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Abstract

This study investigated the effects of teacher evaluation and student self-

evaluation on student performance and attitudes. One hundred eighty-nine Latvian high

school students and their six teachers took part in the study.

The six teachers were assigned to one of three treatment conditions: no

evaluation, teacher evaluation, and self-evaluation plus teacher evaluation. All groups

completed a twelve-lesson instructional program on how to conduct experiments and

produce research reports. The teacher-evaluation group received teacher evaluation on

their initial research reports. The self-plus-teacher evaluation group self-evaluated their

reports and received teacher evaluation on them. The no-evaluation group received no

formal evaluation instructions.

Students in the teacher-evaluation and the self-plus-teacher evaluation groups

received significantly higher ratings on their final projects. The no-evaluation group had

more favorable attitudes toward the program than the other two groups. However, the

self-plus-teacher evaluation group was significantly more confident of their ability to

independently conduct future research experiments.
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INTRODUCTION

Classroom evaluation can have a powerful impact on student performance and

motivation (Crooks, 1988; Natriello, 1987). In his review, Crooks (1988) cites evidence

that evaluation can provide students with knowledge of results and corrective feedback,

help students monitor their own progress, and influence students' continuing motivation

and their perceptions of their self-efficacy as learners. From a review of 250 articles on

classroom assessment, Black and William (1998) report positive effects of formative

evaluation on performance of students of all ages and ability levels. They use the term

"formative evaluatiOn" to refer to the evaluation of instruction for the purpose of

improving student performance, rather than to evaluation of an instructional program for

the purpose of improving it during its developmental or formative stage (Scriven, 1967).

Teacher evaluation of student work is the most common form of classroom

evaluation cited as having positive effects on student performance and attitudes. Cardelle-

Elawar and Corno (1985) found that elementary school student performance and attitudes

towards mathematics improved when their teachers provided written feedback on their

homework several times a week. Thomas et al. (1993) reported a positive correlation

between the amount of teacher feedback on tests, quizzes and homework assignments and

student performance in high school biology courses. Page (1958) found in his study

involving seventy-four secondary school teachers that a brief written comment on

objective examinations significantly improved student performance when compared to no

comment at all.

Other studies have shown no effect of teacher evaluation on student performance.

Stewart and White (1976) replicated Page's (1958) study and reviewed twelve other
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replication studies, concluding that teacher comments had little or no effect on student

performance. Story and Sullivan (1986) found that teacher comments had no significant

main effects on the continuing motivation of fifth- and sixth-grade students, but the

combination of comments and an easier task were effective in motivating girls to return

to the same task.

Researchers have cited several characteristics of effective teacher evaluation.

Students should be provided with explicit evaluation criteria and models of good work

before they begin working on a learning task (Sadler, 1989; Wiggins, 1998). Teacher

evaluation of performance is most effective when it is specific, directly related to the

task, and provides the opportunity for students to correct their performance (Black &

William, 1998; Crooks, 1988). Finally, teacher evaluation should be used initially for

formative purposes rather than for assigning a grade (Hughes, Sullivan & Mosley, 1985;

Sadler, 1989).

Student self-evaluation is a second form of classroom evaluation that may

enhance student learning. There has been considerable emphasis in the last decade on

active student evaluation of their own work (Bransford, Brown & Cocking, 1999; Gipps,

1994; Wolf et al., 1991). Several authors have argued that student self-evaluation has the

potential to improve performance and motivation (Gipps, 1994; Shepard, 2000; Wiggins,

1998). Yet, evaluation by students of their own work is not a common practice in the

classroom, and the topic is frequently overlooked in general literature on classroom

assessment (Black & William, 1998).

Overall, studies show positive effects of self-evaluation on student performance

and motivation across subject areas and age groups. Maqsud and Pillai (1991) reported
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that South African high school students who were asked to self-score their tests over a

course of one semester significantly outperformed students whose tests were scored by

their teacher. In a yearlong intervention in Portugal, Fontana and Fernandez (1994) found

that primary school students trained in self-evaluation performed better in mathematics

than students who did not receive self-evaluation training. Ross, Rolheiser and

Hogaboam-Gray (1999) reported similar results with fourth- to sixth-grade students who

were trained in self-evaluation of narrative writing compared to their counterparts who

were not trained in self-evaluation.

Studies involving comparisons of teacher evaluation and student self-evaluation

have shown positive effects for self-evaluation on student continuing motivation. Salili,

Maehr, Sorensen and Fyans (1976) had fifth-grade Iranian students solve word anagram

problems under three different evaluation conditions. Students in the teacher-evaluation

condition were told that their work would be evaluated by the teacher, students in the

self-evaluation condition were told that no one would know about their results, while

students in the peer-comparison condition were told the results would enable them to see

how well they did on the task in comparison with their classmates. Salili et al. found no

performance differences among the three groups. Yet, students in the self-evaluation and

peer-comparison conditions showed greater continuing motivation than students in the

teacher-evaluation condition in the form of desire to return to the initial task. Hughes et

al. (1985) reported that students returned to a difficult task more often after self-

evaluation and to an easy task more often after teacher evaluation.

Research findings on the use of teacher evaluation and student self-evaluation to

improve student learning prompted the first author of this article to investigate the
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potential for these instructional strategies in her home country, Latvia. Since Latvian

independence from Russia in 1990, the educational reform movement in Latvia has

emphasized the need to develop lifelong learning skills, including the ability to evaluate

one's own work. The National Compulsory Education Standard of the Latvian Ministry

of Education and Science Center for Curriculum Development and Examination (LMES

CCDE, 1998), as well as the Subject Content Standards issued by the LMES CCDE,

emphasize that both teacher evaluation and student self-evaluation are to be used as an

integral part of the teaching and learning process.

Most Latvian teachers are not prepared for the new expectations, and very little

professional development is provided for improving teachers' evaluation skills. Under the

Russian regime, all schools used the same textbooks and a prescribed curriculum. Due to

the education reform efforts in the past decade, only Subject Content Standards have been

mandatory for schools, and teachers have been free to design their own curricula and

assessment approaches. The authoritarian classroom management style by teachers still

dominates in most classrooms, and there is no tradition of engaging students in evaluation

of their own work. Due to large workloads with almost half of the teachers teaching more

than 32 direct contact hours a week (Soros FoundationLatvia, 2001), many teachers also

lack the time and experience to provide students with constructive formative feedback

about their performance.

The present study investigated the effects of teacher evaluation and student self-

evaluation on student posttest scores, the quality of student research reports and student

attitudes. Three levels of evaluation were employed: a teacher-evaluation condition, a

self-plus-teacher evaluation condition, and a no-evaluation or control condition. The
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study was conducted in the students' regular classes, and their regular teachers delivered

the instructional treatments.

The teacher-evaluation component in this study was designed based on several

teacher-evaluation strategies reported as effective by authors of evaluation research

(Black & William, 1998; Hughes et al., 1985; Sadler, 1989; Wiggins, 1998). Students

were provided with specific standards for evaluating their work before they begun

working on their experiments. These standards were first made explicit to the students in

the form of a Project Rating Scale constructed for the study. The students under the

teacher-evaluation condition received teacher comments about their work according to

criteria in the Project Rating Scale. The students were not assigned grades on their initial

reports, and they had opportunities to revise their work on their final reports.

The student self-evaluation component was designed to be similar to the teacher-

evaluation component. Students were provided with the same specific standards for

evaluating their own work in the form of the Project Rating Scale that the teacher

received. The students then applied the Rating Scale to evaluate their written reports and

to write comments about their work. The students were not assigned grades on their

initial reports, and they had opportunities to revise their work on their final reports. This

approach was consistent with strategies for self-evaluation training suggested by several

authors (Rolheiser, 1996; Sadler, 1989; Wiggins, 1998).

The following research questions were investigated:

1. Does teacher evaluation have a positive effect on student performance?

2. Does the combination of teacher evaluation and student self-evaluation have a

different effect on student performance than teacher evaluation alone?
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3. Does the combination of teacher evaluation and student self-evaluation have a

different effect on student attitudes than teacher evaluation alone?

The research questions dealing with student performance were investigated using

two different criterion measures, scores on a posttest covering the instructional content

and researcher ratings of the student research reports. The use of the research report

measure is consistent with the recommendation that students can best develop self-

evaluation skills when they are given authentic performance-based learning tasks

(Stiggins, 2001; Wiggins, 1998; Wolf et al., 1991). The instructional program and all

assessment instruments used in this study were field tested earlier by the experimenter

with a similar age group of students to the target population.

METHOD
Subjects

One hundred and eighty-nine Latvian high school students and six teachers from

five schools participated in the study. The schools were representative of all types of

secondary schools in the country from small rural schools to urban schools with more

selective entrance requirements.

Materials

A twelve-lesson instructional program entitled Learning Explorations was

developed in print form in Latvian for use in the study. The purpose of the program was

to introduce high school students to the basic concepts of scientific research and to

develop their skills in designing experiments about learning. Towards the end of the

program, students designed and conducted their own experiments and produced a simple

written report of the results. The program was intended for use in introductory
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psychology classes or as supplemental material in other classes in which students were

introduced to the design of independent research projects.

The Learning Explorations program was organized into six sections, each of

which required about two forty-minute class periods. The program materials consisted of

a student book and a teacher guide. The student book contained all the information

presented during instruction and examples of experiments, practice exercises, and

worksheets. The teacher guide included step-by-step lesson plans on how to use the

student book, descriptions of instructional activities, a posttest, a rating scale for student

projects, and transparencies and handout masters. All materials used in the study were in

the Latvian language.

Procedures

The experimenter assigned the six teachers to one of three treatment conditions

(no-evaluation, teacher-evaluation, and self-plus-teacher evaluation). In order to assign

teachers to treatments, the experimenter ranked all schools from the highest achieving to

the lowest achieving based on the student 9th Grade Graduation Exam scores in

Mathematics and the Latvian Language. The schools were divided into high-achieving

and low-achieving schools using a median split. Schools from each group were then

randomly assigned to one of the three treatments. Each teacher taught two classes of

students. All experimental groups completed the Learning Explorations program with

only the variations in evaluation conditions described below.

Students in the no-evaluation group conducted their experiments about learning

and produced written reports. They were provided with the Project Rating Scale, a

descriptive rating scale for evaluating written research reports developed for the study,
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before they begun work on their experiments, but received no formal feedback from the

teacher. They were not asked to evaluate their own work.

Students in the teacher-evaluation group conducted their experiments about

learning and produced written reports. They received written teacher evaluation in the

form of feedback on the initial version of their experimental design diagrams before the

start of the experiment and on the initial versions of their final reports. The teachers used

the Project Rating Scale for evaluating student work. The teachers checked the most

appropriate evaluative description for student research projects for each of the fifteen

criteria on the Rating Scale and wrote suggestions for improvement. Students were then

able to revise their initial experimental design diagrams and initial final reports into final

form by incorporating teacher suggestions into them.

Students in the self-plus-teacher evaluation group conducted their experiments

about learning and produced written reports. They formally self-evaluated their work at

the same two times (initial experimental design diagram and initial final report) during

the instruction and used the same Project Rating Scale as the teachers in the teacher-

evaluation condition. In addition, the students received teacher feedback on their written

reports. Once students had completed the self-evaluations of each product, they handed in

to the teacher their initial experimental design diagram and their initial report with their

self-evaluations of each. The teacher then wrote her evaluation on the Project Rating

Scale in the same manner as teachers in the teacher-evaluation condition. Students were

then able to revise their work based on their own self-evaluation and on the teacher

evaluation.
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All teachers received the same version of the instructional program. Teachers in

the no-evaluation group received no additional instructions for use of the program.

Teachers in the remaining two treatments received additional instructions describing the

evaluation procedures that they were expected to complete for their evaluation condition.

The teachers were told that the purpose of the research study was to investigate

the effects of student self-evaluation and teacher evaluation on student performance.

They were told that there were three treatment groups in the study and that each group

would be doing slightly different things in the program as specified in the instructions.

The teachers received no additional training on the use of the materials.

On average, teachers devoted 10 forty-minute class periods to teaching the

program, with a range of 9 to 12 class periods. There were no significant differences

among the treatment groups as to the time spent on the program. The no-evaluation group

spent on average 11 class periods, while the teacher-evaluation and the self-plus-teacher

evaluation groups spent on average 10 class periods. Two teachers taught the program as

part of a high school psychology course, and the remaining four taught it during other

classes. Students in all schools received a grade based on their posttest results and

research project ratings. A day before the last class, the students took the course posttest.

On the final day of the program, students submitted their reports of their experiments and

completed an attitude survey about the program.

The primary researcher, a Latvian doctoral student at an American university,

traveled from the United States to Latvia to coordinate the study and observe its

implementation. During the study, the researcher observed two class periods in each

teacher's classroom to ensure that the instructional program was properly implemented
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and that the evaluation procedures for each treatment condition were closely followed.

After the experiment, the researcher also collected and reviewed the initial experiment

reports with teacher evaluations and student self-evaluations.

A diagram summarizing the experimental design is shown in Figure 1.

Insert Figure 1 about here

Criterion Measures

Four criterion measures were used in the study: ratings of the student projects,

posttest scores, student attitude surveys, and teacher attitude surveys.

Ratings of Student Research Projects. During the program, students received a

two-page report form on which to describe the results of their experiments. An

independent rater trained by the experimenter evaluated all student projects on the Project

Rating Scale, which consisted of fifteen items rated on a three-point scale from 0 to 2.

The rater was a former classroom teacher with considerable experience rating student

projects. The experimenter rated one-sixth of all student projects to determine interrater

reliability. The raters were blind to the experimental condition and the school of origin

for each project. The Pearson correlation coefficient for the interrater reliability between

the ratings of the final student projects by the independent rater and the experimenter was

.90.

Posttest. The posttest served as a second criterion measure for assessing student

performance. The posttest consisted of 21 multiple-choice and short-answer items, and

had a maximum score of 30 because some items had multiple-point answers. The posttest

13



items were directly aligned with the objectives of the instructional program. Internal

reliability of the posttest, using Cronbach's alpha, was .75. A sample multiple-choice

item from the posttest is provided below.

Which of the following is the factor that is changed on purpose? Circle the correct
answer.

a Constant.

b Control group.

c Dependent variable.

d Independent variable.

1 3

Student Attitude Survey. An eleven-item attitude survey served as the criterion

measure for assessing student attitudes and motivation toward the instruction. Eight of

the eleven items were four-choice Likert-type questions with the response choices being

strongly agree (scored as 3), agree (2), disagree (1) and strongly disagree (0). These eight

items dealt with topics such as whether students liked the program, whether they liked

conducting experiments, and whether they were confident in their ability to conduct

experiments and write research reports as a result of the program. The three remaining

items were open-ended questions dealing with student likes, dislikes and suggestions for

improvement to the instructional program. Four additional Likert-type items were added

to the eleven-item student survey for subjects in the self-plus-teacher evaluation

condition. These items asked about student attitudes towards self-evaluation.

Teacher Attitude Survey. A 19-item attitude survey served as the criterion

measure for assessing teacher attitudes. Nine items asked teachers about their delivery of

the program, six Likert-type items assessed teacher attitudes towards various aspects of

the instruction, and four open-ended questions asked teachers for suggestions on how to

improve the instructional program. The survey for the self-plus-teacher evaluation group
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contained three additional items asking teachers about their attitudes toward student self-

evaluation.

Data Analysis

The data analysis for student performance was carried out as two separate one-

way analyses of variance (ANOVAs), one for the student project scores and one for the

posttest scores with three groups (no-evaluation, teacher-evaluation, and self-plus-teacher

evaluation) in each analysis. Student attitude data were analyzed using a 3 (Treatments) x

8 (Survey Items) multivariate analysis of variance (MANOVA) for the mean scores on

the survey items.

RESULTS

Results are discussed below by achievement, student attitudes and teacher

attitudes.

Achievement

The mean scores and standard deviations for both the project reports and the

posttest are shown in Table 1. The table reveals that the mean scores for the project

reports were 14.87 for the no-evaluation group, 17.49 for the teacher-evaluation group,

and 18.10 for the self-plus-teacher evaluation group. The mean posttest scores were 21.87

for the no-evaluation group, 23.96 for the teacher-evaluation group, and 22.78 for the

self-plus-teacher evaluation group.
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Insert Table 1 about here

The one-way analysis of variance conducted on the project report scores yielded a

significant overall difference, F (2, 186) = 5.70, p < .01. Because the overall F value was

significant, follow-up Fisher's Least Significant Difference (LSD) tests were performed

to determine whether significant differences occurred between the mean scores for each

pair of treatments. These tests revealed that both the teacher-evaluation group and the

self-plus-teacher evaluation group had significantly higher scores at the p < .01 level on

their project reports than the no-evaluation group. The difference in the project report

scores between the teacher-evaluation group and the self-plus-teacher evaluation gr\ oup

was not statistically significant.

The one-way analysis of variance conducted on the posttest scores yielded a

significant overall difference, F (2, 186) = 4.11, p < .05. Follow-up LSD tests revealed

that the teacher-evaluation group scored significantly higher at the p < .01 level than the

no-evaluation group. The differences in the posttest mean scores were not statistically

significant between the no-evaluation group and the self-plus-teacher evaluation group or

between the teacher-evaluation group and the self-plus-teacher evaluation group.

Student Attitudes

The mean attitude scores by treatment for the students' responses to the eight

statements on the four-point Likert-type attitude survey administered after completion of

the instructional program are shown in Table 2. Responses were scored on a four-point

scale from 3 for the most positive response to 0 for the most negative response.
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The overall mean score across the eight Student Attitude Survey items was 1.87, a

favorable rating indicating general agreement with positive statements about the

instructional program. The three highest-rated statements on the survey were "I now

understand how to conduct experiments" (M = 2.11), "The program helped me learn how

to conduct experiments" (M = 2.07), and "I am satisfied with my experiment and report"

(M = 2.07). The two lowest-rated statements were "I liked planning and conducting

experiments" (M = 1.54) and "The information was easy to understand" (M = 1.70).

Insert Table 2 about here

The data in Table 2 were analyzed using a 3 (Treatment) x 8 (Survey Items)

MANOVA to test for significant differences. The overall means were significantly

different for the three treatment groups, Wilks' A = .723, F (16, 322) = 3.54, p < .001.

Follow-up univariate analyses of variance were conducted on each of the eight items.

Using Bonferroni adjustment, each ANOVA was tested at .006 level (.05/8 items). The

analysis revealed significant attitude differences between the treatment groups on three of

the items.

Post-hoc LSD tests setting alpha level at .006 were performed on the three

significant items. As shown in Figure 2, students in the no-evaluation group had

significantly more favorable scores on the item "The program was interesting" than

students in the teacher-evaluation and self-plus-teacher evaluation groups (M = 2.02 for

no-evaluation, M = 1.65 for teacher-evaluation, and M = 1.52 for self-plus-teacher

evaluation). In addition, students in the no-evaluation group had significantly more
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favorable scores on'the item "I liked planning and conducting experiments" than students

in the self-plus-teacher evaluation group (M = 1.77 for the no-evaluation, and M = 1.32

for the self-plus-teacher evaluation). On the other hand, students in the self-plus-teacher

evaluation group had significantly more favorable scores on the item "I can now plan and

conduct my own experiments" than students in the no-evaluation group and in the

teacher-evaluation group (M = 2.20 for the self-plus-teacher evaluation, M = 1.86 for the

no-evaluation, and M = 1.83 for the teacher-evaluation).

Insert Figure 2 about here

The mean score for the four additional items on the student survey for the self-

plus-teacher evaluation group was 1.90, indicating a moderately favorable attitude

towards self-evaluation. The two highest-rated items were "My self-assessment was

honest" (M = 2.20) and "My self-assessment was important to the teacher" (M = 2.12).

The two lowest-rated items were "I liked assessing my own work" (M = 1.52), and

"When I have to assess my own work, I know what to improve" (M = 1.77).

Teacher Attitudes

The six Likert-type items on the teacher survey were scored on a three-point scale

from 2 for the most positive response to 0 for the least positive response. The overall

mean rating for the six teachers on the survey was 1.53, a favorable rating indicating

agreement with positive statements about the instructional program. The highest-rated

item was "The material develops student skills in designing and conducting their own

experiments well" (M = 1.83). All teachers said that the lesson procedures in the Teacher

18
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Guide were clear, that they followed the Teacher Guide closely when working with the

students, and that they would use the material again in their work with students.

The two teachers in the self-plus-teacher evaluation group felt that the program

developed student understanding of the basic experimental design concepts in psychology

to a greater extent than the teachers in the other two treatment groups. When asked about

their attitudes towards student self-evaluation, the two teachers in the self-plus-teacher

evaluation group felt strongly that self-evaluation helped students produce higher quality

experiment reports and that they would use self-evaluation in their teaching in the future.

Classroom Observations

Classroom observations by the experimenter revealed that on several occasions

teachers had difficulty delivering the program optimally due to their lack of sufficient

content knowledge. In addition, it was difficult for the teachers to properly carry out

classroom demonstration experiments described in the teacher guide because they had not

observed experiments themselves. During informal debriefing sessions with the

experimenter after the classroom observations, several teachers noted that rating the

student project reports was very time consuming and that it was difficult for them to fit

this task into their busy schedules. Review of the student initial experimental design

diagrams and initial written reports showed that the teacher comments often lacked

specificity.

DISCUSSION

This study examined the effects of teacher evaluation and the combination of

teacher evaluation and student self-evaluation on student performance and attitudes.

Students in the teacher-evaluation and the self-plus-teacher evaluation conditions
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received significantly higher ratings on their research projects than students in the no-

evaluation condition. In addition, students in the teacher-evaluation condition scored

significantly higher on the posttest than the other two groups. Students in the no-

evaluation group had more positive attitudes towards the program than students in the

teacher-evaluation and the self-plus-teacher evaluation group, and they reported that they

enjoyed conducting experiments more than students in the self-plus-teacher evaluation

group. However, students in the self-plus-teacher evaluation group had greater

confidence about their ability to independently conduct experiments in the future than the

other two groups.

The first research question asked whether teacher evaluation would have a

positive effect on student performance. Students who received teacher evaluation, with or

without self-evaluation, produced higher quality reports of their experiments than

students who did not. Teachers most likely had greater expertise in how to conduct

experiments and write reports. This expertise would help the teachers to provide higher

quality feedback to students than the students could generate on their own. The better

feedback, in turn, would help the students learn what they needed to improve and how to

improve it. Thus, the better student performance on research reports under teacher-

evaluation conditions would appear to be due to better evaluation and feedback provided

by the teachers.

The significantly higher scores on the posttest for the students in the teacher-

evaluation group over those in the no-evaluation group may have been due, at least in

part, to information provided in the teacher evaluation/feedback that was directly relevant

to the program content assessed on the posttest. This information would have been
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covered in the direct instruction for both groups, but may often have been re-emphasized

in the teacher evaluation/feedback to students who did not apply it well to their

experimental designs and draft reports, thus enabling them to learn it better prior to the

posttest. In addition, reading student initial reports and providing feedback might have

enabled teachers to gain information on student performance during instruction. Teachers

could then use this information to improve their instruction by reteaching certain

concepts as necessary, thereby helping students to improve both student posttest scores

and the quality of their research projects.

The second research question asked whether the combination of teacher

evaluation and student self-evaluation would have a different effect on student

performance than teacher evaluation alone. There was no strong evidence from the study

that self-evaluation when used in combination with teacher evaluation produced an

improvement in student performance over using teacher evaluation alone. The fact that

the addition of self-evaluation did not significantly improve student performance could

be attributed to the greater evaluation expertise of the teachers described above. Most

likely, teacher evaluations were more complete and accurate than student self-

evaluations, and student self-evaluations therefore did not add significantly to the quality

of student projects. Another reason for the lack of improvement in student performance

could be that students were not familiar with self-evaluation as an evaluation strategy

because it is rarely used in Latvian schools. Providing students with practice in self-

evaluation, such as applying the Project Rating Scale to research report examples, might

help students gain a better understanding of the use of evaluation criteria and become

more accurate at evaluating their own work.
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The mean scores on the student projects were lower than on the posttest, with

overall means of 16.8 out of 30 possible for the project reports and 22.9 out of 30

possible for the positest. Producing the research projects and reports was a more difficult

and advanced task than performing well on the posttest. The posttest required only

recognition and recall of concepts and application of knowledge to scenarios provided by

the experimenter. Planning an experiment and producing a research report, on the other

hand, required application of knowledge to generate new products in the form of an

experimental design and a written report. In addition, designing an experiment and

producing a written research report required more self-direction by the students than

responding to the posttest. Students had an especially hard time in their experiment

reports coming up with a precise description of experimental procedures and writing

conclusions. Several students had difficulties managing their experimental subjects and

properly implementing their intended experimental procedures.

The third research question related to the effects of the experimental treatments on

student attitudes. The attitude results revealed that students in the no-evaluation condition

were more interested in the instructional program than those in the other two

experimental treatments and that they liked the program significantly better than those in

the self-plus-teacher evaluation condition. These results may be attributable to the fact

that the program overall was easier for students in the no-evaluation condition. They did

not have to formally evaluate their work and they did not receive any feedback either

from the teacher or from their own self-evaluations regarding changes needed to improve

their projects. The finding that students have more positive attitudes towards treatments

that are easier, but less effective instructionally, is consistent with the results of learner
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control studies by other researchers (Hannafin & Sullivan, 1996; Schnackenberg,

Sullivan, Leader & Jones, 1998).

That students in the self-plus-teacher evaluation group reported significantly

greater confidence in their ability to independently conduct experiments in the future than

their counterparts in the other two groups may have been related to their involvement in

the self-evaluation process. Formal self-evaluation of their projects may have caused

these students to think that they better knew the criteria for designing and reporting a

research project. It is possible that they felt more in control of their learning than students

in the other two groups who did not evaluate their own work. Their greater confidence in

their ability supports the findings of other researchers that students who self-monitor and

self-evaluate their progress have higher self-efficacy perceptions than those who do not

(Schunk, 1989; Zimmerman & Kitstantas, 1999).

The three highest-rated items on the student attitude survey all dealt with student

learning how to conduct experiments and with their satisfaction with their experiments

and reports. These items dealt quite directly with attitudes toward desired outcomes of the

program, that is, conducting and reporting experiments, rather than with process variables

such as whether the program was interesting, easy-to-understand or whether it was easy

to learn from. It is encouraging that students generally agreed that they acquired these

desirable outcomes irrespective of their treatment group.

The highest-rated item by the teachers "The program develops student skills in

designing and conducting their own experiments well" is quite consistent with highly

rated items by the students indicating that the program was effective in helping them to

learn to conduct and report experiments. In addition, despite the lack of strong evidence
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that self-evaluation improved student performance, teachers in the self-plus-teacher

evaluation group showed support for self-evaluation by indicating that it helped students

produce higher quality reports and that they would use it in their teaching in the future.

This study revealed that providing students with teacher evaluation and feedback

in the formative stages of student work and having students incorporate the feedback into

their final products improves student performance. Yet, the teachers considered these

strategies to be too time-consuming. Development of formative evaluation strategies that

are less time-consuming may be necessary to ensure their use by teachers. One option

may be to explore further the effects of self-evaluation on student performance in order to

provide students with timely formative feedback without overburdening the teacher.

Another option may be to have teachers provide group feedback to the students regarding

the common strengths and weaknesses of their projects during the formative stages of

their work. Emphasizing sound instruction that is aligned with objectives and providing

students with multiple guided-practice opportunities during instruction might also reduce

the need for detailed teacher feedback on student work during the evaluation stage.

Classroom observations revealed that, even though teachers were provided with

detailed instructional procedures in the Teacher Guide, they did not do a particularly

good job of teaching the instructional content that, in general, was relatively unfamiliar to

them. The difficulties that the teachers had delivering the instructional program could be

attributed to the fact that instructional methods and assessment strategies included in the

program were relatively new to the Latvian teachers. The program included project-based

teaching requiring teachers to facilitate student research projects. In addition, the

Learning Explorations program included performance assessment as the main indicator
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of student achievement, which contrasts with more traditional assessments in Latvian

schools that focus primarily on factual, conceptual and procedural learning. Providing

teachers with pre-training on the content and use of the instructional program is one

option that might enable them to deliver instructional programs containing relatively

unfamiliar content and novel instructional approaches more effectively.

Limitations on the number of classes available for this study precluded use of a

student self-evaluation-only treatment that would have permitted analysis of the unique

contribution of self-evaluation to student performance and attitudes. Adding a student

self-evaluation group to the design of a future study would address this issue and permit a

more complete analysis of the effects of self-evaluation and teacher evaluation.

Discussing with students the importance of self-evaluation and providing them with

instruction on the use of an evaluation instrument such as the Project Rating Scale from

this study might also help them improve their own self-evaluations. Future research that

investigates potentially productive ways to incorporate teacher evaluation and student

self-evaluation into classroom instruction should help us understand the most effective

strategies for using classroom evaluation to improve student learning.
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29

Mean Project Report and Posttest Scores by Treatment Group

Measure

Treatment

No Evaluation Teacher Self + Teacher
(n = 62) Evaluation Evaluation

(n = 69) (n = 58)

Project Reports
14.87 17.49 18.10

SD (5.65) (5.83) (5.39)

Posttest
21.87 23.96 22.78

SD (4.17) (3.71) (4.68)

Note. The maximum possible score on both the project reports and the posttest was 30.
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Table 2

Mean Ratings on Student Attitude Survey

Item

Treatment

No
Eval

Teach
Eval

Self +
Teach Eval

1. The program was interesting. 2.02 1.65 1.52 10.89 < .006*

2. It was easy to learn from the
program.

1.73 1.68 1.92 2.09 ns

3. The information was easy to
understand.

1.84 1.51 1.78 3.54 ns

4. The program helped me learn
how to conduct experiments.

2.20 2.00 2.00 1.29 ns

5. I now understand how to
conduct experiments.

2.04 2.14 2.14 .55 ns

6. I can now independently plan
and conduct experiments.

1.86 1.83 2.20 5.77 .006

7. I liked planning and
conducting experiments.

1.77 1.51 1.32 5.32 .006

8. I am satisfied with my
experiment and report.

2.18 2.08 1.94 2.20 ns

Overall means 1.96 1.80 1.85 3.54 < .001

* .006 was the probability level at which differences were tested for significance using
the Bonferroni correction (.05/8 items).
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Assignment of Teachers to Treatment Groups
(Two teachers per treatment group, two classes per each teacher)

Treatments

No Evaluation Teacher-Evaluation Self-Plus-Teacher Evaluation

Students receive instruction
on experimental design
components.

Students receive instruction
on experimental design
components.

Students receive instruction
on experimental design
components.

Students design
experiments.

Students design
experiments.

Students design
experiments.

Teacher provides feedback
on experimental design
diagrams.

Students self-evaluate and
teacher provides feedback
on experimental design
diagrams.

Students receive instruction
on writing reports.

Students receive instruction
on writing reports.

Students receive instruction
on writing reports.

Students conduct
experiments and write draft
reports.

Students conduct
experiments and write draft
reports.

Students conduct
experiments and write draft
reports.

Teacher provides feedback
on draft reports.

Students self-evaluate and
teacher provides feedback
on draft reports.

Students produce final
reports.

Students produce final
reports.

Students produce final
reports.

Posttest

Attitude Survey (Student)
Students Submit Experiment Reports

Attitude Survey (Teacher)

Figure 1. Summary of Experimental Design
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1. Program was interesting

M-7. I liked conducting experiments

A-6. I can conduct experiments

2.2

1.52

1.32

No Evaluation Teacher Eval Self+Teacher Eval

Treatment Groups

Figure 2. Mean Differences by Treatment for Statistically Significant Student Attitude
Items
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