
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Context

Sarah taught with a team ofthree teachers. They all teach 3 different subjects.

They did big groups things together, for example, checking the register, reminders of

what was due and the schedules. She explained below how the three teachers worked

together.

So, how our team works, we have three teachers, and we havefour

subjects, and we have this large area. We decided we do big group things

to get ourfirst study skill activities, like today we are doing the

senses... We are talking about the senses and how that works. Umm, and

then, we have core time dijferent days ofthe week where a difierent

subject. at a dijferent time and they, theyjust rotate through the classes

where they get all the subjects that they are due to get. Umm, and

sometimes, there isn ’t an extra teacher because we are only teaching two

classes at a time, that extra teacher usually will help with one ofthe, who

ever needs, say Iam doing that game, yesterday. Well, Ms. Smith was the

one that wasfloating, ifshe came out and she helped me with the game.

She isjust as much a teacher as I am. She knows the lesson. She will

jump in and take over, or I willjump in, you know, wejust bounce ofof

each other asfar as talk, we interrupt each other all the time, and then, it

works nicefor us. That ’s how we are used to it (SW/intervl/pS/March

2000).

Because Sarah was already collaborating with three teachers on a daily basis,

this helped support her professional development in working well with colleagues.

Sarah believed that the team concept ofteaching is good because she gets to know one

group of students and their parents very well and she works closely widr her colleagues

every day. She believed that she was not stuck alone in a classroom without adults.

From my observation notes, this was of benefit in science experiments and also in

behavior management. The teachers closely worked togedrer to monitor both behavior

and the learning of their students. On the odrer hand, Sarah also thought that there

were problems in working with other two teachers because she reported that in her
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experience, she had seen problems and difficulties when working closely with others.

This was due to conflict that arose when people did not have the same beliefs or ideas.

Sarah and her colleagues worked with a cohort of about 60 students. A third of

the students were special education students. There were 29 females and 31 males.

One ofthe teachers was a special education teacher. Sarah believed that students learn

best when drey watch and do somedring. Some ofthe activities drat her students were

exposed to this year included,

Open discussions, demonstrations so that they could see experiments where

the kid gets to practice. We did a lot offun activitiesfor the astronomy unit.

They did research about diflerent planets. They compared and contrasted the

planets andfigured out which one would be the best to colonize ifsomething

were to happen on earth (SW/intervI/plI/March 2000).

Even drough she used these strategies, Sarah lacked confidence in teaching science,

because she was uncomfortable widr her science content knowledge. In March, she said,

My lack ofsubject matter in science affects my confidence in teaching science. I

can read and comprehend but to be able to teach it is what I am not comfortable

with. I have not taught science enough to be comfortable with it. This is the very

first time Iam teaching these concepts. Because I understand certain concepts, it

does not mean I know how to teach it (SW/interI/pI2/March 2000).

The above quotation may be interpreted that Sarah believed drat the more you teach

science, you become comfortable and you get better at it. This notion is widely held by

many teachers yet it is unproven. It will be interesting to see how Ms. Williams

responded to embedded assessment given that she was aware ofher instability in content

knowledge and in teaching science.

An example of Sarah’s teaching before embedded assessment project

Sarah: What are the 4 things that a deer needs to survive? (She asked the same question

5 times and her students regurgitated it back).
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Student: Space

Another student: Why do they need space?

Teacher directed the question to the whole class

Several students’ responses: So they deal with their own kind So that they do not live at

people ’s backyards. They need space so they havefood and move around

Teacher’s response: (Role-play): Teachers stands up-front with two students to illustrate

the needfor space.

Teacher: What is wrong with whatyou are seeing, this picture?

Students: Youfought overfood you are unable to produce.

Teacher: Right! There are limitingfactors in thefirstplace.

Teacher: What are limitingfactors in thefirstplace?

Teacher: These limit the survival ofan animal

Student: He can kill others or they can be eaten by the wolf

Teacher: The deer is the prey and the wolfis the predator.

Student: Some deers are dumb because when I was with my mum, they crossed the road

they did not stop even though our car was very close.

Teacher: They are not taught to respond to cars, they arejust movingfiom one place to

another.

Teacher: What can aflect the deer survival?

Student: People.

Student: When I was eight years old my mom hit and killed a baby deer

(Fieldnotes/March 2000).

Analytical commentary about Sarah’s teaching

From this exchange, between Sarah and her students, it is clear drat Sarah’s views

about teaching were consistent with what she did in the classroom. She said she wanted

to involve her students and in the discussion, she asked students to provide answers to her

questions. Her use of the role-play in the lesson described above illustrated clearly the

concepts of survival. The above lesson also showed an effort by Sarah to pose questions

that students would be able to answer and if they were not able to answer, Sarah

rephrased them. Her students were also bringing their experiences into her teaching. The

discussion above was a fairly typical, question-response dialogue with a role-play to aid

in understanding.
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Students

Ms. Williams showed a concern for her students and wanted to involve all in her

lessons. She described her students’ profile as ‘unique’, because it included students

from both high and very low socioeconomic backgrounds. She alluded to this when she

said,

Our school is a unique situation because we have some ofthe higher social

economic status and some ofthe very lowest. It is a very wide range ofstudents

and the same with ability range. We have very high and very lowpopulations. You

have to planfor difi'erent abilities and diflerent backgrounds

(SW/intervI/pl2/March 2000).

Sarah was aware of the challenges this mix of students presented. They came to

her classroom with different backgrounds and learning styles. For example, she

commented, “its hard to get them to do their work just to get them to class on time, to

turn in their homework... it its very difi‘icult. To have them show respect.... Sometimes I

have no option but to ignore certain kinds 0 behavior...nothing seems to motivate them ”

SW/interv1p14/March 2000). This was a common complaint for teachers in this school

district and (this is based on working widr teachers in various projects and professional

development). When I observed Ms Williams’s classroom, I got a glimpse of the kinds of

behavior she had to deal widr on a daily basis. For example, on March 22, Sarah spent the

first twenty minutes dealing with misbehavior. They students were standing up, talking

during class discussion and did not listen to Sarah. She then decided to change the sitting

arrangement. Students were now sitting in rows and not in groups. Sarah believed that

sitting in groups made them to socialize more and they were not having discussions that

focused on science. She believed that sitting in rows helped drem not to socialize but to

focus on learning. One student was sent to the front office but returned the following day
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for class. I was told that nodring was done to him. The misbehavior was worse than she

described it in my first interview. The teacher spent most of her time dealing widr the

behavior problems radrer than teaching science. Most of her students were disruptive to

the teacher (they would talk and make noise and when she asked them to be quiet, they

did not listen to her) and odrer students, they did not follow instructions neither did they

want to do any assigned work. Some challenged her authority as a teacher:

One morning in April, one student was asked to come outside to the hallway

because he was not doing his work and he movedfiom his seat and was

disrupting a girl who complained to Sarah, she asked the young men to go back to

his seat. But he continued and ignored her, Sarah asked him three times but the

boy did not respond She then asked him to move to the hallway; the boy walked

so slowly that he took more than eight minutes. Sarah had to shout and ask the

boy to hurry up, but the boy did not listen Field notes/April 2000.

Given these circumstances drat occurred almost on a daily basis, Sarah did not

give up on them. I was left puzzled on what should be done to help her students. Such

occurrences were hard for me and really disappointing because other students did not

learn science because the teacher had to deal with disruptive behavior. Sarah was having

serious classroom management problems and motivation problems such that any work to

her was difficult. It was a challenge for the teacher and also the other teachers in the

team.

Teacher’s views on Assessment

When I asked Sarah about embedded assessment, she responded that she had never heard

about it or alternative forms of assessment in the classroom. She said,

I could not explain to you what it means...I do not have an understanding. I have

just learned the term but I use a variety ofassessments. When I started teaching I

usedpaper andpencil. And then, I learned that they were always not the best.

Sometimes we do oral assessments. Ifthey write me a letter to tell me what they

have learned I could use that as an assessment... So I have a variety ofdifl'erent

178



types ofassessment. Those people who are afiaid oftaking a test won ’t have a

problem (SW/intervI/p8/March 2000).

Although Sarah had not heard the phrase ‘embedded assessment’, her description fitted

loosely with some parts of embedded assessment, e.g., using oral assessment and writing

a letter to show what students have learned. These fitted with embedded assessment

because as I have discussed in chapter one, assessment can be done drrough oral

discussion or informally and writing a letter showed the teacher what they had learned.

But Sarah did not say anydring about the link between these assessments and her

teaching.

Planning and Reflection

Sarah used the curriculum guide to check for the goals and planned around drose.

Because she worked with a team of three teachers, they came early to school in the

morning around 7a.m. to plan for the day. They also discussed any student concerns.

They had meetings with the entire seventh grade teachers once a week, and planned for

the week.

I look at the curriculum guide, and I see what the goals are. The curriculum

guide, and Ijust go by those andplan around those... we meetfirst thing in the

morning, and we discuss that is going onfor that day. We discuss and student

concern that we may have. Sometimes we have period meetings. Once a month we

meet with all seventh grade teachers so we may know what is going on in their

classrooms (SW/intervI/p7/March 2000).

There was a concept of ‘teaming’ in Sarah’s school and it seemed to be well

structured for teacher collaboration and also it provided teachers with a platform for

having conversations among each other. This is not common in most middle schools.

Even at this school, Lisa was in a team with a different structure that did not seem to

work well. Sarah believed that teaming and collaboration was a good idea but people who
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compose that team complicate it because people are by nature complex. She reported that

the success of any team will depend on the people who make up the team. Sarah, also

reported that their team reflection was done when they meet together but as for her she

was consistently thinking about her science teaching.

So far, I have discussed Sarah’s point ofviews about teaching, assessment,

students and planning & reflection prior to learning about embedded assessment. So what

kind of teacher was she? Sarah was a teacher with a lot of experience in teaching social

studies but not science. She was not confident about science content knowledge and

teaching. She had a different context, which influenced what she did in her classroom

because her team planned togedrer on a daily basis. Most ofher views and her observed

classroom practice suggested drat she did not use assessments to diagnose students’

understanding of scientific concepts and using that information to change her teaching.

Sarah was bold in that she volunteered to teach science for her team and to be involved in

this project. She hoped the project would make her better in science teaching. But Sarah

had a lot of ‘special education’ students in her class. Sarah’s peers in the team supported

her involvement in what they called the science project. She reported drat drey did not

understand embedded assessment and this made it difficult for her even though they were

supportive. She reported that both of her peers were ‘scared’ of science as a subject.

There seem to be a science ‘phobia’ in her team. The next section will look at Sarah’s

journey in the embedded assessment project.

Sarah William’s journey of the embedded assessment project
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Assertion # 1 Sarah passed through phases or episodes that were marked by

challenges such as mental blocks, lack of confidence with her science content

knowledge, and her belief that her kids could not write.

Phase # 1 Sarah’s mental block with the word ‘assessment’

Sarah had a challenge in seeing embedded assessment as ‘assessment’. To her,

assessment meant testing that comes after she had finished teaching a unit. She described

her struggle below,

It ’s a challengefor me to get out ofmy mindset ofassessment...I do not see what I

am doing as assessment. I understand there are a lot ofdigrerent kinds of

assessment, I am not stuck on that, when I think ofassessment, Iam thinking of

tests... To me, assessment makes me think more ofa test and that is my mindset

and that ’sjust where I am and its hardfor me to say, okay, I am going to do

embedded assessment because ofthe way my brain thinks ofthe word assessment

(SW/interv3/p8/April 2000).

It is common for most teachers to equate assessment with ‘tests’. Sarah was no

different from other teachers in that aspect. What Sarah said shows that the thinking

framework about assessment has to change first before Sarah could implement embedded

assessment in her classroom. If her drinking framework does not change, it will be

difficult for her to do embedded assessment in her classroom. (I am wondering whether is

it the thinking that has to change or it is the actions drat change first or it can occur

simultaneously). In Marian Jones’ case it was both her thinking and actions changed at

the same time, Lisa it was actions first and dren drinking. Sarah’s drinking interfered with

her ability to do embedded assessment. One example, is a lesson I observed in April,

Sarah asked the students to read Science Plus (textbook) about succession and biomes.

She then asked students questions, for example,
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Sarah: What kind ofthings do you see in the picture?

Student: I seeflowers, plants, mountains and cactuses and a whole bunch of

things

Class discussion about and invisible things then Sarah asked

Sarah: Jane read ecological succession?

Sarah: Butfirst let mefind out ifanyone brows what the word succession mean.

Student: Then read the answerfi'om the book

Sarah: I want someone to give me in his or her own words what succession means

(SW/FN/April 2000)

After this lesson, I had a casual conversations widr Sarah. I asked her if she had

used embedded in the above discussion. She did not drink she used embedded

assessment. Why? Because she thought that here, she was teaching and she had to assess

them afier teaching because that is when she can know if they have an understanding. At

this time she thought she was helping drem to build an understanding. And yet I thought

that she used embedded assessment because she noticed that they might not know what

succession means. She also asked them to define succession in their own words, which to

me indicated drat she wanted to find out if they really understood and were not just

spitting words. To me, it seems that in the discussion, Sarah was both teaching and

assessing at the same time which informed her next move and that is embedded

assessment.

Phase # 2 Due to her mental struggles about embedded assessment, Sarah felt she

needed help

Sarah found planning for embedded assessment difficult. If she could not plan for

it, this affected her ability to do embedded assessment in the classroom. In interview

number two, Sarah said, “I need more help with planningfor embedded assessment, How
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do I decide what strategies will be bestfor my students? I need more instruction on how

to deepen so my kids can understand”(SW/interv2/p6/March 2000).

Why was Sarah struggling in her conception ofembedded assessment? My hunch

is her decision to do mostly oral assessments limited her ability to examine deeply what

her students wrote, so drat she could plan based on what they wrote. In professional

development session # three, the other teachers tried to encourage Sarah to help her

students do more writing and here is what Lisa Leslie said in that session, “Because of

embedded assessment I realized how hard it was to accurately assess kids without

allowing them to write down their thoughts in their own words ” (PD/LL/3/p2/April 2000)

Sarah responded to this, by saying,

I am comfortable with doing oral assessment because I brow my student cannot

write their thoughts well on paper, they are not writers. I am uncomfortable with

the science content. Ifyou are not excited about somethingyou will not do it well.

Do I like embedded assessment? No! Do I like having to do one more thing? No!

Do I use it? Yes! Will I continue to use it afier the project? Yes! Will I continue to

planfor embedded assessment? Sometimes but not always. It will depend on the

situation and how Iamfeeling and how the kids are getting along with it

(PD/SW/pZ/April 2000).

Sarah was not going to change what she believed worked with her students, even

though she was getting suggestions from odrer teachers about allowing her kids to write.

Why was Sarah clinging to her beliefs? It seems to me drat Sarah had a limited view of

her students’ capabilities. By saying that, her use of embedded assessment will depend on

the situation and how she was feeling, brings a notion drat she lacked a focus on learning

and this is emerging again in the above statement. She may have been uncomfortable

with the science subject matter and she thought drat this would be one more thing to do.

She was not excited about science and embedded assessment. This influenced what she

did in her classroom and how she did it. Sarah requested help in general and yet she
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rejected the help because it did not fit into her belief system about what works for her

students.

On the other hand, one might argue that Sarah did not give her students

opportunities to write because of the many low ability or special education students who

could not write well. She may have thought that she was sparing drem and herself

frustration and failure.

Phase # 3 Sarah tried oral assessments

Since Sarah believed that she could not help her students with writing, she

concentrated on doing more oral assessments. She described how she did oral

assessments as follows: “I like to sit on the desk and do quick checks with people.

Okay, tell me about this? Give me the sense you are making ofthis? I do group

discussions and I ask a lot ofquestions. When we read I stop and ask tones oforal

questions ” (SW/interv5/p4/May 2000). Sarah continued to use embedded assessment for

assessing orally. But she did not write down what her students said. This may be the

reason why she found planning for embedded assessment hard because she could not

remember everything her students said so as to adjust instruction. For example, in the

section below Sarah asked students about graphing.

First, there was a discussion about what they did the previous day. Students made a line

graph using the datafrom the previous day.

Teacher: What is a line graph?

Student: It ’s like what we didyesterday.

Teacher: What happened to your deerpopulation?

Student: It decreased

Teacher: Why?

Student: There are manyfactors, like people kill it. We have some neighbors who do deer

hunting every year and they kill the dears.

Teacher: I want to brow what happened at eachpoint in the graph?

Student: There are some places where there might be nofoodfor the deer and the

population goes down.
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Teacher: What do you think will happen to the population ofdeer over severalyears?

Student: It will go up and down (Fieldnotes/April 2000).

This example of her oral assessments highlights the students’ role to answer the

teacher’s questions. Their answers left some doubt as to whether they really understood

the key ideas. The students did a good job of bringing in their outside experiences but

making connections to what they were learning was the missing piece. The bringing in of

their experiences resembled story telling more than assessment.

Phase # number 4 Sarah believed she overcame her challenges

In interview number five; Sarah reported drat she had overcome her challenges.

“ Well now, there aren ’t a lot ofproblems and challenges because now I think I have

grasped the concept. I have put my test word behind me. It is easier to plan and see

where Iam using it ” (SW/interv5/pl6/May 2000). I asked Sarah about what made a

difference for her; she was not able to explain. But my hunch is that the professional

development meetings were influential if the change was made. I am not confident

enough that she changed much. I drink her weakness in the subject matter knowledge and

a limited view of her students’ capabilities contributed to this. The evidence is drat she

did not change her stance on allowing students writing opportunities. She was not the

same as we started the project. Why? Because now, she was listening carefully to check

for her student’s understanding in their talk. Her students seemed to enjoy some of the

teaching strategies. For example, in May, I wrote the following reflections about Sarah:

Sarah brings in her experiencesfrom teaching elementary grades to her science

teaching. She uses role-plays to explain concepts. When the teacher tried to use

embedded assessment the students were less disruptive. She had to sit down and

monitor learning instead ofmonitoring behavior as students were engaged in doing
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their work This is what normally happens in Sarah ’s class since learning about

embedded assessment:

She posed questions and rephrases them

She used a lot ofrole playing strategies

It was taking very longfor Sarah to teach a concept (Field notes/May 2000).

This shows that there was increased engagement of students and a decline in

disruptive behavior was noted. One factor that might have contributed was the use of

role-plays that engaged students and may have increased their interest in science.

Summary of Sarah William’s journey in the embedded assessment project

Sarah a 7th grade social studies teacher was asked to teach science because she

had a minor in elementary science. She decided to participate in the embedded

assessment project to improve her science teaching. Sarah passed though phases or

episodes in the embedded assessment project that were marked by challenges such as

struggles with the word ‘assessment’, her weak science content knowledge and her

beliefs that her kids could not write. Sarah equated the word ‘assessment’ with tests.

Sarah’s drinking about ‘assessment’ as tests limited her ability to do embedded

assessment. It seemed to me that Sarah’s struggle in this project was linked to her beliefs

about her students, Ieaming and assessment.

Sarah found planning for embedded assessment difficult and this limited her

ability to do embedded assessment in the classroom. Sarah did not require her students to

write because her goals were to make drem survive school. I think her problem widr

embedded assessment was also due to her beliefs about her students. It may be difficult to

plan for embedded assessment if you do not allow your students to write. Even drough

other teachers tried to persuade Sarah to write she stuck to her beliefs and plans. A third
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of Sarah’s class were special education students. Many ofthose students may not write

well. She may have thought she was sparing them and herself frustration and failure. But

this brings to me the idea ofteaching science to all. Ifwe accept Sarah’s stance, this

challenges the science education reforms. What is being scientific literate for special

education? Does the phrase science for all exclude the special education students? In my

understanding, scientific literacy goals are for everyone. But is this a realistic goal given

what we are seeing in Sarah’s class? It was also my assumption that embedded

assessment should help teachers identify their students’ difficulties so drey can help them.

Sarah was aware of her students’ weakness but rather chose not to focus on that. Instead

she chose to use oral assessments. So, for Sarah even drough she struggled with the word

‘assessment’ she used oral assessments.

Assertion # 2

Embedded assessment took the form of oral assessments in Sarah William’s

classroom

Sarah believed that she could not help her students with writing, she therefore

concentrated on doing oral assessments. She used classroom discussions, group work and

individual questions, which she called ‘quick checks’. An example from Sarah’s class is

when she noticed that some of her students did not understand what the deer needs to

survive. She asked this question more than 5 times with no response from students. The

teacher then designed a role-play. It involved the teacher standing up front with two

students to illustrate the need for space, food and reproduction. Sarah and the two

students up-fiont fought over food and space. After the role-play the students could easily

answer her questions: What does a deer need to survive? This role-play shaped the
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conversation that followed. The students then talked about the deer killing animals for

food and survival. The teacher then introduced the concept of predator and prey. The

example given above shows how the classroom climate changed when the teacher

adjusted her instruction in response to students. The interaction between Sarah and her

students was shaped by students’ reactions and their ideas. It seemed to me drat Sarah,

like the Lisa in the study was redefining embedded assessment. She was using it in a way

that fitted her context and her students.

As a researcher and a participant observer in Sarah’s class, I was left puzzled with

Sarah’s stance on writing. We will later visit this issue when we discuss the cross case

analysis. Now I will turn to how embedded assessment influenced Sarah and her

classroom environment.

Assertion # 3 Embedded assessment had a slight impact on Sarah Williams

In the following section, I will discuss the minimal influence of embedded

assessment on Sarah Williams’ teaching, planning and students.

a) Impact on her teaching

Sarah reported that embedded assessment made her realize drat her teaching methods

were not working and what she needed to do better. She said,

Embedded assessment makes us realize what we have to do better and gives us a

means to assess student withoutpaper orpencil... Igave up on writing...Embedded

assessment makes you startfrom where their inabilities are, and moveforward We

are stuck, given certain parameters: ifwe have a child that is below certain

parameters, that means we cannot start where we are supposed to start. Everybody is

running a race and we are way behind the starting line. Because ofembedded

assessment we now brow that our kids are way below the starting line ofthe race and

how are we supposed to win the race (SW/p5/interv4/April 2000).
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Here, Sarah appeared to contradict herself. She realized that her students could not

write well and she believed that embedded assessment made her to realize what she

needed to do better. Yet, what she needed to do was to help her students write, she gave

up on that because she thought that they were too behind. She recognized that they were

going to move to the next grade and still not have those skills. By reporting that her

students were ‘below the starting line of the race and how are we supposed to win the

race’, brings the notion that Sarah might have had low expectations for her students. It

may be that the impact here consisted ofher realization drat her methods of teaching were

not working and her starting to drink what would be possible to do, given the type of

students she had. She said,

We have to come up with a way to teach these kids because what we have is not

working. It ’s veryfi‘ustrating. My methods ofteaching are not what they need to

learn. They need something else that I have not been taught yet. We now have a

dijferent breed ofstudents and we have to teach them differently, andprobably in

a discovery type ofsituation, they will do better. In this technological age, we

need to use technology constantly in the classrooms, interactive technology... we

need tofind a way to get the attention ofthe students. We should make our own

Pokemon cards with all the information they need to know. Kids need something

entertaining like the Magic School bus and Bill Nye the Science Guy. They know

and remember what he says because it is entertaining (SW/interv4/p3/April 2000).

Embedded assessment project, enabled Sarah to rethink deeply about her methods of

teaching (in the above statement she said ‘my methods of teaching are not what drey need

to learn). She was evaluating her pedagogical approaches because she recognized that

change was needed (because earlier on she said embedded assessment helped her to

realize what she needed to do better, she also said she needed to reach the different breed

of students). She proposed one aspect of that change was to seek the attention of students

by looking for ways that entertain and teach at the same time. However, Sarah considered
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that approach not feasible, considering the present school system and the availability of

the technology. I concur with Sarah drat teachers need to find ways to get at student

attention especially in her class where drere were special education students and many

behavior problems.

Sarah believed drat the project had enhanced her drinking about teaching.

I am leaning a lot ofinformation and Iam thanlgid that I was introduced to this. I

was nowfocusing on helping my student understand key concepts in the ecosystem

unit. I wanted them to know how ecosystem work, what is an ecosystem and the

relationships in the ecosystem (SW/interc3/April 2000).

Embedded assessment did not have a strong influence on Sarah Williams. However,

it influenced her to focus on the big ideas in the scientific content. It influenced her

practice in that she was re-teaching so that her students will grasp the key ideas. For

example, she said,

I am re-teaching a lot more and doing embedded assessment a lot morefi'equently, at

least noticing that I am doing it a lot morefiequently. But definitely, re-teaching is

something Iam doing and I enjoy that. Before this project, the way I re taught, IfI

were to explain something, I would explain it again the same exact way. The odds

were the student would not understand because the dijference was in the tone ofmy

voice and the speed ofmy speech. I would change the tone ofmy voice or I spoke

quieter orfaster or louder. That does not help I need to explain in a diflerent way

(SW/interv5/p3/May 2000).

Sarah was able to reflect on what she used to do and contrast it to her current practices.

Her description ofhow she originally re-taught is typical in most classrooms. Embedded

assessment helped Sarah realize that this did not help her students to understand. Radrer,

it was merely a waste of her time and the students’ time.
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b.) Impact on planning

Embedded assessment influenced Sarah to plan for daily lessons instead ofjust

planning for the week. Although she planned daily widr her team, this planning was not

focused on the details of teaching science. She was now more flexible in her planning

than before where she followed exactly what she was supposed to do regardless ofhow

her students responded. She alluded to this, when she said,

Iplannedfor the whole week and I stuck to myplans. But now I also plan on daily

basis but also having an idea ofwhere they are going. I deepen the lesson instead

ofmobbing on to something else. You have to play with it because they are getting

it or they are not getting it (SW/interv6/p13/JUNE 2000).

Her planning was also influenced by her limited content knowledge.

c.) Impact on students

Sarah believed that embedded assessment was having an impact on her students

because when she they did a poster, they were proud of their work and enjoyed learning.

She said, “ I think that making aposter is so much easierfor them than writing apaper.

They enjoy their work seeing it look better. They are proud oftheir artwork They

critiqued each other ’s artwor ”. (SW/interv 3/p3/April 2000)

This statement is consistent widr what has been discussed above so far. Her belief that her

student are not good writers and drerefore she did not ask them to write anything

drroughout this project. Instead drey drew posters and explained to her the ecosystem that

was presented in the poster. She reported that her student were proud of dreir work.

Embedded assessment had a minimal influence on Sarah Williams. Why do I say

minimal? This will be clear when] do the cross case analysis of the three teachers in the

project. Sarah had challenges that related to her beliefs, her content knowledge and her
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context. She worked, and planned lessons widr, other teachers who were not involved in

the project. She had challenged with her science content knowledge, which is critical for

doing embedded assessment well.

Summary of the impact of embedded assessment on Sarah Williams and her

classroom environment

I have asserted that embedded assessment had a slight impact on Sarah Williams

and her classroom. Sarah in interview number four, reported that embedded assessment

made her realize:

o What she needed to do better

0 That her methods ofteaching were not working and given the profile of her students

she was in search for better ways.

She reported drat those ways should reflect what is going on in the society. The

young people are being entertained and school needs to be entertaining as well so as to

get their attention. Sarah believed that embedded assessment had enhanced her thinking

about teaching. She reported that embedded assessment made her to focus on

understanding of concepts. It made her to re-teach concepts that she thought were not

understood.

Why did I assert that embedded assessment had a slight impact or influence?

Because even though Sarah used embedded assessment to find what she needed to do

better, she continued in her old ways of thinking about her students. As I have already

discussed, she thought her students couldn’t write and she did not help them with writing
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skills. Though some ofher oral discussions were quite lively and engaging for students, I

think that the impact or influence would have been much stronger if she had tried to help

her students with writing. On the other hand, I think that Sarah and her students

benefited fi'om participating in this project because the interactions in the classroom

changed. Sarah and her students were interacting about scientific ideas and also students

were bringing in their life stories. This might mean that they were connecting science to

their everyday lives aldrough it was hard to prove that. Students interacted about their

ideas and science. The discourses in Sarah’s classroom were not her telling drem the

correct way or correct words. Instead it was Sarah who was questioning her students so

that they reconstruct their understanding based on the scientific ideas they were learning.

Embedded assessment helped Sarah to reflect about education in general and her medrods

of teaching. Even drough Sarah did not change much in her practice but she had started

thinking deeply about what it means to teach effectively and in general. Sarah was

reflecting on why students were not willing to engage in school. Her answer was that

because school as it is, is not entertaining.

Sarah was beginning to drink about the issues ofmaking schools exciting for

young people. If it were not for involvement in this project, Sarah would not have

thought about these issues. Sarah proposed that because the society is heavily influenced

by technology, it is time to involve more technology in the classroom. She also,

questioned the feasibility of her suggestions.

Assertion # 4

In the process of learning about and using embedded assessment Sarah faced

problems and challenges.
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Sarah is a social studies teacher who was asked to teach science. She participated

in this study because my original teacher dropped because of cancer related sicknesses.

So, I asked her to participate in the study because I could not get anybody to replace the

other teacher (I talk about this in my methods chapter). This context is in itself

problematic for embedded assessment because of lack of science content knowledge.

Sarah was also part of a team that although they said they were supportive of her

involvement in the project, they kept her from focusing on embedded assessment. Sarah

had a drird of her students as special education students and she had already stereotyped

them that they could not write and therefore did not provide opportunities for them to

write. What about the 2/3 of her students who were not special education? Were they not

being shortchanged by the circumstances in her class? When I asked this to Sarah, she

replied that her major goal was to help drem survive school. Sarah had some management

problems in my observation notes I wrote the following reflections after two weeks in her

classroom:

The teacherfaces behaviorproblems even though there is always one teacher

who helps. The teacher spends more time dealing with disruptive behavior. I

checked my watch today it was almost afrequency ofevery other 2 minutes.

Sarah talked to me after class about her lack ofconfidence about science content

browledge. She said that some ofher students were aware ofthis and doubted the

credibility ofthe information given (FN/p16 March 2000).

This context makes the case of Sarah an interesting comparison case and a

difficult case at the same time. It is difficult for a teacher without content knowledge to

do embedded assessment. Sarah was aware that this was a limiting factor for her. Sarah

had difficulties with analyzing the content or ideas that her students were giving her. This

made it difficult for Sarah to do embedded assessment.
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Another problematic area was her beliefs about her students. Sarah had deep

ingrained beliefs that her students could not write and she was not going to help them

with writing. Instead most of her assessments were oral. Sarah complained about time,

students and the school system.

Summary of the Sarah Williams Case

The making sense ofembedded assessment was in stages for Sarah Williams.

Embedded assessment took the informal oral assessments only in her classroom. This

project had a minimal influence on Sarah Williams because ofher weak content

knowledge and her limited view of her students’ capabilities. However, Sarah’s

classroom environment had slightly changed. Sarah focused less on managing behavior

and concentrated on managing learning of scientific ideas. Sarah faced problems with

time and the system of schooling that limited her ability to do embedded assessment.
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CHAPTER 7

CROSS CASE ANALYSIS

In chapter 4, 5 and 6 data from each teacher was presented in the form ofthemes

and assertions emerging from consistent patterns in the data. In this chapter, I focus on

the cross case analysis. I will present a cross case analysis by organizing it around four

research questions:

1. How do middle school science teachers make sense ofthe idea ofembedded

assessment?

2. How do middle school science teachers use embedded assessment in their classrooms?

3. What impact does embedded assessment have on teachers?

4. What are the obstacles/challenges/problems/tensions/struggles teachers face as drey

learn about and use embedded assessment?

1. Comparison of how the three teachers made sense of embedded assessment

In this section I discuss ways in which the teachers made sense of embedded

assessment were similar and different.

What was similar? Assertion # l: The three teachers passed through stages or

phases in their involvement with the embedded assessment project

Data has indicated that the way all three teachers made sense ofembedded assessment

was in stages. Assertion number one in chapter 4, 5 and 6 indicated that all three teachers

passed drrough phases in their involvement with the embedded assessment project. These

stages were marked by adjustments in their drinking or in their practice or both. The way
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each teacher made sense of embedded assessment emerged from their beliefs about

students, teaching, learning and assessment, and the teacher’s analysis ofwhat was

practical given the context of use. By this, I mean the teacher analyzed what will work for

her given her type of students and the school system in which she was working. Marian’s

understanding ofembedded assessment reached complexity and was similar to the

researcher’s original intention. Towards the end of the study, Lisa tried some embedded

assessment and later developed her own way of doing embedded assessment, for difficult

concepts only. Sarah decided to do oral assessments only because she believed that her

students lacked writing skills. In general, the pattern for all the teachers was one ofback

and forth trying out, then reflecting and then modifying teaching.

All the three teachers reported that embedded assessment was difficult and

challenging for them and their students. It required teachers and students to have new

skills. For example, it required teachers to analyze students’ work or words to search for

meaning, misconceptions and adjust dreir instructions. Teachers had not done this before

and drey had not seen anyone doing it. Embedded assessment required students to be

active participants in the classroom. It required them to show dreir drinking and not what

was in the book, which was different from what they were used to. This required a

change in the culture of the classroom and this posed difficulties as the classroom culture

was already established when this project started in the middle ofthe school year. One

teacher complained about the timing of this project and compared it to changing the rules

in the middle ofthe game. Teachers reported that the timing made it even difficult for

drem to do embedded assessment. The students were also resistant to these sudden
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changes making it harder for the teachers.

Teachers either questioned or doubted or rejected the ideas ofembedded

assessment. When Marian tried some embedded assessment, she started questioning a lot

of drings, for example, how to plan for embedded assessment and how to adjust

instruction. She said embedded assessment, in the way it was described in the

professional development sessions was too general. It did not provide her with minute-to-

nrinute practice. Marian doubted if she really understood embedded assessment. On the

other hand, Lisa rejected embedded assessment and did not put into practice some ofthe

ideas, because she thought they were not practical. Sarah on the other hand complained

that the word ‘assessment’ was blocking her conception ofembedded assessment. What

was similar about drese teachers is that they passed drorough zones ofuncertainty and

doubted about this approach of assessment.

What is similar, too, is drat even though embedded was hard and difficult for the

three teachers, drey did not completely reject it and give up. The teachers reported drat it

made a difference in their classrooms. The support that teachers had fi'om the

professional development sessions and my classroom observations and conversations

made a difference in the outcome ofthis project. I had casual conversations with the

teachers before or after the lessons. The teachers reported that having another

knowledgeable adult in the classroom was helpful. In the professional development

meetings, teachers would discuss some oftheir challenges and brainstorm possible

alternatives drat could address the problem. They also exchanged ideas about what they

were doing that drey could call ‘embedded assessment’. For example, in one of the
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meetings, Marian reported drat she was not aware ofwhat she was doing that was

embedded assessment. The teachers decided to do a lesson plan together, focusing on the

use of embedded assessment. They tried it with dreir students. In the next professional

development session, they talked about how the lesson turned out in their classroom. This

helped Marian with her questions and in understanding embedded assessment.

In one of the professional development meetings, Sarah brought the idea that she

could not bring any student work to the meetings because her students were not writers.

She did not give written tasks. The teachers brainstormed ideas about how writing is

essential and important part of learning. Unfortunately, Sarah did not change her stance.

To summarize, the similarities among the three teachers about how drey made

sense of embedded assessment lie in the fact that they all passed though stages that were

marked by problems and anxiety. They all believed drat embedded assessment was hard

and challenging for them and their students. They all thought embedded assessment was

beneficial and they valued the professional development sessions as a support system for

them.

What was different about the way teachers made sense of embedded assessment?

Although teachers passed through phases in the embedded assessment project, the

stages were different from teacher to teacher. For Marian, the stages were: she started the

project understanding its underlying principles. This was followed by doubt and

questions after trying it in the classroom. This made her to doubt if she really understood

embedded assessment. The final stage was when Marian was comfortable in her

understanding of embedded assessment. For Lisa, the stages were: she started by partially
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rejecting the theory of embedded assessment because she questioned the feasibility of

embedded assessment widrin the school system. This was followed by an ‘aha’

experience which marked her turning point in the project. For Sarah, the stages were: she

started by having a difficult time with the word ‘assessment’. This word presented a

mental block for her because to her, assessment was testing drat occurs after she has

taught a unit. The second phase was drat, due to her mental struggles about embedded

assessment, Sarah felt she needed help. This was followed by Sarah trying oral embedded

assessment in her classroom. The last stage was that Sarah believed she had overcome

her challenges.

One of the reasons for the differences in the stages was that the teachers started

this project at different stages oftheir careers. Marian, a beginning teacher, readily

embraced the ideas of the embedded assessment project because drey fit into her beliefs

about teaching, learning and assessment. Marian had attended a teacher preparation

program that pushed ideas about teaching for understanding and using assessment to

guide instruction. Therefore, Marian was headed in the right direction fi'om the start of

the project. Lisa, a veteran teacher, thought that this would not work given the conditions

of her work place. She did not start enthusiastically about the project and it was not until

two months into the project that Lisa tried to use embedded assessment systematically.

My interactions with her caused this to happen; otherwise drings would have continued

the same in her classroom. The odrer difference was in terms ofmy interaction with the

teachers. Marian scheduled my classroom observations such that after her lesson we

would have time to talk and reflect on what happened. Lisa and Sarah’s teaching
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schedules did not allow that to happen because they both had planning hour the first thing

in the morning.

Another difference is what the teachers decided to focus on in the project.

Embedded assessment has many components as discussed in chapter one. It includes

gathering information, analyzing information, giving feedback and adjusting instruction.

It can be done orally or in writing or drawing tasks. Marian used all the different forms of

embedded assessment. This led to an in-depth conception ofembedded assessment and

an increased impact on her thinking and practice. She started using embedded assessment

systematically right from the start of the project, even though she faced challenges and

problems. Lisa started to use embedded assessment systematically two months after the

project had started. Why did Lisa start to use embedded assessment after two months?

She was using it sporadically and using some components but not all. Her rationale was

drat the logistics of doing embedded assessment were next to impossible. Lisa saw the

system in which she was working as an impediment in trying embedded assessment.

Some examples that Lisa mentioned are class size and the curriculmn. She believed drat it

was impossible to address all her students’ misconceptions or difficulties. The other

aspect was the idea of placing less emphasis on grades. Lisa believed drat giving grades

was important for her, the students, the principal, the parents and the district. What made

Lisa change her conceptualization ofembedded assessment?

Lisa felt that she was stuck in a system that inhibited her ability to do embedded

assessment. She reverted to her old ways of doing things. At this time, I intervened by

asking her to use different types of questions. This led to her breakthrough. In analyzing
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students’ work, Lisa realized drat her students had poor writing skills. Lisa started talking

about her realizations after the analysis. In her own words she said,

You started realizing that what you thought they brew and whatyou thought they

learned they might havejust been guessing. They might not have really learned it

that it was reading something and recognizing a word in the answer that made

them choose that. But ifyou use embedded assessment accurately, you need to see

them write something that comesfiom their own browledge, fiom their own

internal ideas and so you use open-ended responses rather than multiple-choice

tests orfill in the blanks. The results are so vastly different such that I did not

know ifthey learned anything the entire schoolyear because that is what I used

most ofthe time. This was very depressingfor me and Istopped because I could

not handle the thought ofwasting my time and kids time all these years they have

sat in my classroom (LL/interv 4/p43/April 2000).

Worksheets are easy to handle and they are faster to grade, compared to open-

ended assessments. But Lisa was starting to recognize that they did not tell her much

about her students’ learning. Through using embedded assessment, Lisa discovered drat

students were lacking basic skills like writing and she decided to focus on drat. This

experience caused Lisa to have a positive attitude about embedded assessment. She was

now willing to do more embedded assessment because it gave her evidence ofher kids’

learning. After my intervention, Lisa thought about ways of dealing widr constraints.

Then she decided to use embedded assessment for difficult concepts only. This was

problematic because it compromised the key aspect ofembedded assessment, i.e, the

continuous and ongoing nature of embedded assessment. This made me realize drat

embedded assessment cannot be described in a mechanistic fashion. Lisa conceptualized

embedded assessment in her specific context of use, in the classroom. This for me raises

issues: is Lisa’s conceptualization in the understanding ofwhat it means or is it in the
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use? It seems to me that both what happened in her mind and how she used it are

important and the sum total ofthe two represents her conceptualization ofembedded

assessment. So, how do I define Lisa’s conceptualization ofembedded assessment? It is

consistent widr the embedded assessment framework but different in the timing ofuse.

She used it when she knew drat students would have difficulties for a particular concept.

This, in a way, is redefining embedded assessment.

Sarah decided to focus on oral assessments, because she believed that her

students could not write. She reported drat her goal was not to help them with writing, but

to equip them with survival skills for school. Even though in the professional

development meetings, other teachers tried to persuade Sarah to give written tasks, she

did not change her stance. A third of Sarah’s class were identified as needing special.

Many of the special education may not write well. She may have drought drat she was

sparing them and herself frustration and failure. Another difference between Sarah and

the other teachers is that Sarah struggled with the word ‘assessment. To her, assessment

meant testing. Sarah’s thinking about ‘assessment’ as tests interfered with her ability to

do embedded assessment and her making sense of it.

I have discussed the similarities and differences ofthe three teachers in terms of

the way drey made sense ofembedded assessment. We have seen drat the differences

were in the teacher’s beliefs about assessment and in what happened when the teachers

used embedded assessment in the classroom. Now, I will turn to address research

question number two, i.e., how does embedded assessment look in practice in middle

school science classrooms?
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Comparison of how embedded assessment looked like in the three classrooms

What was similar?

The similarity among the three teachers was that their classrooms looked different

compared to the time I started observing. The classroom interactions, discourse,

classroom climate, and student engagement with scientific ideas had changed. There was

more interaction between teachers and students and among students. The focus of

interaction was based on students’ ideas about how they were making sense ofthe

material they were learning. There was more interaction about varied understandings of

scientific concepts. But how they structured these interactions differed from teacher to

teacher.

The discourse changed as teachers required students to give details of their

thoughts about scientific phenomena. The discourse changed from one word textbook

answers to more elaborate answers drat exposed students’ reasoning. This was also due to

the type of questions asked by the teachers. Marian referred to as, asking ‘learning or

drinking questions’. This was a shift from focusing on memorizing factual information to

focusing on students’ understanding of science. The discourse was not focused on the

teacher lecturing or telling the correct information or correct words to say. Instead it was

guiding students in reconstructing dreir understandings based on new information and

experiences. All three teachers used group presentations in one or more lessons. This

enabled other students to listen and contribute to each other’s work by analyzing it. This

environment allowed students to collaboratively share their work with peers.
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All the three teachers used embedded assessment to investigate their students’

ideas drrough an open-ended exploration, discussion or brainstorming sessions. They

were also analyzing their students’ work and they were designing instructional strategies.

What was different? Assertion # 2 Embedded assessment took many shapes and

forms in Marian’s classroom compared to other teachers

Marian embraced this project with open hands from the start. In her classroom, I

observed many shapes and forms of embedded assessment. By shape, I mean the

assessment/teaching strategies, and by form I mean was the task oral, written or drawn.

Marian used the following assessment strategies: classroom discussions, group

presentations, role-plays, drawings, concept maps, peer reviews/analysis, journals

writings and poster presentations. Embedded assessment in Marian’s classroom was

characterized by the intentional design of different types of activities so that she could

collect information on students’ understanding. Marian was drus becoming an

investigator ofher students’ reasoning about scientific ideas. Marian used different types

of teaching/assessment strategies because she thought that it helped to address all kinds

of learners in her classroom. It also helped her to discover what kind of strategies her

students preferred and which ones were suitable for each class.

So, how did Marian sequence instruction in a way that was different from other

teachers? What moves did she make that were different from the other teachers? The

difference between Marian and other teachers is drat Marian systematically used
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embedded assessment from the start of the project. She structured all her lessons based on

the information she got from students or based on previous occurrences in her classroom.

Marian did not give up on using embedded assessment because of the challenges that

appeared. Her instruction was sequenced in a way drat she would be able to obtain

information from her students about dreir reasoning. She used that information to analyze

students’ drinking and to design instructional strategies. Marian structured her lesson in a

way that the cyclical nature of embedded assessment became visible. Marian faced

problems. She was not skillful at analyzing the information she got from students. She

faced challenges with some ofthe peer analysis strategy. She reported that she needed to

learn effective ways of doing peer analysis. Even drough Marian witnessed some failure

of some of the teaching and assessment strategies, she thought drat embedded assessment

had transformed her classroom because she was getting more from kids. They were

participating more in class and the quality ofdreir assignments had changed. It was no

longer words taken from a textbook but how the kid/student was making sense of the

information. This gave Marian more informed knowledge about her kids’ thinking and

how to push them further in their understandings.

On the odrer hand, Lisa took a long time after the introduction of embedded

assessment to try the complete cycle of embedded assessment because she had partly

rejected it. She also took some time dealing with helping kids widr their writing skills.

She helped her students to write to express their ideas. She modeled what it is like to state

your ideas. For example, she discussed examples between fact and opinion. She asked the

question; “where does Lansing get its water?” A student responded, “From the wells”.
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Lisa then stated drat: “it comesfiom the wells and it is purified to kill germs and take out

some chemicals ” (FN/p8/April 2000). This was an example of a fact with some

explanation.

For Lisa’s case, embedded assessment started with her giving feedback that was

different from before she learned embedded assessment. I drink she did this because it

was easy for her and it did not slow her down. Her students were asked to respond to the

feedback at home. This did not take much from her instructional time but it took a long

time to do. Although I could not see somedring that is out ofthe ordinary in Lisa’s class,

assessment was taking place. Students worked to critique one another’s work; they had

debates and made presentations. In the process of using embedded assessment, Lisa was

interested in the students’ ideas and how to state them on paper. The difference between

Lisa and the other teachers is that the way embedded assessment looked was influenced

by when she started to use it systematically. It was a long time after the project had

started and therefore, I did not have the opportunity to observe many instances as in

Marian’s case. Embedded assessment in Lisa’s classroom took the form ofhelping her

kids to write to express scientific ideas and dreir thinking. Her students were not familiar

with this; so embedded assessment took the form of Lisa modeling to her students what it

means to write a sentence to show what you are thinking and to express your ideas. Lisa

readily embraced the idea of giving feedback in a different way than her kids were used

to (because her kids were used to being given feedback in the form of grades). But now

her feedback was in the form of questions drat required students to rewrite and answer

specific questions that were grounded in scientific concepts.
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Sarah believed drat she could not help her students with writing; she therefore

concentrated on doing oral assessments. She used classroom discussions, group work and

individual questions that she called ‘quick checks’. This involved Sarah noticing,

recognizing and responding to student drinking during interactions. An example from

Sarah’s class is when she noticed that some of her students did not understand what a

deer needs to survive. She asked this question more thanfive times widr no response from

students. Sarah then designed a role-play. It involved the teacher standing up front with

two students to illustrate the need for space, food and reproduction. Sarah and the two

students up front fought over food and space. After the role-play, the students could

easily answer the question: What does a deer need to survive? This role-play shaped the

conversation that followed. The students then talked about the deer killing animals for

food and survival. The teacher dren introduced the concept ofpredator and prey. The

example given above shows how the classroom climate changed and how the teacher

adjusted her instruction in response to students. The interaction between Sarah and her

students was shaped by students’ reactions and their ideas. It seems to me that Sarah like

Lisa was redefining embedded assessment. She was using it in a way drat fit her context

and what she considered appropriate for the type of students in her classroom.

To summarize, embedded assessment took many forms and shapes in Marian’s

classroom. In Lisa’s classroom, embedded assessment started as little piece-meals of

feedback and moved to helping with writing skills. In Sarah’s classroom, embedded

assessment was oral throughout the project. However, drere were similarities in how
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embedded assessment looked in the three classrooms. Teachers were investigating and

gathering a collection of students’ ideas and reasoning. The teachers were analyzing the

information and using the information to design their next moves. The problem with this

was that it was difficult to see, because sometimes it was happening in the teacher’s

mind. I was able to figure this out by asking the teachers during my interviews.

Sometimes, teachers themselves were not aware drat they were doing embedded

assessment. But once drey became accustomed to it, it was easier to talk about what was

happening in their classrooms. Although there were subtle differences in the way

embedded assessment looked in the three classrooms, the change in all three classrooms

was noticeable.

Comparison of the impact of embedded assessment

Assertion # 3: Embedded assessment influenced the teachers’ perspectives about

curriculum, students, teaching, assessment and planning and reflection even though

this was different from teacher to teacher

In this section I will discuss the similarities and differences on how embedded

assessment influenced the teacher’s perspective about 1) the curriculum 2) the students 3)

teaching 4) assessment and 5) planning and reflection. I will end widr a summary ofthe

comparison.
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Table 7.1 Impact of embedded assessment on Marian, Lisa and Sarah
 

 

 

    

Teacher’s Marian Lisa Sarah

perspective on:

Curriculum Focused on key Curriculum Curriculum

ideas needs to be needs to be

Packaging her covered covered

curriculum with

her students in

mind

Students Students talked A shift from Students can

more about teacher centered not write

science and classroom to Classroom

shared ideas. student centered interactions

Marian believed classroom changed

that talk Students doing Students

revealed their more activities, interacting

thinking, talked more about scientific

understandings, about science ideas

confusions and among each Students were

misconceptions other bringing in

Marian saw a Lisa focused on their life

connection writing to learn experiences in

between E.A. instead of science lessons

and talking writing to be Students

Marian listened evaluated reconstructing

to students, not their

to evaluate right understandings

or wrong, but to based on the

gauge scientific scientific ideas

reasoning drey were

Marian believed learning

drat talking and

listening to

student talk

helps widr value,

self esteem,

participation and

behavior
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Student talk

 

 

 

sparked ideas

about

instructional

moves

Classroom

interactions

changed

Classroom

discourse

changed

Teaching Embedded Lisa tried ‘new’ 0 Sarah used

assessment teaching / EA. to focus

helped Marian assessment on

achieve her goal strategies understanding

to teach for Embedded of concepts

understanding assessment 0 It made her re-

Marian was became a tool teach concepts

questioning for that helped Lisa that were not

understanding to identify that understood

Marian saw a her students a Lively oral

connection lacked certain discussions

between skills (writing) 0 Designed

embedded and to teach for activities that

assessment and understanding engaged

teaching for students

understanding

Assessment Marian focused Lisa focused on 0 Sarah focused

less on grades writing to learn, on interactive

Marian did writing to embedded

planned express thinking assessment

embedded and state only

assessment as scientific ideas 0 Sarah did oral

well as clearly assessments

interactive Lisa gave 0 Students were

embedded constructive not given

assessment daily feedback Opportunities to

Assessment was Lisa re-taught write but to talk

ongoing and concepts that and express

integrated with were not their thinking

teaching completely  understood  
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Planning Planned daily Lisa connected Did team

and in the lessons together planning daily

moment of and based her this did not

teaching planning on involve E.A.

Considered classroom Planned in the

evidence that occurrences moment of

will show Lisa used teaching

students have student work as Gave

learned for each a guide to considerable

day choose considerations

Planning was instructional on the kind of

based on strategies questions she

previous Embedded will ask

happenings in assessment gave

class Lisa a

systematic tool

for planning

based on

evidence from

students’ work

Reflection Reflection done Based her Sarah reflected

daily reflection on generally about

It focused on classroom education and

teaching & occurrences why kids were

learning of not excited

scientific about school

concepts Reflection was

Reflection less precise

became more

precise

 

From the above table we can see that although teachers had similar professional

development sessions, how the project influenced them was different, even though there

were some similarities in certain issues. I will first discuss the curriculum.

 



The three teachers were from the same district and therefore they had the same

curriculum guidelines. Marian searched for key ideas for each district objective. Marian

did not have difficulties with stating key ideas because her teacher preparation program

had prepared her in that aspect. Marian was not only considering the given district

curriculum guideline but she was readapting that curriculum to suit her students’ needs.

By this, I mean that Marian was considering what do my students know and what is it

that they do not know instead ofjust covering the curriculum. For Lisa, covering the

curriculum was important because she believed that she was accountable for that. Sarah

covered the curriculum but did not see this as important. It seems to me that Marian had

the greatest impact with regards to the curriculum and embedded assessment project. Key

ideas are important for the embedded assessment framework because they help the

teacher to assess the understanding ofthose key ideas.

Impact of embedded assessment on teacher’s perspectives about students

If I exclude Sarah’s views about her students’ writing, all the points mentioned by

teachers are related to constructivism (see table 7.1). To me,this brings about the

connection between embedded assessment and constructivism. You cannot teach

didactical when using embedded assessment because students have to talk and show how

they are making sense of the scientific ideas. The impact of embedded assessment on

teacher’s perspective about students is that it enabled the teachers to come up with

teaching strategies that allowed students to learn in a constructivist manner. Because of

this I have developed a three part conceptual model that highlight the interrelatedness of
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embedded assessment, constructivism and the science education goals ofteaching for

understanding and science for all (see chapter 9). In this model I argue that changes in

assessment approaches as we have seen from the three teachers, required changes in

teacher’s conception ofhow students learn. I also see that the teachers in my study

alluded to the point that embedded assessment allowed them to teach for understanding.

Teaching for understanding is a goal for the contemporary reform efforts as well as the

goal of science for all. All the three teachers reported that embedded assessment allowed

them to teachfor understanding and thereby reachingfar much more students because

they were helping them with their difficulties. I see a relationship developing between

embedded assessment, goals of the contemporary reforms of science (teaching for

understanding & science for all) and constructivism. The diagram (in chapter 9) shows

interlocking circles meaning that there is coherence and interrelatedness of the three

constructs. To extend, I see also a relationship between old views about how people learn

and the traditional forms of assessment. Learning was seen as knowledge acquisition and

assessment as tests and the goals of science education was that science was not for all it

was for the privileged few who could compete with Russia for scientific superiority

(Bybee, 1997).

In this new century, these goals have changed to producing a scientific literate

citizenry. So, our methods ofteaching, views about how people learn and the model

produced here seem to make sense to me. While it is not completely based on the data

obtained it evolved as I reflected on the bigger picture about my study. What was similar

for all three teachers is that when teachers began to teach using embedded assessment it
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enhanced their repertoire about teaching for understanding. It also moved the teachers

towards constructivist ways of teaching and learning. For example, Marian and Lisa

began to talk about analyzing kids’ reasoning. To do that, they had to allow them to talk

and write. They had to give them a platform to express their ideas and state their ideas

clearly. They had to give them opportunities to interact and share ideas with peers. They

had class presentations that allowed her students to present their work and be criticized

by peers. All these points are closely connected with constructivism and teaching for

understanding.

Marian’s students came from low and lower middle social class families. Marian

reported that her students had outside school factors that impeded their success at school.

She wanted to teach all her students and not just a few. Marian’s classroom changed afier

embedded assessment. There was less resistance from students. Why? Because Marian

was having a tool to use for them to be active learners and allowing them to talk among

themselves and share ideas. Marian’ s classroom appeared to be more of a constructivist

driven type of learning.

On the other hand, Lisa believed that she could not help all her students because

there were so many bad things that happen in their lives that affects their performance in

school. Because they came from poor families, who maybe had parents working two jobs,

they had no time to be supportive to their kids. Some ofthem, Lisa believed, their home

environments were not conducive to success at school. This belief about students’

socioeconomic status of parents being the best predictor ofthat student’ performance was

interesting to me. Because it seems to me that Lisa had given up on some of her students
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due to the fact that they came from poor or dysfunctional families and they had many

problems. Given this information, why should teachers like Lisa not believe that the net

effect of teachers is more dependent on students’ native talent and opportunity than

anything else? This to me means that these students are disadvantaged from an early age

compared to their counterparts who come from well to do homes. After Lisa had tried

some embedded assessment, Lisa shifted her focus from seeing students with problems

and to concentrating on helping them with school.

Based on my years of experience in working with teachers I have noticed a

tendency on focusing on things that are beyond their control like family background. I

have developed a stance that teachers should focus on what they can do rather than what

they cannot control. This requires a shift in mindset. Lisa’s shift was due to participating

in this project. Lisa was now focusing on helping students learn. She was involving

students more in class discussions. She was helping them with how to state their ideas

clearly and writing their thoughts. It seems to me that when teachers use embedded

assessment systematically it forces them to involve students more and to let them talk and

share ideas. I do not think that teachers can use traditional didactic approaches for

embedded assessment because it requires teachers to find out their students reasoning. I

will revisit this later in this chapter. It also seems to me that there was a shift of roles in

Lisa’s class. The role of students before embedded assessment was: “to be little soldiers,

they have to pay attention and do what I said”LL/interv]p12/March 2000). This model is

based on old theories of learning and traditional views of testing. These theories are

based on that learning occurs by accumulating atomized bits of knowledge and tests are
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recalling what you have learned. Through the use of embedded assessment Lisa was

moving towards the contemporary views of Ieaming. (Constructivism)

Sarah, on the other hand reported that she was concerned about her students and

wanted to involve all in her lessons. Sarah believed that embedded assessment had an

impact on her students because when they drew an ecosystem on a poster, they were .

proud of their work and enjoyed Ieaming.

To conclude, this section about the impact on students, I have asserted that

Marian believed she could help all her students and embedded assessment gave her a tool

that helped to reach far much more students than before. Lisa believed, she could not

teach and reach all her students and after embedded assessment, Lisa changed that belief

and concentrated on helping them learn and improve. The change in Lisa’s perspectives

set a different tone in Lisa’s classroom. The students became engaged more in the

classroom. One factor that appeared to contribute to this was the teacher’s attention to

students’ ideas and her focus in trying to help them become better writers oftheir ideas.

On the other hand, Sarah did not help students with their poor writing skills because I

suspect that she believed that their level was too low for her to bring it up to expectations.

She used oral assessments only. Her students had productive classroom interactions and

discourse that involved students connecting scientific ideas to their life situations and

experiences.

Impact of embedded assessment on Teaching

All the three teachers reported that embedded assessment was connected to
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teaching for understanding. Marian started this project with a desire to teach for

understanding and to help her students to connect what they learn and see coherence

among lessons and situations in their life. Marian reported that embedded assessment was

a tool she used to accomplish her goal ofteaching for understanding.

Embedded assessment increased Lisa’s repertoire of teaching strategies. She reported that

she was trying a few that she had not done before. Although Lisa took a long time to

embrace embedded assessment, she believed that embedded assessment helped her to

focus on the process of learning and teaching. It helped her to look more carefully and

closely at students, their learning and their work. Lisa was also reading students’ work

carefully to find what they were thinking with two purposes in mind: to design

appropriate instructional moves and to give feedback so students could use it to improve

their work. Lisa’s feedback was mainly in the use of questions and asking students to

reflect more on what they were writing. Lisa’s willingness to try out new

teaching/assessment strategies set a new atmosphere in her classroom. Lisa reported that

she was re-teaching key ideas several times whereas before she will cover it once and

move on to the next key idea. This way she was able to help students with difficulties and

therefore increasing the number of students who understand the concepts. Lisa helped her

students with writing and gave challenging work.

On the other hand, Sarah believed that embedded assessment had enhanced her

thinking about teaching. She reported that embedded assessment helped her to focus on

understanding of concepts. It made her re-teach concepts that she thought were not

completely understood. Embedded assessment seems to have had a slight impact on
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Sarah’s teaching. Why? Because even though Sarah used embedded assessment to find

what she needed to do better, she continued in her old ways ofthinking about her

students. As I have already discussed, she thought her students could not write and

therefore she did not help them with their writing skills. Though some of her oral

discussions were quite lively and engaging for students, I think that the impact or

influence on her teaching and the project would have been much stronger if she had tried

to help her students with writing. At the same time, I think that Sarah and her students

benefited fiom participating in this project because the interactions in the classroom

changed.

Sarah and her students were interacting about scientific ideas. Students were

bringing in their life stories. This might mean that they were connecting science to their

everyday lives. Students interacted about their ideas and science. The discourse in

Sarah’s classroom was not her telling them the correct way or correct words. Instead it

was Sarah who was guiding her students in reconstructing their understanding based on

the scientific ideas they were learning. Embedded assessment helped Sarah to reflect

about education in general and her methods ofteaching. Even though Sarah did not

change much in her practice, she had started thinking deeply about what it means to teach

effectively and in general. Sarah was reflecting on why students were not willing to

engage in school. Her answer was that school was not entertaining. Sarah was beginning

to think about the issues ofmaking schools exciting for young people. If it were not for

involvement in this project, Sarah would not have thought about these issues. Sarah

proposed that because the society is heavily influenced by technology, it is time to
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involve more technology in the classroom. She also, questioned the feasibility ofher

suggestions. But I think what Sarah was saying is consistent with my argument that we

need to help teachers change their values, beliefs and skills. I will discuss my argument in

the conclusion chapter.

To summarize, all the teachers acknowledged and described how embedded assessment

helped them to teach for understanding. Marian saw this as enabling her to achieve her

goals. Lisa reported that embedded assessment helped her to increase her repertoire of

assessing and teaching. It helped her to teach writing and to teach kids to express their

thoughts on paper. Sarah reported that embedded assessment helped her to reflect about

her teaching and schooling in general. Embedded assessment had a minimal influence on

Sarah’s teaching but her oral assessments were engaging for students.

Impact of embedded assessment on views and practice of assessment

All the three teachers changed their views about assessment. Marian used assessment

as a way to give grades. Lisa used worksheets and fill in the blank types of assessments to

give grades as well. She thought that worksheets were teacher friendly, efficient and

faster way to grade students. Marian used a combination of multiple-choice and some

elaborated answers type of questions. Sarah reported that she had never heard about the

word ‘embedded assessment’. To her assessment meant testing. But this project

influenced the three teachers to view assessment as an integral and essential part of

teaching. Marian tried her level best to use that concept i.e. teaching & assessing and then

adjusting lessons. But Lisa, because she thought that this idea ofusing assessment was

good because it helped her and her students to understand science or teach for
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understanding. She thought that it presented pragmatic problems for her and therefore,

she decided to use embedded assessment for difficult concepts only. She was going to

base this on her seven years ofwisdom from practice. Sarah used a lot ofgood oral

questions in her classroom. She believed that given the profile of students she had, she

was going to concentrate on oral assessment only. It seems to me that Lisa saw the idea

of giving quality feedback as an important component ofembedded assessment. And that,

it was feasible to give students constructive feedback than for her to re-teach concepts.

Lisa and Sarah seem to have redefined embedded assessment due to their beliefs about

what works in their classroom. The impact on these two is that they have reconstructed

the meaning of embedded assessment to suit what they believed was plausible.

Impact of embedded assessment on teachers’ perspective about planning and

reflection

Marian’s planning had shifted focus fi'om textbooks and other resources to

students. Because of this Marian is not asking what should I do tomorrow? Instead she

was asking: What happened yesterday that enables me to plan what to do next? It seems

to me, embedded assessment helped Marian to have a concrete fiamework to plan

instructional moves. Because Marian is a beginning teacher she was facing management

problems and most of her reflection before embedded assessment was centered on

classroom management issues. But after embedded assessment Marian reported that her

behavior problems were still there, but had gotten better. Her reflection was now

concerned with teaching and learning.

On the other hand, embedded assessment helped Lisa to plan and reflect
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differently. Her planning was not only based on the district guidelines but also on what

was happening in her classroom. Embedded assessment became Lisa’s tool for planning.

Her reflection was based on occurrences and students’ work. Her planning and reflection

was now focusing on how she could improve Ieaming and teaching in her classroom.

Although Sarah planned with her team on a daily basis, the planning was not

based on the substance on what and how to teach and reflecting on what happened

yesterday. Sarah reported that it was mainly focused on the question: what should we do

today? And strategies for managing problems with behavior in the classroom. Embedded

assessment influenced Sarah to plan carefully her daily lessons and to think about the

questions she will ask. It made her flexible in her planning than before here she followed

exactly what she was supposed to do, regardless ofhow her students responded. It seems

to me that embedded assessment was giving teachers a concrete way ofthinking about

planning. I will now turn to address my last question which is: what were the challenges,

problems, tensions and struggles that the three teachers faced as they learned about and

utilized embedded assessment in the classroom?

Tensions, problems, struggles and challenges that teachers faced as they learned

about and used embedded assessment in the classroom.

In this section, I discuss the kinds of problems, tensions and challenges the

teachers faced as they tried embedded assessment in their classrooms. The diagram below

summarizes the key findings about problems and tensions. I have organized this section

under the following constructs that emerged from my data: I) Tensions that relate to the

teacher’s biography and her conceptualization of embedded assessment, 2) Problems that
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relate to the students, 3) Tensions that relate to the school as a system, 4) Tensions that

relate to parents and 5) problems that relate to the society at large. I will discuss each of

these by comparing and contrasting data for the three teachers. I will end up with a

summary for this section. I will start by explaining the model presented in the diagram

below. It represents what I saw happening with the three teachers. I saw the teachers at

the center of nested contexts. The teachers were trying hard to use and learn about

embedded assessment but there were all these problems that surrounded the teacher.

Once again these problems are not new as we have already seen in chapter 2 (review of

related literature). If one new thing is introduced in education, all these other problems

will appear.

I call these enduring tensions in education. (borrowing from Ann Liebermann’s work)

1) Tensions that relate to the teacher’s conceptions of embedded assessment

I have already discussed this in the section about how the teachers made sense of

embedded assessment. But as a summary, 1 want to bring the attention of the reader to the

following problems. Lisa and Sarah redefined embedded assessment because oftheir

beliefs about what works in the contexts. The problem here is that each teacher comes up

with their own conceptualization ofembedded assessment that fits them. And this makes

it diffith to compare and contrast because it becomes what each teacher makes it to be.

This is similar to having many faces. By this I mean, that when these teachers talked

about embedded assessment they meant different things. This is problematic and it has
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implications for the education community at large, which I will discuss later. Marian was

different from the two teachers because her conception was similar to that ofthe project.

This maybe because she might be novice about schooling since she is only beginning.

One might argue that she has not experienced the realties of school life. On the other

hand, it seems to me that the ideas of the project fitted well with her beliefs and the type

of preparation she received at her college.

Embedded assessment is influenced by how the teacher understands it, whether

they buy into the idea and ifthey are excited about it. Lisa was not excited about

embedded assessment because in the beginning she saw it as presenting pragmatic

challenges. Her established beliefs, values and practices interfered with her ability to do

embedded assessment as the project leaders envisioned. The previous experiences

(autobiography) often do not help teachers as they struggle to enact the new ideas. At

times past experiences can act as obstacles. For example Lisa, who is a product of a

system that places emphasis on grading, must reorient her thinking to embedded

assessment and engage students in complex reasoning. Lisa is a product ofthe very

system she was trying to change. This can be challenging for teachers.

On the other hand, Sarah who is a social studies teacher was asked to teach

science. She participated in this study because my original teacher dropped because of

cancer-related sickness. So, I asked her because I could not get anybody to replace the

other science teacher (I talk about this in my methods chapter). This context is in itself

problematic for embedded assessment because of lack of science content knowledge.

Sarah was also part of a team that although they said they were supportive of her
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involvement in the project, they kept her from focusing on embedded assessment. Sarah

had a third of her students as special education students and she had established beliefs

about their potential. She believed that they could not write and drerefore did not provide

opportunities for them to write. What about the 2/3 of her students who are not special

education are they not being short changed by the circumstances in the class? When I

asked this to Sarah, she replied that her major goal was to help them survive school.

Sarah had some management problems in my observation notes I wrote the following

reflections after two weeks in her classroom:

The teacherfaces behaviorproblems even though there is always one teacher

who is available to help. The teacher spends more time dealing with disruptive

behavior. I checked my watch today it was almost afiequency ofevery other 2

minutes. Sarah talked to me afier class about her lack ofconfidence about science

content knowledge. She said that some ofher students were aware ofthis and

doubted the credibility ofthe information given. (FN/p16 March 2000)

This context makes the case of Sarah an interesting comparison case and a

difficult case at the same time. It is difficult for a teacher without content knowledge to

do embedded assessment. Sarah was aware that this was a limiting factor for her. Deep

science content would have enabled Sarah to look into explanations, interpretations,

discussions and deeper analysis involved in the teaching of the subject. Sarah had

difficulties with analyzing the content or ideas that her students were giving her. This

made it difficult for Sarah to do embedded assessment.

Another problematic area was her beliefs about her students. Sarah had deep
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ingrained beliefs that her students could not write and she was not going to help them

with writing. Instead most of her assessments were oral. Sarah did not change her stance

about students throughout the study.

Challenges that relate to students

When I started this project, I strongly believed that students would accept embedded

assessment. But this assumption proved wrong in the three teachers’ classrooms because

some of the students especially the honors’ students resisted being taught science this

way. All the teachers reported that in teaching using embedded assessment students have

to ‘buy’ into being taught this way. Marian believed that if students strongly resisted the

teacher might revert to their old way of doing things basing it on the claim that ‘it does

not work for my kids’. Why did some of the students resist? Firstly, because students

have been apprenticed on 'how to do school’ in the past seven years oftheir schooling

life. Some have been successful even without understanding anything at all. It was hard

for the teachers to break the cycle of seating, listening and being inactive. This way it

does not require hard work from students and thinking is minimal. Secondly, Marian

reported that the timing of this project was problematic because I started in the spring

instead of the fall. The students were already used to her style ofteaching and the culture

of the classroom was already established. Marian reported what I call the ‘right answer

syndrome’ problem. This is when students do not want to understand the phenomena but

just want to be told the right answer. All the teachers felt that there was a need to ‘train’

or model various aspects about embedded assessment.

All the teachers discovered that some oftheir students lacked basic skills. They
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reported that the embedded assessment principles advocate that teachers should help

them with those basic skills. But if they did this they were not going to be able to teach

them science. The dilemma the teachers faced was whether to cover the curriculum or to

help students with basics skills. Marian decided to teach science and help with basic

skills at the same time. Lisa decided to help her students with writing skills, which was

going to help them express their ideas on paper. Although Sarah was aware ofher

students’ problems or difficulties, she decided not to focus on that at all. What I am

learning from the three teachers is that we should not consider students as beneficiaries of

this approach only but as active participants with a powerful influence on the project’s

success. Therefore, the project should have a two-pronged focus ofteachers and their

students. Sarah had some classroom management problems, which fluctuated daily. Even

though there were two adults present in the class, still she faced behavior problems. Lisa

did not have many problems with behavior. She was always almost in control until she

used embedded assessment systematically. She began to give some control to her

students. Marian a begimring teacher started this project with major classroom

management problems. Her classroom looked like a zoo but with an increased use of

embedded assessment those problems began to decrease, although they did not

completely diminish. But it got better with more use ofembedded assessment. Why did it

get better? In her words, Marian said

That you are listening to them helps with value. It helps with their self-esteem as

well as their schoolwork some students really want to share more. I think a lot of

these students don ’t get anything at home, or they do not get a share time, or

their parents may not listen to them very much at all. So, I think it helps them to

know that someboay is listening to them because ofvalue. Valuing what they say

helps with behavior, because they want to participate now instead ofjust sitting
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there. (‘MJ/ inierv5/pl 7/May 2000)

Marian was noticing a decline in disruptive student behavior because Marian an

important person was listening to them. Another problem that Lisa talked about was the

attitude of students towards school. Lisa saw this as her greatest challenge. She reported

that some of her students came to school to socialize instead of learning. She said, they

did not care about science and school in general. I agree with Lisa, on this aspect because

having had sat in teacher’s classrooms the past three years for various projects, I can

attest that this is a much bigger problem that needs a lot of attention.

3) Tensions that relate to school as a system

a) Strong subject matter knowledge

Marian and Lisa reported that they noticed that in areas where they were weak in

subject matter content knowledge, it was difficult to use embedded assessment. Marian

used the analogy of the ‘blind leading the blind’; they will never get to the desired

destination. She said, it was particularly important for her to have strong subject matter so

that she can be able to pick up misconceptions and look at the bigger picture about

students’ understanding of science. She said it would be difficult to lead her students to

desired scientific reasoning if she herself lacks that scientific knowledge. Strong subject

matter includes knowledge of the content (key ideas, concepts, organizing principles) as

well as the substantive and syntactic structure ofthe discipline (Schwab, 1978, Shulman

1987), which may lead a teacher to analyze the explanations, interpretations, discussions

and written tasks in the process of using embedded assessment. Sarah’s science content
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was weak and she was aware of that. This explains the slight impact of embedded

assessment because Sarah had challenges in analyzing what her kids told her about

scientific ideas. How do you analyze something that you are not comfortable you

understand yourself? Her students were even aware ofher lack of science content

knowledge and this might explain why they behaved badly in her classroom. Sarah

reported that some of her students did not trust the information they learned in her class.

Embedded assessment further revealed to her the importance of science content

knowledge.

Time versus amount of content coverage

Marian reported that when teaching using embedded assessment it was taking her

far too long to complete the district objectives. She believed that embedded assessment

slowed down the pace of content coverage. Why was this a problem for Marian? Marian

was a new member ofthe science teachers in the school so it seemed to me that she was

well aware that acceptance by her colleagues was important. One ofthe ways that she

could do this was to cover the curriculum and assure the eighth grade teachers that her

students had completed all the topics they were supposed to cover in seventh grade. But

Marian did not choose that path. I perceive this was also influenced by what her goals

were and her beliefs about teaching and learning which were to teach for understanding.

But she reported that she would be pleased if she managed to cover all her objectives.

The other factor might be that her students were going to take the MEAP (Michigan

Educational Assessment Program) so it will be important to prepare her students for the

MEAP by focusing on coverage. Marian complained about embedded assessment
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because she was not sure when was it time to move on, how many times to re-teach so

that they completely understand. Marian was facing the tension of whether to cover

content or to teach for understanding. The problem that Marian faced was a school

system issue. We can see that even in the system Marian made choices or decisions that

fit her belief system. Therefore, Marian faced the problem of coverage versus

understanding because embedded assessment enabled her to focus on understanding.

Lisa reported that one of the problems she had with the embedded assessment

project was class size. She wondered how was it going to be possible to help students

who came to her with different levels of understanding. How she could handle 125

misconceptions at the same time. If she tried to do this, Lisa believed that she would

cover fewer topics. This brings to surface the problem oftime that Lisa complained

about. She felt that to use embedded assessment she needed more time to re-teach and

make sure her students were grasping the concepts. But she was expected to teach all the

objectives in her district curriculum and felt that by using embedded assessment she will

not be able to finish. Lisa reported that, if that happens she will feel guilty that she did not

do her job. This to me brings issues ofhow teachers see their role is. Is it to cover

curriculum or is it to teach students so they can learn and understand science? When we

started this project Lisa wanted to be both a director and facilitator of her students

learning. But now through using embedded assessment she finds that being a facilitator of

learning takes time and therefore she might not be able to help students with one of her

goals i.e. to get them ready for 8th grade. There is a misconception sometimes in teaching

that content coverage equals learning. I argue that content coverage may not necessarily
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mean Ieaming or understanding scientific concepts. This view is supported in the

pedagogies literature. But the overall problem that Lisa was facing is that schools the

ways they are structured and designed inhibit her ability to do embedded assessment

effectively. What I have learned from the three teachers is that using embedded

assessment is directly intertwined with new goals of science education, and ‘new’

theories of learning; like constructivism.

All the three teachers agreed that embedded assessment was a good and maybe a

better idea that needs to be given attention. But the problem is that they are being

implemented in an old system that was designed with old goals like producing scientists

and seeing learning as acquisition of facts. These ideas were appropriate and fitted well in

the old system. It appears that a system of schooling that fits these ideas is needed

because we cannot put new wine in old wineskins. Sarah’s views were also consistent

with Lisa’s and Marian’s. The major problem Sarah complained about was time and

frustration that schools are not serving students well. She believed that there is a need to

search for better ways that emulate what amuses young people in the society. She gave an

example ofusing technology and getting computer games that entertain kids.

Problems that relate to parents

Another concern for all the three teachers was the issue of accountability to

parents and the administration. All the teachers reported that most parents place a heavy

emphasis on grades. Teachers said that most parents are interested in the grade that their

child is getting in science. They reported that administrators too want teachers to focus on

getting good grades on the state test. They said that their building administrators were not
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supportive of using embedded assessment. Teachers believed that they needed support

from parents, administrators and other teachers in the building to be successful in using

embedded assessment. Teachers stated that most parents were not involved in their kids’

schooling and it is hard to get them to attend school functions. Lisa described that most of

her students came from backgrounds where parents themselves had problems in their

lives. She believed that this affected the child’s performance at school.

Problems that relate to the society at large

Lisa and Sarah believed that students bring in societal problems at school. These

societal problems may hinder the teacher’s ability to use embedded assessment. For

example, Sarah noted that the American society loves being entertained. The society

wants quick and fast things. Her students wanted her to be an entertainer. Sarah believed

that embedded assessment is hard work for both the teacher and the students. Marian and

Lisa reported that some of their students resisted learning using embedded assessment.

These two teachers used both oral and written tasks. But Sarah used oral assessments

only. This may explain why her students did not resist as the other two teachers. The

teachers argued that if embedded assessment is designed to diagnose student’s difficulties

some ofthese are due to societal problems and the home environment. Then, the teacher

has to help with all those problems.

Summary of the cross case analysis

I have discussed that all the three teachers passed through stages in learning and
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using embedded assessment. These stages indicate the way the teachers were making

sense of embedded assessment. But the stages are different from teacher to teacher. The

way each teacher made sense of embedded assessment was influenced by their beliefs

about students, teaching, Ieaming, assessment ad what was practical given the context of

use. I have shown that Marian understanding ofembedded assessment was more complex

than the other two teachers. All the teachers reported that embedded assessment was

difficult for them and their students. It required teacher and students to have ‘new’ skills.

Even though embedded assessment was difficult and challenging all the teachers did not

give up because of the support system from the professional development and the

classroom visitations.

What teachers decided to focus on in this project was different. Marian focused

on all the aspect of embedded assessment. Lisa started by giving constructive feedback

because this fitted well in her schedule. It did not disrupt her daily operations. Later, Lisa

had a turning point in this project that made her to focus on her kids’ writing and writing

in a science classroom. A different kind of writing than what she used before. She was

asking them to write to learn and communicate ideas rather writing one word answers in

a worksheet that do not indicate to her how the kid was making sense of scientific

concepts. Sarah decided to focus on oral assessment and did not change her stance

throughout the project. Because of these different foci points embedded assessment took

many different shapes in the three teachers’ classrooms. Marian used embedded

assessment systematically and made a decision that she will not focus on coverage of

content. Towards the end ofthe study, Lisa came up with an idea of making embedded
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assessment ‘doable.’ She decided that she would use embedded assessment for difficult

concepts only based on her wisdom of practice. Because if she used it as Marian did she

was going to feel guilty for not covering the district objectives.

All the three teachers reported that embedded assessment was a good idea.

Teachers reported that embedded assessment had influenced them, their students and the

classroom environment in a positive manner. Teachers were clear and vocal about the

kinds oftensions and problems they faced in this project. In the next chapter, I will

discuss findings in relation to other studies.
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CHAPTER 8

DISCUSSION OF MAJOR FINDINGS

In this chapter I discuss major findings of this study in relation to other research.

Analysis of the data from this study has revealed seven categories of research that are

related to the study. What is unique about this study is that it is studying teachers at the

intersection of all these dimensions of the research literature. The literature dimensions

are: 1) assessment, 2) educational change and innovation, reforms in education-science

education, 3) teacher Ieaming and teacher change, _4) professional development, 6)

constructivism, and 7) teaching for understanding. In chapter nine, 1 will present the

framework that evolved from data analysis and these fields of study.

I do not present the literature and working definitions as absolutes. I anticipate

that some readers will disagree with what I have included, left out, or construed as

meanings of these literatures. Readers will have their own definitions of these concepts,

however similar or dissimilar they are. I know that each ofthese literature dimensions

have a body of literature many volumes thick. The literature in one dimension often

overlaps and interrelates with others. Several share similar and parallel arguments. In

studying Marian, Lisa and Sarah I have come to see the combination and

interconnectedness ofthese theoretical roots as illustrative of learning and teaching using

embedded assessment. I have organized the discussion of findings under the following
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categories: 1) making sense of embedded assessment, 2) displaying how embedded

assessment looked in the classroom, 3) impact of embedded assessment and 4) problems,

tensions and challenges associated with learning and using embedded assessment.

1) Making sense of embedded assessment

In the previous chapter, I asserted that the three teachers passed through stages or

phases in making sense of embedded assessment. However, these stages were different

from teacher to teacher. In this section, I discuss how this assertion relates to earlier

work. I have organized the discussion under the following categories that emerged from

data analysis: a) stages, beliefs and contexts, b) compromised meanings ofembedded

assessment, 0) embedded assessment was perceived as difficult and challenging and d)

the support that helped teachers to continue in the project.

a) Stages, beliefs and contexts

Teachers passed through stages in learning and using embedded assessment. The

stages were different from teacher to teacher. These stages were marked by adjustments

in thinking, beliefs and or practice. The way each teacher made sense ofembedded

assessment was a result of their beliefs about students, teaching, learning, assessment and

their analysis of what was practical given their classrooms and the school system. The

teacher’ 5 conceptualization of embedded assessment seemed to be influenced by what

happened in the teacher’s mind and what happened when used with students. For

example, Sarah’s mental block in conceptualizing ‘embedded assessment’ was using the

word ‘assessment’, which to her meant testing. Therefore, the making sense of embedded
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assessment was in stages and it was influenced by teachers’ beliefs and the context of

use.

These findings relate to Loucks-Horsley et a1 (1998) who pointed out that change

does not happen in one step, but is progressive. They stated that individuals go through

stages in how they feel about change and how knowledgeable and sophisticated they are

in using it. I want to point out that in my study, progress was questionable for one

teacher. Progressive gives the impression that there is improvement. But in my study,

Sarah did not show that progressive nature in some aspects. For example, she stuck to her

beliefs about her students from start of the project to the end. She improved in some

aspects but not all.

Fullan (1991) also argued that change is a process and not an event. It happens in

stages. The stages for the three teachers in the study were associated with either two or

more of the following: doubting, questioning, rejecting and complaining. Fullan (1991)

found that in learning new ideas, teachers might experience anxiety and struggle. This

process involves passing though zones of uncertainty and being lost. Marian reported that

she was not aware ofwhat she was doing that could be called embedded assessment. Bell

& Cowie (1997) in their three year study of formative assessment found out that teachers

were not always aware of exactly what they were doing that could be called ‘formative

assessment’.

Bruce & Peyton (1999) argued that teachers are never passive recipients ofnew

ideas or approaches, rather they are active agents in determining what the innovation

means. They stated that the way a teacher makes sense ofand shapes a new idea is a

complex process influenced by that teacher’s theories ofteaching and learning, the
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teacher’s individual personality, and preferences he or she has in place (Cohen, 1988;

Cuban, 1986; Elbaz, 1982; Fullan 1991). This is related to the three teachers in my study.

But my study further supports Lieberman’s (1999) work, in which she argued that the

strong connection between students’ learning and teachers’ workplace conditions must

not be ignored. For one teacher in my study, her conceptualization of embedded

assessment was influenced by what happened in the context of use. To use assessment

this way (embedded with teaching) there is a need to pay particular attention to teachers’

workplace, i.e., the context of use. For example, Sarah was working with a team of

teachers who were not familiar with embedded assessment and in some ways could not

support her in this project.

b) Compromised meanings of embedded assessment

Lisa and Sarah redefined the meaning ofembedded assessment. They approached

embedded assessment in a variety ofways. They decided to focus on different aspects of

embedded assessment. There was an uncharted territory open to exploration and

invention. Lisa and Sarah understood what the envisioned meaning ofembedded

assessment was, but they constructed a meaning ofembedded assessment based on what

they believed worked for them and their students. Marian used embedded assessment as

envisioned by the project. At the end ofthe project, Lisa decided to use embedded

assessment for difficult concepts only. I argue that this is actually redefining what

embedded assessment means because it is no longer continuous and ongoing, and it is no

longer based on information gathered from students in that class. In this way, Lisa was

planning to use embedded assessment sporadically. But I found out that even if it was

used sporadically there were some effects on students and teachers.
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Loucks-Horsley et a1 (1998) argued that most systems resist change because the

change does not fit within the school system. One might argue that the veteran teachers in

my study had known the system well, unlike Marian, so they were knowledgeable about

what works within the system. Lisa thought that the logistics of doing embedded

assessment were next to impossible. Lisa saw the system in which she was working as an

impediment to trying embedded assessment. These findings are consistent with what

Tyack & Cuban (1995) described as ‘the grammar of schooling’. They argued that as

long as the grammar of schooling persisted, fundamental change would not be attainable.

The grammar of schooling is the way schools divide time and space, classify students and

allocate them to classrooms, splinter knowledge into subjects, and award grades as

evidence of learning. Lisa’s struggle with a conceptualization ofembedded assessment

was associated with specific issues like the idea ofnot placing emphasis on grades. These

were important to Lisa and the system.

Lieberman & Miller (1999) pointed out that teachers needed to think in new ways

in order to embrace new ideas. They argued that teachers have to be willing to think ‘out

of the box’. This relates to Lisa in that she had to think ‘out ofthe system’ for her to

accept embedded assessment. But this makes me wonder if that is possible, because she

was already in the system. Bruce & Peyton (1999) argued that for any new instructional

practices, little thought is given to the influence ofthe social setting (the classroom, the

school, the district in which the innovation is to operate) despite compelling evidence that

new practices are rarely adopted to the degree or in the manner that the originators of

these practices envisioned. The innovations challenge established beliefs, values and

practices. In response to these challenges, teachers create new practices that reflect
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complex and situation specific compromises between the old way ofdoing things and the

new. This is consistent with what happened to Sarah and Lisa.

Patterson (1993) has also argued that the behavior of individuals in a system is

dictated by underlying structures, this might explain why Lisa and Sarah redefined

embedded assessment. It is the systematic challenges that caused Lisa to alter the original

conception of embedded assessment. Building on earlier work, (Fullan, 1991; Sarason,

1996; Liebermann & Miller 1999) this study enlarges our understanding of classroom

change. It is not only about changing teacher beliefs and attitudes or about paying

attention to the structural influences, but it also depends on the teachers’ analysis of what

works in her particular classroom. This may mean that there is no one best way of doing

embedded assessment. This makes the conceptualization ofany new approach

complicated, because each teacher will work differently from the next even though there

were patterns across the three teachers.

Each teacher will come up with his or her own meaning and it might be

challenging to have common language that means or refers to the same meanings ofthe

concept. The findings of this study suggested that embedded assessment is what each

teacher makes of it. Ball (1995) has argued that teaching is context specific and that even

skilled teachers must adapt their practice in particular situations.

c) Embedded assessment was difficult and challenging for the teachers and their

students

All the three teachers reported that embedded assessment was difficult and

challenging for them and their students. It was challenging for teachers because they

needed to learn new skills and teaching strategies, and had to revise what they had
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believed about assessment, i.e., they had to confront established beliefs about assessment.

Teachers reported that they had not seen other teachers model embedded assessment. It

was difficult for students because students have been learning how to ‘do school’ for the

past seven years. Attempting to change that causes resistance. Also, teachers reported that

starting this project in the middle of the school year was problematic because there was a

classroom culture that was already established. This suggests that timing is important for

professional development.

Fullan (1991) pointed out that change is difficult and riddled with dilemmas,

ambivalences and paradoxes. He stated that change combines steps that do not go

together: to have a vision yet be open minded; to take initiative and to empower others; to

provide support and pressure; to start small and think big; to expect results and be patient;

to have a plan and be flexible; and to experience uncertainty and satisfaction. In my study

learning about and conceptualizing embedded assessment were difficult because ofthe

tensions and problems and challenges that the teachers faced.

d) The support system helped teachers conceptualize and continue in the embedded

assessment project

Even though embedded assessment was difficult and challenging for the teachers,

they did not give up, because of the support system provided by the professional

development sessions and my classroom observations. This can be seen in the differences

between Marian and the other two teachers. I had an opportunity to have casual

conversations with Marian soon after the class she taught but the other teachers it often

was the next day or two before I was able to talk and reflect about what occurred in their

classrooms. Marian seemed to have had a complex conceptualization of embedded
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assessment that was close to our original vision. In the professional development

meetings, teachers discussed their conceptualization ofembedded assessment. They also

talked about teaching/assessment strategies they used in their classroom, challenges they

were facing, and possible alternatives that could address the problems. For example,

teachers decided to design a lesson plan and focused specifically on what they would do

in terms of embedded assessment. This especially helped Marian, who was struggling

with not being sure what embedded assessment was.

These findings are consistent with earlier research on professional development.

Darling Hammond & McLaughlin (1995), Little (1998), Abdul Haqq (1995) have

identified features that characterize effective professional development. These include: it

should be ongoing, embedded in teacher work, collaborative, and provide opportunities

for teachers to interact with peers, and provide adequate time and follow up support. One

of the features that helped teachers to continue in my study was this follow up in the

classroom. Because of this, the kinds of conversations that we had were deeply based on

classroom data observation. Sometimes, in the professional development meetings, I

would ask one teacher to share some things that worked and others that did not work. I

perceive this was helpful for teacher growth and conceptualization ofembedded

assessment. What I learned from these professional development sessions is that follow

up is not just needed, but it is essential and shapes the professional development in ways

that would have been impossible without it. I have said earlier on that Lisa was very good

in talking and articulating educational language, but when I visited her classroom, I found

a different story. Therefore, if we are really serious about helping teachers change their

practice and help in the conceptualization ofnew ideas, we need not only ongoing
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workshops but also ongoing visits to the teacher’s classroom. This also enabled me to see

some aspects about embedded assessment that I had not thought about. For example,

students need not only be thought as beneficiaries, but also as participants in the learning

and using of a new idea. Lisa might not have had a breakthrough in this project, because

she knew how to talk convincingly about contemporary education ideas, but the problem

she had was the enactment ofthose ideas in the classroom. If I had not visited her

classroom, I would have thought that she was sailing through the project. But through

being in the classroom and working collaboratively with her, I was able to suggest small

changes that provided evidence about her students’ understandings. This evidence helped

her to reach a transitional stage in the embedded assessment project.

To summarize, the three teachers made sense ofembedded assessment in a

complex set of stages. The making sense ofembedded assessment was influenced by the

teachers’ belief system and the teachers’ analysis of what worked in their classrooms.

Two ofthe three teachers redefined the meaning ofembedded assessment and how they

redefined it appears to add to the literature. Many researchers have reported that teachers

will adjust the meaning ofnew educational ideas, but few have addressed what the

redefined meaning of embedded assessment is. All the teachers reported that embedded

assessment was difficult and challenging. This is not new. The teachers in my study

valued the support provided by the ongoing professional developments and the frequent

visits in the classroom. What is particularly interesting is that Lisa would not have

changed her use and conceptualization ofembedded assessment if she had not gotten the

support.
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2) Displaying how embedded assessment looked like in the classroom

In chapters four, five and six I included vignettes of the three teachers’ classroom

with a focus on the process of learning to use embedded assessment. Any picture of

embedded assessment in practice is incomplete for at least two reasons. First, working

with the framework of embedded assessment (introduced in chapter one) is like

participating in a reflective dialogue about principles of practice. It is a process of

planning, enacting and reflection in relation to the abstract concepts in the framework and

reinterpreting one’s understanding of it in light of this experience (Wiske 1998). Any

attempt to capture a picture of embedded assessment in practice illustrates only a part of

the ongoing process. Teachers are always trying to accomplish multiple purposes

simultaneously (Ball, 1996). Because of these challenges, the vignettes about the three

teachers’ classrooms provide inevitably limited representations of findings about

embedded assessment in practice. Yet these vignettes were an attempt to honor the

unique, multifaceted, situated reality of teachers’ practices while highlighting the

elements of embedded assessment.

Wiske (1998) argued that teaching is a dynamic act of interpretation shaped by

the unique requirements of the subject area, designated curriculum, school culture and

particular students. So, what was common about sequencing instruction when using

embedded assessment? What moves did the teachers make? The teachers started by

giving students a task that helped to investigate students’ ideas though an initial open-

ended exploration, discussion or brainstorming session. The teacher would then analyze

that information so she could design instructional strategies. Teachers then structured
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tasks that were based on the kind of information they obtained from students. Students

learned from one another’s examples and comments when they worked together. This

cycle then repeats itself with the next day’s activity based on yesterday’s lesson. This was

not easy for teachers because, as Ball (1995) noted, no matter what kind of research we

do in the future exploring students’ knowledge and preconceptions, exarrrining what they

know is difficult and teachers will continue to confront such uncertainty on daily basis.

Can a teacher become skillful at probing and making sense of students’ ideas? Yes. But

what teachers know about their students can never be certain or complete. The teachers in

my study reported some of these concerns as well. The practice of teaching is uncertain

as well (Lortie, 1975).

Embedded assessment took many forms and shapes in Marian’s classroom. In

Lisa’s classroom, embedded assessment started as piece meals of feedback and helping

with writing skills. In Sarah’s classroom embedded assessment was oral throughout the

project. However, there were some similarities in how embedded assessment looked in

the three classrooms. The problem with this was that it was difficult to see, because some

parts of it were happening in the teacher’s mind. I was able to figure this out during

interviews with the teachers. Sometimes, teachers themselves were not aware that they

were doing embedded assessment. But once they became accustomed to it, it was easier

to talk about what was happening in their classrooms. Although there were subtle

differences in the way embedded assessment looked in the three classrooms, the change

in all three classrooms was noticeable.

Wiggins (1998) described classrooms where assessment was formative. He noted

that the conversations in the classrooms were different from those heard in schools that

used traditional assessment. He found out that students no longer ask teachers, ‘is this
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what you want?” Or, ‘is this going to be on the test?’ Instead, Ieaming goals are clearly

spelled out so that students understand what they are expected to learn. The three

teachers’ classrooms in my study had not reached this level portrayed by Wiggins. But

Marian and Lisa wrote their daily agendas on the board. Wiggins further stated that we

see nothing out of the ordinary, in classrooms where assessment is taking place. This is

not just the familiar sight of students busy at work, alone or in small groups. He argued

that classroom sights where formative assessment is used are visually indistinguishable

from what takes place during good instruction. But in this study, it was not as smooth

sailing as Wiggins (1998) described. For example, Marian faced resistance from students,

who thought that engaging in thinking activities was harder than listening to the teacher.

When teachers used embedded assessment, whether as envisioned by the

originators, or their own interpretations ofwhat it meant, their classrooms looked like

social constructivists classrooms. What are the social constructivist perspectives on

learning?

Social constructivists perspectives on learning

Applied to the classroom, social constructivism is a theory ofknowledge and

learning whereby students and teachers construct meaning and knowledge together (see

Brooks & Brooks 1993). Teachers who work from a social constructivist perspective

understand that students come to school with prior experiences and understandings that

play a critical role in developing new understandings and, if voiced, are crucial to the

development ofnew understandings in themselves and others. Such teachers structure

ways for students to interact with one another. Beach defined social constructivism as:
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A theory ofknowledge thatposits thatpeopleformulate knowledge by actively

constructing that knowledge within specific social contexts or discourse

communities, this theory challenges the idea that knowledge exists as an

autonomous, objective entity. Constructivists posit that by activelyformulating

their own knowledge through talk and writing, students truly understand that

knowledge. Byformulating their own interpretations ofa text, students are more

likely to understand the meaning ofthat interpretation than ifthey restate their

teacher ’3 or a critic ’s interpretation. (1993, p.163)

We have seen that Marian, Lisa and Sarah were having students talk and they were

listening carefully. This is not common in most traditional classrooms, where the teacher

dominates the talk and the students listen and are passive. Clark, writing about shaping

education classes from a constructivist perspective, emphasized the ‘mutual influence’

students have upon one another in such environments:

Individual learners will inevitably interpret what they read, write, see, hear and

feel using their pre-existingpersonal sense makingfiameworks. At the same time,

learners will mutually influence the sense each makes oftheir common

experiences. Discussions, presentations ofwork in progress, conversations,

reading and responding to one another ’s writing, are opportunitiesfor socially

shaping, modifying and broadening the perspectives ofindividual learners (I997,

pp 8-9)

Clark makes an important point: Individuals will make their own personal sense

of what they encounter. Teachers like Marian and Lisa, who designed their classroom

activities to include interaction and collaboration, create opportunities for individual

learners to mutually shape one another’s personal understandings, to stretch and broaden

these personal understandings. Learning was enhanced in Marian, Lisa and Sarah’s

classrooms. Marian believed that because she allowed students to talk and she listened to

them for gauging reasoning, she was able to help where student understanding was

incomplete. It also helped with value, self-esteem, increased participation and better

behavior.
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What I see as the difference between embedded assessment and social

constructivism

For me, social constructivism is a theory about how people learn. It explains that

people learn by constructing meaning within social contexts. Embedded assessment is a

tool that enables teachers to teach in a social constructivist manner. For example, in my

study, teachers encouraged exchange of ideas among students in classroom discussions.

They structured their questions so that the students would answer in a way that exposed

their meaning making. Marian described the questions well by referring to them as

‘thinking or learning’ questions. Embedded assessment helps teachers to see the evidence

of their kids’ learning and it is a tool that helps teachers to focus on student thinking. The

reader should be clear that this claim about the relationship between embedded

assessment and social constructivism is based on inferences only and not on actual data,

it is therefore speculative. More research needs to be done to fully understand it.

Summary of the discussion of embedded assessment in classrooms

In this discussion, I have argued that description ofembedded assessment in

practice is an incomplete presentation, because of the complexities of teaching. Some

authors have argued that classes that use embedded assessment are similar to classes that

have good instruction. I have also speculated or inferred that embedded assessment is a

tool that helps teachers to structure their lessons so that their students learn in a social

constructivist manner.

3) Impact or influence of embedded assessment
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The impact of embedded assessment will be discussed along the lines of the following

strands: a) curriculum, b) students, c) teaching (1) assessment and e) planning & reflection

a)Curriculum

Ofthe three teachers, Marian's views about the curriculum were influenced by

embedded assessment. Like all other teachers, Marian used her curriculum materials to

plan for her lessons. But after embedded assessment, not only was Marian using her

curriculum materials to plan for her lessons, but also she was considering how to adapt

her curriculum to fit her students’ needs. What does it mean to adapt curriculum to fit the

needs of students? She was not asking what should I cover next, but what did my students

do yesterday and how can I help them with concepts that they did not understand? Marian

was focusing on the key ideas; for example, for the ecosystems unit, Marian’s key ideas

were; the interactions among populations fall into common patterns, ecosystems tend to

change over time, and people use and benefit from many plant and animal materials and

therefore affect the environment. This is different from having discrete pieces of facts and

covering what is on the curriculum. It was Bruner (1977) who restated the importance of

a spiral curriculum and starting your teaching from where the child is. So, the impact of

embedded assessment on Marian is in how she was packaging her curriculum. It took a

longer time for Lisa to package her curriculum in ways similar to Marian because she

believed in covering the district curriculum. Towards the end ofthe study, Lisa was

concerned about helping students with their weaknesses which is different form just

covering the curriculum. Sarah was limited by her subject matter knowledge in

restructuring the curriculum.
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b) Students

The three teachers’ students came from low and lower middle social class

families. Marian, Lisa and Sarah reported that their students had outside school factors

that impeded their success at school. Cusick (1992) argued that society with all its class

and cultural differences shows up in school where it faces the teacher everyday. Cusick

said that “onto this microcosm of society the teacher has to impose the society’s narrow

definition of appropriate behavior.”(p.33) Cusick wrote that the overlapping of school

and society takes place in the classroom as students and teachers meet and work out an

accommodation between what the school calls appropriate and what the diverse classes

and cultures call appropriate.

Marian is a product of a preparation program that promotes ideas of scientific

literacy for all. She wanted to teach all her students and not just a few. She also wanted

to teach for understanding. This is consistent with the reform documents, Science for all

Americans (AAAS, 1989) and National Science Education Standards. (NRC, 1996).

The impact ofembedded assessment on views about students was that Marian thought

she had found a tool that helped her to reach most of her students. But to her surprise,

some ofher students, especially the ones that have been successful in school resisted

teaching using embedded assessment. Why? They were not familiar with it and it was

harder than what they knew how to do already.

On the other hand, Lisa started this project by stating that it was impossible to

help all her students, especially because they came from unsupportive home

backgrounds. She believed that she could not help all her students because there are so
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many bad things that happen in their life that affects their performance in school. Yet the

reforms in science education are promoting the slogan ‘science for all’ to highlight that

teachers should help all students become scientifically literate. (AAAS. 1989; AAAS,

1993: & NRC 1996). This belief that students’ socioeconomic status is the best predictor

of students’ performance needs attention. It appears that Lisa had given up on some of

her students, due to the fact that they come fi'om poor or dysfunctional families and they

have many problems. Given this information, why should teachers like Lisa not believe

that the net effect of teachers is more dependent on students’ native talent and

opportunity than anything else? This to me means that, these students are disadvantaged

at school and at home from an early age compared to their counterparts who come from

well to do parents.

Anyon (1981) found that there was a relationship between social class and school

knowledge. She argued that the class structure is fluid and therefore students from

different social class backgrounds are still likely to be exposed to qualitatively different

types of educational knowledge. She found that teachers who work with kids fiom

working class schools rarely used thinking pages in the textbook but concentrated on the

basics, whereas students from executive elite schools concentrated on reasoning and

problem solving skills. She believed that what counts as knowledge in the schools differs

along dimensions of structure and content. It seems to me that, in Lisa’s case, what

counted as knowledge and how it was taught were influenced by her beliefs about her

students. This raises issues about how scientific literacy will be achieved if teachers

continue to believe that they cannot help all students. The prevailing stance in the reforms

is that all students can learn and achieve scientific literacy. Furthermore, Sarason (1971,
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1996) argued that educational change depends on what teachers do and think. Lisa’s

thoughts about her role as a ‘director’ presented a challenging stance at the beginning of

the study.

After Lisa had tried some embedded assessment, she shifted her focus fiom

seeing students with problems, to concentrating on helping them with school. Based on

my years of experience in working with teachers, I have noticed a tendency for teachers

to focus on things that are beyond their control, like family background. I have developed

a stance that teachers should focus on what they can do rather than what they cannot

control. This requires a shift in mindset. Lisa’s shift was due to participating in this

project. Lisa was now focusing on helping students learn. She was involving students

more in class discussions. She was helping them with how to state their ideas clearly and

writing their thoughts. It seems to me that when teachers use embedded assessment

systematically it forces them to involve students more and to let them talk and share

ideas. However, Sarah’s stance about her students did not change throughout the study.

The reasons why it did not change were based on the context ofher work and her beliefs

about the capabilities ofher students. So, what? The change in perspectives about

students will depend on the teacher as well.

c) Teaching

All three teachers reported that embedded assessment helped them to focus on the

process of Ieaming and teaching. Similarly, Bell (2000) found out that formative

assessment approaches help teachers look more carefully and closely at students, their

learning and work. Bell’s model further expands on the process of teaching using
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formative assessment. She reported that teachers in her study undertook two types of

formative assessment. These are planned formative assessment and interactive formative

assessment. The teachers’ eliciting, interpreting and acting on assessment information

characterize planned formative assessment. She pointed out that the three aspects of

eliciting; interpreting, and acting are interrelated and mutually determining. The main

purpose for which teachers said they used planned formative assessment was to obtain

information from the whole class about progress in learning science. The assessment was

planned in that the teacher had planned to undertake a specific activity (for example,

brainstorming) to obtain assessment information on which some action would be taken.

The teachers considered that the information collected, as part ofthe planned formative

assessment was ‘general’, blunt and concerned their ‘big’ purposes. It gave them

information that was valuable in informing their interactions with the class as a whole.

This type of formative assessment was planned by the teacher mainly to obtain feedback

to inform his or her teaching. In my study, Marian did not use the technical terms that

Bell’s teachers did, but she did what I would call planned embedded assessment by

eliciting, and interpreting and acting on the information she got fiom her students.

The second type of formative assessment fi'om Bell’s study was the interactive

formative assessment. Interactive assessment was that which took place during student-

teacher interactions. It involved the teacher noticing, recognizing and responding to

student thinking during these interactions. Interactive formative assessment differs from

the first form (planned formative assessment) in that a specific assessment activity was

not planned. The interactive assessment arose out of a learning activity. All the teachers

in my study exhibited this type of assessment. Marian called this ‘planning embedded
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assessment on the floor,’ meaning deciding what to do next during the moment of

teaching. Marian thought that this was significant for her in that it helped her obtain

teaching ideas based on students’ ideas. Marian described this process as consisting of

three parts that are connected, cyclical & ongoing. The parts are: l) planning for

embedded assessment, 2) doing embedded assessment in the classroom with a live

audience (kids), and 3) adjusting lessons based on what happens with your live audience.

The problem I have seen in most classrooms is that it appears that what is prevalent is

step 2 but this is weakened by the fact that it is done sporadically and without phase 1 and

3.

A key finding was that all three teachers reported that embedded

assessment was connected to teaching for understanding. For example, Marian reported

that she was seeing a connection between embedded assessment and teaching for

understanding, Marian started this project with a desire to teach for understanding and to

help her students to connect what they learn and see coherence among lessons and

situations in their life. Marian reported that embedded assessment was a tool she used to

accomplish her goal of teaching for understanding.

Embedded assessment and teaching for understanding

Wiggins & McTighe (1998) have developed a multifaceted view ofwhat

makes up a mature understanding, a six-sided view of understanding. Specifying the

particular achievement each facet reflects summarizes the facets. They argue that when

we truly understand we:

0 Can explain: provide thorough, supported and justifiable accounts of phenomena,

facts and data.
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0 Can interpret: tell meaningful stories, offer apt translations, provide a revealing

historical or personal dimension to ideas and events, make it personal or

accessible through images

0 Can apply: effectively use and adapt what we know in diverse contexts.

- Have perspective: see and hear points ofview through critical eyes and ears

0 Can empathize: find value in what others might find odd, alien or implausible

Have self-knowledge: perceive the personal style, prejudices, projections and

habits of mind that both shape and impede our own understanding (PP 44)

The teachers in my study had not reached this complete understanding ofteaching

for understanding. But it seems to me that the first three bullets were visible in their

teaching, because they talked about applying knowledge to other situation and also

making connections and explaining. Wiggins & McTighe (1998) argued that what

follows for assessment should be to assess those six facets. I suggest that teachers should

use dialogue or interaction to assess. They should use reiterative core performance tasks

to assess whether understanding is becoming more sophisticated. Given the likelihood of

misconceptions, Wiggins & McTighe (1998) argued that teachers should use tasks that

will best evoke such misunderstandings. They also say that teachers should assess student

theories along a novice expert continuum, not merely through task specific rubrics. I

think that Wiggins and McTighe are bringing an important point here that will make

assessment even more meaningful to the students and their parents. It gives a complete

picture of students’ understanding. Because grades do not tell much about understandings

or learning, the continuum that the authors have suggested can indicate understandings of

students. This way assessment becomes useful and meaningful. They go on to say that an
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assessment for understanding must demand thoughtful and qualified responses to

sometimes-unanswerable questions. This approach is the opposite of an assessment using

unambiguous and non-problematic questions to test discrete knowledge. They propose

that assessment should assess student control of the big picture, for example, that students

can see the connections between the lessons, units and courses that Marian talked about.

Therefore, the impact ofembedded assessment on the teachers is that they saw it as

enabling them to focus on teaching for understanding.

(I) Assessment

Before embedded assessment, Marian’s purpose for assessment was to grade and

revisit concepts after a period oftime had elapsed. But Wiggins (1998) argued that as

long as assessment is viewed as something that comes after teaching and learning are

over, we will fail to improve student performance in school. After Marian was introduced

to embedded assessment, she tried her level best to assess daily. She saw activities as

assessment opportunities. This means that assessment and teaching were happening

simultaneously. It seems to me that the new goals of science education reform, and the

new theories of learning and embedded assessment complement each other and should be

woven together. This is a ‘new’ and developing argument or fiamework that I saw

happening with Marian and the other two teachers. I will discuss this framework later in

chapter 9.

But does using assessment improve student performance, as asserted by Wiggins

(1998)? I do not have empirical evidence to support that claim, as that was not the focus

of this study. But I would like to bring the attention ofthe reader to a study done by
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William & Black (2000). The purpose of their study was to seek evidence on whether

development of formative assessment raises standards of learning. They found out that

there was a significant learning advantage for their formative assessment experiments,

with effect sizes ranging from 0.4 to 0.7 these are remarkably large for any educational

experiment. They further claim that slow learners showed the largest gain.

All the three teachers changed their views about assessment. Lisa used

worksheets and fill in the blanks before embedded assessment and Sarah viewed

‘assessment’ as testing. After the project, the teachers saw different purposes of

assessment. After exposure to embedded assessment, Lisa was encouraged to use open-

ended questions to see how her students responded to such forms of questions. Lisa

reported that she found out that most of her students had poor writing skills. They were

challenged in putting their ideas on paper. Lisa then focused on helping them to write to

express thoughts and stating their ideas clearly. This is what Fulwiller (1985) called

writing to learn and writing to communicate meaning. He argued that open-ended

questions allow students a ‘fuller’ measure of expression. He believes that writing to be

tested is not the same as writing to learn or writing to communicate. He argues that

testing serves the school and society; but learning and communicating serves the

individual writer. He points out that good teachers use writing to help writers rather than

simply measure them. But he says that such teachers are rare. His study report that 46%

of total classroom time was spent on writing activities best described as mechanical. It

seems Lisa, through the use of embedded assessment, saw that writing in science is

important and she needed to help her students develop this skill. Writing, like reading is

integrally bound up with nearly everything else in and across the curriculum. Fulwiller in
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his (1985) study found out that recognizing the role of writing in learning caused teachers

to change their whole pedagogical approach in the classroom. He said that knowledge

itself was perceived differently; more personally, more like something to be constructed

than already given. Fulwiller argued that for teachers to do this they must slow down

cover less and look more closely at student expressions of knowledge. Lisa was focusing

on this type of writing advocated by Fulwiller. Embedded assessment helped Lisa

diagnose her students’ difficulties. She found out that they were poor writers. Her

instructional adjustment focused on helping students with writing. Therefore, embedded

assessment helped Lisa to assess her kids’ writing.

e) Planning and Reflection

The key finding under this strand is that embedded assessment gave teachers a

concrete way to plan and reflect, because the planning and reflection were now focused

on how the teachers could improve learning and teaching in the classroom, rather than on

what should I do tomorrow. Stiggins (2000) suggested that teachers should reflect on the

following questions continuously: Did my teaching strategy work? What evidence do I

have to prove that it worked’? What other suitable strategies can I use? How is the pace

and what do students need? As this study progressed, observations of the three teachers in

the classrooms and during interaction with them provided evidence of development in

asking these questions.

Summary of the impact of embedded assessment

Embedded assessment enabled Marian and Lisa to adapt their curriculum to fit

the needs ofthe students. When teachers used embedded assessment systematically, it
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required them to involve students more, to let them talk and share ideas during class

discussions and among themselves. Teachers were thus becoming investigators of their

students’ thinking. They were analyzers of that thinking (inquiring into children’s

thinking) and they became designers of instructional strategies that helped to address

student difficulties. This had a positive influence on some ofthe students. Embedded

assessment enabled teachers to teach for understanding. Teachers changed their original

views about assessment. Embedded assessment also gave teachers a concrete way to plan

and reflect. It enhanced both teaching and learning.

4) Problems, challenges and tensions associated with learning and using embedded

assessment

The problems and challenges discussed in chapter 7, are not new, neither is there

anything surprising or intriguing about the problems that teachers talked about. A number

of authors have discussed these, some since the 19th century (Liebermann & Miller

1999). Efforts to reform teaching are not new as well. They have a long history. The

issues and concerns brought by teachers and their students represent what Liebermann &

Miller (1999) called ‘enduring tensions’. They have argued that if you introduce one

‘new’ thing in an education setting, all the inherent problems will appear. I describe this,

as ‘all hell breaks loose’. Why? Because the new ideas are being implemented in an old

system of schooling. Cusick (1992) wrote about educational systems and argued that

there are common and predictable elements within and across schools, which do not

change. These are what make the educational system. What I have learned from the three
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cases is that some ofthe teachers’ inabilities to use embedded assessment were due to the

fact that we have new goals of science education, and new tools like embedded

assessment and new theories of learning like constructivism. The teachers agreed that all

these were good and maybe better ideas about schooling, but the problem is that they

were being implemented in an old system that was designed with old goals like producing

scientists and seeing learning as acquisition of facts. These ideas were appropriate and

fitted well in the system. I argue that we need to rethink the system of schooling. It will

come only through radicalism, because ifwe look at systems that changed, they came

through leadership and people that were radical about change. For example, changing the

apartheid system in South Afiica came through the leadership ofNelson Mandela who

was a radical leader. I believe that as long as we continue with the school system we

know now we will still continue with old methods ofteaching and assessment.

The literature on teacher knowledge has put a compelling argument about the

importance of subject matter content knowledge. The case of Sarah is consistent with

Borko & Putnam (1990), Grossman (1990) and Shulman (1987) who argued that in order

to teach in new ways (e.g., using embedded assessment), teachers need in-depth subject

matter knowledge and they need to think in new ways about the curriculum. Strong

subject matter includes knowledge of the content (key ideas, concepts, organizing

principles) as well as the substantive and syntactic structure ofthe discipline (Schwab,

1978, Shulman 1987), which may lead a teacher to analyze the explanations,

interpretations, discussions and written tasks in the process of using embedded

assessment. Teachers in my study explained that strong subject matter knowledge

enabled them to spot misconceptions, to see the bigger picture so you can guide the
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students to that picture. They reported that it would be quite difficult for the teacher to

use embedded assessment if their content knowledge was weak.

Teachers in my study complained that embedded assessment slowed down their

pace of coverage of content. They complained that it was time consuming to teach using

embedded assessment. Wiggins (1998) challenged this notion, as a faulty premise .

because he believed that coverage ofcontent does not necessarily mean maximized test

scores. He pointed that this view» is unproven at best or completely false at worst.

Wiggins (1998) further challenged the notion oftime as a factor. He points out that the

key to any successful assessment reform is not finding more time to do the same things.

Rather, we need to redeploy the available time, mindful ofnew goals and working

smarter with the time. He gives examples from his study, e.g., rearranging the schedules.

He believes that learning is not optimized by content coverage. Marian complained about

embedded assessment because she was not sure when was it time to move on, how many

times to re-teach so that they completely understand. Marian was facing the tension of

whether to cover content or to teach for understanding. The problem that Marian faced is

a school system issue and we can see that even in the system, Marian was making choices

or decisions that fitted her belief system. Bruce & Peyton (1999) argued that teachers are

never passive recipients ofnew ideas, approaches; rather they are active agents in

determining the shape of the new idea. Gardner in Wiske (1998) argued that focusing on

coverage rather than understanding leads teachers to revert back to traditional Ways of

teaching and assessment. Therefore, Marian faced the problem of coverage versus

understanding because embedded assessment enabled her to focus on understanding. I
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Ball (1995) argued that the slogan ‘teaching for understanding’ or ‘science for all’

were highly complex when viewed up close. I would add that teaching using embedded

assessment is complex too. Ball believed that this was so because teachers’ work with

and ‘on’ other human beings and such work are interdependent in ways that make it

clearly different from working with plants, for instance. Teachers cannot entirely control

students. All the three teachers felt that there was a need to ‘train’ or model various

aspects of embedded assessment, otherwise there would be frustration for the teacher and

the students. This perspective is consistent with Fullan (1991) who pointed out that

teachers who blend education and change, periodically discuss the meaning of activities

with students, work on the skills students need to participate in new educational reforms,

and believe the relationship between the new and old will have better results. Embedded

assessment was complicated by what Ball (1999) stated as the particular nature of

teaching. She argued that teaching occurs in particulars, particular students interacting

with particular teachers over particular ideas in particular circumstances. No amount of

knowledge can fully prescribe appropriate or wise practice.

Embedded assessment caused teachers to be overwhelmed, overloaded with too

much work, and frustrated because of all the challenges they had to deal With. Perrone

(1991) argued that many people view the movement toward a different type of

assessment as a difficult, enigmatic process that demands too much from teachers. But he

believed that these different assessments benefit not only the students but also teachers.

Once teachers begin such efforts, the difficulties fall away and their work becomes easier.

I agree with Perrone on the point that it benefits the teachers and students, but I disagree

on the stance that it becomes easier. Why? Because teaching using embedded assessment
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is hard given the conditions under which the teachers work, i.e., the school system makes

it hard, for teachers like Marian to do embedded assessment. Cusick (1992) argued that

even drough times and people change in education, the problems and solutions recurred

because the system of schooling does not change, this is consistent with my perspective.

Fullan (1991) pointed out that the status quo is so fixed that it leaves little room for

change. This brings again my argument that there is need to rethink the system of

schooling. I do not have an answer for how to do this nor do I prescribe a solution, but I

invite the reader to consider further exploration, and research. Also, I am aware that it is

not only changing the system that will bring about change, because I have also discussed

that the teacher beliefs and students will influence the outcome ofthe project. Therefore,

educators need to work on changing teachers’ beliefs, knowledge and skills because we

have seen in this study that teachers using embedded assessment can make a difference in

student learning and motivation even with the limitations and constraints imposed by the

system.

Summary of the discussion chapter

I have discussed the way the three teachers in the study made sense ofembedded

assessment. I have stated that it is a complex process influenced by the teacher beliefs,

skills, and the context of use. Embedded assessment was difficult and challenging for

both teachers and their students. Two teachers in my study redefined the meaning of

embedded assessment in a ‘new’ compromised meaning. I have also argued that my

descriptions of what embedded assessment looks like in practice are actually an
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incomplete presentations because of the complexities ofteaching. I have inferred that

embedded assessment is a tool that helps teachers structure lessons so that students can

learn in a social constructivist manner. Embedded assessment influenced the teachers’

perspectives about curriculum, students, teaching, assessment, planning and reflection in

ways that were beneficial to the teacher and students. I have also discussed that this -

project was not easy and smooth sailing for teachers. It had its own challenges, dilemmas

and tensions. Throughout the cross case analysis (chapter7) and this discussion chapter, I

have highlighted and pointed out to the reader that I have developed a framework, to,

which I turn next.
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CHAPTER 9

CONCLUSIONS AND IMPLICATIONS

My own conceptualization of learning and teaching using embedded assessment

has deepened and grown as a result of this study. The diagrams (Figure 9.1 and 9.2)

show my current thinking in relation to the bigger picture ofmy study. The diagram of

the new model of science education goals, embedded assessment, teaching and learning is

a work in progress. It is based on the literature and, throughout the cross-case analysis

and the discussion ofmy findings, I have pointed the reader to it.

What I have shown and argued for in this study is that learning and teaching using

embedded assessment is difficult and complicated. My sense making of the complexity

and the models that I have developed are grounded in the findings ofthis study and

theoretical roots in research on: assessment, educational change and innovation, reforms

in education-science education reforms, teacher Ieaming and change, professional

development, constructivism, and teaching for understanding. While I do not believe that

recipes or prescriptions or formulas for teaching and learning arise fi‘om this study, I do

believe that educators and parents can learn much fi'om Marian, Lisa and Sarah. I believe

that the case study chapters help illuminate how teachers made sense ofembedded

assessment, what teaching using embedded assessment in the middle school classroom

looks like, and the benefits and challenges of using embedded assessment.

This study has offered me a number of lessons from which others in the education

community can benefit. In this chapter, I will explore several ofthe lessons which

members of the education community (teachers, educators and theoristsl) can take away

 

'I use the name theorists to refer to educational researchers and writers ofeducation literature. My findings also speak to parents as

well as students. I will look at implications for teachers, teacher educators, theorists, curriculum designers, professional development,
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from this study. But first, I will address lessons learned about embedded assessment and

science education.

Lesson Learned: Embedded assessment, goals of science education reforms and

'new' theories of learning (mainly constructivism) are interconnected and entwined

but the problem is that this new framework of science education is enacted in an old

system of schooling. This makes the framework incompatible with the standard

operational modes of schooling.

Before I discuss the incompatibility ofthe new vision of science education and

the standard operational mode of schooling, I want to show the reader how the old goals

of science education, old views of assessment and theories ofteaching and learning fitted

the standard operational modes of schooling. It was all well packaged. For the historical

perspective, I draw upon the works of Bybee (1997) in his book achieving scientific

literacy. (For this discussion refer to the Figure 9.1: old models of goals of science

education, assessment, teaching and learning).

The historical framework components are familiar to most readers in science

education. I argue that the traditional views of teaching, learning and assessment and the

goals of science education in the 1960's were tightly connected and that they fitted the

school system. The goals of science education in America in the 1960's were to attract

academically talented students who were going to pursue careers in science. This meant

that science was for the privileged few. These students were expected to compete for

scientific superiority with the Soviet Union. Assessment during this time was used to sort

students. To find the academically talented, IQ tests and school grading were used to sort

students. We know from literature on teacher learning that assessment drives the kind of

 

science education reforms, parents and students.
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teaching and learning that takes place in the classroom (Elmore, 1988). The

type of assessment during this time was an official event (Bliem & Davinroy 1997)

separate from instruction. The assessment emphasized rote recall, and multiple-choice

tests were the most common. Because of this, teaching meant telling and learning was

accumulation of bits of knowledge. Tests were given frequently to ensure mastery. Tests

were isomorphic with learning. This worked very well with the way schools were

organized. That is, the teacher was a giver ofknowledge, so the number of students in the

class was not a problem. Students were passive recipients of information. By using these

methods, teachers were able to “cover” a lot of science content. This model worked well

what Tyack & Cuban (1995) call the grammar of schooling.

They argued that as long as the grammar of schooling persisted, fundamental

change would not be attainable. The grammar of schooling is the way schools divide time

and space, classify students and allocate them to classrooms, splinter knowledge into

subjects and award grades as evidence of learning. Patterson (1993) has argued that the

behavior of individuals in a system is dictated by underlying structures and to him this

would explain why Lisa and Sarah in my study redefined embedded assessment. It is the

systemic challenges that caused Lisa to alter the original conception of embedded

assessment.

In the dawn of the 21st century, there are new goals of science education.

These goals are science for all, teaching for understanding, less is more, and a broadened

spectrum of science (AAAS, 1989; NRC 1995). Teachers in this study were responding

to the new goals of science education. In this study, the teachers reported that they were

focusing on helping kids construct meaning about scientific ideas. They also allowed
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students to talk and show their understanding. This to me was a description that pointed

towards a more constructivist approach towards learning. Teachers talked about

identifying students' naive conceptions and addressing those. Teachers used embedded

assessment to teach this way. Therefore, this meant that there was a connectedness and

intertwining (see diagram: new goals of science education, embedded assessment and

new theories of Ieaming and teaching) ofthe three parts, i.e., goals of science education,

embedded assessment, and constructivism. Shepard (2000) argues that:

"If instructional goals include developing students' meta-cognitive abilities,

fostering important dispositions, and socializing students into the discourse and

practices of acaderrric disciplines, then it is essential that classroom routines and

corresponding assessment reflect these goals as well. This means expanding

forms of data gathering to include observations, clinical interviews, reflective

journals, projects, demonstrations, collections of student work and peer

evaluations and it means teachers must engage in systematic analysis of the

available evidence." (p.8)

Marian, Lisa and Sarah used most of the assessment strategies Shepard (2000) describes.

They used assessment to investigate students' understandings of scientific phenomena

and gathered and analyzed student work as evidence of learning. In this way assessment

was blurred with teaching.

Teachers in my study reported that they were experiencing problems, for

example, the number of students they teach made it impossible to help each child reach

optimum understanding. They found it was difficult to cover the objectives in the district

curriculum because oftime constraints. They lacked time to do more with their students

and to push them further in understanding science. The block scheduling affected what

they could do in fifty minutes. Tyack & Cuban (1995) argue that it is this grammar of

schooling that inhibits change.
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As shown in the diagram figure 9.2, new models of goals of science education,

embedded assessment and new theories of learning and teaching I argue that embedded

assessment, goals of science education and new theories of learning (constructivism) are

closely intertwined and connected. I also argue that if we are to use this model of science

education we must help teachers, administrators, students and parents by changing their

values, beliefs and skills because without changing their belief system, the system cannot

change. By changing their beliefs, values and skills the sytem might be able to change.

Therefore, it is changing both the beliefs and values as well as the sytem that will bring

about change. Teachers in my study saw the system as an obstacle for using embedded

assessment effectively. We are enacting a vision of science education in a system that

was structured for the very things that we are trying to change. We need to have a

multiple faceted focus in bringing about new ideas in the schools. These should include

examining the grammar of schooling, teaching, Ieaming, teachers and their beliefs, and

students. But what does it mean to rethink schools? I am not arguing that schools should

be restructured because I know from the literature on school reform (Tyack & Cuban

1995; Fullan, 1991) that solutions to one problem may lead to other problems and even

worsen the problems we are trying to solve. I think we need to re-examine and think

carefully about schools as a system. But what that may entail is open for investigation

and exploration. Additional research is needed to examine the models I have used in this

discussion, because the arguments were based on data from only three teachers in one

school district. More research is needed to either refute or add to the models, or to refine

them.

272



Lessons learned: Teachers can learn about embedded assessment from Marian, Lisa

and Sarah and envision what they might attempt in their classrooms

Teachers can learn much from Marian, Lisa and Sarah. Seeing what others have

done within their own contexts can help teachers envision what they might attempt in

their own. Seeing three different teachers take three different paths for enacting

embedded assessment is helpful. It communicates that there is not a single right way. But

at the same time it can be problematic, as it sends the message that you can make it what

you want it to be. This may result in the lack of a common language that carry common

understandings. Teachers can read the case studies ofMarian and Lisa and imagine what

teaching using embedded assessment in middle school science may look like. The case

studies are in no way templates. However, teachers can learn from the underlying

principles or frameworks ofembedded assessment. The challenges Marian, Lisa and

Sarah experienced as well as the risks they took are likely to promote teaching for

understanding (Wiske, 1998).

Teachers can learn the benefits of using embedded assessment in their classrooms.

They can also examine the challenges that these teachers faced and design strategies to

counteract those well ahead oftime. The case studies can also inspire others to reflect

about their own assessment practices.

Lessons Learned: professional development must be long term and provide in

school observation and support
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We have seen that embedded assessment is a useful tool that enhances teaching

and leaming. Teachers in my study reported that there were improved classroom

interactions. They were getting more effort put into classroom activities and assignments

from kids than before. Embedded assessment gave Marian and Lisa concrete evidence

about their students' learning and understanding of scientific concepts. Even though

embedded assessment was hard and presented pragmatic challenges, the ultimate

beneficiary was the student. Teachers also benefitted because it improved their analytical

skills, listening skills, and their teaching and assessing repertoires. Science teachers and

even teachers in other subject content areas need to be aware of embedded assessment

through professional development opportunities and encouraged to use it systematically,

because if it is used sporadically, the effects are minimal.

The case of Lisa illustrated the need to be present in teacher's classrooms as they

try new ideas. Firstly, this not only informs professional developers about how this plays

out in practice, but it changes the discourse in the professional development sessions. The

discourse becomes embedded in classroom work. It becomes a reflection of improving

the 'new' idea in practice. Secondly, we have seen that Lisa would have given up without

my intervention; if I had not been in the classroom, I would not have been able to give

her plausible suggestions. This did not just encourage Lisa to continue in the project, but

it resulted in a turning point in the project, in her teaching, and in the type of learning in

her classroom. Following up teachers in the classroom is not a new idea. Previous

research on professional development points has alerted us to this important component.

But my study gives insights on the specifics ofwhy it benefited Lisa. The professional
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development was not a just one shot workshop but it was continuous throughout the

study. So, this study's findings are consistent with literature on professional development.

Loucks-Horsley et a1 (1998) and Stiles and Hewson (1996) have asked a

significant question: There exists a strong knowledge base and indeed a consensus about

effective professional development, but why is there a gap between knowledge and

practice? One major reason they gave is that there is a lack of rich descriptions of

effective programs and knowledge of effective professional development strategies and

structures for teachers of science. In addition, there is no one place where guidance about

how best to assist teachers in their professional growth can be found. The case of Lisa

shows what led to her growth and the strategy used. But one thing that I learned about

professional development is that I should never forget that I am working with human

beings who have different personalities. How you work with them has a direct influence

on the success of the project.

Lessons Learned: Embedded assessment must be an integral part of teacher

education

I have suggested that embedded assessment needs to be taught to inservice

teachers through professional development. All the teachers in this study reported that

assessment was one ofthe weakest areas of their teacher preparation or that it was not

covered in an in-depth way. So, embedded assessment needs to be taught, modeled and

coached for pre-service teacher candidates, because it helps them learn how to teach for

understanding, it helps them become teachers that achieve the contemporary goals of
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science education. It helps their students learn in non-didactic ways. It also helps teachers

focus on kids’ reasoning about scientific concepts.

Marian, a beginning teacher, was a success in this project. Her story illustrates the

importance of supporting beginning teachers. The embedded assessment project was a

support for Marian. It enabled her to pursue ideas she had learned in her teacher

preparation program. It scaffolded her teaching in ways that would not have otherwise

happened. Lortie (1975) argues that the induction into teaching is not highly developed,

because a beginning teacher is fully responsible for instruction from her first working

day, performs the same tasks as the veteran teacher, and receives no interpersonal

support. The embedded assessment project gave Marian tools for meeting goals she

already had for her students and for pursuing ideas she had learned in her teacher

preparation program. This study shows that there is a need to support and develop

induction programs, because we know from the research on teacher learning that

beginning teachers are discouraged from implementing the ideas they learned in their

preparation programs. They become part of the school system and teach like their

colleagues.

The teachers in my study believed that strong subject matter knowledge was

needed to do embedded assessment well. So, this is consistent with literature on teacher

education. Teacher educators need to address the way subject matter knowledge is

learned at college. Does it prepare teachers to teach specific grade levels? Does it help

teachers adjust the science content learned at college to suit the level of students they will

be teaching? Teacher educators need to teach pedagogical content knowledge because
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this is related to embedded assessment, which involves teachers choosing appropriate

strategies to adjust instruction.

Lessons learned: Theorists should be more in touch with schools, teachers and

students

This study reveals the need for theorists (educational writers and researchers) and

policy makers to get into the classrooms, watch closely, and listen to teachers and

students. Often theorists spend little time in the classrooms ofthe teachers they write

about or write for. To genuinely understand a teacher's practice and students' learning,

careful and extended observation must occur. But even when this happens, researchers

can never fully know the teaching and learning that occurs every day.

I have pointed out issues that need further study, e.g., the three part model I developed,

and the study ofwhat leads to turning points for teachers. Most of the problems that

teachers talked about were systemic problems. So, we need to rethink schools and to

come up with solutions to these problems. Solutions that will make using embedded

assessment less frustrating and less overwhelming for teachers. These solutions will need

to be more than an'add-on' or a fad.

We need further research to understand what this type of assessment (embedded)

means for students, e.g., what is the effect of embedded assessment on learning and on

students’ performance on standardized tests? Teachers in my study believed that if this

link could be shown, then most teachers will be prepared to make it part oftheir practice,

and it would be easy for them to sell the idea to colleagues in their schools.
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Lessons learned: Curriculum developers should respond to new instructional modes

that include teaching for understanding, embedded assessment and less is better.

All three teachers reported that embedded assessment slowed down their pace of

content coverage. We have learned from the TIMSS (1997) (Third International Math &

science studies) that the USA curriculum covers more compared to other countries.

Findings in the TTMMS study are consistent with what Marian, Lisa and Sarah reported.

Curriculum developers need to reconsider the slogan 'less is better’ or ‘less is more' to

enable teachers to teach for understanding. Some of the teachers in my study stated that

they would feel guilty if they do not cover the curriculum.

Lessons learned: Informs the science education reformers about how embedded

assessment plays out in practice

Teachers reported that embedded assessment helped them teach for

understanding. In doing so, the teachers reached a larger number of students than before.

Therefore, the work on embedded assessment gives teachers a tool to achieve the goals of

teaching for understanding, part of the national science education reform agenda. It has

informed the reformers about the challenges teachers faced as they tried embedded

assessment. Now, the community can begin to think ofways of addressing those

problems. This study has informed the science education community about how reform

ideas may play out in practice. Now it is up to us, the science education community to

nurture the compassionate genius within each ofus and come up with plausible solutions.

And who will spearhead this work? Perhaps each ofus can contribute and become

generators of change. Further, we need to educate new science educators who will
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spearhead this work. We will need the efforts of reformers in many levels of the school

system, in order to bring about the change we seek.

Lessons learned: Parents must understand embedded assessment and its place in

effective science teaching

Teachers in this study complained abut lack of support from home. They believed

it was equally important for parents to understand embedded assessment so they can see

its benefits and challenges. This will enable the parents not to resist change but to support

it. Parents need to understand embedded assessment and be informed about the education

oftheir children. As a parent myself, I can attest that we cannot leave it all to the

teachers. We must play a significant role, a deeper role than just trivial, in understanding

current research in education. Maybe we can be an additional force that can bring about

change in the schools.

In a similar way, students need not to leave their education totally in the hands of

teachers. They need to support new ideas that may make learning more meaningful to

them. They need to be a voice that can inform us about their experiences in school.

To summarize, I have presented the conclusions to my study in the form of a

model or framework, as well as in implications for the various members ofthe

educational community. This model is in its infancy stage. I have argued that it is open to

criticism and revision, but it has made me crystallize the kinds of issues in my study. I

have suggested that this framework needs to be developed and tested empirically. I have

given implications ofmy study for various stakeholders. Now it is up to us to be the

change that we want to see happening because all of us are connected to schools.
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APPENDICES

PRE ASSESSMENT INTERVIEW QUESTIONS

Before these questions, introduced myself, that l was a middle school science

teacher and my major was biology. I taught middle school science for three years before

going to graduate school. I gave the teachers more detailed information about myself.

This was done strategically to make the teachers feel at ease about working with me and

about talking about themselves as well. Interview one was done after observing the

teachers for a week three times. This was done so firstly, so we could draw on common

experience but also that 1 can analyze what the teachers’ practices were before they

learned about embedded assessment. 1 also thought that one week would give us enough

time to get acquainted to each other. 1 also found that this was necessary for building trust

and rapport at the start of the project.

(INTERVIEW l)

1. Tell me about yourself, background and how long you have been teaching science?

2. Why did you choose to teach science?

b
)

What is good teaching or best practice from your perspective?

4. Where did you get your teaching certificate?

,
9
.

Who has had a profound influence in your life? Explain why and how?

6. What is the role of the teacher/student in your class?

7. What assessments do you use in your classrooms?

8. Have you ever heard of embedded assessment, classroom based assessment? What

does it mean to you? Do you use in your it classroom now? If so, give a description.

9. Do you use embedded assessment in your teaching?
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10. What strategies do you use in teaching science? What kind of activities do you use in

your teaching and why?

1 1. What kind of things do you consider when planning a lesson/unit? Describe your

planning process.

12. What are you hoping to learn from this project?

13. What made you volunteer to participate in this study?

Interview # 2 guiding questions

1. What is your reaction to the professional development sessions that we just had?

What was helpful, confusing, difficult and new?

2. Now that you have learned about embedded assessment, what things would you do

differently in your class?

3. Tell me how the professional development session has altered your thinking if at all?

4. In your own words. what does embedded assessment mean? What is the key points

that you learned?

5. What things would you consider doing differently in your teaching and why?

6. What things are you struggling with about embedded assessment and this study as a

whole?

7. What kind of support do you think you need as you try embedded assessment in your

classroom?

8. How will you use the ideas and practices, which were introduced in the professional

development sessions?
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9. In our next professional development: what do you recommend we should do that

best suits you and serves the needs of students?

10. How are you going to use embedded assessment in your classroom?

Consider the following:

0 Planning. teaching and assessment

0 Students

0 Strategies

0 Reflection

Interview # 3

o How confident are you in teaching the unit on ecosystems?

o Are you doing anything different in your teaching since you learned about embedded

assessment, if so tell me about it and say more about how that is developing, if at all?

0 What teaching strategies are you using to re-teach concepts and why do you choose

those?

0 Have you noticed any changes in your classroom since you learned about embedded

assessment?

0 Has your role and or students’ role changed? Are you asking students to do anything

differently? If so, describe.

282



6.Tell me about the things you have done or plan to do that involve embedded

assessment? How did that go?

Does using embedded assessment make a difference in your class? Explain.

How does the information on students’ difficulties help you as you think about

teaching?

How do the students’ difficulties guide your planning and teaching if at all?

How many times do you teach a concept?

What determines how long you will spend on a particular concept and or objective?

Are you aware of students’ difficulties for the unit you are teaching on ecosystems? If

so, how do you use this knowledge?

How has your teaching/thinking changed since getting involved with this study?

What challenges, problems have you faced so far as you have been trying some

embedded assessment in your teaching?

Interview # 4

1. What is your reaction to the professional development? Did you find it

useful/useless? If so explain in what way? If not explain what would be most useful

to you and why?

2.ln the meeting you talked about. . .eg brain research, can you talk more about that and

how you see it linking to this project? What things are you going to do differently and

why?
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10.

1].

Since you learned about embedded assessment, what kind of things have you tried in

your classroom and describe how it plays out in your classroom?

Is this project influencing your thinking and practice? Your perspectives about

students, Ieaming, assessment, teaching, planning and reflection?

What things are still fuzzy in your mind about this project and embedded assessment?

As you look ahead in the next few weeks: how will you incorporate embedded

assessment in;

planning

classroom

In the professional development meeting, you talked about student misconceptions

(this was specifically for Lisa) how are you going to address these and how did you

know about them?

Describe how you handle student work and give details.

Comment about the discourse in your classroom?

As we think about our next professional development, what kind of things would you

like to see addressed?

What kind of things are you struggling with in the professional development session

in your planning and teaching using embedded assessment?

Your views about teaching, learning and assessment; have they changed?

Interview # 5

Mostly similar questions as asked before
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Interview # 6

1. What impact has embedded assessment had on your teaching, classroom environment

and your students?

What was the most difficult aspect in using and learning about embedded assessment?

How has your practice changed since getting involved in the embedded assessment

project?

Planning

Analysis of teaching and student Ieaming

Questioning

Views about teaching, students and learning

Overall what do you think you have learned from this project?

. What was difficult about using the embedded assessment approach in teaching

science to middle school science?

. Would you recommend your colleagues to use embedded assessment in their

teaching? If so, why? If not why?
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