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ABSTRACT

ANALYZING STORIES TOLD BY AN ELEMENTARY SCIENCE TEACHER IN A
FIFTH-GRADE CLASSROOM

By
Alicia M. Trotman

The purpose of this qualitative study was to analyze and interpret the stories told by one
teacher, Ms. M, in a fifth grade science classroom. In this study, stories are defined as teacher
utterances that are used in first person or third person narrative view, and are related to an
experience that occurred outside the classroom. This research answers questions concerning: (a)
what types of stories Ms. M tells during science instruction; (b) when these stories occur in the
classroom; and (c) what pedagogical functions do these stories serve in the classroom. Utilizing
theories on the social construction of knowledge and narrative cognition, stories told may be
formed through multiple paths that follow no logical expression to make sense of the context and
to connect to the audience. Therefore, this study provides insight into how Ms. M made sense of
science with her stories and the ways in which they worked with her students.

Data collection included video recordings of Ms. M as she taught the Web-Inquiry
Science Environment (WISE) curriculum in two of her classrooms. The aim of the curriculum
was to teach students inherited and acquired traits of plants and animals. At the time of data
collection, Ms. M taught science for six years. Her classroom was inclusive since there were
students with diverse educational needs. She taught the curriculum two to three times per week,
and there was either a whole class discussion using a projector, or students working on laptops,
or observing the growth of their Fast Plants®. Software was employed to conduct a first-pass
transcription of the video recordings. Identification of the stories Ms. M told was paramount to

answering the three research questions.



Once stories were reliably identified by two coders, these 16 stories were analyzed for
their type, occurrence and pedagogical function. Coding schemes were created and verified for
each of the research questions by two coders. Once the codes were clarified to categorize or
interpret what was found in the discourse, the coders commenced final coding. Cohen’s Kappa
was used to increase reliability and 0.9, 0.87 and 0.88 were reached for each of the three research
questions respectively. The types of stories found were autobiographical, biographical, fictional,
or based on current events. These stories occurred when the teacher initiated the discussion by
bringing forth a definition, a question or reinforcing a concept. However, the stories were
triggered by students to a greater degree with their questions, concerns, observations or their own
stories or explanations.

Pedagogical functions of stories were identified hitherto because research asserted that
they can promote engagement or attention of students, build community, clarify concepts or
vocabulary, or activate and build background knowledge. On a more social level, stories have
been found to reveal the roles teacher take, and the voice they carry when telling the story. In this
study, all the functions were found in Ms. M stories. She used her stories mostly to clarify
concepts or vocabulary. When there was a clear connection between the story and the scientific
concept being taught, students were able to appropriate the knowledge themselves to apply the
concept. Ms. M stories exemplified her sense-making of science and connections to her own life
and eventually, her students were able to make sense themselves. Stories in which role and
personal voice were identified, occurred the least, but they allowed her students to relate with her
in ways besides teacher. Finally, stories that activated and built background knowledge, and built
community, were most successful because students were able to recognize features in her story

that were apparent in their lives, which permitted all to understand science personally.
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CHAPTER 1
INTRODUCTION

The Trends in International Mathematics and Science Study (TIMSS) 2003 International
Science Report indicates that the majority of fourth grade students sampled in the United States
were successful in recognizing some basic facts from the life and physical sciences; however,
these students were unable to grasp abstract science ideas and apply knowledge of the various
science domains (Mullis, Martin, Gonzalez, & Chrostowski, 2004). In addition, there is some
concern that students’ attitudes towards science appear to be unfavorable since they shy away
from choosing science for high school and beyond (Osborne, Simon & Collins, 2003). In order to
prepare students to integrate the ideas they learn in science class for life-long learning, students
need opportunities to connect science ideas to personally relevant problems (Linn & Hsi, 2000).

Making connections between science ideas and personally relevant problems is one of the
hallmarks of the kind of scientific literacy that will assist students in making long-standing
contributions to issues related to science, mathematics and technology, as well as their appraisal
of global phenomena such as climate change (AAAS, 2010; McNeill & Krajcik, 2009; NRC,
1996). Yet, scholars have critiqued how scientific literacy has been implemented because there
has been little attention given to how students (and teachers) make sense of science in their own
lives (Eisenhart, Finkel & Marion, 1996; Lemke, 2001; Roth & Désautels, 2002). Research
demonstrates that stories are one vehicle that may address the gap between how teachers may
talk about science in their classrooms and outside of school, thereby having the potential to
improve the relevance of science to learners (Avraamidou & Osborne, 2009; Carter, 1993; Ah

Nee-Benham & Dudley, 1997).



For example, consider the following statement made by Ms. M during her teaching of
heredity in her fifth grade classroom:

And offspring refers to children. So I am the parent... my husband and I are the parents

of these offspring. So these are my children, okay? And if you... look at them carefully

you can see that they have some of the same traits that [ do. Okay? They both have dark

brown eyes just like me (04/27).

Here, Ms. M develops a story derived from her experience to animate science (Egan,
1986). She is also formulating a narrative as she communicates how she is making sense of
science with a life event. In this study, story is the discourse that suggests an illustration of one’s
experiences, whereas narrative consists of elements (e.g. life events, discourse markers) that can
be found within and among stories. Specifically, narrative may also serve as a “unifying
sequence” that helps tie together diverse events, happenings, and actions thematically into a goal
process (Polkinghorne, 1995). Ms. M’s story about being a parent to her offspring provides an
opportunity to showcase science as a lived experience that may be relevant to learners
(Upadhyay, 2005). In addition, narrative as a methodology offers the potential to interpret the
complexities of classroom events through the teacher voice (Carter, 1993).

Despite the potential impact that they can have, little is known about the kinds of stories
that teachers tell and the purposes that these stories serve in science classrooms (Norris, Guilbert,
Smith, Hakimelahi & Phillips, 2004). A study of these stories “in action” can help reveal how
teachers attempt to translate connections between their personal life experience and school
science. Teachers often struggle with these connections because the identities of teachers,
students and schools integrate in culturally reproductive ways that resist change (Goldston &

Nichols, 2009; Patchen & Cox-Petersen, 2008). Also, teachers are said to have unflinching views



of being efficient, direct knowledge transmission, staying close to the intended curriculum and

student test preparation (Goldston & Nichols, 2009).

Purpose Statement and Research Questions

The purpose of this dissertation is to interpret what kinds of stories teachers use in their
classrooms, the circumstances under which teachers tell these stories, and the pedagogical
purposes these stories serve in the classroom. For the purposes of this study, story refers to a
teacher utterance derived from experience that is drawn from outside the classroom. I draw on an
interpretivist stance to understand how the effects of teachers’ stories can illustrate the ways in
which they are structured, organized and used in certain learning environments, (Aavramidou &
Osborne, 2009, p. 1703).

There are many possible reasons why teachers tell these types of stories in science
classrooms. Some research (Solomon, 2002) has claimed that narrative (and thereby stories) may
improve student motivation and enjoyment, and may transform isolated ideas in science into a
coherent interrelated theme that is meaningful. Teachers may be using stories to introduce new
topics and revisit previous topics (Kubli, 2005). These stories can be parts of a plot that unfold at
different points in time when human action is expressed linguistically and extemporaneously
(Polkinghore, 1995; Shirley, 2005). Finally, teachers may also use stories to position themselves
as storyteller, motivator, diagnostician, mentor (Crawford, 2000). These possibilities for why
teachers tell stories in science classrooms are explored by focusing on the stories told by Ms. M,
an elementary school teacher in a fifth grade classroom with students with diverse educational

needs.



The analysis of the science stories told by Ms. M is guided by the following research
questions:

1. What stories does one elementary teacher tell during science instruction?
2. When do these stories occur in the classroom?
3. What pedagogical functions do these stories serve in the classroom?

Answering these questions will help to address the concern of what teachers’ stories do in
science classrooms. It is likely they may function in ways unanticipated because a particular
version of the story is being told in and for the occasion of telling (Edwards, 2005). As a result,
new understandings of how teachers manage their psychological stance in their constructions and
use of the story may be revealed. Their stories, or the narratives of their experience, may need to
be told to in order to understand their personal experiences and involvement with science
education. Researchers have lamented on the paucity of research which explores the teacher’s
discursive practices in tandem with their personal stances in classrooms (Kovolainen &
Kumpulainen, 2005), especially in science education research (Scruggs, Mastropieri & Okolo,
2008; McGinnis, 2002). This study is an attempt to fill the void in this research by investigating

how one teacher’s stories interacted with the science curriculum in her classroom.



CHAPTER 2
LITERATURE REVIEW
This chapter outlines the conceptual framework that brings stories into focus. It begins
with a brief overview of the social construction of knowledge in classrooms. The definitions of
narrative are provided along with the structure of narratives that are driven by narrative
cognition. This chapter closes with a review of stories in terms of their form and function in
being tied to the curriculum context, and those that are apart from the context that brings

teachers’ roles to the forefront.

Social Construction of Knowledge

In classrooms, students try to make sense of various events such as text on screens,
paragraphs from a textbook, and teacher’s verbal messages. The cognitive management of these
multiple events suggests that sense-making processes do not take place only in the individual’s
mind but develops through participation in activities (Kumpulainen & Wray, 2002). This marked
the paradigm of social constructivism, whereby inner speech materializes through language and
is constructed through social interactions (Bahktin, 1981; Vygotsky 1978). Thus every speech act
illustrates a construction that is active, filled with specific artifacts and emotional expression
(Bruner, 1987; Egan, 1986). The intent of the teacher in the science classroom is to use language
that builds upon students’ current state of knowledge, or to construct the channels between their
actual development and their Zones of Proximal Development (ZPD) (Vygotsky, 1978). The
teacher’s task is to take students’ responses and enrich them with two functions: 1) sense making
and 2) connections between the students’ responses and new knowledge, which is commonly

referred to as scaffolding (Kubli, 2005).



This social construction of knowledge processes achieved between teacher and students
using language serves to enculturate students into a community, not only as classroom members,
but also as students of the discipline of science (Kovalainen & Kumpalainen 2005; Marx,
Blumenfeld, Krajcik & Soloway, 1997). Students can appropriate this knowledge (language and
practices), learned through the discourse employed by the teacher (Driver et al., 1994; Rogoff,
1993), and begin making sense of science for themselves. One way in which a teacher’s
discourse can both engage the richness of students’ personal experiences as well as communicate
scientific elements is through the use of narrative (Egan, 1986).

Narrative is the type of “discourse composition that draws together diverse events,
happenings, and actions of human lives into thematically unified goal-directed processes,”
(Polkinghorne, 1995, para. 7). It is the way humans experience the world and their stories are
depictions or verbal constructions of their world (Connelly & Clandinin, 1990; Ochs, 1997).
Often, it is said that people lead storied lives and tell stories of these lives (Bruner, 1987; Carter,
1993). These lives are formed using narrative cognition and paradigmatic cognition (Bruner,
1987). The latter refers to thoughts that often lead to unitary or precise outcomes. They are
influenced by logical expression, rules, and laws often attributed to rigorous scientific
formulation (Bruner, 1987). Bruner (1987) maintains that narrative cognition in contrast takes
multiple paths to explain the action taken. Meanings are found in the actions of classroom
practice that operate on multiple levels such as intrapersonally, interpersonally and institutionally
(Lundqvist, Almqvist & Ostman, 2009; Rogoff, 1993). Therefore, the outcomes are often
ambiguous or inconsistent. Meaning-making or sense-making is strived for when a story is told

because the purpose of the story should be apparent at the very least to the listener.



Narratives hold a general structure that can be identified in stories. Since narratives carry
emotive effect, there is often a sequence of events that suggest some form of conflict,
predicament, or link to a larger purpose that explains why they are being told (Carter, 1993).
There is a protagonist that is engaging in the events and there is some consummation to the event
sequence that indicates that the purpose has been achieved, the plot has come to an end, or that
the conflict resolved (Norris et al., 2004; Polkinghorne, 1995). Thus, stories usually not only
indicate how the narrator is involved with events but how he/she interacted with other elements
(e.g. objects, materials) to fulfill a purpose suited to the context (Roth, McGinn, Woszczyna &
Boutonné, 1999; Smith & Sparkes, 2008). The events are patterned around a theme or figure

significant to the culture being portrayed (Connelly & Clandinin, 1990).

Functions of Stories

In the culture of classroom teaching, teachers try to make sense of what is happening and
their stories reflect retelling and reconstructing once they gain more expertise teaching in their
classrooms (Osborne, 1998). The habitual or novel actions that teachers employ are possibly
reflections of their personal lives combined with their experiential knowledge of teaching
(Carter, 1993). Thus, teachers’ stories can have many functions depending on the goal they set
out to achieve given the context. Scholarship has shown that teachers use stories as instructional
tools (Clough, 2011; Egan, 1986; Isabelle, 2007; Klassen 2007; Osborne, 1998) and this may be
the vehicle to demonstrate how teachers’ stories represent science. In addition, they have used
stories as reflections of their teaching (Ah Nee-Benham & Dudley, 1997; Jupp & Slattery, 2010;
Moore, 2008; Seiler, 2009) in science education, which may help to illustrate how they make

sense of their relationships with their students, and their own personal identification with such



stories. Stories as instructional tools have often been told within the curriculum context to
understand how they shape teaching and learning. Stories as reflections have been told beyond
the curriculum context to encompass teachers’ life histories. Furthermore, these reflections may
be cast as legitimation to the teacher’s role in sharing knowledge distinct from the dominant
discourse of science.

Without stories having context and a personal connection, students may struggle to
integrate scientific knowledge into their ways of knowing (Stinner, 1996; Metz, Klassen,
McMillan, Clough & Olson, 2007). Kubli (2005) cites Vygotsky, stating that stories mediate the
thought processes between scientific concepts which materialize deliberately, and spontaneous
concepts that are practical and contextual in character. The spontaneity of these concepts seems
to differ though depending on the teacher’s intent in telling the story. Teachers do not always tell
these stories as part of planned events in their lesson plans (Shirley, 2005). Instead, they may aim
to enhance students’ knowledge or clarify vocabulary with stories located in contexts of their
own experiences (autobiographical), other’s experiences (biographical), or fictional experiences
(Shirley, 2005). Stories based on biographies or fictions tend to stem from current events,
discovery or a historical situation where the context of scientific theory is evident (Kubli, 2005).
However, the author affirms that these contexts contrast with the stories that teachers tell that
outline their personal involvement.

Scholars have studied the structure and function of these stories. Specifically, they have
spoken about how stories may elicit student background knowledge, clarify unclear concepts,
promote engagement and attention, and build community. These functions will be detailed in the

following sections.



Activating and Building Background Knowledge

Research literature that looks at how stories can be used to build student background
knowledge stipulate that the story must be situated in a context and connect to students’ personal
experiences (Stinner, 1996). Stories that are linked to the context of a history of science are aptly
named historical narrative. These stories are matched up with the features of narrative which
have chronological sequence and plot (Metz et al., 2007). Utilizing history to portray science
content contextually provides for greater authenticity and meaningfulness for students (Clough,
2011; Klassen, 2009; Stinner, 1995).

Connecting to students’ personal experiences is an acknowledgement that students do
come into the classroom with some content knowledge. As a result, the stories that are told must
contain some details that connect to students’ backgrounds. Additionally Metz et al. (2007)
assert that teachers incorporate imaginative and manipulative events in their stories. In so doing,
they employ strategies to stimulate students’ background knowledge. The strategies they
recommend are providing opportunities for students to ask (a) predictive, inferential, and open-
ended questions, (b) employ compare and contrast procedures to link students’ ideas with
historical ones, (c) conduct demonstrations and projects for cross-curricular integration, and (d)
incorporate writing (e.g. journal) and guided reading strategies.

The possible drawback in this research is the lack of attention given to how students may
interpret the contextual character of stories of historical narrative in their personal lives. Kubli
(2005) stated that many of his students reported that it was important for them to understand how
the teacher’s experience was made salient in the story because science became more humanistic.
Teacher involvement in the story (whether telling their own story or someone else’s) seems to

also be crucial for younger students because it introduces social elements that have moral and



ethical implications (Shirley, 2005). As students are trying to make sense of these stories, they
are also learning particular norms of language use and actions that imply how scientists may be
socialized, (Aikenhead & Jegede, 1999; Lemke, 2001, Lundqvist et al., 2009). Milne (1998)
affirms

interpretation is a complex interactive process, and often the readers can become

captives of the text because the text is believed to be the expert and the reader the

novice. Because students in particular are deemed, or believe themselves, to lack
situated knowledge, they are more likely to accept science stories as truth and to

accept uncritically the values and meanings that underpin the story. (Milne, 1998,

p. 179)

Historical science stories usually have a scientist as the protagonist in the story. Even
though students may recognize the actions of the scientist, they may feel that the social role the
scientist had in their respective life differs from their own personal role. This distance is
augmented by the possibility of an “architecture of myth” being employed when constructing
these scientists and their lives (Allchin, 2003). Allchin refers to this architecture as a
glamorization of scientists and their craft through portraits of them working alone with no
obstacles. History is distorted as their deeds are cast out of proportion and exacerbated by the use
of rhetorical devices such as ‘a eureka moment’ and tragic irony (Allchin, 2003). Metz et al.
(2007) acknowledge that this possibility is inherent in telling historical science stories.
Therefore, they argue that there is a difference between using rhetorical devices to conjure affect
and using the stories honestly so that they include strategies to deconstruct them in order to
uncover ambiguities or hidden agendas. Many researchers state that the social lives of scientists

differ from the social roles students and teachers currently inhabit in terms of age, race, socio-

10



economic status, ability, gender, sexuality and ethnicity (Bianchini, Cavazos & Helms, 2000;
Carter, 2004; Carlone & Johnson, 2007; Ryan, 2008; van Dijk & Atienza, 2011).

Consequently, historical science stories may not solely function to elicit students’
background knowledge on cognitive levels but also on social levels. It seems that even though
stories can elicit students’ knowledge, the intention for students to learn from them is speculative
because the stories can have implications for their current lives. Milne (1998) reaffirms this by
citing Martin and Grouwer in their 1991 paper that

the elevated status of scientific knowledge leads students to imagine that they

cannot achieve that level of understanding. Therefore, a focus on the struggles of

scientists as well as on their successes might help students who have struggles in

their own lives to identify more closely with the great scientists. (Milne, 1998, p.

184)

This is why it is crucial to analyze what stories may do in other contexts, like stories told
spontaneously in classrooms, because it is possible that teachers’ stories may create new

practices or norms for science learning and/or socialization for students.

Clarifying Unclear Concepts or Vocabulary

From the research reviewed, there are very few empirical articles that examine how
stories can help students revise their misunderstandings of scientific vocabulary. However,
stories helping to clarify scientific concepts have been documented in theoretical and empirical
ways regarding the nature of science. The ‘nature of science’ was an expression coined by
Norman Lederman to examine the underlying assumptions of scientific knowledge and progress

(Liu & Lederman, 2007). These assumptions he claimed can be revealed when distinguishing

11



between the language that teachers use to communicate science and the subsequent
understandings students obtain for the nature of science (Zeidler & Lederman, 1989). The
authors found that the language that teachers use contain implicit references to how students
interpret concepts. Without a context or “without qualifications” students may understand
science in a Realist tradition which conveys empirical truths that objectively represent and
describe phenomena (Zeidler & Lederman, 1989, p. 772). Thus it seems that stories can provide
contexts that may not only activate student background knowledge but also clarify concepts that
engage their own subjective understandings. In other words, stories may invoke the
Instrumentalist tradition which offers products of human investigation and creativity that utilize
inferences and models to explain phenomena.

Students’ clarification of concepts with teachers’ stories appear to also be influenced by
their interpretation of the contexts. This is because the story form may not only contribute to
students’ understanding of the concept but also its commitment to their long term memories
(Klassen, 2007). Klassen (2007) wrote a theoretical article using the story form as an analogy to
understand the processes of learning science through conceptual change. He asserted that the
story form contains temporal elements that may reveal mental processes of how concepts in one
state can transform to another state. For instance, the temporal elements are structurally
organized with a “beginning state, through a middle event, to an end state,” (Klassen, 2007, p.
307). The end state follows the beginning state and bears a relation that suggests that the plot has
come to an end (Egan, 1986; Gerrig & Egidi, 2003; Norris et al, 2005; Sacks & Jefferson, 1992).
Klassen (2007) categorizes these relations as described by researchers in terms of binary
opposites like happy and unhappy, and in science, hot and cold. However, the author argues that

these opposites are too extreme to describe stories that have a beginning state that is refined and

12



elaborated at the end. For example, Ms. M can provide a story where she begins speaking about
her daughter having blue eyes, but both her parents have brown eyes. She ends the story with the
daughter’s grandfather having blue eyes which speaks to the trait of blue eyes skipping a
generation. Students can retain the concept of children only inheriting traits from their parents,
but Ms. M’s story communicates that traits are passed on through generations which further
refines their understanding of trait inheritance.

Klassen (2007) affirms that the story structure model of beginning and end state can
provide a heuristic to explain the learning process of how new concepts can add to, refine, or
change concepts stored in long-term memory. These new concepts are retained under two
conditions: (1) the concepts need to be understood and (2) the concepts need to be remembered.
Therefore, the end state ‘makes sense’ once the middle event contains or produces some change
derived from the beginning event.

In Ms. M’s story, the quandary that emerges upon hearing the middle event is “How did
the daughter have blue eyes in the first place?” Once the student hears the end of the story, they
may further understand the concept of trait inheritance where a trait appears in one generation
and not the other. However, would students commit this concept to long-term memory? Would
they remember it? Klassen (2007) concludes then that remembering these concepts from stories
also relies on students anticipating the end result. The stories told need to build curiosity and the
emotion incited builds adequate momentum to tie the concepts to students’ long-term memories.

Tao (2003) found that if students grasp at concepts in stories that fit neatly in their
memories, it is likely that they will accept theses scientific concepts as they are and not critique
them. In his study, secondary school students were provided with stories as they worked in peer

collaboration. Peer collaboration was a strategy designed to encourage students to work together

13



on a task. As they read the stories, they had to make and justify their ideas publicly for critique
and clarification of concepts pulled from stories. Tao’s (2003) aim was to identify the processes
by which students came to understand these concepts through stories. These stories had explicit
references to science being used to improve lives and understand nature, and described
experiments that tested hypotheses to explain phenomena that did not necessarily represent
reality. These references were in concert with the criteria for the nature of science.

Tao (2003) discovered that the majority of students held on to their views of scientific
theory being facts proved by experiments. Even though students claimed to enjoy the stories,
they did not learn the concepts from the stories as intended because their assumptions of what
science was were steadfast. The author pointed out that interpretation of the contexts of these
stories came into play where “Students’ peer interactions showed that most of them were not
fully aware of the overall theme of the stories; instead, they attended to certain aspects that
appealed to them and appeared to confirm and reinforce their inadequate views,” (Tao, 2003, p.
167). As a result, students selected features of the story that confirmed their own understandings
of the concepts stored in their memories. These stories were not told in such a way, or contained
adequate details, to heighten students’ emotions to the point where they were encouraged to
question the concepts being taught.

It seems that when concepts grasped from stories fit neatly into students’ memories, they
re-enact an ending of the story for themselves that makes sense for them. However, the concepts
they retain may be incorrect or may fail to explain the phenomenon that was represented in the
story (Klassen, 2007). Also, caution is noted where the clarification of concepts by stories is
never smooth. There are many end states that can be accomplished by the teacher and students

through story. Furthermore, the ways in which students and teachers make meaning are made
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relevant through their personal and cultural contexts and histories (Witherell & Noddings, 1991).
However, this review highlights two aspects of how stories can help clarify concepts. Firstly,
stories need to contain adequate details so students’ interest is sustained to incorporate the new
concepts learned with their own knowledge. If too many details are given in the story, students’
interest might wane since they are not provided with opportunities to anticipate the end result. If
too few details are given, students may find it difficult to make the connections themselves and
may accept the concepts as told by the teacher (Milne, 1998). Secondly, and more importantly,
how the story is told matters. If the stories are told by the teacher in a Realist tradition, students
may further think that these concepts have already been discovered and cannot be interrogated. It
may help if teachers are skilled in storytelling because then the end result they provide are not
those anticipated by students. The teacher scaffolds the concepts with stories in such a way that
disequilibrium is achieved whereby students’ initial conceptions are disrupted (Klassen, 2007,
Tao, 2003). Students’ emotions are intensified to the extent that they query the concepts told in

the stories and reflect on what was taught.

Promoting Engagement and Attention

Many studies that include stories in their analysis claim that stories can heighten attention
or improve students’ engagement with science (Clough, 2011; Egan, 1986; Kubli, 2005; Metz et
al., 2007; Stinner, 1996). Kubli (2005) referred to students’ attention being prompted in the
‘addressivity’ of telling the story. Citing Bakhtinian theory, the teacher in making contact with
her students makes every effort to welcome them as listeners. Teachers need to become aware of
students’ inner speech in order to produce intellectual and emotional responses that students can

follow and understand. Students who are striking mutual understandings with their teachers are
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often those whose attention can be roused. Kubli (2005) though affirmed that teachers may
struggle to tell riveting stories because they may find it difficult to connect to students and thus
are unsure of students’ expectations.

Teachers may overcome the obstacle of identifying with their students by either telling
stories that contain other people’s voices or discourses, or stories that contain the teacher’s own
experiences (Egan, 1986; Kubli, 2005; Metz et al., 2007; Stinner, 1996). Students were said to
find these stories the most engaging in their college classrooms, after they were interviewed by
Kubli (2005). When students recognized discourses from their own social environments in their
teachers’ stories, they became more engaged because there was an emotional impact. These
familiar features sparked affective engagement among the students (Klassen, 2007). On the other
hand, students were engrossed when teachers spoke about themselves, portraying their
humanness. Students also stated that they were able to organize the line of argumentation for
scientific concepts with teachers’ personal stories, and that these were most memorable. They
cautioned however, that teachers need to be sensitive about the appropriate time to tell these
stories because the stories need to fit the context, in terms of connecting with the concepts
taught, and students’ train of thought; they cannot be only anecdotal in a science classroom.

Shrigley & Koballa (1989) report that anecdotes are “‘unpublished’ short versions of
stories which are told for the element of surprise; they often contain descriptive content of
phenomena that is uncommon to the everyday listener. The events appear to be connected
arbitrarily so they motivate the listener to seek answers thus inciting affective arousal or attention
(Klassen, 2007). Norris et al. (2005) express this element of surprise as narrative effect. Besides
this effect being said to promote greater comprehension, it is also said to stimulate attention

because the content as narrative is familiar. The authors state that “There is an appeal to the view
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that narratives are easier to comprehend, because the most basic elements of narratives are
germane aspects of all human experience,” (Norris et al., 2005, p. 554). This effect can be
compounded by the fact that a norm exists for reading for understanding in classrooms which is
taught with the genre of narrative and infrequently with other genres like expository and
argumentative text.

Even though stories may have these anecdotal elements or narrative effects to promote
student engagement, they run the risk of subduing student learning. Given the degree of the
content that is familiar, the likelihood that the story has plausibility and persuasiveness increases
(Shrigley & Koballa, 1989). It is this very act that can encourage listeners to take inferential
leaps and not questions the validity of the story. Shrigley & Koballa (1989) cite Gordon Allport
who speaks to this phenomenon as overgeneralization whereby “People are slow to deduce
particular instances from a general truth, but are remarkably quick to infer general truth from a
vivid instance,” (p. 296). Thus the teachers who tell stories with a high degree of narrative effect
can inadvertently teach students that their example is true for all instances and likely holds a low
risk of error. Thus students may not learn about alternative outcomes to the ‘truth’ presented.

Teachers, however, can use these anecdotal stories as teachable moments because they
exemplify the danger of jumping to conclusions in science education (Shrigley & Koballa,
1989). Teachers can also capitalize on the vividness of imagery inherent in their stories to engage
students to come to expository and argumentative science texts which are noted to have denser
vocabulary and complex propositions (Scruggs et al., 2008; McGinnis, 2002). Even so, concrete
claims cannot be made about the superiority of stories to promote student engagement and

attention because there have been little research comparing narrative texts to other types of texts
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(Norris et al., 2005). There has been even less research looking at teachers’ spoken discourse
(Oliveira, 2010).

Given the finding that there is little research focusing on how teachers’ talk actually
engage students, Oliveira (2010) attempted to describe the oral strategies that actually engage

students. These strategies are discourse markers that can be identified in teachers’ stories. He

found that when teachers use figures of speech such as metaphors, metonymyl, synecdochez,
irony or exaggeration, they can increase student engagement. However Oliveira (2010) admitted
that he did not evaluate how students’ participated in response to these discourse markers which
may have strengthened his claims. In this case, Turner & Patrick (2004) point to the discourse
patterns that can facilitate student engagement, and encourage shy students who may not be
highly competitive. They claim that teachers’ discourse need to be consistent with attending to
students’ needs by avoiding differential expectations and calling patterns. Consequently, the
personal goals of the students must match the instructional behaviors that teachers choose to
perform. This is in a cognitive frame, which highlights that teachers’ stories need to include

cultural and/or familiar aspects of students’ lives.

Building Community
There is more literature available on how teacher discourse can help to build a

community of learners, but little focusing specifically on a type of discourse like stories.

! Metonymy is described as word substitution whereby an object, being or idea is referred to not
by its actual name but by the naming of something near or closely related (Oliveira, 2010).

Synedoche is a form of metonymy whereby a part of an object, being or idea is used to refer to
its whole (Oliveira, 2010).
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Research findings directed to how teacher discourse may build communities in the context of
connecting to students, may inform how stories may function in the science classroom.

Rex, Steadman & Graciano (2006) conducted a literature review on classroom
interactions and found seven perspectives: process-product, ethnographic, cognitive, socio-
cognitive, discourse analysis, critical and teacher research. The perspectives denote the purpose
of the study, conceptual framework, research questions and methodology. Of particular interest
to this study are the socio-cognitive and discourse analytic perspectives.

The literature that draws on the socio-cognitive perspective for classroom interactions
denotes that communities are constructed through members’ conceptions of, and engagement
with, activity structures. Thus the learning that takes place within these communities emerges
from the socially situated interactions with the objects and materials within the context. Varelas,
Luster & Wenzel (1999) looked at how a teacher, Barbara, strived to build a community of
learners. She was successful in negotiating the social-organizational dimension of the community
whereby the environment is nurtured and built through interactions that foster trust, respect and
shared values. The participatory framework created enables students and teacher to switch the
roles of expert and novice (Herman, 2003). However, Barbara however was less successful with
the intellectual-thematic dimension. This dimension refers to the ability to transform student
participation into scientific practice (Varelas et al., 1999). Teachers are able to introduce how
phenomena (in some cases data) connect to scientific theory. They can explore and discuss these
connections with students by making it meaningful through stories, models and experimentation.
Since the teacher was primarily focused on negotiating supportive interactions among students,
she missed the opportunities to connect students’ responses to scientific theory and assist

students in elaborating their points. If students took more time to elaborate their explanations,

19



she may have noticed their misunderstandings, or that they were speaking about the phenomena
in divergent ways (Varelas et al., 1999).

The fact that the intellectual-thematic dimension was secondary to the social-
organizational dimension may have stemmed from the way the community was formed. The
teacher brought about an actual community of students from her and her colleague’s classes that
met outside of class time every day. Thus the teacher and the students may have come to the
group with different goals, beliefs, values, and purposes. If these are not similar among teachers
and students, the outcome may be very different, from what was intended such as science
learning being interrupted (Ballenger, 1992; Siry & Lang, 2010). For example, the teacher’s
primary goal was to transform the group of students into a community of learners where students
voiced their thoughts and challenged each other in an attempt to make meaning. The students,
however, were not familiar with the style of participation in their own science classrooms and
this may have posed new ways of thinking in terms of what they can say and what role they
could play. So if teachers do incorporate stories in their talk in an effort to build a community of
learners, can their stories both connect to students and facilitate their science learning?

The literature that draws from the discourse analytical perspective on classroom
interactions suggest that teacher discourse can take on both functions. Firstly, a participatory
framework can be employed for analysis because it looks at the multiple layers (cultural,
linguistic, social) that utterances can take as teachers navigate their discourse in the classroom.
This framework can outline the utterances that may have been used to identify with students (e.g.
in terms of revoicing) and/or to teach concepts (e.g. direct instruction or extending students’
contributions). Secondly, Enyedy & Goldberg (2004) suggest that the object of the science

lesson must be clear and that flexible roles and rules granted between teacher and students. The
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object of the science lesson requires transitions between activities and a rationale for why the
activity that followed stemmed from the previous one (Puntambekar, Stylianou & Goldstein,
2007). If the community’s activity is framed around a story told by the teacher, “it can establish
an object that orients the community toward genuine inquiry and creates conditions for
conceptual learning,” (Enyedy & Goldberg, 2004, p. 925). In addition, the story needs elements
that students are familiar with outside of the classroom (Kubli, 2005).

The flexibility given to the roles and rules between students and teacher is similarly
aligned to the social-organizational dimension of the classroom community. The caveat, though,
is that teachers may also need to provide opportunities for students to interrogate the story and
build upon it (Enyedy & Goldberg, 2004). The teacher becomes both learner and student in an
activity of science. Moreover, teachers who resist avoidance behaviors like sarcasm and isolating
one student with respect to another while negotiating the discourse can build community (Turner
& Patrick, 2004). If the teacher disagrees with a response made from her story, she can make the
instance a learning opportunity where students can continue to test their inferences until they
reach a conclusion (Enyedy & Goldberg, 2004). In so doing, a community of learners with story
may be supported.

Beyond the purposes strictly related to the science curriculum, teachers may tell stories
related to their personal roles or their professional roles. The functions that are illustrated in the
following section are how teachers’ stories may legitimize their voice in the dominant discourse

of science, and uncover the roles or positions that they occupy.
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Teacher Voice

When individuals attempt to make sense, their discourse may not only contain aspects of
their personal experiences but ‘common sense.’” Taylor (2009) cites society’s understandings as
‘society’s common sense’ which refers to “aggregated ideas and theories about how the world is
and should be, and the associated practices or ways of doing things which make up our shared
cultural environment,” (p. 5). Gee (1991), a sociolinguist, puts a critical slant to ‘society’s
common sense’ by referring to it as dominant discourses. Individuals or groups, whose intentions
usually are to obtain social goods, or acquire social status for their own benefit, use dominant
discourses (Gee, 1991). These groups do not only create dominant discourses, but also standards
or norms by which to measure non-dominant groups (Lemke, 1990). Thus, students’ knowledge
of key scientific concepts reflects the assessments put forth by standards created by dominant
discourses. This outcome is often used as the sole and fixed measure of success, because it
supports political goals of a knowledge-based economy (Kelly & Sezen, 2010; Shaw &
Greenhalgh, 2008). These goals may be used as resources by teachers socially and politically.
They may believe that their roles as teachers and their possession of science knowledge as it
exists cannot be questioned, in order for students to learn the key concepts (Brickhouse, 1990;
Hanrahan, 2006). An apparent consequence is that there is little acknowledgement of how these
dominant discourses and norms are hindering teachers’ voices in making sense of science, and
possibly may be influencing their interactions with students with diverse educational needs.

Teachers’ voices are evident in the stories told by Osborne (1998) about herself and Ah
Nee-Benham (1997) about Jacquilyn Dudley. Osborne (1998) examined how she made sense of
science and found that if she gave students similar opportunities, the discourse that was produced

was unexpected. Her goal was to have a writing workshop where students would research and

22



write stories about dinosaurs. Her classroom students included a majority of English language
learners. She began the unit telling stories about dinosaurs from various resources. She wanted
students to identify whether any of the concepts were fact, theory, or fiction in the spirit of
creating a lens that critiqued what scientific knowledge was and how it was produced. In so
doing, students will grasp some concepts to write a story and defend its construction with their
peers and teacher, thus engaging in authentic science activity. However, the outcome was that
students directed the progression of the workshop by articulating questions about concepts taken
from the stories, and reflecting on their fundamental assumptions of science. Osborne (1998) did
not expect this turn of events but she allowed it to continue as she recognized that verbalizing her
view about how science was constructed through story encouraged students to think about their
own views. The decisions students made to include some concepts and not others came from
implicit assumptions or subjective understandings that were tied strongly to their respective
cultures and were revealed in their discussions. These revelations led Osborne (1998) to reflect
upon her own values and uncover the assumptions that she made with her original pedagogical
choices, which culturally made sense to her. In a classroom working with students with different
cultures and abilities, stories provided Osborne (1998) with a context to examine her voice
through expression of her tacit values and reconstruction of the logic behind those values. The
stories also encouraged students to articulate their voices which gave Osborne (1998) the
opportunity to study by seeing how students learn from their standpoint (Witherell & Noddings,
1991).

Jacquilyn Dudley told many stories to Ah Nee-Benham (1997) as she chronicled her
experiences as a daughter and student to those of becoming a science teacher. Her stories

disclosed the complex interconnections between her cultural, social, and ethnic background and
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how these influence her perceptions about self and school (Carter, 1993). Ah Nee-Benham had
extensive interactions with Dudley using interviews, classroom artifacts, a reflective journal,
personal writings and poetry, and a pedagogical biography which was a product of a college
course. As a result, Ah Nee-Benham was able to provide a thick description of the narrative that
emerged from Dudley’s stories that revealed the nuances of oppression through her inertia and
combat in dealing with difference. As an African-American, Dudley recognized how her
ethnicity was devalued in curricula and by some key people in her life. Also, since she did not
grow up in an African American neighborhood, she was ostracized by some people of her own
ethnicity because she was seen as not being fully conscious of the Black experience. As a result,
Dudley turned to her teachers and herself for support. Also, the social consciousness and
collective responsibility that developed from the civil rights movement and other events in the
1960’s gave her the courage to express her voice through poetry and share her beliefs of
understanding and unity through teaching (Ah Nee-Benham & Dudley, 1997, p. 70). As a result,
Dudley shared stories with her students that emphasized the values of care and respect and
provided structure with clear objectives which highlighted the tensions that existed between the
two. It was a reflection of her own experiences that was an interweaving of her personal and
professional self (Moore, 2008).

Witherell & Noddings (1991) contend that “stories can join the worlds of thought and
feeling, and they give special voice to the feminine side of human experience — to the power of
emotion, intuition, and relationships in human lives,” (p. 4). It seems that stories can expose
teachers’ voices (and those of their students) to show how social and cultural dimensions can
have powerful influences of how teachers teach and students learn in the classroom (Ah Nee-

Benham & Dudley, 1997; Osborne, 1998).
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Roles or Positions of the Teacher

As teachers tell their stories, what are they doing? Are their narratives having any affect
in the classroom? As teachers narrate their experiences, they may choose certain positions in
comparison to others. Their choices may be determined by their role in the classroom, thus they
may occupy a ‘safe’ or ‘risky’ position. A ‘safe’ position may refer to some teachers who
maintain the rules because it confirms the differences they perceive, which may reinforce the
stereotypes associated with the dominant structures in science (Brand & Glasson, 2004). The
‘risky’ position may refer to Lemke’s (2000) description of some teachers who may break the
rules or norms in order to create alternative outcomes for their students that are not deemed
successful. Therefore, the positions teachers may take as they tell their stories may be their
response to the context as they attempt to make sense of science meaningfully.

The knowledge utilized when teachers assert particular positions are part of the value-
judgments they make in order to make sense of past experiences, commitments, beliefs and their
subject matter knowledge in perceived contexts (Salloum & Abd-El-Khalick, 2010). Salloum &
Abd-El-Khalick (2010) state that teachers making sense of their own practice requires further
exploration because past research has not utilized interpretative frameworks that position
teachers as sentient beings that utilize more than just logical/rational knowledge. They continue
that the use of practical-moral knowledge implies that knowing about the world may fall into two
categories: paradigmatic cognition and narrative cognition. This study focuses on narrative
cognition because individuals take action based on the interaction of several variables in their
lives that do not follow prescribed patterns (Bruner, 1987). Thus individuals who use narratives

are positioning themselves as taking action bolstered by memories connected to emotional and
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motivational meanings (Polkinghorne, 1995). Furthermore, these positions derived from their
personal meanings form identities (Moore, 2008).

Researchers have examined how teachers’ positions or positionality and identity are
inextricably linked. They found that the identity derived from teachers’ personal histories can
shape their positionality when interacting in the classroom (Goldston & Nichols, 2009; Moore,
2008). For example, Moore (2008), in challenging professional development research, argues
that teachers’ identities emanating from their personal lives can influence their social positions.
Her study found that African American science teachers used their identities as resources for
privilege and obligation in high school contexts that were predominantly African American.
Their unique personal histories provided narratives that revealed gender and racial oppression.
However, their experience of the interlocking aspects of oppression, power, and privilege
enabled them to occupy positions that shaped their knowledge of science, pedagogy and
themselves, which similarly influenced their interactions. They communicated experiences that
both represented their sense-making processes, and constructed their entry into a context that
seemed at times, welcoming or intimidating.

Consequently, teachers’ stories are not only constructions but representations of one’s life
(Bruner, 1987). Bruner (1987) asserts that the narrators are committing a reflexive act when they
are both privileging their stories in response to the context, and disrupting their stories despite
their rendition. The reflexivity emerges when scholars indicate that teachers may both (1) occupy
particular positions in relation to their students and (2) select particular experiences, when telling
their stories (Hanrahan, 2006; Moore, 2008; Upadhyay, 2005). Hanrahan (2006) states that a

teacher who assumes a hybrid identity is one that occupies a variety of positions, and
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communicates rich, everyday experiences that provide opportunities for students of all

backgrounds to access science.
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Conclusion

In conclusion, there are two ways in which stories function: (a) improving science, and
(b) establishing relationships with students. In some cases, both functions are strived for but the
construction of stories is mediated by the roles of the teachers and the students. In terms of the
affordances of teachers’ stories, they can demonstrate how science is lived. Students can hear the
experiences of teachers making sense of science in their own lives which are current and
authentic. Upon hearing these stories, students’ knowledge can be elicited, concepts can be
refined, their engagement stimulated, and they may feel that they are indeed members of a
classroom community. Students see their teacher occupy various positions to teach science, and
the teachers’ stories in particular may show that they can learn science amid difficulties they
might face.

The constraints of stories though seem to rest mostly upon the role that the teacher
chooses to take in order to teach science, thus conveying the opportunities that she provides for
her students to learn science. If looking at two extremes, a teacher who views her role as
teaching science in one way may not use stories at all. On the her other hand, a teacher who
views her role as teaching science in multiple ways may tell stories and use many other strategies
to the extent that there is little coherence and students are lost in the process of learning science.
It seems that a balance needs to be sought where a teacher uses stories to convey her personal
experiences with science. In so doing, students can see science as currently lived. Additionally,
the teacher allows her students to interrogate and question her story. The result might be that she
is able to correct misunderstandings and clarify concepts that students might demonstrate as they
vocalize their thoughts. Furthermore, she is informed of whether her students are following the

correct line of thinking as the story becomes the object of science activity. Finally, the teacher
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recognizes that all students need to participate in learning so even though they may not question
her story, she might use an alternative strategy of allowing students to write their story. As such,
students are involved in the sense making process of science, thereby engendering a community
of learners.

Consequently, teachers’ stories help to build the narrative that they adopt in the
classroom in terms of their utterances and their management of student discourse. They are using
their voice to make available their experiences with science, but also allowing students to
participate in that process. Scholars have shown that when teachers include students’ experiences
or their funds of knowledge in their science teaching, science becomes more meaningful for
students and its impact can reach persons beyond the classroom like parents and community
members (Calabrese Barton & Tan, 2009; Upadhyay, 2005). Upadhyay (2005) also indicated
that teachers who share their own experiences create an environment that is relevant to students’
lived experiences and their responses are given equal merit. In Brickhouse’s (1990) study, one of
the teachers did speak of experiences but they were not his; instead, he described the livelihoods
of scientists.

Even though the studies conducted by Brickhouse (1990) and Upadhyay (2005) delineate
the connections between teachers’ discourse practices and knowledge they do not systematically
indicate how the teacher’s stories of their experiences functioned (Notris et al., 2005). Carter
(1993) may have described their interpretations as lacking genuineness because their plot
structuring served to satisfy dominant paradigmatic interests for finding “best practices” instead
of documenting what teachers actually may be doing with their stories as they are told
spontaneously. The functions of the stories appear to be at conceptual levels in terms of

representing science, relational levels in terms of relating to students and identification levels in
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terms of the roles they might adopt. There is a need to identify how teachers use stories to
understand if they operate in productive or unproductive ways. This dissertation will attempt to
address these issues to determine how teachers’ stories function to help students make sense of

science.
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CHAPTER 3
METHOD

This chapter begins with a brief overview of the research approach that is used to
interpret the data. I then elaborate on my role as a researcher, the participants, and the context.
Lastly, I discuss the steps taken for data collection and analysis.

This dissertation is an interpretative case study that examines how one teacher, Ms. M,
uses stories in an elementary science classroom. It lends itself to a qualitative approach because
it takes place in a natural setting, uses interpretative methods, and is emergent (Creswell, 2009).
The context is a fifth grade classroom and the procedures employed are to interpret the teacher’s
stories. Patterns of understanding will materialize through interpreting a series of Ms. M’s stories
(Creswell, 2009). These patterns arise from a recursive movement between the data and the
categories that emerge from the classification process of stories for their similarities
(Polkinghorne, 1995). Analyzing these patterns will be accomplished with a basic form of
content analysis (Neuendorf, 2002). Afterward, the combination of stories will be interpreted and
discussed to illustrate a narrative of her experiences related to teaching as she works toward
helping her students make sense of science. This type of narrative analysis is called narratives as
practice in social interaction, where the focus is on how stories operate in society (Perdkyld &
Ruusuvuori, 2011). In this case, it is Ms. M’s classroom and how her stories are constructed and
organized in the given context.

This case entails an in-depth inquiry into a setting bounded by the participants’ activities
and time (Creswell, 2009). This case study also possesses features that are particular to the
teacher’s classroom context: descriptive, to richly explain the teacher’s use of stories, and

heuristic, to add to a reader’s understanding of the stories told in a science classroom (Merriam,
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2009). The case for this study, Ms. M, was selected because it was a purposeful sample
(Bloomberg & Volpe, 2008). While spending time in fifth grade classrooms collecting data on
how teachers used the technology-based science curriculum, [ was intrigued by Ms. M’s use of
story compared to other fifth grade teachers. Her case was not based on a snowball effect where
her colleagues recommended her as a ‘story-telling’ teacher (Shirley, 2005). Instead, her case
was opportunistic, or presented the opportunity to illustrate how she used stories in her
classroom (Patton, 1990). Ms. M was chosen because she initiated activities and spoke of
experiences external to the curriculum with students that had diverse educational needs. In
addition, she was in her second year of teaching the curriculum which was seen as ideal because
she could possibly speak outside of the intended curriculum discourse, integrating her subjective

understandings of science (Keys & Bryan, 2001; Williams, 2008).

Role of the Researcher

My participation in the research process revolved around designing the online curriculum
unit and the lesson plans. During the project run, I was present at most of the classroom sessions
when the WISE curriculum was being implemented in the classroom. When I was in the
classroom, I helped the teacher with classroom management and pedagogy since I was very
familiar with the curriculum. Therefore, I was not only occupying a position as a researcher in
the classroom but also as a mentor (Slotta, 2004).

As the researcher of this qualitative study, I hope to depict a holistic picture that is both
descriptive and interpretative for Ms. M’s narrative. Thus, the process is both inductive and
deductive as I navigate between the codes and interpretations. As a result, [ have to be very clear

of the interpretations that are drawn in order to reveal my intuitive or reflexive moves (Carter,
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1993). Reflexivity is said to be an introspection and acknowledgement of my biases, values and
interests (Creswell, 2012) which is a vital part of the representational validity taken in qualitative

research (Baxter, 1993).

Research Participants and Context
The data reported in this dissertation was part of a larger project that investigated how
elementary and middle school students developed coherent understandings of heredity and
related concepts across grade spans. A web-based science inquiry curriculum called WISE (Web
Inquiry Science Environment) and offline laboratory materials were utilized. For this case study,
I analyzed and interpreted the discourse of one 5th grade teacher called Ms. M. Pseudonyms

were used to protect the identities of the study participants.

Study Context

This study was implemented in two fifth-grade classrooms taught by Ms. M. The two
classes, Zeta and Gamma both consisted of 28 students. The students attended an elementary
school in grades five through six in a Midwestern suburban school district. The school was well
resourced technologically with Internet access, a Smart Board, multimedia projector, and two
computers in every classroom, as well as a computer lab with approximately 32 computers. The
principal and science teaching staff were dedicated to ensuring the best learning opportunities
and had successfully secured a grant to obtain additional laptops for students. As a result, Ms.
M’s students used the laptops in the classroom while they worked with the WISE Heredity

curriculum materials. Figure 1 depicts a layout of Ms. M’s classroom.
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Figure 1. Typical layout of Ms. M’s classroom
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Background on Ms. M

Ms. M is a Caucasian female teacher who majored in English, and also held a Master’s
degree with a special emphasis in Early Childhood Education. At the time data was collected,
she had accumulated six years of teaching science at the 5th grade level. Before implementing
the heredity project, Ms. M completed a demographic background questionnaire. She indicated
that she was somewhat confident in teaching science and moderately confident using educational
technology.

Ms. M agreed to teach the core science topic of heredity and integrate technology into her
instructional practices with the WISE curriculum. She was provided with the 5th grade WISE
curriculum and all necessary laboratory materials (e.g. Wisconsin Fast Plants™). She taught the
curriculum at least four days per week for a total of six weeks. The author was present to video-
tape the classroom science instruction three days a week on average. Students were learning
science using computers for the first time and Ms. M was teaching with WISE for the second
time. The students worked with laptops in the classroom for science and were grouped in dyads.
The teacher purposely paired the students based on how well they socially worked together.

When Ms. M worked with the WISE curriculum, she generally began by showing an
activity step from the curriculum with the projector. She used the Smart Board at the front of the
classroom to navigate through the WISE steps in the unit. Sometimes, the Smart Board did not
work so she asked either a student or I to assist with navigation on the computer at the back of
the classroom. She usually read through the information or evidence on the Smart Board screen.
Afterward, she would ask students questions about what she read. When was finished lecturing
or discussing with the students which took up approximately half of class time, she would give

the laptops to students so they could work in paired groups on the WISE curriculum unit. During
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this time, she would facilitate individual group discussions with different pairs. If the students
were not working on the computers, they were working with the Fast Plants® in paired groups
and writing their observations about plant traits in their offline journal. At this time, Ms. M

would also sit with different pairs to discuss the traits they observed in their plants.

Background on Students

The total student enrollment for grades 5-6 in the period 2009-10 was approximately 361
students. There were 180 male and 181 female students.

For fifth grade alone, 30% of the students qualified for free or reduced lunch. The
ethnicity of students was as follows: 20% African American, 11% Asian, 61% Caucasian, 6%
Latino and 2% Other. 10% of the student population was enrolled for special educational
services and 5% were English Language Learners.

Ms. M taught two classrooms for science which were Zeta and Gamma. Desks were
arranged into six tables or stations in the classroom as shown in Figure 1. There were
approximately four to six students sitting at each station. Stations were either heterogeneous or
homogeneous by gender since Ms. M changed the configuration approximately every three
weeks. Most of the students were suited to general education. Students who did receive special

educational services had a paraprofessional in the classroom to assist them with classroom

. . 3
duties. There were some students however who were protected under Section 504 .

3 Section 504 under the Vocational Rehabilitation Act of 1973 protects students who may have
any condition that substantially limits their ability to learn in school. However, these students do
not meet the eligibility criteria for special educational services. As a result, general educational
personnel need to make every effort to take steps necessary to provide the highest quality
education and eliminate discrimination of these students (Friend & Bursuck, 2012).
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There were 57 students registered in both of Ms. M’s classes. 15% of these students
qualified for free and reduced lunch. 12% of the students had Individualized Education Programs
(IEPs) and 2% were English Language Learners. At the time of data collection however,
Classroom Zeta had 16 boys and 12 girls and Classroom Gamma had 11 girls and 17 boys. There
were approximately 8 students and 5 students in classrooms Zeta and Gamma respectively that

either had IEPs or were protected under Section 504.

Implementing the WISE Curriculum Unit

The Web-Inquiry Science Environment (WISE) curriculum unit for fifth grade was called
“The Case of Audrey — Inherited and Acquired Traits”. It was designed by a partnership that
included teachers, researchers, programmers, and scientists. During the design process, the
partnership worked with the main and related concepts of inherited and acquired traits by
establishing criteria, testing ideas, re-conceptualizing tasks, and designing new approaches (Linn,
Shear, Bell & Slotta, 1999; Linn & Eylon, 2006). Ms. M, along with other fifth through seventh
grade teachers in the district, took part in a professional development workshop coordinated by
the research project team. This workshop took place in the summer before implementation and
provided teachers with opportunities to engage with the WISE platform and the heredity
curriculum. Discussions developed around the knowledge integration instructional framework
connected to the WISE curriculum, technical issues associated with the implementation, and
lesson planning. Ms. M also met with the researcher in two after-school meetings (one during
and one after implementation) to reflect on curriculum implementation.

WISE offers content that has relevance to students’ lives, has many practical, hands-on
opportunities, and allows students to work together (Mastropieri et al., 1998). WISE is a

technology platform whose design is guided by the Knowledge Integration (KI) framework. This
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framework acknowledges the repertoire of ideas that students have in order to build coherent
understandings by using evidence to add new ideas (Gerard, Varma, Corliss & Linn, 2011). In
addition, teaching with WISE can provide insight into the interactions that support classroom
learning communities (Cobb, Confrey, diSessa, Lehrer & Schauble, 2003; Cohen & Ball, 1999).
The participatory framework from Kovalainen and Kumpulainen (2005) can assist in outlining
interactions between students and teachers in which teachers may tell stories and other types of
discourses that occur in the classroom.

The WISE curricular materials integrated inquiry and technological scaffolds as multiple
activity structures to move students towards a deeper understanding of heredity. These structures
guide students to interact with dynamic visualizations, reflect and write explanations, make
predictions, and collaborate through discussions (Lee, Linn, Varma & Liu, 2010). To begin their
learning with the curriculum, students were alerted to the driving question, “Why do plants and
animals have similar and different features?” This focused students on how traits are inherited
and acquired by plants and animals. Besides interacting with the WISE tools, students were
immersed in authentic experiences of growing their own plants and working with Audrey’s
Garden. Students grew Fast Plants® which were hybrid brassica plants bred to complete a life
cycle within 40 days. Students worked in pairs and each pair grew two Fast Plants® with a
different phenotypic trait of height (short and tall). However, students were not aware of this
difference until they discovered that their plants were growing differently and they had to
determine why plants may have similar and different features.

Audrey’s Garden was a simulation that featured a 5th grader, Audrey, growing tomato
plants in three gardens. These gardens were situated between her house and a flowing river, and

the gardens were five, ten, and fifteen meters away respectively from her house, with the last
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garden being closest to the river. Audrey obtained the seeds which were the offspring of tomato
plants that belonged to Jeff which grew perfectly in a greenhouse. However, when Audrey began
growing her plants in her garden, she saw that the plants closest to the house and closest to the
river were not looking as healthy as Jeff’s plants. The 5th grade students were then appointed to
assist Audrey in solving this mystery. They participated in the inquiry process of investigating
why the traits of Audrey’s plants were similar and different from Jeff’s plants.

In addition to Ms. M teaching students about inherited and acquired traits of animals and
plants, she also taught them about animal and plant cells, plant reproduction, and traits for
survival. By the end of the curriculum unit, Ms. M determined if her students understood trait
inheritance for plants and animals and particular traits being acquired depending on the
organism’s environment. Table 1 summarizes the nine WISE activities in the 5th grade unit.
Each of the activities consisted of a series of steps that consisted of evidence or informational
pages, discussion forums, reflection notes, assessments, simulations, or interactive tasks. It is
important to note these individual activities and steps since they illustrate what Ms. M was
teaching at different temporal points in the curriculum unit. For example, Activity 1 included one
informational page, five evidence pages, and one reflection note.

Table 1

Summary of activities in WISE 5th grade curriculum unit

Activity Title Description

1 Introducing WISE... Introduction to the biological inheritance unit and the
driving question, “Why do organisms have similar and
different features?”

2 The Case of Audrey and Inquiry investigation of characteristics that students can
Learning about your Fast observe among themselves.
Plants
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Table 1 (cont’d)

3 Similarities and
Differences among
Organisms

4 Cell Growth and
Reproduction

5 Plant Traits

6 Audrey’s Garden

7 Traits for Survival

8 Solving the Case of
Audrey

9 5th grade Glossary
and Resources

Introduction to inherited and acquired traits of animals, and trait
variation. Students explore similarities and differences among
themselves using a trait survey. Also, they investigate examples of how
traits can be influenced by the environment through engaging in online
discussions about acquired traits among a set of twins living in different
geographical locations (based on the classic movie Parent Trap).

Investigation of cell structure and plant reproduction. Students learn
similarities and differences between plant and animal cells. They learn
how reproduction occurs through the process of fertilization in plants.
Students are asked to connect these experiences to their Fast Plants
investigations.

Investigation of inherited and acquired traits of plants by observing
short and tall Fast Plants. This is an example of plant diversity that can
help students observe phenotypic characteristics.

Introduction to Audrey’s Garden gaming environment. Students
interact with a virtual garden to understand how environmental factors
can impact plant traits.

Investigation of how traits evolve over time as a result of organisms
interacting with the environment.

Application of concepts learned to determine whether plants traits,
including both Fast Plants and Audrey’s tomato plants, are inherited or
acquired.

Provision of an online dictionary and external resources connected to
the unit.

Data Collection

An interpretative approach was used in this case study that centered on classroom

discourse, with a special focus on Ms. M’s stories. A basic form of content analysis was used to

fulfill the purpose of identifying what these stories were, when they occurred, and their

pedagogical functions. Afterwards, the patterns that emerged from the classifications were

interpreted to understand Ms. M’s rationale for using stories to make sense of science with her
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students. Ms. M’s stories were the units of analysis, which formed part of “naturally occurring”
data (Perdkyld & Ruusuvuori, 2011, p. 529).

The data sources for this study included video recordings of the classroom discourse in
two of Ms. M’s science classrooms (Class Zeta and Class Gamma) and a demographic
questionnaire for the teacher, Ms. M. I was present in both of Ms. M’s classrooms every week
while she taught the unit and the video recordings documented the time spent in both classrooms.
Her discursive practices were recorded as she interacted with her students in a Web-based
Inquiry Science Environment (WISE). Ms. M’s interactions with her students differed based on
the temporal point she reached in the WISE curriculum. For example, if the WISE step entailed
providing evidence of the science content, Ms. M usually initiated a whole class presentation
and/or discussion. On the other hand, if students were primarily engaged with observing their
Fast Plants® or entering their responses into the WISE curriculum, Ms. M circulated the
classroom interacting with groups of three or four students as they worked on their laptops.

Ms. M was observed for two classes per day for two to three times per week in the spring
0f 2010. These classes are named Zeta and Gamma respectively. Ms. M was the main teacher for
class Zeta; class Gamma was taught primarily by another teacher. Each class episode lasted for
approximately 49 minutes, totaling an estimated 18 total hours of video over five weeks. Table 2
depicts the class episodes that contain the time and description of the activity in the WISE
curriculum being taught by Ms. M. Ms. M held the microphone which meant that her discourse
was heard to a greater extent compared to her students. In addition, she had the ability to turn the
microphone off. When the microphone was turned off, the video was also switched off. When

the sound and video was turned back on, the class continued to be videotaped. As a result, there
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. . th
was more than one video for one class period. For example, on May 4 = for Class Zeta, there

were two videos totaling 61 minutes.

Each of the video tapes was initially and automatically transcribed by Dragon software
for first-pass data analysis. Once stories were identified within the 18 hours of data, those
segments containing stories (along with five minutes before and after the story) were transcribed
in full detail by the researcher. The conventions used to transcribe the data were Jefferson’s

Transcription Notation shown in Appendix D.

Table 2

Ms. M’s Class Episodes for the Web Inquiry Science Environment (WISE) Curriculum

Date Description Class Zeta  Class Gamma

04/27 Activity 2 (1, 44)"
Discussion of traits

04/28 Activity 2 (1, 60) (1,52)
Completing trait survey

05/04 Activity 3 (2,61) (1, 43)
Students work on laptops

05/06 Activity 4 (3, 56) (1, 53)
Discussion of inherited and acquired traits and cells

05/10 Activity 4 and Fast Plants (4, 78) (1, 18)
Students observe and measure their plants; discussion
on plant life cycle

05/12  Activity 4 (2, 60) (1, 56)
Discussion of plant traits and reproduction

05/13 Activity 5 (1, 58) (1, 45)
Discussion of plant roots, traits and reproduction
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Table 2 (cont’d)

05/18 Activity 5 (1, 64) (1, 53)
While some students complete the online work, others
work on instructional posters

05/20 Activity 6 (2,32) (1,54)
Students work on laptops and record results from
tomato plant growth

05/24 Activity 6 and 7 (2,24) (2, 15)
Discussion on Audrey’s plants and animal adaptations

05/27 Activity 8 (2, 49) (1, 49)
Students chart growth of Fast Plants and discussion of
plant traits

Note. a(number of videos, number of minutes)

Another source of data for this study was a teacher demographic questionnaire which is
provided in Appendix A. The questionnaire contains 11 questions asking about gender, ethnicity,
educational background, years teaching science, and level of confidence teaching science and
working with educational technology. It was adapted from questionnaires used for the National
Assessment of Educational Progress (NAEP) and Mentored and On-line Development for

Educational Leaders in Science (MODELS) (Spitulnik, Higgins & Corliss, 2008).

Data Analysis
Before data coding and analysis were conducted specific to the research questions (what
stories are told, when they are told, and what purposes they serve), significant work was needed

to reliably identify stories from the videotaped classroom discourse.
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Identifying Teacher Stories in the Videotapes

Prior to identifying what stories Ms. M tells in her two classrooms, a working definition
of a story was needed. For the purposes of this study, and for coding, stories:

e Are teacher utterances;

e Use the first person or third person narrative view;

e Relate an experience that occurred outside the classroom.

Analyzing the data for occurrences of these stories then was a systematic search through
the videotapes for utterances with the above characteristics. Once a story was found, several
features of the story were coded as outlined in Table 3.

Table 3

Coding Scheme for Occurrence of Stories in Classroom

Category Description Codes
(a) Curriculum  Codes the activity number, step number, and Activity #, Step #
Sequence describes the part in the WISE curriculum in

which the story emerges

(b) Story Start Codes in minutes and seconds where the story (mm:ss)
Time emerges temporally in the class

(c) Story End Codes in minutes and seconds where the story (mm:ss)
Time ends temporally in the class

(d) Full Text of  Describes events that occurred during the time the  Full text transcript
Story story was told

(e) Antecedent  Full text of 5 min before the story start time Full text transcript
Events
(f) Subsequent  Full text of 5 min after the story end time Full text transcript
Events
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To increase reliability in this study, two reviewers were used for data coding. To
determine if two raters agreed on whether or not they had identified the same story, the following
procedure was used. Following training (described later), each rater independently viewed the
full set of videotapes looking for occurrences of stories that fit the provided definition (above).
For each story a rater found, they recorded (a)-(c) (Table 3). Once both reviewers had
independently created their lists of stories for the entire corpus of tapes, they compared their
lists. Comparing items across the two lists resulted in the following scenarios:

1. Anitem from reviewer A’s list that overlaps in start and end time (for the same
Curriculum Sequence) with an item from Reviewer B’s list will count as one
agreement.

2. An item from either reviewer A’s list that does not overlap in start and end time (for
the same curriculum sequence) with any item from Reviewer B’s list will count as
one disagreement.

Disagreements were resolved by consensus. Moreover, codes (d) to (f) were
automatically coded (since it was not open to interpretation) with codes generated from the data
for type of story, antecedent and subsequent events for each story identified (mutually agreed

upon).

What Types of Stories does one Elementary Teacher tell during Science Instruction?
The data coded in Table 3 provided one answer to the first research question: What
stories does Ms. M tell during science instruction? The full collection of stories was transcribed

and is reported. However, a paradigmatic analysis was needed to summarize these stories into
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categories to identify types of stories. These categories were not mutually exclusive since stories

can be of more than one type. This categorization (g) was added as a coding decision.

Early passes through the data helped inform an initial coding scheme to further analyze

these stories according to type and are represented in Table 4. These types also corresponded

with some of the types that Shirley (2005) identified in his research when he interpreted the

discourse of three teachers who were experienced storytellers. Although these categories were

used to guide analyses, additional categories may emerge during the coding of the data.

Table 4

Coding Scheme for Types of Stories Told in the Classroom

Category  Description  Codes Analysis Example
(g) Typeof A Auto Autobiographical — first “I planted some roses in
story categorizati person narrative whereby my garden and they are
on of the teacher personally speaks now beginning to bear.
type of about herself and is the They are red roses and
story told primary character those are my daughter’s
favorite.”

Bio Biographical — third person “When I was little, my
narrative whereby teacher father used to pull up
personally speaks about those weeds — dandelions.
someone else and may bea I helped him but it felt like
secondary character a tug of war as we

struggled to pull those
large roots up.”

C Event  Current Event — the “My friend’s son is

characters in the teacher’s
story are recognizable as
individuals in current news

autistic and there is a
current debate among
scientists about whether
autism is caused strictly
by genetics or the
environment.”
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Table 4 (cont’d)

Hist Historical — teacher tells a “Gregor Mendel born in
story about a science figure = Austria was the first to
in the past of which she bears describe how pea plants
no personal relation inherit traits.”

Fict Fictional — teacher tells a “One night Sally went to
story where the characters bed and she dreamt about
appear to be fictional or green peas. She got up the
made up next morning and her hair

was green!”

Other Teacher tells a story that has  The teacher tells a story

other attributes that has other attributes.

When do these Stories occur in the Classroom?

The second research question was: When do stories occur in the classroom? These were
answered based upon what happened in the classroom just prior to the story being told. Each of
the utterances that were told either by the student or the teacher which triggered the telling of the
story were interpreted and assigned a code. Open coding was used and the codes discovered in

the data are reported in the Results chapter of this study.

What Pedagogical Functions do these Stories serve in the Classroom?

The final research question which elucidated the pedagogical function of Ms. M’s stories
was answered using the functions that stories have been purported to have (as stated in the
literature review). Categories (d) to (f) from Table 3 were interpreted to gauge whether these
functions were evident in the discourse. Firstly, category (e) contained the full text transcript
which has the antecedent events or events happening approximately five minutes before the story
started. This was the response to my research question two whereby I interpreted the transcript to

determine the codes for each utterance. Secondly, category (f) contained the full text transcript
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which has the subsequent events - those occurring approximately five minutes after the story
ended. Finally, category (d) contained the full transcript of the story. I looked at the full text
transcripts of the antecedent events, story, and subsequent events to determine the codes that
described the functions that emerged from the data. These functions are disclosed in Chapter 4 of
this study.

Two reviewers were also used for data coding for the antecedent events and functions to
increase reliability in this study. However, this case differed from story identification because the
codes were already generated from the data. Following training (described later), each coder
independently viewed the full text transcripts of categories (d) to (f) for all stories. Once they
read through the transcripts, they checked for at most three codes for (i) antecedent events and
described the attributes for the events and (ii) functions and described the discourse markers that
indicated the function.

It was possible that other functions besides those illustrated in Table 5 may be evident.
As a result, the codebook for this categorization (h) also included a section called ‘Other’ where

the rater described the marker that prompted these other functions.
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Table 5

Coding Scheme for Pedagogical Functions of Stories

Category Description Codes Analysis Discourse Marker
(h) A Act Build Activating and  Student introduces a
Pedagogical categorization building concepts and the teacher
Function of the background builds on the student’s
pedagogical knowledge response with a story or the
function teacher uses a story to bring
a concept to students
Clarify Concept  Clarify Student poses a question
concepts and and teacher responds with a
vocabulary story to answer or clarify
Engage Promoting When story is being told,
engagement students appear to be
and attention listening to the story (e.g.
their eyes are turned to her;
little behavioral distractions)
Build Comm Building Students ask questions about
community the story or contribute
stories of their own
Voice Teacher voice  Teacher brings her personal
experience to the formal
discourse of the classroom
Role Roles or Teacher appears to set aside
Positions of the her role as teacher and
teacher brings other roles familiar to
her (e.g. mother) to the
forefront
Other Other
characteristics
to describe the
function of the
story
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Procedures for Coder Training

A codebook was generated that contained coding schemes illustrated in Tables 3 through
5. This codebook and a coding form were provided to two raters. The coding form was a blank
document that contained space for the rater to record the codes identified with the stories. A
coding form is provided in Appendix B and the code book is Appendix C.

The raters first accomplished the goal of identifying stories. They independently viewed
the full collection of videotapes. Afterward, they compared their lists of stories to decide whether
there was agreement of when a story temporally occurred. Following the identification of the
stories, raters were asked to report and describe the attributes of the stories and their events. The
following were the goals that were pursued:

1. Select the type of story (using Table 4) from viewing the full text of stories. In

addition, include attributes of the story that indicate the type.

2. Identify when stories occurred from reading the transcripts of antecedent event and
story, and coding for the antecedent events.

3. Select the function of story (using Table 5) from reading the full text transcripts of
antecedent event, story, and subsequent events. For each function, include attributes
of the discourse marker.

A first pass of reading the transcripts and using the codebook were completed by two
raters until they were comfortable with the coding scheme. Therefore, I provided the opportunity
to include any other codes that were not present in the initial coding schemes. This pilot coding
was completed and consensus was built on the schemes. Final coding for story function
commenced using transcripts of story type, antecedent events (when the story occurred), and

subsequent events. Comparing codes for each transcript resulted in the following consequences:
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1. Two or three codes from coder A’s list matching two or three codes from coder
B’s list signified one full agreement.

2. Two out of three codes from coder A’s list matching two out of three codes from

coder B’s list signified %3 agreement.

3. One out of three codes from coder A’s list matching one out of three codes from
coder B’s list signified %3 agreement.

4. One out of two codes from coder A’s list matching one out of two codes from

coder B’s list signified %2 agreement.

5. All two or three codes from coder A’s list not matching any of the codes from
coder B’s list signified one disagreement.

Disagreements were resolved by re-explaining the codes, adding new codes, clarifying
the context and/or verifying the story start and end times. Once that was completed, at most two
more rounds were taken to read through the transcripts and check the codes for antecedent events
and function. Attributes were used to assist interpretation of antecedent events and discourse
markers were used to aid interpretation for function. For example, a discourse marker can be the
teacher shifting from speaking strictly about science content to her personal experiences which
may indicate her effort to bring her voice into the formal discourse of the classroom. The results
of the final round taken are reported in the results section including the procedures employed to

compute inter-rater reliability with the coding forms.
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Computing Inter-rater Reliability

Inter-rater reliability needed to be achieved to ascertain agreement among two or more
raters so the procedures utilized can produce similar results in repeated trials (Neuendorf, 2002).
Pilot reliability was conducted to assess whether the codes chosen by the two raters reliably
represented the content.

Cohen’s Kappa was used to compute inter-rater reliability for the type of story,
occurrence of story and the story’s functions (Neuendorf, 2002). This coefficient was utilized
because it accounted for aspects of chance with weights to measure the levels of difference
between codes. For example, for function of story, if one rater assessed the story’s function as
autobiographical and biographical, and the other rater assessed it as only autobiographical, this
disagreement might be weighted 0.5 since one out of two functions was similar between the two
raters.

Cohen’s Kappa was used to calculate the level of agreement between coders for type of

story, when the story occurred and its function PA( refers to the percentage of agreements

observed and PAg refers to the percentage of agreements expected.

PAO— PAE 2
Cohen’s Kappa = I pA. where PAg = (1/n") (X pmj) (1)
- E

N = number of units coded in common by coders

pm; = each product of marginals
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CHAPTER 4
RESULTS

The data analysis addresses three specific research questions: (a) what stories does one
elementary teacher tell during science instruction; (b) when do those stories occur in the
classroom; and (c) what pedagogical functions do these stories serve in the classroom? The
identification of the individual stories that Ms. M tells provided the foundation for answering
these questions.

What Stories Were Told

As discussed in Chapter 3 (Methods), the videos for the two classes (Gamma and Zeta)
were analyzed in order to identify the stories that Ms. M told. A coding sheet, as shown in
Appendix B, was developed to determine the start and end times for each of the stories
identified. Initially, the two coders jointly identified 18 stories, spanning across observations of
seven different videos - all of these stories occurred in Activities 2, 3 or 4, and were employed
mostly during the Gamma class. In the end, there was 100% agreement regarding the videos on
which the stories were identified. However, there were 12 out of 18, or 67% agreement, on the
specific stories selected from the videos.

Disagreements were resolved by consensus. Table 6 illustrates the final identification of

stories reached by consensus between the coder and the researcher.
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Table 6

Final Identification of 16 Stories told by Ms. M

Story Transcript
#
1 Probably you've heard the word inheritance!... maybe in a story one of the main

characters has a rich uncle who dies and the main character inherits his mansion! Okay!

So:: I am the parent... okay my husband and I are the parents of these offspring. Kay? So
these are my children kay? A::nd if you... look at them carefully you can see that they
have some of the same traits that * I do. Okay? They both have dark brown eyes just like
me.

But! Look at his hair! It's not grey yet but it's curly like my hair so these are traits that he
has inherited from me! Okay? And there are traits that he's inherited from his dad as well
as has Melanie my daughter okay?

Okay alright so that would've... that would've made a difference in our presentation.
Okay and I think if you were to survey the entire world, you would find out that most
people in the world are right-handed. Now it doesn't mean there aren't a lot of great
people in the world that are left handed. For instance...

Student; Obama

The President of the United States is left-handed and its... its not only this President but
also President Clinton I believe was left... is left handed. I'm sorry. I could not hear your
question Hayden.

Okay that is kinda surprising isn't it? Ahm... I can... I can think back to when I was your
age, | don't think people considered testing children to see if they needed glasses and
very few people wore glasses when I was your age at school so, maybe people were
becoming more aware and they had better ways of helping people or recognizing that
younger people need glasses too so you're right. That is kinda interesting that we're se...
that's very close. Okay? Anything else? Yep!

Okay. (Some students comment on the getting freckles). Okay it's true! People that have
freckles during the summer if they're out in the sun and don't use sunscreen, they're likely
to get more freckles okay. And then in shhhhhhh... and then in wintertime” their freckles
kind of fade away. Yeah! Kay? Okay shhhhhh....
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Table 6 (cont’d)

10

Okay. Alright. When I was... again here is ancient history. When I was a student... when
I was learning how to write ahm... people that were left handed... the teachers would
often force them to write with their right hand.

They wouldn't allow them to write with their left hand. They told them they have to learn
to write with their right hand.

Okay so these are my offspring. Okay? So they have inherited traits from me and my
husband. Right? Okay. So for instance, both of my children have brown eyes. My
husband has hazel colored eyes so they inherited their brown eyes from... oh no! That's
not true! This... my son has brown eyes so he inherited his brown eyes from me. My
father has brown eyes so I probably inherited my brown eyes from my father and then
my son inherited my brown eyes from me. Because my father... his grandfather also had
brown eyes. Okay now! My daughter has blue eyes but! I have brown eyes and my
husband has hazel eyes. But his... her grandmother... my father's mother has blue eyes.

Well neither of Melanie's parents have blue eyes either but her grandmother has blue
eyes. Okay? So... that's how she probably ended up with blue eyes. Alright? Okay. Hear
how that works? Okay. It's not what your uncle has, it's not what your aunt has or your
cousin has? It's what you inherited through your parents, and their parents and their
parents. Alright?

Okay. And that does happen sometimes. When I was a student... when I was a child
many many teachers would not let anyone write with their left hand. They made people
write with their right hand because they just didn't think that it was the proper thing for
people to use their left hand.

(Students ask why.)

I have a sister that's left handed and it really was very confusing for her because she
thought she was doing something wro:::ng by bring left handed and it really had nothing
to do with her other than she inherited that trait. Okay. Elsie?

For instance I was born with bl... blonde hair and as I got older my hair turned brown
almost black and now it's turning gray. And truly I never changed it. Kay? And the same
thing happened to Kyle! He was born... I... ooh look! I can even... I think I even have...

Student: Woah! See her pictures! (Students comment and make noises.)

Okay. I guess I don't have one that far back here. But he... he had blonde hair when he
was born. And then as he got older it turned brown and curly like mine. And now it's still
brown and curly because he's not... (Ms. M shows them the picture again of her son.)
And he'll probabl