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The Evaluation of Student Achievement:
Preliminary Analyses in Modelling Teacher Decisions

John 0. Anderson
University of Victoria

What teachers know, how they know it and how this relates to practice seems, on the surface, to be

an area readily accessible to investigation and the answers should be largely in place. However, this is not

the case. The study of teacher knowledge is plagued by at least two fundamental problems: proximity and

situational complexity. To an extent most people know something about teacher knowledge, having been

exposed to teachers and teaching for over a dozen years of formal schooling. Most readers of papers such

as this (who would be university researchers) have a closer association with teacher knowledge in that they

have a store of their own teacher knowledge, having been an educators most of their adult (post-schooling)

life. This proximity can be viewed as a fundamental problem in investigating any aspect of education and

teacher knowledge in particular. University researchers may be simply too close to the phenomena to

clearly view it in others and if we do consider teacher knowledge as a distinct entity we are likely to

assume that we more or less know what it is and how it works. This can distort the meanings of what we

do chose to see and hear. A compounding problem is the nature of teacher (or any human) knowledge it

is dynamic, complex and situationally specific. In other words the phenomenon of teacher knowledge has

not generally been well studied. However, over the past decade or more there has been considerable work

completed on researching teacher knowledge as evidenced in major reviews such as those of Grimmett and

MacKinnon (1992) and Fenstermacher (1994). It appears that teacher knowledge is generally studied

through narrative and reflective case study approaches in which teacher knowledge is investigated as a

whole. This contrasts to earlier research approaches (Dunkin & Biddle, 1974; Brophy & Good, 1984) that

were of a more positivistic character and more analytic in their decomposition of knowledge of teaching

and teacher knowledge into constituent parts (variables). Many of the more recent studies are conducted

within the context of reform of teacher education (Grimmett, 1998; Hargreaves & Jacka, 1995) or schools

in general (Clandinin & Connelly, 1987; Wideen, Mayer-Smith & Moon, 1996). As noted by Carter

(1993), the situational specificity of cases and the multiple interpretations of stories can lead to problems in

developing a corpus of research that will cogently inform teacher education or school reform. So, there is

much work yet to be done in the area of teacher knowledge and the study reported here is part of a

collaborative attempt to make a positive contribution to understanding teaching and learning.

The collaborative research program has been reported elsewhere (Wilson, 1999) and in several

papers presented at the 2000 Canadian Society for the Study of Education conference (Shulha, 2000;

Locke, 2000; Wilson, 2000; Petrick, 2000; Notman, 2000; Lee, 2000; Muir, 2000). This program has

narrowed the focus of investigation to classroom assessment practices yet maintained a rather broad scope

of investigatory approaches including case study participant research, journal based narrative analysis,

and both inferential and descriptive modelling statistical analyses within a collaborative context (Shulha,

Wilson & Anderson, 1999).
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The Study

The study reported in this paper isolated its focus on one task that is characteristic of teacher

responsibilities and activities in the school: the evaluation of student achievement. It involved over one

hundred pre-service elementary teachers who assessed the performance of three simulated students on a

number of language arts tasks. Information collected included the marks assigned to students on various

submitted assignments and test, and journal entries.

The study continues an investigation into the procedures and information bases pre-service

teachers use in making judgements about student achievement (Wilson & Martinussen, 1999; Shulha, 1999;

Author, 1999). The initial studies attempted to investigate how teachers go about evaluating the

achievement of their students. These studies were based upon a dataset developed by Wilson and Shulha of

Queen's University. They created a set of portfolios containing achievement products (such as written

assignments and tests) and background information for a simulated student called Chris in a grade 8

language arts class. The contents of the portfolio were controlled in terms of achievement level of products

and the background of the student. This resulted in three different simulated students. Each participating

student teacher was given the work of one of the simulated students to evaluate. As part of an

undergraduate teacher education course in classroom assessment, 147 student teachers graded the

components of an assigned portfolio over a I2-week period and reported a final grade for Chris at the end

of the term. These scores and grades were the basis for an investigation of the structure underlying the

evaluation of achievement by these student teachers.

The current study utilized a traditional empirically based research approach to analysing the scores

and grades generated by the student teachers. The portfolio structure was modified in that each portfolio

contained the work of three different students on six language arts tasks, and each of the more than 100

student teachers graded the same three students. The students were now assumed to be in grade 5.

Although the language arts assignments and tests were essentially the same tasks as in the previous study,

student responses were modified to better reflect the work of grade 5 students. Each student teacher was

required to grade each assignment as if it was requested by their sponsor teacher. Accompanying each set

of student responses were instructions from the simulated sponsor teacher in regard to the grading (for

example, some background to the student tasks and the total worth of each assignment). However

directions in regard to how to grade the student work were designed to be rather ambiguous. The student

teachers were not provided with marking criteria, keys or rubrics. Student teachers were also required to

maintain a journal in which they recorded the thoughts they had about the work they were doing with their

portfolios. It was suggested that any comments, views, frustrations and accomplishment they encountered

in marking the student work was to be noted and discussed in their journal.

The basic data layout consists of a single complex record for each participating pre-service teacher

(Figure I). Each record contains the same data elements but varied in terms of content and structure -

particularly the journal entries since there was wide variation in the nature and volume of the information
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written by participants. The analysis of this information involved both statistical and interpretive

approaches. The study reported in this paper consisted of the analysis of the marks and grades only.

Journal
Entries

Student 1 marks & grades

Student 2 marks & grades

Student 3 marks & grades

Figure I: Data layout for each student teacher record

The marks and grades that each student teacher generated were summarized and compared across

the three simulated students. The goal was to investigate the extent to which the student teachers viewed

their three students as distinct in terms of their achievement in language arts. The design of the portfolios

was intended to create a low achieving student, one that was high and another who was a mid-range

achiever through the development and inclusion of student work that consistently represented what was

viewed as low, mid and high ranges of achievement. The extent to which these results are reflected in the

grades and marks assigned by the student teachers could be considered an index of the design

representativeness of the portfolios.

The intercorrelations of marks and grades were calculated to investigate the extent to which each

assignment and test yields the same kind of information about the simulated student. Since the underlying

factor in the student work is language arts achievement, it was anticipated that strong, positive correlations

within each student's set of marks would emerge. Factor analyses were also conducted to investigate latent

structures in these data.

The journal entries have been explored and analyzed to reveal elements and patterns in the

thoughts, concerns and issues that student teachers expressed as they were attempting to complete their task

of grading their three students (Bachor & Baer, 2000). The student teachers were all given the same

materials on the students, the cooperating teacher and the school. Since this information was rather sparse,

there were likely to be variant interpretations of the task and situation. Ambiguities of expectations and

task definitions were issues that were expected to be expressed in the journals. As well, the rather limited

information provided on each of the three students in the portfolio has created a more decontextualized

evaluation situation than what is likely to occur in most classrooms. It is expected that the extent to which

this is noted as an issue in the journals may be a major element of the journal data. However, the analysis

of the journal entries may provide a rich source of information about the concerns and thoughts related to

the evaluation of student achievement.
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Since the journal entries are linked to the marks and grades the patterns in the journal data can

inform the further analysis of the marks and grades. Categorizing meaningful patterns found within the

journal data will allow for the use of both teacher perspectives from the journal entries and assigned marks

in statistically modeling the evaluation of student achievement which will constitute the next stage of the

investigation. This will prove to be a complex task. The use of journal entries for the development of

categorical information will be fed into a structural equation model, this should allow for the development

of a model that is based upon structures suggested by the thinking of the individuals generating the

achievement data. The previous studies in this research embedded information about the simulated student

into the portfolio materials. The model developed from these data (Author, 1999) was meaningful but

accounted for a relatively small proportion of variance in the assessment data. It is anticipated that the

results of this study should provide a basis to the development of a model that will facilitate the study of the

structures underlying the evaluation of student achievement.

The Instrument

Each portfolio contained the responses of three simulated students to six language arts tasks:

I. A Trip to the Mall a brief essay about going to the mall that was to be handed in as

a printed word processing document. Student teachers were asked to mark this out

of 12 and focus their attention on written expression rather than computer

competency.

2. Did I Order an Elephant? A worksheet consisting of a cloze-type reading task in

which students were required to generate the 15 missing words in a reading passage.

3. A Salmon for Simon A worksheet that was a modified cloze reading task in which

students were required to correctly select from 5 embedded multiple-choice

alternatives a phrase to complete the text, followed by 4 multiple-choice

comprehension items.

4. The New Kid on the Block A worksheet requiring students to read a passage and

then answer 6 short answer items in which the student had to interpret a phrase from

one of the character's perspective and translate into their own words a quote from the

story.

5. The Mending Wall A writing task in which students had to read a 43-line poem and

then write a piece describing the personal meaning they found in the poem after

having developed a web outlining the main ideas in the poem and discussing this

with their teacher. This was to be marked out of 25.

6. Final Exam A formal written exam consisting of 20 word identification items

(classify word as a noun, adjective, verb or adverb), a paragraph in which the student

had to extract 5 nouns and 5 verbs, 14 editing items for commas and correct

capitalization, and a reading passage followed by 8 multiple-choice comprehension

6
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items and 2 written responses (5 and 10 lines of space provided for student

response).

For each of these tasks, three responses or achievement products were created for inclusion in the

portfolio. One product was developed to represent low achievement, another was created to represent

average or moderate achievement, and one was created to represent high achievement. The development of

the achievement products (simulated student responses) involved both the researchers and some elementary

school students who developed and located the level of responses. The low-level products were

consistently assigned to Student A, the mid-level products assigned to Student C and the high-level products

assigned to Student B. The effect intended was that each student teacher would assemble a portfolio of

achievement products for three students: a high achiever, a moderate achiever and a low achiever. The

summary statistics (Table 1) and the plots (Figure 2) show that this design expectation was realized for

most of the achievement products. One exception was A Trip to the Mall, the first product given to the

Table 1: Summary Statistics for Marks Awarded Students A, B & C.

TASK

STUDENT

A

Mean (SD) Mean (SD) Mean (SD)

Trip to Mall 8.0 (1.5) 9.5 (1.3) 10.9 (1.2)

Did I Order an Elephant? 5.9 (0.8) 7.6 (0.6) 6.6 (0.8)

Salmon for Simon 5.1 (1.0) 7.4 (0.8) 5.1 (1.0)

New Kid on the Block 13.2 (2.6) 16.3 (1.7) 14.4 (2.3)

The Mending Wall 12.6 (3.2) 23.2 (1.6) 20.0 (2.4)

Final Exam 22.6 (3.6) 46.2 (3.7) 37.6 (3.2)

student teachers for inclusion in the portfolio where Student C (the moderate achiever) was generally

awarded higher marks than our high achiever (Student A). The other exception was the similar results for

Student A (low) and Student C (moderate) on their results for A Salmon for Simon worksheet. There were

no tasks on which the average scores of the low achiever (A) were greater than those of the high achiever

(B). On the basis of these descriptive findings it was concluded that the achievement products included in

the assembly of the portfolio were representative of low, moderate and high achieving students.
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Figure 2: The Results for Students A, B & C on the Tasks
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Results

Student teachers were requested to mark each of the six achievement products of each of the three

students and then submit a final mark for each student. Eighty-two student teachers submitted both a Final

Mark (a numerical score) and a Lettergrade (104 submitted a Final Mark only). For analysis purposes the

Lettergrades were transformed into numbers with A+ being given a value of 7, an F (fail) being assigned a

1 and the rest of the grades ranged accordingly in between.

In the marking of two of the six assignments, student teachers varied a bit in the maximum scores

allowed. For the task Did I Order an Elephant?, maximum scores ranged from 5 to 45 with most student

teachers using a maximum of either 8 or 15. For the Final Exam maximum scores ranged from 41 to 82

with most student teachers using a maximum of 50. For analysis purposes all scores were transformed to a

common scale: Did I Order an Elephant? was scaled to a maximum of 8, and the Final Exam was scaled to

a maximum of 50.

In considering the summary statistics it is apparent that student teachers assigned a wide range of

scores to the three students on the various tasks included in the portfolio. For any particular task there is

overlap in the scores assigned students A, B and C. However the ranking of the three students who were

simulated in the portfolio was consistent. A crosstabultation of the final lettergrades indicated that Student

B was always rated first in achievement, Student C second and Student A was consistently ranked last. A

distribution of lettergrades (Table 2) shows considerable consistency across student teacher evaluations

with Student B having a modal grade of A, Student C having a mode of B and Student A a modal grade of

C- - results which are consistent with the design of the portfolio contents. However there is substantial

variation in the grades awarded by different student teachers for example, five student teachers awarded

the highest achieving student a grade of B, the grade awarded to the lowest achieving student by three other

student teachers.

Table 2: Lettergrade Distributions

Student Grade
C C B A A+

High (Student B) -

Moderate (Student C) 1

Low (Student A) 10 41 23

5 73 4

8 66 6

4 3
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Correlations were calculated for all marks (Table 3) to investigate relationships between

achievement tasks and among students. Preliminary perusal of the correlations suggests that there are

higher correlation between instruments than between students. For example, the correlations between Trip

to the Mall for students A, B and C are 0.56, 0.27 and 0.47 whereas the correlation between marks awarded

to a given student on this assignment are all lower than 0.27. This pattern is typical of the correlation

structure for these results and indicates that a high student score on one assignment did mean a high score

for that student on another assignment, but a high score awarded to Student A on assignment one would be

related to a high score awarded by that student teacher to Student B on that same assignment. This marker

tendency was further revealed by the correlations of final marks for each of the three students (Table 4).

The correlations are all positive ranging form 0.21 to 0.47 suggesting that student teachers who award a

high final mark to Student A will also tend to award a high final mark to Students B and C, whereas a

student teacher awarding a low final mark to Student A will tend to award a low final marks to Students B

and C.

Table 4: Correlations of Final Marks

Student A

A

0.21

0.47 0.37

As it turned out, although there was a strong positive relationship between the final mark and the

lettergrade awarded it was nowhere near perfect (Table 5). The final mark accounted for 38 to 75% of the

variance in the lettergrade awarded, depending on Student. Since it was of interest to explore the nature of

Table 5: Correlation between Final Marks and Lettergrades

Correlation

Student A 0.87

Student B 0.62

Student C 0.79
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the elements contributing to the final marks and lettergrades awarded to the three students by the student

teachers regression analyses were conducted using the six achievement products to predict the final mark

and the lettergrade for each of the three students in the portfolio. The results (Tables 6 & 7) show that the

Final Marks are better accounted for (R2's range from 0.80 to 0.87) than Lettergrades (R2's range from

0.31 to 0.66). The final results, particularly for lettergrades, are in some way constructed differently for

each of the three students. For example, the 66% of the variance of Lettergrades awarded Student A (the

low achieving student) are accounted for by the marks awarded the six achievement products whereas for

Student B (the high achiever) only 31% of Lettergrade variance is accounted for by the marks and almost

70% is from other sources.

Table 6: Regressions of Marks on Achievement Products to Final Mark for Students A, B and C

Coefficient (M p R2

Achievement A B C A B C A
Product

Trip to Mall 0.20 0.17 0.15 .00 .00 .01

Salmon for Simon 0.22 0.12 0.14 .00 .03 .01

New Kid 0.35 0.28 0.36 .00 .00 .00

Mending Wall 0.44 0.30 0.38 .00 .00 .00

Elephant 0.17 0.10 0.17 .00 .07 .00

Final Exam 0.50 0.63 0.55 .00 .00 .00
0.89 0.80 0.80

In summary it can be said that the Final Mark (the numerical final result) is well accounted for by

the marks awarded on the six achievement products, and that each of the six achievement products

contributed significantly to the Final Mark. Further, the relationships of achievement products to Final

Mark are consistent across three students. However for the Lettergrade, the final results is not as well

accounted for by the six achievement products. Further the extent to which achievement products

contribute to the final result varies one student to another and only two of the six achievement products

(Mending Wall and the Final Exam) significantly contribute to the final lettergrade. This suggests that the

numerical version of the final result is not quite the same thing as the Lettergrade although conceptually

they should convey the same information.

10
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Table 7: Regressions of Marks on Achievement Products to Lettergrade for Students A, B and C.

Achievement
Product

Coefficient (I3) P R2

A B C A B C A B C

Trip to Mall 0.22 0.02 0.04 .01 .87 .68

Salmon for Simon 0.15 0.05 0.09 .06 .65 .35

New Kid 0.19 -0.04 0.17 .02 .73 .09

Mending Wall 0.41 0.34 0.34 .00 .00 .00

Elephant 0.18 -0.03 0.18 .03 .81 .06

Final Exam 0.33 0.34 0.40 .00 .00 .00
0.66 0.31 0.51

In Closing

The study supports the view that the evaluation of student achievement is not a simple process.

The data shows clearly that final marks are not the same thing as final lettergrades although they are closely

related. Educators have characteristic predilections to mark or grade high or low marker tendency

which corresponds I am sure to many students' recollections of grades past. Further, elements other than

the marks awarded to specific achievement products (worksheets, assignments and tests) enter into the

creation of the final marks and lettergrades teachers assign to students, and more additional information is

added into the creation of lettergrades than into numerical final marks. And finally, that the information

used in the composition of lettergrades varies one student to another.

The results indicate the potential for the portfolio approach to collecting information about the

evaluation of student achievement by teachers. The achievement products created for this portfolio appear

to have functioned in the manner intended in that the low achieving student was perceived to be low, as did

the high achieving student and the moderately achieving student.

The next steps in this research will focus on these as yet unknown information elements teachers

used to develop their grades for students. To do this the information written by the student teachers in their

journal should provide insightful. The patterns revealed in the analysis of the journals (Bachor & Baer,

2000) will be used to investigate the structures underlying the lettergrades assigned to our three students of

varying achievement.
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