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Differential Effects of Teacher Comments
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An analysis of the effects of three kinds of teacher comment {social-comparison, subject-matter,
and intraindividually oriented) accompanying grades in mathematics is presented. Subjects were
385 students from Grades 6 through 10 who were randomly assigned to one of three groups,
each receiving one of the three types of comment, or to a control group. During the first half of
the school year, teachers wrote comments concerning students’ performance on mathematics
examinations; during the second half, comments were not made so as to test the duration of
effects resulting from the earlier comments. Students were observed at the beginning of the
experiment, at the end of the treatment period, after the no-comment phase, and every time they
received a grade in mathematics. Dependent variables (besides later performance in mathematics)
wete cognitive-motivational variables and some school-related personality characteristics, which
were selected with reference to a differentiated expectancy-value theory of achievement motiva-
tion. In analyses of variance, an interaction between type of comment and the student’s prior
performance level was revealed for almost all dependent variables. Effects of comments persisted
after the experimental period for school-related personality variables only (some aspects of scope-
specific locus of control and test anxiety). Implications for teaching strategies as well as for
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developmental and educational psychology are suggested.

The resuits of the effects of written teacher comments about
exam grades on student performance are inconsistent. Page
{1958} reported positive effects (see, e.g., Mathis, Cotton, &
Sechrest, 1970: Schmidt, 1978). Siewart and White {1576),
however, surveyed 12 attempis to replicate Page’s findings
and found little agreement between Page’s major finding and
the replication studies. They concluded, somewhat cautiously,
that (a) “there is no strong cvidence to suggest that any type
of comment retains its effectiveness over an extended period
of time or if administered on more than one occasion”
(Stewart & White, 1976, p. 498); (b} there is no consistent
evidence for comment effect at the elementary or secondary
schoal level, although slight evidence is found at the college
level; and (¢) where comments were effective, “they were
encouraging and personalized in nature, rather than simple,
standard statements™ (Stewart & White, 1976, p. 498). Re-
cently, Elawar and Corno {1983) found strong main effects
on achievement and attitude for individually oriented teacher
comments on student homework (not exams},

Most of the research has no theoretical base and is unreal-
istic in the sense of lacking external validity. These features
of the research may be the reasen for the uneven findings. In
this study, 1 developed a theoretical perspective for research
on teacher comments and student performance and then
tested it in an empirical study.

Dependent Variables and Duration of Investigation

Page (1958) and most of those who followed restricted
themselves to the measurement of grades or other achieve-
ment scores as dependent variables. When short time periods
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are studied (3- to {0-week periods), these dependent variables
arc unlikely to change verv much. Studies should cover a
longer time period so that it is possible to study the cumulative
and long-term effects of teacher comments. They should also
include time periods during which comments are not made
so that the duration of effects resulting from earlier comments
can be examined.

The selection of dependent variables is also critical. The
effects of comments are probably mediated by cognitive-
motivational variables. Cognitive-motivation theory provides
a conceptual framework for such variables (see, e.g., Atkinson
& Birch, 1970; Heckhausen, 1977). Situation- and action-
specific variables such as subjective expectation of improve-
ment and subjective valuation of improvement (valence) have
proved significant as predictors of academic achievement (e.g.,
Batlis, 1978; Grobe & Hofer, 1983; Henson, 1976; Krampen,
1979; Krampen & Lehmann, 1981; Misanchuk, 1977; Mitch-
ell & Pollard, 1973},

On the basis of the expectancy-value theory of motivation,
it makes sense to extend the set of dependent variables in
studies analyzing the effects of teacher comments beyond
achievement measures and grades (later performance) to sit-
uation- and action-specific variables as well as to generaliza-
tions from them ({like locus of control of reinforcement and
test anxiety; see Krampen, 1984; Pekrun, 1983; Rotter, 1966).
Although these variables have a higher potential for both
inter- and intraindividual variability (in comparison with pure
achievemnent measures and grades), some groups of students
must be preselected for some analyses. For example, pupils
with very high grades must be eliminated from analyses of
valence of improvement because it is not possible for them ta
improve their grades.

Specification of Type of Comment

My secong criticism of most earlier research in this field is
the inadequate specification of the independent variable, With
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reference to different models of grading (e.g., Klauer, 1982)
and of reference-norm orentation (e.g., Rheinberg, 1980), the
following three types of teacher comments can be distin-
guished: (a) socially oriented comments, focused on interin-
dividual comparisons of achievement (paraphrasing letter
grades; e.g., “In comparison with the other pupils, your
achievement is very bad™); (b) subject-matter-oriented com-
ments, based on absolute standards (achievement criteria;
e.g., “You know how to solve the task—the formula is okay—
but your computation is wrong in this instance . . .”); and {(c)
individually oriented comments, based on intraindividual
comparisons of achievement (considering each student’s
learning history and achievement record; e.g., “In comparison
with your prior performance, you have improved a lot . . .”).
In most of the studies, the three types of comments have been
mixed.

A final point is the importance of investigating interactions
as well as main effects. In the present case, the issue is the
differential effect of written teacher comments, depending on
the student’s prior performance level, a form of aptitude-
treatment interaction. The common application of unspecific
comments, without regard to the individual level of prior
performance, is supposed to give away valuable information
about the differential efficacy of commenting. One of the
goals in what follows, therefore, is an answer to the question
of which type of written teacher comment resulting in inter-
action with a student’s prior performance level has the most
positive effects?

Expectancy Effects

Students have generally not been informed that they were
participating in an investigation. Expectancy effects on the
teachers’ part have been ignored by and large. Whenever a
teacher is supposed to react in a specific way to some students
in a class and not to others (Fittkau & Langer, 1974; Page,
1958; Rheinberg, Kiihmel, & Duscha, 1979), expectancy ef-
fects may occur. This is also true if a teacher has to make
different types of comments in two or more classes. The
traditional solution to this problem, the double-blind tech-
nique, is out of the question when individually oriented
comments have to be made as part of the experiment.

One solution might be to have each teacher implement just
one experimental condition, thus avoiding differential effects
for different experimental groups. However, experimental
groups, which ideally should consist of several classes in each
condition, have to go in tandem with their teachers. The unit
of randomization is the class, a preexisting group; both the
experimental group and the control group consist of several
undivided classes. The assignment of classes and their teachers
to conditions must be done randomly. The unit for data
analyses is then the class (see Cook & Campbell, 1979). When
the comparability of individuals from different classes can be
assured with reference to those variables that may offer alter-
native explanations for experimental effects, the unit is the
individual. To exclude student expectancy effects, researchers
should integrate the investigation into regular classroom pro-
cedures for the entire school year.

I selected mathematics education for this study because (a)
in the schools from which the participating classes were
drawn, mathematics teachers had not been issued any direc-
tives regarding comments on grades; {b) grades in mathemat-
ics are somewhat more objective than grades in other school
subjects; and (¢) the math curriculum is more standardized
from class to class and from school to school.

The empirical study had two purposes. The first was to test
the hypothesis of different effects of the three types of written
teacher comments about grades on later performance, includ-
ing cognitive-motivational variables and attitude and person-
ality variables. The second was to test both main effects and
interactions. Thus, I reached a two-step specification and
differentiation of the traditional and molar examination of
relations between teacher comments and student variables.
To examine the duration of effects, 1 did this in a longitudinal
design including periods with and without teacher comments.

Method

Experimental Design and Subjects

In cooperation with the education department of the Trier County
government, [ contacted all Realschulen (comparable with junior
high schools) of Trier County and township in the summer of 1982
and asked them to participate in the investigation. The schools’
mathematics teachers were asked to send back a short questionnaire
concerning grade levels taught and grading procedures. From the
responses, [ selected 13 classes. None of the teachers were accustomed
to adding written comments when grading math exams. Thirteen
teachers and 385 students participated in the experiment (190 girls
and 195 boys; mean age = 13.9 years, $D = 1.40; one 6th-grade class,
two Tth-grade classes, two 8th-grade classes, four 9th-grade classes,
and four 10th grade classes). Class size ranged from 24 to 34 students.
All the students involved agreed to participate in the data collection
and were briefly informed about the organization of the study—
without, however, any reference to the experiment.

Controlling for grade level, I randomly assigned cach of the 13
classes and their teachers to the following four groups: Experimental
Group 1, socially eriented comments on all math exams during the
first semester of the school year (Grades 6, 9, and 10; n = B7);
Experimental Group 2, subject-matter-oriented comments on all
math exams during the first semester (Grades 8, 9, and 10; n = 116);
Experimental Group 3, individually oriented comments on all math
exams during the first semester (Grades 7, 8, 9, and 10; n = 92); and
Experimental Group 4, the control group, no written comments on
math exams (Grades 7, 9, and 10; n = 90).

The math teachers received short individual instructions about the
type of comments to be made. (For definitions and examples of the
comment types, see the Specification of Type of Comment section.}
Each teacher had to use just one type of comment {including no
comment). Instruction manuals explained the requested procedure
in more detail.

Each time exams were returned to students, research assistants
randomly tested teachers’ comments: They checked fidelity of treat-
ment implementation for é to 10 students per class. The results of
those procedures confirmed a high level of fidelity of treatment
implementation; 86% of the checked comments were totally right,
and 14% were only somewhat wrong, that is, included other than the
intended aspects of feedback. Each teacher was informed only about
the type of comment he or she was to use. Afier semester grades were
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given in February 1983, all comments on exams ceased, but data
gathering continued. The teachers were remunerated for their extra
work (writing comments) from a grant made by the Deutsche
Forschungsgemeinschaft.

Besides an extensive pretest at the beginning of the 1982-1983
school year in September {1,}, the students took an extensive first
posttest immediately after the semester grade reports were handed
out in February {15} and an extensive second posttest after final grade
reports were handed out in July (). In addition, the grades of all
written math exminations during the school year were recorded (t»
through t, and t; through tg). All data were gathered anonymousty by
experimenters, who were careful to see that teachers did not influence
the students while they were filling out the questionnaires. Question-
naires were assigned to students by using a stable person code.

Methods of Data Collection

At the pretest, students completed the following four question-
naires:

1. The Learning Situation Test (LST; Kahl, 1977) was used to
assess subjective perceptions of classroom atmosphere. The LST
consists of 65 items marking four factor apalvtically derived scales
measuring {a) perceived cohesion in the class, {(b) identification with
instructions, (¢} perceived demands for performance, and {d} per-
ceived degree of competition and order, In the present sample, split-
half reliability of the LST subscales exceeded .78.

2. A special questionnaire was used to assess level of performance
in mathematics as well as situation-specific cognitive-motivational
vanables: among others, the following variables were measured: math-
ematics grade for the last term; motivation for improvement in
mathematics {6-point scale); subjective valuation, or valence, and
subjective expectancy of improvement (two 7-peint bipolar rating
scales); and perceived overload in math lessons (yes or no). Checks
of the internal consistency confirmed the reliability of this data in the
present sample.

3. The IPC-PL Questionnaire was used to assess three aspects of
locus of control for problem-sclving behavior {(internality, expectancy
for controt by powerful others, and belief in chance); each of these
three scales consists of eight items. Split-half reliabilities (r, = £9)
confirmed the fitness of the [PC-PL in the present sampie for group
comparisons.

4. The Anxiety Questionnaire for Students (AFS; Wieczerkowski,
Nickel, Janowski, Fittkau, & Rauer, 1975) was used to assess (a)}
manifest anxiety, (b) test anxiety, (c) dislike or aversion toward school,
and (d) social desirability. Split-half reliability in the present sample
exceeded .72.

During the two posttests, which terminated the first and second
experimental phases, the instruments used in the pretest, except for
the LST, were applied.

Methods of Data Analysis

Data analysis was done by multivanriate and univarate analyses of
variance and contrast tests (Duncan’s multiple-range tests). The sig-
nificance level was fixed at .05. So that the importance of the results
may be judged, estimates of effect size—measures of practical signif-
icance—are given. in addition to measures of statistical significance
{Cohen, 1977).

Data were analyzed in a two-step procedure. First, to exclude
possible alternative explanations arising from a priorn differences
between classes and students, [ tested the comparability of the exper-
imental groups. Class effects were treated the same way. Analyses of
variance (ANOVAS) tested whether the variance between classes was

significantly greater than that within classes. If it was not, the individ-
ual was then chosen as the unit of analysis (cf, Cook & Campbell,
1979), The results of these procedures were obtained by more con-
servative computations that had class means as the unit of analysis.
Students for whom data were missing were omitted only from those
analyses that required the missing variables. Data analysis was done
separately for {a) grades and cognitive-motivational variabtes and {b}
attitude and personality vanrables. Combined analyses made no sense
because these sets of variables differed in their situation specificity.

Results

Comparability of Experimental Groups

Means, standard deviations, and intercorrelations of the
variables in the two sets for all pre- and postmeasures are
summarized for the entire sample in Tables 1 through 4. The
correlation patterns agreed with the expectations and previous
findings (see Batlis, 1978; Grobe & Hofer, 1983; Henson,
1976; Krampen, 1979; Krampen & Lehmann, 1981; Pekrun,
1983).

To check the comparability of the four experimental
groups, ! computed unifactorial multivariate analyses of var-
iance (Manovas) for the LST, IPC-PL, and AFS scales F(30,
991y=0.470, MS, = 3,227.45, and for cognitive-motivational
variables and last grade in mathematics, F(27, 1066) =0.214,
MS. = 2,511.29, as measured at the pretest. Univanate
anNovas and Duncan’s multiple-range tests also failed to show
any significant differences among the four groups; Bartlett-
Box tests gave no cvidence of heterogeneity of variances.
Thus, at the beginning of the experiment, the four experimen-
tal groups were comparable in achievement-related variables,
cognitive-motivational variables, various aspects of class at-
mosphere, and selected personality characteristics (aspects of
locus of control and of anxiety). This is shown in detail in
Tables ! and 2.

Class differences could also be excluded for the pretest data.
MaNovas computed with the variable of class membership
failed to show for cognitive-motivational variables and grade,
F(108, 2706) = 0.893, MS. = 237.53, as well as for personality
and attitude variables, F(120, 2832) = 0,937, MS. = 265.13,
that the variance among the 13 classes was significantly greater
than the vanance within them.

Effects on Cognitive-Motivational Variables
and Reported Grades

For the t; data (first posttest after the commenting condi-
tion), aANOVAS yielded significant main effects on cognitive-
motivational variables and on reported grades (see Table 5).
Thus, the first hypothesis was confirmed: The different exper-
imental conditions (types of comments} resulted in significant
differences in grade and in expectancy of and motivation for
improvement measured at the first posttest,

These main effects had to be differentiated because signifi-
cant interactions were found, too, which confirmed the hy-
pothesis of aptitude-treatment interaction. This is shown in
detail in Table 5. Commenting did not affect subjective
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Means and Standard Deviations of Cognitive-Motivational Variables and Reporled Grades

in the Experimental Groups (225 £ N = 385)

Pretest (t,) First posttest (ts5) Second posttest {tg)
Variable M SD M Sb M SD
Reported grade
Group | 34 0.78 16 0.81 3.5 0.79
Group 2 3.5 0.97 32 0.96 34 1.04
Group 3 34 0.69 1.0 0.74 33 0.72
Group 4 33 0.81 3.4 0.87 34 0.85
Yalence of improvement®
Group | 2.3 0.93 2.1 1.07 —_ —
Group 2 2.2 1.01 1.9 1.21 — —
Group 3 23 1.07 2.1 1.28 —_ —
Group 4 2.1 0.96 2.2 1.07 — —
Expectancy of improvement®
Group | 1.3 1.19 0.5 1.31 — —
Group 2 0.9 1.31 1.1 2.71 —_ —
Group 3 1.2 1.21 2.0 2.01 — —
Group 4 1.1 1.25 0.9 1.25 - —_
Motivation for improvement*
Group | 36 1.39 31 1.60 — —
Group 2 3.7 1.55 4.0 1.60 — —
Group 3 3.8 1.55 43 1.77 — —
Group 4 3.7 1.58 3.6 1.65 —_ —
Note.. Group | = socially oniented comments; Group 2 = subject-matter-oriented comments; Group 3 = individually oriented comments;

Group 4 = control.
* Not measured at t¢ because many students finished school.

valence of improvement in mathematics, but it had—differ-
entially for students with different performance levels in
mathematics—a significant effect on reported grades and on
expectancy of and motivation for improvement. Estimates of
effect size in Table 5 demonstrate that the impact of experi-
mental conditions was higher on expectancy of improvement
than on motivation for improvement. This corresponds to
expectancy-value theories of motivation, in which a multi-
plicative relation between valences and expectancies in the
prediction of motivational variables is postulated. According
to Cohen’s (1977) criteria, the observed effect sizes of com-
menting are small to medium.

The interaction between type of comment (experimental
condition) and level of performance in math at t, is shown in
Figure | exemplarily for the cognitive-motivational variable
of expectancy of improvement in mathematics. This eluci-
dates the full confirmation of the interaction hypothesis:
Socially oriented teacher comments resulted in very low ex-
pectancies of improvement for low-performing students and
in high expectancies for students with satisfactory perform-
ance. Thus, this type of comment further accentuated existing
differences between performance groups. Subject-matter-ori-
ented comments as well as individuaily onented comments
showed positive effects for all performance levels (compared
with the control group); individually oriented comments had
a significantly (Duncan’s multiple-range test, p < .05) stronger
impact on expectancy of improvement than did subject-
matter-oriented comments.

For the variable of grade from the term grade reports (ts),
Figure 2 shows the interaction of the variables of type of

comment/experimental condition and level of performance
at pretest (1;). In substance, the findings were very similar to
those for the situation-specific cognitive-motivational vari-
ables. Whereas socially oriented comments further accen-
tuated differences between performance groups, all students
improved to some degree as a result of individually oriented
and subject-matter-oriented comments. Again, individually
oriented comments were significantly {Duncan’s multiple-
range test, p < .05) superior to subject-matter-oriented com-
ments, especially for low-performing students. The estimates
for effect size were again either small or medium, except for
the varable of level of performance (t,). In this case, the
magnitude corresponded to results of correlation studies,
which demonstrate again and again that the best predictors
of grades are grades received earlier (e.g., Schwarzer, 1979).

No comments were made at the time of the second posttest
(ty), half a year after the first posttest. By then, all effects of
comment on grades had disappeared (see Tables 1 and 3).

The interaction hypothesis was thus confirmed by the re-
sults for the cognitive-motivational variables and semester
grades in mathematics. The hypothesis was valid, however,
only at the first posttest, which was immediately after the first
experimental stage in which intervention (comment) oc-
curred. No long-term effects of teacher comments were ob-
served for those variables.

Effects on Personality and Attitude Variables

The three scales of the [PC-PL Questionnaire measuring
locus of control for intellectual problem-solving behavior and
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Table 2
Means and Standard Deviations of Attitude and Personality Variables in the Experimental Groups (225 2 N = 385)
Pretest (1)) First posttest (ts) Second postiest (1)
Variable M §D M SD M SD
Internality
Group | 344 5.61 3438 6.41 34.8 6.32
Group 2 34.5 5.24 34.6 6.22 34.4 5.89
Group 3 346 4.79 37.2 4.83 36.7 491
Group 4 348 5.41 340 6$.22 342 5.89
Powerful others externality
Group 1 25.1 5.95 289 6.21 27.3 6.05
Group 2 239 5.63 21,0 6.04 24.0 6.00
Group 3 233 5.47 21.2 6.09 22.8 5.87
Group 4 251 5.45 247 6.10 253 6.13
Chance control
Group 1 26.8 5.24 28.7 5.88 27.5 6.03
Group 2 254 5.31 23.2 6.14 24.9 5.81
Group 3 25.8 5.78 22.4 5.61 231 6.03
Group 4 27.2 5.23 269 5.73 27.3 5.61
Attitude toward school
Group 1 15.3 2.56 169 2.37 16.4 241
Group 2 15.5 2.82 15.6 2.91 15.6 2.87
Group 3 15.1 2.49 14.8 2.60 15.0 2.58
Group 4 15.5 2.45 154 2.71 15.6 2.62
Test anxiety
Group 1 218 429 220 4.37 21.9 4.40
Group 2 21.8 4.34 224 463 22.3 4,79
Group 3 21.2 37 18.3 4.12 19.9 4.03
Group 4 21.3 4.02 218 4.62 219 4,70
Manifest anxiety
Group 1 234 3.79 237 4,10 216 4.04
Group 2 236 3.85 239 4.33 239 4.09
Group 3 234 328 214 3.94 229 3.98
Group 4 229 3.67 23.6 4.22 23.4 4,11

Note. Group 1 = socially oriented comments; Group 2 = subject-matter-oriented comments; Group 3 = individually oriented comments;

Group 4 = control.

the three scales of the AFS—the ones measuring manifest
anxiety, test anxiety, and negative attitude toward school—
were likewise used as dependent variables in ANOvas. Whereas
there were no group differences in these variables at pretest,
data obtained at the first posttest revealed significant main

Table 3

effects for performance level at t; and for experimental con-
dition and some significant interactions (see Tables 2 and 6).
The data cobtained at the second posttest vielded weaker but
still significant main effects yet no significant interaction of
the two variables.

Intercorrelations Between Pretest and Positest Measures of Cognitive-Motivational Variables

and Reported Grades (225 = N = 385)

Measure 2 3 4 S 6 7 8 9

Pretest (t,)

1. Reported grade —.40 21 .54 68 -.18 .20 33 48

2. Valence of improvement .30 48 -22 43 18 31 -23

3. Expectancy of improvement 43 18 12 .54 31 17

4, Motivation for improvement 61 33 .37 .60 .48
First posttest (ts)

5. Reported grade -3 .25 .48 .65

6. Valence of improvement .34 .52 —=.25

7. Expectancy of improvement 48 38

8. Motivation for improvement 59

Second posttest (to)
9. Reported grade

Note. r 2 |.12], p < .05.
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Nz 385)
10

=

Intercorrelations Between Pretest and Posttest Attitude and Personality Measures (225

Table 4

12 13 14 15 16 17 18

11

Measure

Pretest (t;)

-11
09
14

13
29
68

-.20
.20
.23
.10
41
35

-.12

17
19
A48

05

11

.05

.78
17

-.22
21
.09
21

32
19

-.19
.51
09
07

.59
—-.18
-.17

-.11

-.12
-.13

39
73

-.09
.04
24
11

61
40

-.18
36
22
17

17
.59

08
.19

-0l
24

-.05
.29
81
25
18
.25

-.21
77
37
.24
17
20

68
=29
-.19
-09
-.20
-.11

-.13
35
34
23
68

-.23
38
30

34

-23
.30
23

.57

-.23

-.35

First posttest (1)

-.11
09
20

A2
40
65

.29
20

15
.62
43

19
20
54
A0
18

20
77
19
15
27

=11

-.19
.69
40
.19
.11
18

64
-.21
-.20
-.08
~.14

-.15

39

40

14

59
-07

.39

~.30
32
.28

-.19
34
26

-.29
.51

—-.28

7.1
8. P
9. C
10. ATS

11. TA
12. MA
Second posttest (15)

GUNTER KRAMPEN

-.09
.35
43
.08
65

-17

.30 3
40

24

-.23
.28

-.19

internality; P = powerful others externality; C = chance control; ATS = attitude toward school; TA = test anxiety; MA = manifest anxiety. r 2 |.12], p < .05.

Note. |

Table 6 shows the results of the ANOvas for both posttests.
Data obtained at t; {first posttest) showed the predicted main
and interaction effects for internality, powerful others exter-
nality, negative attitude toward school, and test anxiety. The
scales for chance control (fatalistic locus of control orientation
for problem solving) and for manifest anxiety, however, re-
vealed only main effects for experimental condition (type of
teacher comment), thus confirming the main-¢ffect hypothe-
sis, not the aptitude-treatment-interaction hypothesis.

Four of the six scope-specific personality and attitude vari-
ables—internality in locus of control, powerful others control,
negative attitude toward school, and test anxiety—showed
long-term effects, as demonstrated by the significant main
effects of experimental conditions for the data obtained at to,
about half a year after the last experimental treatment. In
particular, socially oriented teacher comments had especially
negative effects on powerful others control orientations for
intellectual problem solving and on negative attitude toward
school. With individually oriented comments, internality in
locus of control for problem solving increased, and chance
control for problem-solving behavior as well as test anxiety
decreased.

Effects on Grades on Mathematics Examinations

With respect to the data concerning the math exams of the
students during the school year, I present the results for the
examination grades in Table 7. At 1,, there were no significant
intergroup differences in grades on mathematics exams. This
examnination was the first to be commented on in the experi-
mental groups; thus, no effects could be expected. By t;
(second exam of the comment phase), significant group dif-
ferences appeared. As confirmed by ¢ tests for dependent
samples, subject-matter-oriented comments resulted in dete-
rioration of the average grade; by contrast, individually ori-
ented comments resulted in improvement. At t,, further
improvement for Group 3 (individually oriented comment)
and substantial improvement for Group 2 (subject-matter-
oriented comment), which resulted in significant intergroup
differences at t,, could be observed (p < .05). These changes
and the intergroup differences remained constant at ts (term
grade report) and t, (first exam after comment stopped). They
receded, however, at t; and tz. This corresponded to the
findings on term grades.

Group 1 (socially oriented comment), however, did not
show statistically significant changes in grades as a whole.
This can be explained by the interaction between performance
level, which has so far in this section been ignored, and type
of comment. Further deterioration of low-performing stu-
dents and further improvement (1o the extent possible) of
high-performing students neutralized each other in group
means. Thus, the cumulative effect of teacher comment was
confirmed. A truly cumulative effect, however, could be ob-
served only for individually oriented comments. Subject-
matter-oriented teacher comments led first to a decline in
performance, which was, of course, offset pretty soon. The
importance of the interaction between performance level and
type of comment again was clearly shown for the socially
oriented type of written teacher comment.



Table 5

DIFFERENTIAL EFFECTS OF TEACHER COMMENTS

Analyses of Variance (aNOvas) on Posttest Measures of Cognitive-Motivational Variables and Reported Grades Using
Treatrment and Prior Performance Level as Variables

ANOVaA effect
Dependent variable Treatment Pedformance level Interaction
and posttest F o? F w? F W MS,

Reported grade

15 19.77* 0.081 60.04* 0.338 222 0.021 0.53

1o 1.57 29.39* 0.241 0.22 1.72
Valence of improvement

Is 1.47 13.88* 0.211 0.36 1.62
Expectancy of improvement

is 11.77* 0.123 6.54* 0.061 4.77* 0.053 2.15
Motivation for improvement

ts 10.57* 0.104 6.42* 0.053 361* 0.042 1.87

Note. The «” is given only if statistical significance was reached.
*
p<.05.

Analyses on Class Level

The results, based on the individual student as the unit of
statistical analysis, are protected against the possible criticism

OH——A

o0————o0
o0-——0

expectancy of

improvement (tS)

2.5 p

|

of crude randomization by further computations based on

class means as the unit of analysis. An ANOVA was computed

for the means of the term grades (1) in the 13 participating

classes. Again, independent variables were prior performance
grade 3: satisfactory performance (tl)

grade 4: sufficient performance (tl)

grade S or 6: insufficient performance (t))

I 'l J

sccial

Figure 1.
at ts.

subject-matter

individual none

type of comment

Type of Comment X Prior Performance Level interaction for expectancy of improvement
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A A grade 1 or 2: gcod/very good performance (tl)
D———— grade 3: satisfactory performance (tl)
number grade (tS) o0 grade 4: sufficient performance (t1)
0 8 grade 5 or 6: insufficient performance (tl)
5.5
5.0
4.5 p
4.0 b+
3.5 ¢
3.0 p
2.5 p
2.0 p
1.5 ¢
T L 1 i .1
social subject-matter individual none

type of comment

Figure 2. Type of Comment X Prior Performance Level interaction for semester grade in mathematics

at ts.

level and experimental condition. As on the individual level
{see Table 5), there were significant main effects for perform-
ance level and for type of comment, as well as a significant
interaction effect, confirming our hypotheses (see Table 8).
Estimates for effect size were also similar for type of comment
and for the interaction, whereas those for prior performance
level increased considerably. Similar phenomena are fre-
quently found when changing the unit of analysis (Helmke,
1983), using another kind of information, and they should
not be confused here. In the present case, this result means
that earlier level of performance can predict current perform-
ance on the group (class) level with very high probability,
higher than on the individual level,

Discussion

The results demonstrate that written teacher comments
about grades on examinations are not a simple method for
optimizing learning and achievement (Stewart & White,

1976). In past research, only the global efficacy of comment-
ing on exam grades has been looked at, and the interaction
between a student’s level of performance and the tvpe of
teacher comment has not been analvzed. The present study
shows that main effects are detectable but that they have to
be interpreted differentially in the light of the interactions
between comment type and performance level. With respect
to the aptitude—treatment interaction, the effects of comments
were found to depend on prior level of performance for almost
all dependent variables.

The following differential effects of teacher comments were
observed: (a) Socially oriented comments clearly affected low-
performing students negatively and medium- and high-per-
forming students somewhat positively or not at all. This type
of comment further accentuated between-student differences
for a variety of motivation, performance, and personality
vanables. (b) Subject-matter-oriented comments tended to
vield generally small positive effects for all students, with no
greater advantage for a specific level of performance.
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Table 6

145

Analyses of Variance (aNovas) on Posttest Attitude and Personality Measures Using Treatment

and Prior Performance Level as Variables

ANOVA effect

. Treatment Performance level Interaction
Dependent variable P
and postiest F o F o’ F o MS,

Internality

1s 3.82* 0,041 7.18% 0.092 291* 0.024 21

t¢ 2.71% 0.022 5.79% 0.054 {.44 39.89
Powerful others externality

is 4.66% 0.051 7.15% 0.073 317 0.034 39.36

s 2.90* 0.032 3.99* 0.031 1.02 43.13
Chance control

s 271* 0.031 1.82 0,98 34.51

1y 245 2.58 0.88 37.17
Attitude toward school

15 4,05* 0.063 2.54* 0.03t 2.99% 0042 6.94

te 293+ 0.03t 1.07 0.81 9.77
Test anxiety

15 2.75* 0.023 6.03* 0.084 237 0.032 18.81

te 2.89* 0.024 Ti* 0.041 112 2895
Manifest anxiety

s 361* 0.031 1.72 1.13 17.00

1 1.32 1.53 0.76 25.85

Note. The «* is given only if statistical significance was reached.
*
p<.05.

(c) Likewise, individually oriented comments showed positive
effects, with low performers profiting the most.

Such differential effects of comments on grades can be
obtained only for variables that can change within the period
of ttme under investigation. After teacher comments stopped,
the effects on grades and cognitive-motivational variables
soon disappeared. Only scope-specific personality and attitude
variables (aspects of locus of control, attitude toward school,
and test anxiety) showed lasting effects. There was a long-
term increase in negative attitude toward school and powerful
others locus of control in Group 1 (socially orented com-
ments) and a long-term decrease in chance control and test
anxiety as well as an increase in internality in Group 3
(individually oriented comments).

Sizes of almost all statistically significant effects were, ac-
cording to Cohen’s {1977} criteria, medium or small (up to
12% of variance}. Elawar and Corno {1983) reported higher

Table 7

effects of teacher comments on student homework, which are
more frequent and more continuous feedback on achieve-
ment, Effect sizes in this study did, however, reach values that
should not be neglected in practice; in contradiction to Stew-
art and White’s (1976) study, teacher comments on exams
were demonstrated to have effects with educational signifi-
cance, especially when their interaction with student perform-
ance fevel was considered. As expected, the most distinet
effects were found for situation-specific cognitive-motiva-
tional variables, especially for the subjective expectancy of
improvement.

The “pure” comments applied in the present investigation
probably do not correspond to real school situations, in which
mixed types of comments are more frequent. The present
results suggest, however, that teachers should emphasize dif-
ferent aspects and contents, depending on the student’s prior
performance level. Commenting on examinations as well as

Meany and Standard Deviations of Exam Grades (Intermediate Tests) and Analyses

of Variance Using Treatment as the Variable

Group 1 Group 2 Group 3 Group 4
_ Tex M __SO M SD M 5D M Sh F o’ MS.
153 34 1.2 3.5 1.3 33 I.1 14 1.3 1.03 5.35
t3 33 .1 kR 1.1 3.1 1.1 33 13 7.19* 05 1.33
4 34 I4 32 1.3 2.9 1.3 34 1.5 4.77* 03 {98
is 3.5 1.3 33 1.1 30 L.Q 15 L5 141+ o2 1.87
i 33 09 35 1.2 34 1.3 34 1.2 1.42 4.38
is 34 1.2 34 {4 33 1.2 14 1.3 0.87 513

Note, The w” is given only if statistical significance was reached.
*
p< .05
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Table 8

Analysis of Variance (ANOvAa) on First Posttest Reported
Grade Using Treatment and Prior Performance

Level as Variables

Source df F W’
Treatment (T) 3 66.36* 0.056
Performance level (P) 3 1,047.72* 0.905
TxP 9 10.00* 0.023
Residual {MS,) 36 0.02

Note. Class means of reported grades were used as the dependent
variable for the ANOVA,
*p<.05.

on student homework (Elawar & Corno, 1985) may be most
effective. In contrast to Elawar and Corno’s, our results show
that written comments should be content specific and take
into account a student’s performance level and perhaps should
also take into account a student’s concept of his or her own
competence. Otherwise, our findings show that teacher com-
ments do not praduce only positive effects.
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