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ABSTRACT

LINKING CLASSROOM ASSESSMENT PRACTICES
TO LARGE-SCALE TEST PERFORMANCE

By

Michael Clifford Rodriguez

What to measure and how to measure it are enduring issues in educational
measurement (Ebel, 1982; Lindquist, 1936), both in terms of large-scale assessment and
classroom assessment. Recent attention on accountability systems and policies within
states have brought greater attention to the measurement of student outcomes and have
also prompted national professional organizations (e.g., National Council of Teachers of
Mathematics and American Association for the Advancement of Science) to adopt
standards for the practice of assessment. Although most of the efforts to develop
benchmarks and curriculum frameworks (what to measure) have a strong research base,
most assessment practices promoted by these organizations (how to measure) appear to
be based on anecdotal experiences. Some organizations more than others have adopted
recommendations of measurement specialists (e.g., AFT, NCME, & NEA, 1992).

This project was an attempt to evaluate a larger classroom assessment system,
including the role of student self-efficacy and effort in mediating the relationships
between assessment practices and achievement. In part, this was based on a framework
proposed by Brookhart (1997). The United States portion of the Third International Math
and Science Study (TIMSS) database was used to estimate these relationships. Based on
background questionnaires and achievement data from 6963 students and their

mathematics teachers (including 326 teachers), a hierarchical linear model was fit to the



data. Nearly 54 percent of the variance in student mathematics scores was between
classrooms while 46 percent was within classrooms.

The full HLM model accounted for 65 percent of the variance between
classrooms and an additional 8 percent of the variance within classrooms. By including a
composite indicator for the relative prior math achievement of students within classrooms
given content of current courses, 28 percent of the variance in classroom performance
was accounted for. This indicator served a combined role in accounting for the level of
mathematics content covered in each class and the prerequisite skill level of students (i.e.,
loosely speaking, ability of students).

At the student level, mothers' education, mothers' expectations, self-efficacy, and
effort had significant positive relationships to student performance, while level of
uncontrollable attributions had a negative relationship to performance. At the classroom
level, teachers' use of teacher-made objective tests, and their use of assessment
information for grading and evaluation rather than feedback and discussion had
significantly negative relationships to classroom performance.

In addition, frequent use of teacher-made objective tests at the classroom-level
neutralized the positive relationship between self-efficacy and performance at the
student-level while frequent use of teacher-made objective tests increased the negative
relationship between uncontrollable attributions and performance. These cross-level
interactions suggested that classroom assessment practices might uniquely interact with
student characteristics in their role of motivating student effort and performance. A

framework for classroom assessment research was also presented.
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CHAPTERI

Problem Statement

Assessment impacts students through the practivces employed by their teachers.
Teachers review results of standardized tests, create tests of their own using various
formats, evaluate completed student projects they developed or obtained from resource
guides or textbooks, and assign work to be done outside of school. They ask questions,
listen, watch, interview students, pose questions for solution by individuals or groups of
students. Then, to one extent or another, teachers communicate their findings and
evaluations to students, and in doing so, impact the learning process, which fully includes
participation in instructional activities, self-selected learning activities, assessment
activities, and subsequent feedback from teachers. Directly, assessments impact students
by communicating learning goals, including the subject-matter content and thinking
processes valued by their teachers.

Assessment impacts students by shaping study behaviors, and general and
academic self-concepts and self-efficacy; enabling self-adjustment, enhancing academic
motivation, and organizing and securing the storage of knowledge and skills. Assessment
at the classroom level is clearly important. (Most of these ideas were based on research
that was reviewed below.) This means that teachers must know something about
assessment.

National educational organizations have been developing and promoting
standards for assessment, both at the classroom level and regarding national assessments.

States have adopted statewide tests in part to reform instructional and assessment



practices of their teachers. In this storm of assessment and testing standards, researchers
have been trying to describe the relationship between assessment and learning or
achievement.

The primary intent of this work was to evaluate the relationship between
classroom level assessment practices and student performance on a large-scale
assessment. It was expected that some assessment practices employed by teachers help
some students and not other students. Some assessment practices help some students
obtain certain outcomes and not others. For example, some classroom assessment tools
may help students prepare for large-scale or standardized tests, while others help students
prepare for success in college or to get certain jobs. Relevant questions become: Which
practices, which outcomes, which students?

If these suppositions about the impact of assessment practices were true, strong
evidence could be gathered to argue for assessment reform and the establishment of
assessment standards. Policy makers would have solid ground to influence what teachers
know about assessment, what they do in practice, how they are trained, and what
constitutes appropriate certification and professional development activities. This should
also include the improvement of assessment competence of school administrators who, as
Trevisan (1999) argued, are in critical roles to support teachers and their classroom
assessment activities and to help build connections between classroom assessment
practices and district or state assessment activities. Trevisan found serious lack of
attention by nearly every state to administrator assessment competence advocated by

several national professional organizations.



Measurement specialists have continually suggested improvements in classroom
measurement-related professional development. Cross and Frary (1999) recommended
recently that measurement specialists attempt to communicate with a broader audience
concerning the merits of best practice, particularly outside of the measurement journals
(this was in regard to the prevalence of "hodgepodge" grading practices of teachers).
They cited several negative consequences of limited measurement knowledge in the
practice of classroom assessment.

Communication regarding the merits of best practice must be improved at all
levels, including during teacher preparation and professional development, policy
analysis and design, program implementation, evaluation and design of standards of
practice, and evaluation of student and teacher performance. This is predicated on the
value of the information communicated. For most of the questions posed earlier, little to
no information exists. Requirements for certification, topics of professional
development, and standards of practice are not substantially informed by evidence. This
is due, in large part, to the absence of evidence regarding the impact of classroom
assessment practices. With the current focus in education policy on accountability and
the broad implementation of standards of practice, the need for evidence to support these
efforts is at a critical high. The search for evidence to support classroom assessment
reform is sparse and has not been equal to the complexity of the task. This project was
developed as an effort to broaden the scope of coverage in understanding key

relationships in the classroom assessment environment.



General Motivation

Nearly one year ago, the editors of Education Week (Edwards, 1998) posed a -
question to policy makers, educators, and the American public: If one school can succeed
under the worst conditions, with the neediest children, how can others be permitted to
fail? The second edition of their special report, Quality Counts '98, focused on urban
education because that was where, according to the editors, the greatest gap between a
state’s expectations for student achievement and the reality of student achievement
existed. They reviewed barriers to success and argued “the problems confronting urban
school districts are bigger, costlier, more numerous, and tougher to overcome than those
facing most rural and suburban systems” (Olson & Jerald, 1998a, p.9).

Michigan’s coverage in Quality Counts ‘98 was not as a standout performer, but
as a state with large urban-nonurban school district achievement gaps. Based on results
of the 1996 National Assessment of Educational Progress (NAEP) mathematics test for
Michigan eighth graders, 37% of urban districts scored at basic level or higher while 74%
of nonurban districts scored at basic level or higher; Michigan had the third largest urban-
nonurban gap in the nation. For the 1996 NAEP science results for Michigan eighth
graders, 33% of urban districts scored at basic level or higher while 72% of nonurban
districts scored at this level; the fifth largest gap in the nation.

Editors of Quality Counts ‘98 chose to focus on the concentration of poverty as
the largest barrier to achievement. They recognized, however, that poverty was not the
sole reason for the “gap” in performance. “Somehow, simply being in an urban school
seems to drag performance down” (Olson & Jerald, 1998b, p. 10). They continued

presenting statistics on poverty, high school drop-out rates, teacher qualifications and



turnover, parent involvement, violence, school size (which is confounded with district
population), absenteeism, and other information regarding access to resources, politics,
and governance. They also presented twelve ideas that educators and policy makers have
argued are necessary for progress (summarized in Tabie 1).

Although they did not address assessment directly, each provides some support
for the role of assessment in communicating learning goals (#1 from table), the
importance of teacher competence in assessment (#4), the importance of professional
development (#5), the need for school administrators and other leaders to be able to

support assessment activities of teachers (#6), and communicating results to parents (#8).

Table 1
Twelve Ways to Improve Achievement and Educational Progress

Contributing Steps to Progress

1. setting clear, high expectations for all students
2. devising an accountability system based on good information

3. creating clear lines of authority; give schools freedom in exchange for
accountability

4. recruiting, hiring, and retaining teachers who can enable students to reach high
standards

5. building capacity at the school level to improve teaching and learning with a strong
focus on better curriculum and instruction

6. creating strong leaders at the school and district levels

7. getting students the extra time and attention they need to succeed

8. improving the relationship of parents and communities with schools and educators
9. thinking small--size isn’t everything, especially in big-city schools

10. providing safe and adequate school buildings

11. breaking up the monopoly on district-run schools

12. closing or reconstituting bad schools




Overall, Michigan received an A- in 1997 and a B+ in 1998 for Standards and
Assessments from the editors of Quality Counts ‘98, based on the state’s high standards
for all children and assessments aligned with those standards. This placed Michigan
thirteenth in the nation. Michigan also ranked tenth for quality of teaching, while only
receiving a C- for having teachers who have the knowledge and skills to teach to higher
standards.

Soon after the Quality Counts '98 issue was released, the Detroit Free Press
published a series of articles entitled 7esting MEAP Scores. The series investigated the
relationships between the Michigan Educational Assessment Program tests in math,
science, reading, and writing, and school district demographics. A regression analysis
was completed using the average percent of students in a district that achieved passing
scores on the reading and math tests. The explanatory variables included demographic
indicators such as percent of households where no one was a high school graduate, local
unemployment rate, percent of single-parent households, and school funds per pupil,
percent of students who spoke English as a second language. The primary criticism
leveled against the MEAP was that it resulted in scores that were used for district versus
district comparisons that were unfair. For instance, because these demographics were
associated with 62% of the variance in the MEAP index as described above for urban
school districts, “MEAP results show more about who’s taking the tests than how well
they’re being taught” (Van Moorlehem, 1998a).

The Free Press team then calculated predicted scores computed from the
regression equations for three levels of schools based on size with the corresponding R

(variance explained): large districts (R? = 0.62), medium sized districts (R* = 0.33), and



small sized districts (R* = 0.16). Based on differences between the predicted scores and
the actual observed scores, the Free Press staff writers then organized schools by those
that scored above what could be expected, about what could be expected, and below what
could be expected. Considering MEAP scores in light bof factors that were not within the
control of schools, the Free Press “produced some surprising results.”

Detroit schools, for example, are overcoming the odds--doing
better than predicted, given the factors working against them.

The analysis shows that students in Bloomfield Hills and some
other well-off, high scoring districts could be doing even better.

The study also demonstrates how any straight-up comparison of
MEAP scores is inevitably flawed. Consider: Only 49 percent of Detroit
fourth-graders pass the MEAP math test, compared with 84 percent of
Bloomfield Hills fourth-graders.

Consider: Seventy-one percent of Detroit students are from
families poor enough to qualify for a free or reduced-price school lunch;
only 2 percent of Bloomfield Hills students qualify. (Van Moorlehem &
Newman, 1998)

The Free Press staff conceded that educators and testing officials suggest that
MEAP scores do mean something, particularly in terms of how well students have
grasped Michigan’s model curriculum and how well a school’s subject area is aligned
with that curriculum.

But they don’t tell you how effective the teachers are in a particular

building, how challenging its classroom lessons are or how much progress

its students have made. Comparing the scores “degrades our discourse

about the nature of education, the nature of learning,” said Hursh

[University of Rochester]. “It enables us to ignore the real issues.” (Van

Moorlehem, 1998a)

Several articles in the series highlighted schools that were achieving scores at a higher

level than predicted by the regression equations. Free Press staff identified special

programs and school-centered efforts to improve achievement that they suggested



improved scores above what was expected or predicted given the school’s demographics.
It essentially addressed the question posed by the editors of Quality Counts ‘98, again: If
one school can succeed under the worst conditions, with the neediest children, how can
others be permitted to fail?

There were several problems with the analysis completed by the Free Press staff
and resulting interpretations and discussions were misleading. The first stemmed from
the combination of reading and math percent proficient. Reading and math scores were
moderately correlated at best and a resulting combination of scores would certainly be
more difficult to interpret. The use of percent proficient was also problematic and based
on a dichotomous decision rather than the use of a central tendency indicator like mean
scores. Some of the explanatory variables (predictors) were highly correlated; for
example, percent eligible for free and reduced lunch was correlated at or above 0.80 with
local unemployment, percent of single parent households, and percent of households
where no one had a high school diploma. Out of the ten correlations among the five
predictors, five were above 0.80. School funds per pupil was not highly correlated with
any predictor nor with the outcome MEAP index (all correlations were less than 0.16).
This suggested considerable multicollinearity.

More important, perhaps, was the resulting overall model fit for the three
regressions. The R2s for large, medium, and small districts were 0.62, 0.33, and 0.16.
Certainly, for small districts where the.regression equation explained only sixteen percent
of the variance, resulting predicted scores were highly unrealistic. The use of such a
regression equation to predict scores and rank schools accordingly was a serious abuse of

statistical (un)certainty. The resulting regression equations are reported in Table 2. As



can be seen from Table 2, each of the three equations based on geographic location of the
school district was estimated with different explanatory variables. Even for those
variables used in the final models, not all were significant. In Rural districts, for
example, only the percent of households with no one having a high school diploma was a
significant explanatory variable. The variables that had an overall bivariate correlation
with the MEAP index about 0.50 or greater included unemployment, median income,
poverty indicator, free-lunch eligibility, and percent of households where no one had a
high school diploma. Again, most of these indicators were intercorrelated at 0.80 or
greater.

All of these indicators were essentially beyond the control of schools or school
districts. It was unfortunate that the Free Press staff decided not to include any school
district controlled indicators. It was also unfortunate that the Free Press staff did not
independently identify schools with innovative instructional or other learning relevant
programs and then check to see what their obtained and predicted MEAP scores were.
Instead, they sought out schools that scored above what was predicted by poorly specified
regression equations and identified programs within these schools that might be

responsible for the achievement above what was expected (predicted).



Table 2
Regression Equations from Free Press Special Series on “Testing MEAP”

Urban/Sub Mid-size Rural

urban Towns Areas
Percent of households with children where income : -.115 -.163
fall below federal poverty guidelines
Percent of students in district eligible for free or -310* : -.205
reduced-cost lunch
Percent of households in district with children . : -.068
where English is not spoken
Local unemployment rate -.185 :
Median income of households with children . -172
Percent of households with children headed by -231*
single parent
Percent of households with children where no one -.107 -.335* -.196*
has a high school diploma
Per pupil revenue 135* :
Foundation grant given to the district by state for : 118 .095
basic expenses
Percentage of students new to the district that year : -.249* -.084

Note. The coefficients in the table are standardized beta-coefficients, reported to
facilitate comparison of the relative impact of each predictor.

* p <0.05.

Finally, the regression analysis based on MEAP scores at the school district level
had lost a great deal of information by ignoring variation among schools within districts
and variation among students within schools. A much stronger analysis could have been
done using a hierarchical linear model with student level scores and school level
indicators. In this way, the amount of variance due to schools could have been properly
evaluated. Because of the interrelationships of the predictors and the use of multiple
outcomes (four areas of achievement could have been used as distinct outcomes), the

problem was actually a multivariate one, which might have been addressed better through

10



multivariate techniques or structural equation models. The above analysis essentially
assumed that schools did not vary within districts, students did not vary within schools,
that math and reading were measures of the same construct, and that the predictors were
relatively unrelated. Of course, this was not true. More importantly, the researchers
failed to include what the literature has suggested were achievement-relevant indicators
or predictors that would support or inform the work of teachers, schools, and school
districts. In fact, regression analyses such as these do little to provide useful information
or guidance to the educators, policy makers, and the American public that the editors of
Education Week called for earlier.

These two presentations of student achievement in Michigan were important to
review because this was FRONT PAGE NEWS. Soon thereafter, on April 29, 1998, the
headlines of the Detroit Free Press read: “Students, parents rebel against state test. In
some districts, people don’t even show up” (Van Moorlehem, 1998b, April 29). These
were the analyses and investigations that received the greatest attention. These were the
kinds of stories that made a difference to policy makers and legislators (Rodriguez,
1995). These were the kinds of stories that kept teachers up at night. What can a teacher
do to improve achievement of his or her students with such information? Armed with the
knowledge that poverty is the primary “predictor” of a student’s achievement puts a
teacher on the battle line with little more than a camera to take a picture of what has
already been pre-determined. Although serious flaws can be identified in such analyses,
serious attempts to find useful indicators of achievement have been few--at least serious

attempts that have made it to the front page.
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Specific Motivation

For the most part, statewide testing programs are tools for educational reform
through accountability systems (much like the monitoring functions of NAEP or most
national tests). Generally, the primary purposes for implementation of state-wide testing
programs include achieving greater accountability for student achievement, motivation
for schools to adopt state curriculum frameworks, incentive for schools to raise standards
for achievement, and more generally to improve teaching practices and learning.
Although some may argue that all of the reform purposes for employing statewide tests
are ultimately to improve teaching and learning, little has been done to demonstrate such
aresult. The measurement of gains in learning has troubled the measurement community
and educational researchers much longer than the existence of any state test.

More recently, in light of the myriad educational reform programs currently in
place around the nation, educational researchers have made numerous attempts to
understand statewide testing programs as reform initiatives. One only has to review the
recent annual meeting program of the American Educational Research Association to
estimate interest in statewide testing programs. Several states have undertaken serious
attempts to understand the relationship between state-test performance and some

classroom processes, most notably, instructional practices, but also assessment practices.

One glaring omission from this line of research is on the role of classroom-level
assessment and the assessment practices and competencies of teachers. There is a
growing literature on the topics of teacher classroom assessment practices and

competencies. However, this literature has not attempted to link assessment practices to
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student performance: Do the assessment practices of teachers make a difference? This
literature and related literature was reviewed in Chapter II, however, the literature was
reviewed and presented in the absence of a comprehensive theoretical framework for the
assessment of school achievement. Cizek (1997) echoed the sentiments of Glaser and
Silver (1994) who argued that “the theory underlying the assessment of school
achievement is less explicit” (p. 400) than that regarding other purposes of testing. These
issues were described as they arose in the literature review.

The closest thing to a comprehensive theory of assessment and achievement was a
recent review of the literature by Brookhart (1997). She presented a theory about the role
of classroom assessment in motivating student effort and achievement. The theory
suggested that the classroom assessment environment “played out” in repeated
assessment events through which a teacher communicated and students responded
according to their perceptions. (More on this later.)

In the present study, athematics was the subject area chosen as the focus of the
analyses for three primary reasons: (1) the national focus on science and mathematics
within Goals 2000 and the Third International Math and Science Study (TIMSS); (2) the
availability of data from the comprehensive mathematics assessment used by the Third
International Math and Science Study, and (3) the comprehensive nature of the teacher
and student background information available in the TIMSS database. Middle-school
classrooms were chosen because of the importance of the transition period from grade
school curriculum to high school curriculum (curricular differentiation is greatest at the

high school level). It was assumed that middle-school students and their teachers have a
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stronger sense of what constitutes mathematics and that during the years of early

adolescence, subject-matter interests are solidified and differentiated.

Research Questions

The specific research questions for this project were derived from the above
presentation of Michigan students’ school achievement and the current interest in large-
scale testing programs and classroom processes. They were an attempt to bridge a gap in
the developing theoretical framework for the assessment of school achievement by

providing absent links to classroom assessment practices.

1. What are the current assessment practices of mathematics middle school teachers?
a. How frequently to teachers engage in assessment of their students?
b. What types of assessment tools are used?
c. How do teachers use assessment information for formative (instructional
feedback) and summative (assigning grades) evaluation decisions?
2. How do students perceive the significance of feedback given by their teacher?
3. How do students perceive their seif-efﬁcacy regarding mathematics performance?
a. Do students’ attributions of control differ for mathematics?
b. Do students’ perceived potential for mastery differ for mathematics?
4, Are there differences in the above characteristics based on gender, language
spoken at home, or other characteristics of classrooms (type of math class)?
5. What are the interrelationships of teacher assessment practices, feedback, student

self-efficacy, student effort, and achievement performance?
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a. Are teachers’ assessment practices related to student achievement?

b. Are teachers’ feedback and student self-efficacy related to student effort?

c. Given classroom assessment practices, and student self-efficacy, is student effort
related to students' achievement performance?

6. Are there identifiable patterns among the assessment practices of teachers?

All of the relationships above were examined using the complete TIMSS

assessment and classroom level database on teacher and student questionnaires.
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CHAPTER I

Literature Review

“Classroom teachers are the ultimate purveyors of applied measurement, and they
rely on measurement and assessment-based processes to help them make decision every
hour of every school day” (Airasian & Jones, 1993, pp. 241-242). However, applied
measurement specialists have repeatedly demonstrated the problems of teacher-made
tests, item-writing errors, ill-defined rubrics for the scoring of alternative assessments,
and other issues (for a review, see McMorris & Boothroyd, 1993). Few, however, are
currently continuing the classroom-level assessment research agenda. And fewer make
explicit connections between classroom assessment performance and student
achievement or performance in large-scale assessment programs.

When Ebel was awarded the 1979 Award for Distinguished Service to
Measurement, the citation commended him for his concern with developing the
fundamentals of educational measurement, with disseminating these basic principles to
teachers, and for his writing on practical test-construction and analysis, which upgraded
the quality of achievement testing in the classroom. Ebel (1976) argued that “to measure
achievement effectively the classroom teacher must be (a) a master of the knowledge or
skill to be tested, and (b) a master of the practical arts of testing” (p. 76). Measurement
specialists have suggested for years that the practical arts of testing should be covered in
the teacher education curriculum. However, many teacher education programs seriously
lack sustained training in classroom assessment (for a review, see Mehrens & Lehmann,

1991, pp. 50-53; Stiggins & Conklin, 1992, pp. 177-203).
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Ebel (1982) also reiterated and addressed two long-standing problems of test
construction identified by Lindquist (1936): (a) what to measure and (b) how to measure
it. These two problems summarize many of the questions raised in the measurement
literature and common concerns of teachers in terms of assessment design. “How is the
construct of achievement defined in the classroom? If it is more than an objective,
external measure (as might be obtained from a standardized achievement test), what else
is involved and how is it measured?” (Brookhart, 1994, p. 298). For many teachers,
effort, progress, and actual performance are important to different degrees. What to
measure continues to be an important question. At the same time, how to measure those
things a community decides are important is also a critical question.

Stiggins and Conklin (1992) reported that teachers spend at least one-third of their
professional time on assessment activities which inform a wide variety of decisions made
daily and directly influence students’ learning experiences. However, there was little in
the literature that provided evidence either theoretically or empirically for the connection

between assessment activities and learning or achievement.

Learning

In order to place assessment in a context of importance, the primary assumption is
that learning has occurred to some extent and assessment is a tool to measure the extent
of learning. A teacher’s assessment strategies may, in part, reflect their operating beliefs
or theories about learning. The debate about whether or not teachers must understand
learning theories continues (Phillips & Soltis, 1991). Whether their learning theories are

implicit (from experience) or explicit (from knowledge and use of theories), learning
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theories play a role in teachers’ classroom practices. Assessment is, in part, an attempt to
measure learning or achievement of objectives (whether stated or not). The evaluation of
assessment practices is only meaningful in the context of learning.

Theories about learning have gone through several major challenges, each leading
to more complex descriptions and processes. Learning theories have evolved from
individual phenomena to social phenomena, from passive participation to active
involvement of the learner.

Even the most modern theories of learning do not capture all that should or could
be in the identification or definition of learning. Many have contributed a lifetime of
research and reflection uncovering the dimensions of learning. Learning is mysterious
and illusive. Any discussion of learning and the role of classroom practices, personal
behavior, motivation, or interest, must be cautionary to the extent that a common ground
is possible in terms of defining learning. Can it be simply what is measured? Is it
particular to each teacher and his or her learning objectives, whether they are behavioral,
cognitive, or affective? In practice, learning goals may or may not be specified.
Assessments are directed at measuring these goals, to one extent or another. Inferences
about learning and achievement of the goals are made based on assessment results. In
practice, assessment and the resulting inferences are likely to occur without an explicit
theory of learning.

Koellner, Bote, and Middleton (1998) argued that teachers hold conflicting views
about the nature of learning and even about what good teaching looks like. They also
suggested that it was the inconsistency in teachers' beliefs that motivated them to be

innovative, to experiment in their classroom practices. Other measurement specialists, as
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presented below, have suggested that classroom assessment practices should reflect the
instructional practices in the classroom. If a teacher's orientation and view of learning is
aligned with constructivist perspectives, then these should be followed through in the
assessment tasks and activities student engage in.

Crowley (1997) summarized many of these arguments succinctly by describing
the shift in mathematics education during the 1990s, during which time the mathematics
community began redefining what and how they teach, as well as what and how they
assess. "All too often, after creating an environment wherein students have, for example,
used calculators and group work to investigate challenging and meaningful mathematical
situations, we assess their learning through a standard in-class test" (p. 706). She argued
that the classroom assessment strategies developed by teachers should reflect their

instructional activities as well as instructional objectives and learning outcomes.

Classroom Assessment

Much of the literature regarding classroom assessment was in the form of
professional development or inservice-related articles and books. Richard Stiggins at the
Assessment Training Institute has been a leader in this literature (Stiggins, 1989, 1991a,
1991b, 1991c, 1993, 1994, 1995a, 1995b, 1997, 1998; Stiggins & Bridgeford, 198S;
Stiggins & Conklin, 1992). Early on, the focus was to descxlibe the ecology of the
classroom assessment environment. Stiggins and Bridgeford (1985) surveyed 228
teachers from eight districts around the country and found that use of teacher-made
objective tests increased across grades, from second to eleventh grade. Half of the

teachers who used their own objective tests reported to be comfortable with that type of
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assessment tool. Math and science teachers were more likely to use objective tests than
were teachers of writing and speech. Use of published tests decreased across grades, but
were most frequently used in math classrooms.

Teachers also rated their use of objective tests rhost highly for grading and
reporting purposes. In fact, they rated teacher-made objective tests higher for all
purposes (including diagnosis, grouping studenfs, grading, evaluating, and reporting) than
they rated published tests or performance assessments. The most common concern
teachers reported about their objective tests focused on test improvement.

In one of the larger works, Stiggins and Conklin (1992) reviewed over a decade of
research they conducted on classroom assessment. Studies of classroom assessment
practices have focused on three types of decisions made by teachers, including (a)
preinstructional decisions such as planning decisions, (b) interactive decisions made
during instruction, and (c) postinstructional decisions.

Overall, Stiggins and Conklin (1992) argued that classroom assessments are not
only "one of our indicators of educational outcomes, but these classroom assessments
also are part of the very instructional freatments that produce the desired outcomes"

(p. 2). After observing three sixth-grade classrooms for ten weeks, Stiggins and Conklin
reported that "the reason prior assessment researchers had not delved into this arena must
have been the fear of trying to come to terms with and make sense of this immense
complexity" (p. 6).

Salmon-Cox (1980) reviewed the literature on classroom assessment practices and
reported that teachers relied primarily on their own assessment activities for information

on student achievement. Observations and classroom work were also important sources
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of information. In a survey of high school teachers, 40 percent used their own tests, 30
percent used interactions with students, 21 percent relied on homework performance, six
percent used observations of students, and one percent used standardized tests for
information about the achievement of their students.

In their survey of 59 mathematics teachers, Stiggins and Conklin (1992) found
that mathematics teachers relied more on teacher-made objective tests than on published
tests or performance assessments, more so for grading purposes and less so for diagnostic
purposes. There was an increasing concern about improving and managing teacher-made
objective tests as grade increased, particularly for math and science teachers compared to
writing teachers. Based on 290 journal entries from 32 of the teachers, secondary
teachers used assessments to assign grades (36% of their assessments), evaluate student
mastery of material (30% of their assessments), and diagnose individual and group needs
(16% of their assessments). The most common assessment strategies included behavioral
observations of students (29%), teacher-made tests (28%), and review of student work or
products (27%).

Stiggins and Conklin also summarized the work of Shavelson and Stern (1981)
who reviewed thirty studies of teacher decision making. Regarding planning decisions,
teachers placed most emphasis on academic and ability variables; decisions made during
instruction were based on social interaction with academic activities; and decisions made
after instruction were clearly based on more than achievement results. Other
characteristics of students noted by teachers included disruptiveness, work habits,

consideration, group mood, and participation as well as motivation, attentiveness, and
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attitudes. These student characteristics played an important role in teachers’ planning of
instruction as well as making evaluative judgments about students.

Stiggins and Conklin (1992) cited Natriello’s (1987) review of classroom
assessment research who concluded that

studies of evaluation processes are found to be limited by the lack of

descriptive information on actual evaluation practices in schools and

classrooms, a concentration on one or two aspects of a multifaceted

evaluation process, and the failure to consider the multiple purposes that

evaluation systems must serve in schools and classrooms. (Stiggins &

Conklin, p. 209)

A profile emerged regarding the assessment environment in most classrooms.
Critical elements included the purposes of assessment, assessment methods employed by
teachers, criteria used by teachers to select assessment methods, the quality of assessment
tools, feedback, the characteristics of the teacher as the assessor, teachers' perceptions of
students, and the assessment policy environment (Stiggins & Conklin, 1992).

McMorris and Boothroyd (1993) sampled 350 multiple-choice and constructed-
response items from 41 mathematics and science teachers in grades seven and eight and
found that among the mathematics teachers, computation items were most common.

Stiggins and Conklin (1992) ended with a set of unaddressed research questions
based on over a decade of their own research and review of relevant literature. Among
these questions: What was the assessment process like from the students’ perspective?
How did it affect learning and academic self-concept? Did it differ by sex, race, or social

group? They argued that “we can only use assessments to help motivate, study and

promote learning if we understand their effects from inside the learner” (p. 212).
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Based on many of the suggestions made by measurement specialists who have
conducted research and have written on measurement-related issues relevant for
classroom assessment, assessment is a pervasive element in the classroom environment.
Teachers review results of standardized tests, create tests of their own using various
formats, evaluate completed student projects they developed or obtained from resource
guides or textbooks, assign work to do be done outside of school. They ask questions,
watch, listen, interview students, pose questions for solution by individuals or groups of
students. Then, to one extent or another, they communicate their findings and
evaluations to students, and in doing so, impact the learning process, including
participation in instructional activities, self-selected learning activities, and assessment
activities. Assessment has important functions, including communicating learning goals,
particularly the subject-matter content and thinking processes valued by the teacher.
Assessment impacts students by shaping study behaviors and general and academic self-
concepts and self-efficacy; enabling self-adjustment; enhancing academic motivation and
effort; and organizing and securing the storage of knowledge and skills. These
suggestions come from both empirical and anecdotal evidence presented by dozens of

authors of classroom assessment texts reviewed above and below.

Educational Measurement for Teachers

One of the earliest texts addressing educational measurement for teachers was
Tiegs’ 1931 text, Tests and Measurements for Teachers. “The principal function of
measurement is to contribute directly or indirectly to the effectiveness of teaching and

learning” (p. 3). He continued with a discussion of learning:
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Learning does not always parallel teaching; in fact, at many points and in

many different ways, there are learning difficulties. Particular

measurement devices which will reveal the exact location and the nature

of these difficulties will aid the teacher in directing further learning. Test

scores may be utilized to advantage in helping pupils visualize their

objectives and goals in meaningful terms. (p. 11)

Tiegs best captured many concerns of today’s measurement community when he
suggested that “the major function of the informal objective test is the guidance of
teaching. Testing is very definitely an element of the teaching cycle” (p. 254).

Since 1990, over two dozen texts have been published, all addressing educational
measurement. Most of these texts covered the basics of educational measurement issues:
a defense for the role of assessment; the role and specification of learning objectives;
classroom test design issues; item writing; reliability and validity; test assembly,
administration, scoring (item and test analysis) and reporting (including grading); review
of various types of standardized tests; guides to selecting published test instruments;
guides for assessing noncognitive domains; special issues in testing (special education,
disability accommodations, legal issues); and others (Airasian, 1994; Carey, 1994; Chase,
1999; Cunningham, 1998; Ebel & Frisbie, 1986; Gallagher, 1998; Gredler, 1999; Hanna,
1993; Hopkins, 1998; Kubiszyn & Borich, 1996; Linn & Gronlund, 1995; McDaniel,
1994; McMillan, 1997; Mehrens & Lehmann, 1991; Nitko, 1996; Oosterhof, 1990;
Oosterhof, 1999; Payne, 1997; Popham, 1990; Sax, 1997, Stiggins, 1997, Thorndike,
1997; Tindal & Marston, 1990; Ward & Murray-Ward, 1999; Weirsma & Jurs, 1990;
Worthen, Borg, & White, 1993; Worthen, White, Fan, & Sudweeks, 1999). These texts

varied greatly in terms of the use of research to support the materials within them. Some

authors took more time to cover direct application for teachers by addressing them

24



directly in the text and supporting materials. Few explicitly described the links between
assessment and learning, or student outcomes.

Nearly all of the authors discussed the uses of classroom assessment for (a)
pretesting, (b) formative evaluation, and (c) summative evaluation. Pretesting is done to
assess what students already know in order to plan instruction and is sometimes called
readiness testing. Formative evaluation generally includes the informal assessment
behaviors of the teacher, including questioning, observing, interviewing, and homework;
in order to help teachers determine instructional effectiveness, group students, understand
misconceptions or identify problems, and develop review materials and posttests.
Formative evaluations can also help students understand important elements of the lesson
as well as their own understanding and progress, although few authors discuss this.
Finally, summative evaluations consists of posttests that are given after instruction is
completed to help teachers determine their own effectiveness, evaluate student
achievement or progress and assign grades.

In the cited texts, only a few of the most recent authors discussed the connections
between assessment and learning, and even these discussions varied widely in their depth
of presentation and implementation strategies for teachers. Most frequently, authors
suggested that the assessment of students and their learning was a continuous process.
However, these authors did not provide a theoretical or practical link for teachers to
understand the integration of assessment, instruction, and learning. A commonly
presented model was based on three elements: instructional outcomes or planning
instruction, teaching strategies and activities or delivering instruction, and assessment

strategies and activities (Airasian, 1994; Carey, 1994; Chase, 1999, Cunningham, 1998;
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Ebel & Frisbie, 1986; Gallagher, 1998; Kubiszyn & Borich, 1996; Mehrens & Lehmann,
1991; Oosterhof, 1990; Sax, 1997). For most authors, this was the extent of the
discussion on integrating assessment, instruction, and learning. “If testing and instruction
are fully integrated, the content of each test is closely related to the instruction given
students. And, subsequent instruction depends on how well students performed on prior

tests” (Oosterhof, 1990, p. 217). This can be seen in Figure 1.

Instructional
/ Outcomes \
Teaching Assessment
Strategies & Strategies &
Activities < > Activities

Figure 1. A model of instruction and assessment.

Some of the more practice-oriented authors still made references to the dichotomy
between assessment and instruction. “Because assessment time ‘costs’ in instructional
time, all of this (assessment and testing) must be done in an effective manner so that the
investment in assessment yields maximally useful information” (Gallagher, 1998, p. 5).
“It is important to distinguish between the instructional process itself and the pupil
learning that results from that process. ...official assessment focuses attention primarily

upon pupil achievement at the completion of that process” (Airasian, 1994). Generally, it
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was a prevailing view that assessments that inform teachers about student achievement
occur after instruction was completed, to determine instructional effectiveness, evaluate
student progress, and assign grades. However, this prevailing view, that first we teach,
then we test, is more myth than good practice (Stenmark, 1991). Instruction and
assessment are actually more closely linked than most educators assume.

There were other authors who identified more important connections between
instruction, assessment, and learning; that learning could occur during formative
assessment and this process could be integrated with instruction.

Going over tests constructed by the classroom teacher is an excellent

technique for providing both feedback and a learning experience. Even

the experience of taking the test itself facilitates learning. ... In summary,

then, students learn while studying for the test, while taking the test, and

while going over the tests after it is completed. (Mehrens & Lehmann,

1991, pp. 9-10)

Chase (1999), Ebel & Frisbie (1986), Popham (1990), Gredler (1999), and Wiggins
(1998) supported these sentiments. Several authors also cited Stroud (1946), who
suggested that “the contribution made to a student’s store of knowledge by the taking of
an examination is as great, minute for minute, as any other enterprise he engages in.”

It is worth discussing Wiggins’ (1998) ideas about educative assessment at this
point. He, more than most authors, has taken the integration of instruction, assessment,
and learning to a very practical level. In fact, he argued that “the aim of assessment is
primarily to educate and improve student performance, not merely to audit it” (p. 7).

First, assessment should be deliberately designed to teach (not just measure)

by revealing to students what worthy adult work looks like (offering them

authentic tasks). Second, assessment should provide rich useful feedback to

all students and to their teachers, and it should indeed be designed to assess
the use of feedback by both students and teachers. (Wiggins, 1998, p.12)
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Some of the ideas presented were complex, but Wiggins also provided examples and
worked through applications of his ideas. To describe some of these ideas more fully, he
argued that “authenticity is essential, but authenticity alone is insufficient to create an
effective assessment task” (p.30). Gredler (1999) also Argued this point: the teacher’s
role is that of coach, guide, and facilitator; the student’s role is that of learner and thinker
in the subject area. So, according to Wiggins, the integration of assessment and
instruction must involve the application of concepts and principles in the subject area to
real-world tasks.

Wiggins also maintained that the assessment tasks assigned to students should not
be considered instructional activities. The two can be integrated, but are not the same.
The role of feedback was also critical. Not only should feedback after a student’s
performance be improved, but it should be provided during the assessment activity—
concurrent with the assessment. “In other words, we must come to see deliberate and
effective self-adjustment as a vital educational outcome, hence more central to how and
what we test” (p. 43). Assessments that can educate and improve student performance
must provide evidence of effective self-adjustment of the student. Assessments that are
based on authentic real-world tasks provide the opportunity for students to receive
feedback during the tasks, promote learning while engaged in the tasks, and encourage
self-adjustment in responses or completion of the tasks.

The treatment of assessment in educational measurement texts varies a great deal.
Although Wiggins' notion of educative assessments is compelling, it is far from current

practice as presented by recent classroom assessment resources.
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Teacher Competence in Classroom Assessment

One of the core propositions that first appeared in the policy statement of the
National Board for Professional Teaching Standards, What Teachers Should Know and
Be Able to Do, was that “teachers are responsible for mé.naging and monitoring student
learning,” and that “teachers think systematically about their practice and learn from
experience” (NBPTS, 1996, p. 16). Both of these spoke to competency in educational
assessment of students. Several other authors have written extensively about teacher
competency in educational measurement (Stiggins, 1991b; Plake, 1993; Plake, B. S, &
Impara, J. C., 1997, Plake, Impara, & Fager, 1993), while others attempted to develop
instruments to assess teacher competency (Stiggins, 1992, 1993; Zhang, 1996).

The American Federation of Teachers, National Council on Measurement in
Education, and National Educational Association (1990) developed a set of standards for
teacher competence in assessment. These organizations intended to provide a guide for
teacher educators, a self-assessment guide for teachers, a guide for workshop instructors,
and “an impetus for educational measurement specialists and teacher trainers to
conceptualize student assessment and teacher training in student assessment more broadly
than has been the case in the past” (p.1). These standards are outlined in Table 3.

At first glance, these standards appear overwhelming. With all of the tasks and
responsibilities of the classroom teacher regarding content expertise and classroom
management skills, how could any single teacher be competent in all of these additional
tasks? The first three standards are the most frequently mentioned in classroom

measurement textbooks and likely the critical elements, improving the effectiveness of
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the following four standards. There have been several studies of teachers' competence in

assessment development, some of which were mentioned earlier.

Table 3
Standards for Teacher Competence in Educational Assessment of Students

1. Teachers should be skilled in choosing assessment methods appropriate for
instructional decisions.

2. Teachers should be skilled in developing assessment methods appropriate for
instructional decisions.

3. Teachers should be skilled in administering, scoring and interpreting the results of
both externally-produced and teacher-produced assessment methods.

4. Teachers should be skilled in using assessment results when making decisions about
individual students, planning teaching, developing curriculum, and school
improvement.

5. Teachers should be skilled in developing valid pupil grading procedures which use
pupil assessments.

6. Teachers should be skilled in communicating assessment results to students,
parents, other lay audiences, and other educators.

7. Teachers should be skilled in recognizing unethical, illegal, and otherwise
inappropriate assessment methods and uses of assessment information.

McMorris and Boothroyd (1993) evaluated 350 multiple-choice and constructed
response items from 41 mathematics and science teachers in grades seven and eight. Of
those examined, 35 percent of the constmc.ted-response and 20 percent of the multiple-
choice items contained flaws. They also reported that among mathematics teachers,
computation items were most frequently used. The overall quality of a teacher's test was
also related to measures of the teacher's measurement competence. Finally, they argued
that a test and its interpretation could affect students' attitudes about a class, the teacher
and the subject matter. Potentially, assessment practices and skills have far reaching

effects.
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Learning, Achievement, and Assessment

Cizek (1997) provided a framework for understanding the uniqueness and
interrelationships of learning, achievement, and assessment. Regarding learning, he
suggested that definitions of learning have changed subtly to exclude any reference to
student behavior and center on cognitive change exclusively. He referenced the works of
Wittrock, T. L. Good, and Brophy. With respect to achievement, he suggested that since
observable performance was excluded from the definition of learning, achievement must
be defined without regard to learning. So, any notion of achievement must include some
aspect of performance or behavior. Again citing Good and Brophy (1986), “the
performance potential acquired through learning is not the same as its reproduction or
application in any particular performance situation” (Cizek, p. 4). Noting that
achievement is a “fallible representation or indicator of learning” (p. 4), Cizek argued
that learning is not necessary for achievement. Indicators of performance generally can
be ranked or certified whereas cognitive reorganization (learning) cannot. In fact,
“because the relationship between learning and achievement is not direct, it serves to
highlight the inferential nature of all assessment” (p. 4).

Cizek (1997) presented a set of conditions desirable for an appropriate definition
of assessment. First, it should be applicable to current and future conditions, formats, and
contexts; a generalizable definition is preferable. Second, a definition should enhance the
role of assessment in instruction. Third, a definition should suggest that assessment
serves rather than drives instruction. And fourth, a definition should include educational
processes that promote the welfare of all students. Based on these considerations and the

conceptual work of many other researchers, Cizek proposed the following definition:
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assessment \uh ses’ ment\ (1) v.t.: the planned process of gathering and
synthesizing information relevant to the purposes of (a) discovering and
documenting students’ strengths and weaknesses, (b) planning and
enhancing instruction, or (c) evaluating progress and making decisions
about students. (2) n.: the process, instrument, or method used to gather
the information. (p. 10) :

However, the point was well made that there exists a blurring between types of

assessment, assessment for formative purposes versus assessment for summative

purposes, as well as assessment that is distinct from instruction versus assessment that is

integrated with instruction.

Assessment, Effort, and Achievement

A theoretical framework was recently offered that integrated two literatures:
classroom assessment environments and social-cognitive theories of learning and
motivation (Brookhart, 1997). The theory made explicit connections between the role of
classroom assessment practices in motivating student effort and achievement. Brookhart
defined a classroom assessment event in terms of the instruction given based on learning
and assessment tasks and feedback provided to students, students’ perceived task
characteristics and their own perceived self-efficacy, students' effort, and their

achievement. A version of this model adapted from Brookhart is illustrated in Figure 2.
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Figure 2. Model of a framework for investigating classroom assessment events.
Note. Adapted from Brookhart (1997).

A classroom assessment event could be described as a discrete set of objectives
and assessments of whether the objectives were met. Brookhart (1997) argued that “the
constitutive aspect of a classroom assessment event is its presentation of a task, activity,
or set of tasks and activities where expectations are communicated and assessment is
perceived” (p. 167). The perceived task characteristics differ for each student—different
students perceive the same task differently. The functional significance of feedback can
be perceived as informational or controlling and is determined by how the student
experiences the event. Perceived self-efficacy includes “the student’s belief or conviction
that he or she can master the material, accomplish the task, or perform the skill that the

assignment requires” (p. 173). The amount of invested mental effort includes the non-
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automatic rehearsal of material, where realized student effort includes overt activity.
“This theoretical framework should be able to predict the role of classroom practices in
motivating student academic effort and achievement ... and is amenable to empirical
testing” (Brookhart, pp. 161-162).

Brookhart argued that classroom assessment theory has several implications: (a)
emphasis on raising classroom assessment quality; (b) use of a variety of student
performances, particularly those meaningful to students; and (c) active involvement of
students in the assessment process. According to Brookhart, teachers can use assessment
tasks to communicate the classroom assessment environment to students and influence
their effort and achievement.

Others have attempted to describe the relationships between assessment and effort
explicitly. Camp (1992) suggested that assessment activities should exemplify
worthwhile learning experiences; be based on meaningful tasks; integrate knowledge and
skills; be flexible over extended periods; and occasionally provide opportunities for peer
collaboration. Activities that encourage students to be responsible for their learning and
understanding appear to improve motivation and effort.

In reviewing the work of Ames and Archer (1988) and Eccles and Midgely
(1989), Blumenfeld, Puro, and Mergendoller (1992) argued that teachers’ feedback,
accountability, and evaluation practices affect students’ motivational orientation, whether
they are motivated to learn or simply perform.

Students’ expectancies for success are increased when teachers: (a) hold

students accountable for learning and understanding—not just for getting

right answers, (b) give students the freedom to take risks and be wrong, (c)

stress improvement over time, (d) minimize comparison with others, (€)

minimize competition, and (f) use private rather than public evaluation.
(pp. 209-210)
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Ward and Murray-Ward (1999) affirmed the role of student characteristics. "The
motivational techniques, learning activities, content appropriateness, and management of
consequences should match the person inputs (the components students bring to school
which impact learning outcomes--cognitive and noncognitive)" (p. 323). Their view was
illustrated in a flow-chart reproduced in Figure 3 below. Instructional factors and student
inputs both affected student effort and performance, with an additional role for

consequences not included explicitly in Brookhart's model.

Student Inputs <

7N\

Effot —__p Performance —

N

Instructional Factors

Learning
Outcomes

Consequences
of Achievement

Figure 3. The relationship between student inputs, instructional factors, performance,
and consequences.

Based on the considerations of the above literature, a modified model of
classroom assessment practices and students' perceptions, effort, and achievement was
proposed for this study. The Brookhart (1997) model was an “event” model, looking at
the interaction of classroom practices, student perceptions and effort, and achievement

within a given classroom assessment event. The model adopted for this project was
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considered a generalization of the Brookhart Model based on a more general use of the
literature. The generalized model is described in Chapter III (Methods). One additional

consideration included the role of homework as a dimension of assessment practices.

Homework

Homework is an important yet controversial aspect of classroom assessment. It
has often been one of the first areas targeted for improvemént of student outcomes
(Cooper, 1989). Cooper completed a meta-analysis on decades of experimental and
quasi-experimental research on homework. Within that work, he synthesized 50
correlations between time spent on homework and achievement (33 correlations), grades
(7 correlations), and attitudes (10 correlations) from 18 studies. The average correlation,
weighted for sample size of the study, was » = 0.186, with a 95 percent confidence
interval of r =0.180 to » = 0.192.

Moderating variables were found that also influenced the size of the correlation
reported in a study. The size of the correlation between time spent on homework and the
outcomes was positively related to the year the study correlation was reported, suggesting
that stronger correlations have been reported more recently than in the past. Studies
conducted at the national level rather than state or local levels reported larger
correlations. This may have resulted due to range restrictions either in homework time
variability or achievement variability. Studies done in mathematics reported the strongest
correlation (» = 0.22 on average). Cooper suggested that subjects involving long-term
projects, integration of multiple skills, and creative use of outside resources (e.g., social

studies) result in smaller relationships between homework and achievement than those
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subjects involving rote learning, practice, or rehearsal (e.g., mathematics). Standardized
tests (» = 0.18) and grades (r = 0.19) resulted in larger correlations with time spent on
homework than outcomes related to attitudes ( = 0.14). Finally, the largest moderator
effect was due to grade level. Studies involving studerits in high school grades 10 to 12
had a moderate correlation ( = 0.25), grades 6 to 9 had a small correlation (» = 0.07) and
grades 3 to S had a nearly zero correlation (» = 0.02). An interaction between grade level
and subject matter was also found significant. Specifically relevant for this project, the
average correlation for high school students in mathematics classes was r = 0.25.

Cooper (1989) made important concessions in interpreting these final correlations.
The correlations

cannot be interpreted as demonstrating a causal effect of homework on

academic achievement or attitudes. It is equally plausible, based on these

data alone, that teachers assign more homework to students who are

achievement better or who have better attitudes, or that better students

simply spend more time on home study. (p. 100)

In addition, Cooper found evidence suggesting that the relationship between time spent
on homework and achievement may be curvilinear for middle-grade students, where
increases in the amount of time spent past 10 hours a week had no relationship to
achievement.

Several studies have been conducted since Cooper's synthesis. Walberg (1991)
reported that on average, 8" grade students spend about 1 hour each day on homework.
Reports from the National Assessment of Educational Progress have demonstrated an
increase in the proportion of 8" grade students who reported doing homework (Anderson,

Mead, & Sulllivan, 1986). Eighth grade students reported time spent on homework was

significantly related to a composite achievement measure based on data from the National
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Educational Longitudinal Study (NELS; Keith, Keith, Troutman, Bickley, Trivette, and
Singh, 1993). Using High School and Beyond (HSB) data, Keith and Cool (1992)
reported that the average amount of time spent on homework per week had a small but
significant effect on high school seniors' level of achiew)ement, and motivation had an
indirect effect on achievement through its relationship with quality of instruction and the
amount of academic coursework taken (all from student reports). They suggested that
"students enrolled in a high-quality school and curriculum are more highly motivated by
that curriculum. Students with high academic motivation take more academic coursework
... and do more homework ... and as a result, achieve at a higher level" (p. 215).

Most recently, Cooper, Lindsay, Nye, and Greathouse (1998) surveyed 82
teachers and 709 students and their parents from three school districts in grades two
through twelve. They reported nonsignificant correlations between teacher reports of
amount of homework assigned and classroom achievement. In addition, students' reports
of time spent on homework were not correlated with achievement, but were correlated
with teacher-assigned grades (r = 0.17).

Many of these correlational studies also had methodological problems. In most
cases, when nested data were used, particularly in the large national databases (i.e., NELS
and HSB), dependencies within classroom or school were ignored. It is likely that
relationships between homework, as a classroom practice, and achievement, are likely
dependent on classroom level or school level characteristics. This is a prevalent error in
most of the research investigating classroom level characteristics and student level

outcomes.
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TIMSS Conceptual Model

The above literature review was completed independent of the review of the
conceptual model for the Third International Mathematics and Science Study (TIMSS).
The data used in this dissertation came from the TIMSS USA Database. Early on, the
TIMSS project was conceived of as a study of educational opportunity. They
conceptualized student learning as being influenced by psychological theories of
individual differences and motivation, as well as sociological concepts including family
background. Essentially, “this view recognizes that educational systems, schools,
teachers and the students themselves all influence the learning opportunities provided and
in fact all are part of the definition and parameters that frame the opportunities of
individual students” (Schmidt, 1993, p. 29).

Through a revision of earlier models used in previous IEA studies and existing
research literature, a conceptual model related to student factors was designed to guide
the formulation of instruments for the TIMSS.

The model ... suggests that student background, the student’s own

academic history, the economic and cultural capital of the family, the

belief students have about how to succeed in science including their self

concept, the social press created by peers and teachers which exists in the

classroom for encouraging involvement in science and how students spend

their time outside of school together influence the motivation and interest

a student has to study science and mathematics coupled with the effort

they expend. (Schmidt, 1993, p. 28)

This conceptual model was very similar to the model presented by Brookhart (1997). It
can be seen in Figure 4. The role of effort and motivation as a moderator of achievement '

and performance was key to both the Brookhart model and Ward and Murray-Ward's

model.
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Finally, although grades are not included directly in the analyses for this

dissertation, they are a reality in classroom assessments and commonly the end-result or

goal of summative evaluation practices of teachers. Estimates of how much tests and

assessments comprized students' mathematics grades included anywhere from 25 percent

to 80 percent (Thompson, Beckman, & Senk, 1997). However, grades are rarely

unidimensional measures of performance. In fact, most teachers will admit that they



consider effort, improvement, and actual performance in the assignment of final grades.
It could be argued that because of this, grades do not mean the same thing to all teachers,
all students, and all parents.

| Cizek (1997) stressed the distinction between assessment and evaluation and that
“teachers’ grading practices have been shown to be highly variable, and grades to be
somewhat unreliable indicators of student achievement” (p. 29). Stiggins and Conklin
(1992) found that “grading is the single most regular and influential feedback activity
conducted by classroom teachers” (p. 175), yet grading practices have frequently violated
guidelines promoted by the measurement community (Ebel & Frisbie, 1986, Gronlund,
1985; Mehrens & Lehmann, 1991). Most commonly, teachers have included other
student characteristics in addition to achievement, including how much students were
capable of learning or their level of motivation and effort; and teachers have treated daily
assignments intended for practice and formative purposes as summative results to be
combined with summative assessments.

It is possible to use grades and other assessment feedback developmentally,

not only judging the work (e.g., “poor”) but also explaining what the

student needs to do better. Cognitive evaluation theory suggests that if

students get feedback that helps them make progress, then motivation and

control should increase. (Brookhart, 1994, p. 296)

This suggested that although grades should be based on classroom assessments
that are summative in nature, their use should not necessarily be confined to a summative
report of achievement. It appeared undeniable, as summarized by Cizek (1996), that
grades provide the primary mode of communicating to students, parents, teachers, and

others, important information about student progress and achievement but that in

practice, grades fall short of these expectations.
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Grades present an incredibly difficult challenge as measures of performance.
Validity of classroom assessment is blurred because of the “on-demand” nature of grades.
Grades are due at the end of a grading period and this blurs interpretation and use
(Messick, 1989). The reality that most teachers confound performance and effort in the
assignment of grades has also been reported by many researchers (for a review, see
Brookhart, 1994). To what extent can grades be reliably used in quantitative
investigations of classroom performance?

Brookhart (1994) argued that the advice of the measurement community for
grading has not taken "into account the teacher's need to manage the classroom and
motivate students" (p. 299). Cross and Frary (1999) also cautioned against "abandoning
or adopting recommended practices selectively depending on the values of each teacher
and the culture of each classroom" (p. 69). They agreed with the suggestions of Troug
and Friedman (1996), who suggested that the measurement community demonstrate the
benefits of sound measurement practices by working with teachers in their classrooms.

Cross and Frary (1999), in their comprehensive study of teachers' attitudes and
practices regarding grading and their students' attitudes as well, confirmed other reports
of "hodgepodge" grading practices. They also reported that students not only confirmed
such practices but supported them as well. Given such conditions, they finally suggested
that measurement specialists should work harder to communicate with a broader audience
regarding best practice.

These ideas about grading have parallels in terms of other classroom practices,
including assessment. Communication within the measurement community is important

as well, to clarify and uncover the nature of best practices. However, if measurement
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specialists are unable to effectively communicate these findings to measurement
practitioners (e.g., teachers), their work is futile. Methods to effectively balance costs
and benefits and to demonstrate the utility of best practices must be communicated in a
way that acknowledges the conditions of the classroom. These ideas are amplified in the

next section.

Assessment in the Context of Educational Reform Efforts

As suggested in the introduction, accountability systems in place at every level of
the educational system have as one general goal the improvement of educational
achievement. How these improvements are realized is a critical question. However, an
equally important question is where these improvements are realized. Many
accountability systems include curriculum frameworks and large-scale tests at the state
level (Sheilds, Corcoran, & Zucker, 1994). Such tests have several purposes, as
discussed earlier, including the reform of classroom instructional and assessment
practices. Professional educational organizations have also promoted classroom
assessment standards to reform practice. Others have promoted special approaches or
specific practices to ultimately improve achievement. Some have even argued that in
order "to change practice, it is necessary to change practitioners, the classroom teachers"
(Zucker, Shields, Adelman, & Powell, 1995, p. 21).

Many of the promoted reforms have included authentic assessment approaches
(Newmann, 1997), educative assessment (Wiggins, 1999), the use of portfolios (Gitomer
& Duschl, 1994), and others. Thompson, Beckman, and Senk (1997), in writing to

mathematics teachers, suggested that assessment standards have been developed to
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improve the mathematical abilities of students--to provide more information to the

teacher and students. They argued that the National Council of Teachers of Mathematics

assessment standards (described below) were founded in a shift toward assessing growth

in mathematical power and away from evaluation of speciﬁc knowledge and isolated

skills. The standards promote a shift toward more complex assessment tools and use of

multiple sources of information and away from reliance on brief quizzes and chapter
tests.

The National Council of Teachers of Mathematics (NCTM) has adopted a set of
standards for assessment in mathematics classrooms in their Principles and Standards for
School Mathematics (NCTM, 1998). NCTM has adopted a set of guiding principles to
direct their work, of which one focused on assessment: "Mathematics instructional
programs should include assessment to monitor, enhance, and evaluate the mathematics
learning of all students and to inform teaching" (NCTM). The National Science
Foundation attributes important similarities in how states view good mathematics
education to documents such as the standards developed by NCTM (Zucker, Shields,
Adelman, & Powell, 1995).

The evaluation standards developed by NCTM were presented separately from the
curriculum standards, not because they believed that evaluation should be separated from
the curriculum, "but because planning for the gathering of evidence about student and
program outcomes is different."

A common response to the challenge of the Standards is, "Yes, but

who will change the tests?" Although pragmatic, this question shifts

responsibility for change away from the individual to some unnamed

higher authority. More productive--and more likely to make the vision

embodied in the Standards a reality--are such responses as, "In what ways
does the curriculum need to be changed?" "How best can these changes be
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made?" "How will we know when we have reached the Standards?" It is in
the answers to these questions that the role of evaluation emerges as a
critical component of reform. Evaluation is a tool for implementing the
Standards and effecting change systematically. The main purpose of
evaluation, as described in these standards, is to help teachers better
understand what students know and make meaningful instructional
decisions. The focus is on what happens in the classroom as students and
teachers interact. Therefore, these evaluation standards call for changes
beyond the mere modification of tests.

(NCTM, http.//www.enc.org/reform/index.htm)

These evaluation standards proposed that student assessment should be integral to

instruction, that teachers should use multiple methods of assessment, and that teachers

| should assesses all aspects of mathematical knowledge and its connections. The
curriculum and evaluation standards (NCTM, 1989) are currently under revision. The
version currently in use contains ten standards for evaluation, which include (1)
alignment with the curriculum, (2) the use of multiple sources of information, (3) the use
of appropriate assessment methods and instruments; and several aspects of mathematical
knowledge that should be assessed, including (4) mathematical power, (5) problem
solving, (6) communication, (7) reasoning, (8) mathematical concepts, and (10)
mathematical procedures.

The integration of assessment and instruction, the use of multiple methods of
assessment, and the broad coverage of skill and knowledge in assessments that are driven
by objectives identified by the curriculum are all messages supported by the measurement
community. All of these ideas have been recommended in the majority of the textbooks
on classroom assessment reviewed above. Whether or not mathematics teachers
currently assess students in these ways, whether or not explicitly adopting the NCTM

standards, can be evaluated in part from the TIMSS. Primarily, TIMSS provided
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information on a variety of assessment tools and activities teachers have engaged in, but
no information was available regarding their integration of instruction and assessment
(except for the role of assessment information in planning future lessons) and no
information was available on the extent to which teachers' assessments covered the full
range of skills addressed in their curriculum or any specific learning objective.

Some recommendations have come from the TIMSS study to date, primarily
concerning the relationship between curriculum and achievement (SciMathMN, 1996).
Based on analyses of curriculum and achievement, the Minnesota TIMSS project had
three recommendations regarding the improvement of "how we measure." Minnesota
was sampled as a mini-nation in addition to their inclusion in the national sample. Their
recommendations focused on the relationship between the Minnesota graduation
standards and the statewide tests, suggesting that the statewide test include more
demanding items (e.g., open-ended questions or student-constructed response problems).
They also recommended that the curriculum, instruction, and assessment practices be
analyzed to insure all students, particularly those traditionally under-served in
mathematics and science education, receive the opportunity to learn. Finally, they
recommended that funding and incentives be implemented for local alignment with
statewide standards and assessment.

The recommendations from the Minnesota TIMSS study appear laudable.
However, the lack of such specific findings and subsequent generalized conclusions seem
too weak to ensure strong policy development in the area of mathematics and science
assessment reform. Their statement regarding the inclusion of more demanding items on

the state test is too simplistic, in effect assuming that constructed-response items are more
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demanding with no regard for cognitive objectives. The idea that assessment practices
should be evaluated to insure that all students received adequate opportunity to learn state
objectives was also limited in that no evidence of tracking or differential assessment
practices based on tracking was available in the TIMSS results.

Unfortunately, much of the analyses completed for the Minnesota TIMSS project
has been exploratory, unguided by a theoretical framework. Similarly, many of the
earlier evaluations of assessment practices of teachers have also been exploratory. As
described by others (e.g., Cizek, 1997; Glaser & Silver, 1994), the theory underlying
assessment of school achievement is less explicit than theories regarding other purposes
of testing. The lack of explicitness inherent in investigations regarding classroom
assessment has lead to generalizations that are often evaluated outside of meaningful
contexts. Without grounding evaluations of classroom assessment in appropriate

contexts, their impacts on achievement will be difficult to infer.

Toward a Theory of Classroom Assessment

As suggested above, much of the work done in classroom assessment research has
been exploratory, without a strong theoretical framework on which to base hypotheses.
However, several measurement specialists have considered what such a theory may look
like or consist of, and for what purposes a theory of classroom assessment may be put to
use.

Brookhart (1997), in her theoretical framework for the role of classroom
assessment, has presented the closest model to a theory of classroom assessment.

"Classroom assessment theory has implications for how teachers design and use
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classroom assessment and for what teacher educators must prepare teacher to do"

(p. 178). Such a theory could potentially support current efforts to raise the quality of
classroom assessment practices because it is likely to impact more than the validity of the
resulting information, an important but not exclusive aspect of quality assessments.

The need for a prescriptive theory of instructional test design has been argued by
Nitko (1989), who suggested that such a "theory would predict which test design would
be most appropriate in a particular instructional procedure under given instructional
conditions and for specified instructional outcomes" (p. 417). The elements classroom
assessment must address can be obtained from knowing the instructional decisions that
are to be based on the resulting information.

When a teacher (or other instructional developer) is in the process of

deciding which instructional method is best for bringing about the desired

changes in specific types of students and for a specific course's content,

the teacher or developer should also be deciding on the best testing

procedures for bringing about these changes. (Nitko, 1989, p. 448)

Because of the complex nature of the demands faced by teachers in diverse
classrooms, prescription may never result from any comprehensive theory of classroom
assessment. However, to the extent that teachers understand the contingencies inherent in
the connections between content, student characteristics, and instructional decisions, a
teacher should have available a repertoire of assessment practices to meet those
contingencies. First, however, it is important to uncover the nature of these contingencies
and the complex nature of interactions between teacher decision requirements,

instructional activities, course content, student characteristics, and elements of classroom

assessment practices.
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A theory of classroom assessment should be able to prescribe elements of
instructional test design to meet the challenges faced by teachers and should also inform

teacher education programs and professional development activities.
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CHAPTER III

Methods & Procedures

Research Design

The primary research orientation was quantitative. The study was primarily a
correlational study, examining existing conditions of several classroom characteristics
and their impacts on student achievement. The unit of observation (or the subject of the
study) was the student. However, teacher and classroom level data were available,
making the resulting data set hierarchical where students were nested within classrooms.

In the language of quasi-experimental designs, the classroom assessment practices
of the teachers were the treatment conditions. Classrooms were non-equivalent groups of
students that differed in many ways (some more than others), in addition to the
characteristics of their teacher’s assessment practices. The outcome was student
performance on the TIMSS mathematics assessment.

This study employed the position of Cook and Campbell (1979) regarding any
future argumentation of causality. Particularly relevant were the following arguments:
(a) complex systems of causality are contingent on many conditions and causal laws
operating in such systems are fallible and probabilistic; (b) effects follow causes in time
and may be instantaneous; (c) effects in such complex systems of causality can be the
result of multiple causes; (d) causality is difficult to identify in most field research
involving open systems where there likely exists other mediating causes involved in the
absence of the cause of interest; (¢) some causal laws work in reverse where cause and

effect are interchangeable; and (f) the manipulation of a cause will result in the
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manipulation of an effect. It is this last point that drives much of the applied research in
education; however, the actual manipulation of a cause is rarely achieved in field
research, particularly correlational research such as this. The researcher designs a study
(in whatever form) to gain an understanding of how the complex organization and system
of education and its integral processes work with the expectation that specified
educational outcomes are potentially controllable to some degree. More generally, the
researcher hopes to at least learn more about which processes (more or less in the control
of educators) hold promise for influencing educational outcomes.

It was reasonable to expect causality to flow in two directions in the consideration
of classroom practices and their effects on achievement. For instance, initial information
teachers obtain on students’ prior experiences (perhaps from pre-test scores) inform their
instructional strategies. A teacher starts a lesson based on what the students know
coming into the lesson. Simultaneously, students perceive what are the important skills
and information to learn based on the teachers’ practices (instructional and assessment
tasks). Student achievement is affected by student perceptions and classroom practices,
which were initially informed by prior student achievement. This cycle could be
replayed throughout a school year, but limited to the degree that teachers actually make
use of achievement information in their instructional and assessment practices.

Based on an extensive review of the literature and the frameworks provided by
Brookhart (1997) and the TIMSS conceptual model (Schmidt, 1993), a hybrid model was
assessed. The model is presented as a graphic representation of a path model. The
components of the measurement model are illustrated in Figures 5 to 8 while the

structural model is illustrated in Figure 9. In addition, the model was evaluated as a
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hierarchical linear model as described below. The model hypothesized the primary
relationships and guided the assessment of the measurement properties of the constructs
under investigation. The hierarchical linear model allowed for appropriate accounting of
the nested nature of the data and included additional features such as demographic
information of the students; however, it ignored the measurement error in the constructs
as defined below. These methodological issues will be described more fully in later
sections.

Finally, learning was not explicitly represented in the models used in this study.
In fact, learning was also absent in most of the models presented earlier. A broad
perspective on learning has been adopted in this project. It was not assumed that there
was a particular kind of learning taking place in mathematics classrooms. For some
children, in some instances, and for certain topics and activities, learning likely
encompassed behavioral, affective, cognitive, and-or social elements that may have been
achieved through didactic interactions or through individual or social construction. Most
importantly, learning was occurring through the exposure to lessons and evaluative tasks,
to the teacher and other students. These elements, in combination, provided students with
learning opportunities as defined earlier by Schmidt (1993). These opportunities
manifested themselves in terms of student’s mathematics self-efficacy and effort, and in

turn, their achievement.

Modeling

The proposed models were framed in terms of structural equation modeling.

Structural equation modeling provided a way to estimate several equations
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simultaneously, accounting for measurement error in estimating latent traits and
structural relationships among those latent traits. In the models as presented, the
variables in boxes represent indicator variables for which observed responses were
available. The model assumed that one or more latent traits, represented by circles in the
model, were measured by the observed indicators; the latent traits exhibited themselves in
the pattern of responses observed in the indicator variables. Each indicator or observed
score was thus caused, in part, by the latent trait. In addition, each indicator was not
entirely caused by the latent trait (common factor); the variance remaining, given the
latent trait, was error variance (unique factor). In this sense, structural equation modeling
(SEM) was a confirmatory technique. It required the specification of a model to be
tested, a model that was optimally based on theory. Also, all of the paths in the model
had significant directional influence, considering the influence of any preceding variables
along a given path.

As an alternative, hierarchical linear model (HLM) approaches have been
developed with accepted estimation procedures where effects are appropriately defined at
various levels; HLM use has become common in educational research (Frank, 1999).
Hierarchical Linear Models 4.03 (Bryk, Raudenbush, & Congdon, 1996a, 1996b) is
recognized as a standard program for estimating hierarchical models (Bryk &
Raudenbush, 1992; Kreft & DeLeeuw, 1998). Estimation using HLM relies on
assumptions similar to multivariate multiple regression. Unfortunately, the measurement
error inherent in constructs as measured by questionnaires is basically ignored in these
linear models. However there are several unique strengths the are provided by the use of

HLM, as described in a later section.
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Identification and Measurement of Teacher Classroom Assessment Practices

Teacher classroom assessment practices were multifaceted and multidimensional.
No measurement specialist has suggested that a single scale could be constructed to
capture the essential aspects of a teacher's assessment practice. In fact, no scales that
attempt to describe even pieces of such practices have been identified. There were
instruments in use that help identify elements of assessment practices, however. For
example, Stiggins (1998) developed a classroom assessment practices questionnaire (self-
evaluation) in his work providing professional development activities to teachers through
Assessment Training Institute. However, no attempt has been made to scale the results as
a way of describing assessment practices on a continuum or categorically.

Teacher assessment practices were investigated for this project in two facets.
Because of the prevalence of homework in secondary mathematics programs and because
homework is often the first line of reform efforts for classroom practice, homework was
examined as a unique and important facet of classroom assessment. Within the
homework facet, there were two dimensions. Given that homework was assigned by
teachers, the first dimension included the kinds of homework tasks that were assigned.
The second dimension included the uses of the assigned homework as a facet of
classroom assessment.

For the second facet of classroom assessment, all other assessment practices were
included. However, these were multidimensional as well. For the purposes of this
investigation, two dimensions were employed. The first described the types of
assessments -- the tools used by teachers in their classroom assessment routines. The

second included the uses of the assessment information -- what teachers did with the
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information obtained through their classroom assessment routines. These were complex
dimensions, particularly with regard to assessment tools.

So as can be seen in Figures 5-9, each element of the model was measured with
multiple indicators. Classroom assessment practices (Figure 5) included both homework
related practices and other assessment practices, where each was described by the tools
employed and the uses of the resulting information as described earlier. Figures 6-8
include the items used to measure student effort, student self-efficacy, and the
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