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ABSTRACT

Purpose. The aim of this study was to investigate to
what extent ratings of tutor performance remain stable in
the long term. At many schools, teaching performance is
assessed and these evaluations are consulted as part of the
decision-making process for promotion, tenure, and
salary. Since this information may have summative value,
it is crucial that the reliability of the data be assessed. A
previous study had shown that a single evaluation of a tu-
tor is reliable when the responses of six students are used
(interrater reliability). The present study focused on the
stability of tutor evaluations over repeated occasions of
evaluation.

Method. A generalizability study was conducted to esti-
mate the number of occasions required to demonstrate
stability. The study took place during three academic
years (1992-93, 1993-94, and 1994-95) at the prob-
lem-based medical school of the University of Limburg
{now Maastricht University). A total of 291 ratings were

analyzed (97 tutors rated during three sequential tutoring
occasions). Two types of scores were used: an aggregate
score calculated from ratings of 13 items and an overall
judgment.

Results. The results indicate that when the scores are
used to interpret the precision of individual scores, two
evaluation occasions should be available for the overall
judgment and four occasions for the aggregate score. If
the tutor scores are consulted only to determine whether
performances are above or below a cutoff score, a reliable
decision can be made after only a single occasion of eval-
uation.

Conclusion. The results demonstrate that data collected
over an extended period of time can be reliably used as
part of the decision-making process for promotion, salary,
and tenure.
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Within the framework of improving ed-
ucational quality, optimizing teachers’
effectiveness has become a topical sub-
ject at many schools. Although teach-
ing and research are both basic missions
of a university, salary, promotion, and
prestige are based almost exclusively on
research productivity and not on teach-
ing performance.! One of the incen-
tives to improve teaching behavior is to
include teaching performance in salary,
promotion, and tenure decision.”? This
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requires that teaching performance be
assessed and be a part of the reward sys-
tem, in which recurring poor perform-
ance has negative consequences and
good performance may conversely have
positive consequences.

Since teaching is a multifaceted activ-
ity, a fair and balanced appraisal of the
performance of a teacher is obtained by
using multiple sources of information.
The information collected can be con-
sulted as part of the decision-making
process for promotion and tenure. If a
teacher’s performance is below standard
on a single evaluation, this information
should be interpreted cautiously and
should not have negative consequences,
or perhaps not immediately. External cir-
cumstances or extraneous factors might
prevent a teacher from receiving good
scores during one period of teaching.

Consistently low scores on repeated oc-
casions over extended periods of time, on
the other hand, should have negative
consequences in the decision-making
process for promotion and tenure. This
leads to the question of how many occa-
sions should be available for the scores to
be taken seriously. In other words, to
what extent are ratings of teaching per-
formance stable over extended periods of
time or in the long term?

At the problem-based medical school
of the University of Limburg (now
Maastricht University), all teachers are
evaluated by students at the ends of their
periods of tutoring. Several studies indi-
cate that student ratings provide reliable
and valid information about indicators
of effective teaching.*’ Since tutors’
scores at this medical school are used for
promotion, tenure, and salary decision-
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making purposes, it is crucial that the re-
liability of the data be assessed. Research
on the reliability of the data can be con-
sidered in terms of the reproducibility of
a single evaluation (interrater reliability)
or the reproducibility, or stability, over
repeated occasions (test—retest reliabil-
ity). A previous study showed that a tu-
tor score over one course period is reli-
able when the responses of six students
are used, a number that is practicable
with the current group size of nine to ten
students.® No study has, however, been
conducted to determine how many occa-
sions are needed over an extended pe-
riod of time to make serious and fair
academic decisions about an individual
teacher’s tutoring performance. The
main aim of the present study was to in-
vestigate how many occasions are
needed to obtain a fair appraisal of a
teacher’s tutoring performance in the de-
cision-making process for promotion and
tenure.

METHOD

Subjects. This study was conducted
in a problem-based medical school. Tu-
tor ratings of 140 tutors were available,
amassed over a period of three aca-
demic years (1992-93, 1993-94, and
1994-95). The numbers of occasions
per teacher varied between three and
12, with an average of 5.5.

Instrument. The tutor rating scale is
completed by students. It contains 13
items: six items related to the tutor's
task to guide students through the
learning process, four items about the
tutor's content-knowledge input, and
three items about the tutor’s commit-
ment to the group’s learning.” Students
are asked to rate their tutor’s demon-
stration of the behavior described in
each item as (1) insufficient, (2) neu-
tral, or (3) sufficient. The feedback sent
to individual tutors contains their stu-
dents’ ratings on individual items, ex-
pressed as the percentages of students
who rated the behavior described in
each statement as insufficient, neutral,
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and sufficient. This is to facilitate inter-
pretation. These percentages per item
are averaged across the 13 items, result-
ing in total average percentages of in-
sufficient, neutral, and sufficient for
each tutor. Subsequently, the average
percentage sufficient minus insufficient
is computed for each tutor. This aggre-
gated score varies between —100% and
100%. In addition, students are asked
to give an overall judgment (ranging
from 1 to 10, 6 being the pass score) of
the performance of the tutor.

Procedure. At the medical school
under investigation, teachers generally
guide two tutorial groups during one
course period. Consequently, two de-
pendent ratings are available over the
same time period. Since the purpose of
this study was to detect the stability of
the performance of a tutor over an ex-
tended period of time, only one occa-
sion in each of several course periods
was included in the analysis. To ensure
reliable data per occasion, average tutor
ratings of groups consisting of at least
six students were used.® To achieve a
fully balanced design convenient for
statistical analysis, a sample of three se-
quential occasions per teacher collected
within a time period of three academic
years was selected. The time periods
between the three selected occasions
varied between teachers from several
months to one year. Tutors rated fewer
than three times were excluded from
the analysis. In the data set used for fi-
nal analysis, 97 (69%) of the 140 tutors
met the inclusion criteria. A one-way
analysis of variance, conducted to com-
pare the group of tutors included with
those excluded from the analysis,
showed that the groups did not differ
based on the aggregated scores (Fi 1470
= 0.00, p = .95) and overall judgments
(F<1,479> = 0.05, p = .82). For this study,
291 ratings (97 tutors X 3 occasions)
were available. The average aggregated
score was 61.4% (SD = 28.0, range of
=51 to 99). The average overall judg-
ment (scale of 1-10) was 7.6 (SD =
0.9, range of 4 t0 9).
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Statistical analysis. Generalizability
studies were conducted to estimate the
reliabilities of the aggregated score and
the overall judgment.®® One of the ad-
vantages of generalizability theory over
classical test theory is that it recognizes
multiple sources of error, such as differ-
ences among tutors and differences in
occasions, instead of only a single un-
differentiated error component.® Gen-
eralizability theory is based upon analy-
sis of variance.® As all tutors were
judged on three occasions, an all-ran-
dom tutor-crossed-with-occasion design
was used, with tutors as the universe of
generalization, or object of measure-
ment. This design allows variance-com-
ponent estimation of three sources: (1)
differences between tutors (object of
measurement); (2) differences berween
occasions; and (3) tutor-by-occasion in-
teractions and unidentified sources of

. . O
variance in error.'°

REsuLTS

Table 1 summarizes the sources of vari-
ability and the corresponding estimated
variance components. The percentages
of variance associated with tutors for the
aggregated score and the overall judg-
ment are 46.5% and 39.7%, respectively.
Approximately 47% of all variance in
the aggregated score and approximately
40% of all variance in the overall judg-
ment can be attributed to variation be-
tween tutors. This percentage is the true
variance, or the variance of interest, and
indicates that the instrument is well able
to discriminate between tutors across oc-
casions. The largest effects, however, are
the tutor-by-occasion interaction effect
and the error effect, 53.5% and 59.7%,
respectively. The interaction effect indi-
cates that the relative standings of tutors
change from occasion to occasion, which
is also considered to be error. In studies
about testing, this error component  is
usually a larger source of variance.

The estimated variance components
were used to estimate reliability indices
as functions of the number of occasions.
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Table 1

Sources of Varlability and Estimated Variance Components for Student Ratings of Tutors over
Three Occasiess, University of Limburg Medical School*

Source Estimated Degrees Percentage
of Variance of Standard of Total
Variability Component  Freedom Error Variance
For aggregated score
Differences between tutors 366.75 96 73.89 46.5
Differences between occasions 0.00 2 1.47 0.0
Tutor—-occasion interaction and
unidentified sources of variance in error 422.16 194 42.86 535
For overall judgment
Differences between tutors 0.3348 96 0.0738 39.7
Differences between occasions 0.0055 2 0.0076 0.6
Tutor—occasion interaction and
unidentified sources of variance in error 0.5031 192 0.0511 58.7

(scale of 110 10). See text for details.

*During three academic years (1992-93, 1993-94, and 1994—95), a total of 291 ratings were analyzed (97 tutors
rated during three sequential tutoring occasions). For each occasion evaluated, each tutor received two average
scores: an aggregate score (scale of —100 to +100) calculated from ratings of 13 items and an overalf judgment

Three indices were estimated. First, a re-
liability coefficient of the scores was esti-
mated by using an absolute interpreta-
tion (a domain-referenced approach).
This dependability coefficient includes
mean differences as well as inconsisten-
cies of rank-ordering across occasions in
the error term. Second, the standard
error of measurement (SEM) was esti-
mated. The SEM is the standard de-
viation of the error scores on the origi-
nal score scale and can be used to
interpret the precision of individual
scores by estimating a confidence inter-
val around an observed score. Finally,
Brennan has proposed a “reliability-like”
index for the reproducibility of the deci-
sion being taken, given a particular cut-
off score, called the adjusted phi co-
efficient.'’ &= 18-9 Tn this mastery-
referenced perspective, the interest lies
not in the score but in whether the score
has passed or failed a criterion. Below-
standard performance is considered a
score below zero on the aggregated score
(scale of —100 to 100) and below 6 on
the overall judgment (scale of 1-10, 6
being the pass score). These were rather
arbitrarily chosen as cutoff scores.
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Table 2 shows the dependability coef-
ficients, the corresponding SEMs, and
the adjusted phi coefficients as func-
tions of the number of occasions for
both the aggregated score and the over-
all judgment. The differences in relia-
bility between both kinds of scores are
only marginal but are slightly better for
the aggregated score. This is not un-
usual, since this score is based on multi-
ple and specific items. Assuming that
the goal of collecting data about a tu-
tor’s performance is to draw inferences
about the absolute score, at least five
occasions are required for the aggre-
gated score and six occasions for the
overall judgment to obtain a minimal
dependability coefficient of .80. The
SEM, however, is more informative.
The SEM can be used to estimate confi-
dence intervals for individual tutor
scores. For example, the 95% confi-
dence interval of a score can be esti-
mated by multiplying the SEM by
1.96.12 Taking the (arbitrary) stand-
point that a difference of at least 40
points on the aggregated score (scale of
—100 to 100) is required for it to be in-
terpreted reliably, the SEM should be

lower than or equal to 10.20 (20/1.96)
at the level of 95%. For the overall
judgment, a difference of at least 2
points (scale of 1-10) should allow re-
liable interpretation. Therefore, the
SEM should be lower than or equal to
0.51 (1/1.96) at the level of 95%.
When these criteria are used, about four
occasions are required to obtain a reli-
able aggregated score and two occasions
to obtain a reliable overall judgment.
The ultimate goal of assessing a tutor’s
performance is to draw inferences about
whether his or her performance is be-
low a standard. The reliability of this
decision is reflected in the adjusted phi
coefficient. Although no standard exists
for the acceptability of adjusted phi co-
efficients, both scores seem to have ac-
ceptable “decision reliabiliry” after only
a single occasion of evaluation.

CONCLUSION

The aim of this study was to investigate
the long-term stability of tutor ratings
given by students. If these ratings per
tutor were to vary considerably from oc-
casion to occasion, decision makers
should exercise caution in using the
data for salary, promotion, and tenure
decisions. Hence, a generalizability
study was conducted to estimate the
number of occasions that should be
available to obtain a reliable estimation
of a teacher’s tutoring performance.
The results showed that, if the aggre-
gated score and overall judgment are
used to interpret the precision of indi-
vidual scores, four and two occasions,
respectively, should be available. If the
tutor scores are consulted only to deter-
mine whether performances are below
or above cutoff scores of zero (for the
aggregated score) and six (for the over-
all judgment), a reliable decision can be
made after only a single occasion of
evaluation. As a consequence, decision
makers may have a high degree of confi-
dence in the data.

Valuing good teaching performances
as positively as good research perform-
ances may probably contribute to im-
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Table 2

wm,wmammmmmamuumumaw
Is Evalustod, University of Limburg Medics! School*

Aggregated Score Overall Judgment
Standard Adjusted Standard Adjusted
No. of Dependability Error of Phi Dependability Error of Phi
Occasions Coefficient Measurement Coefficient Coefficient Measurement Coefficient
1 46 20.55 .91 40 0.71 .85
2 .63 14.53 .95 .57 0.50 .92
3 72 11.86 97 67 0.41 .95
4 - 78 10.27 .98 73 0.36 .96
5 .81 9.19 .98 77 0.32 .97
6 .84 8.39 .98 .80 0.29 .97
7 .86 7.77 .99 .82 0.27 .98
8 .87 7.26 .99 .84 0.25 .98

“During three academic years (199293, 1993-94, and 1994-95), a total of 291 ratings were analyzed (97 tutors rated during three sequential tutoring occasions). For each oc-
casion evaluated, each tutor received two average scores: an aggregate score (scale of —100 to +100) calculated from ratings of 13 items and an overall judgment (scale of 1 to
10). These scores were used to calculate estimated variance components (see Table 1), which in turn were used to estimate three reliabifity indices as functions of the number of

occasions (shown above). See text for details.
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