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Best-Worst Scaling: a ‘magnifying glass’ method for
university teaching evaluation

Twan Huybers
UNSW@ADFA, Canberra, Australia
t.huybers@adfa.edu.au

Student evaluation of teaching at universities is subject to widespread debate. The discussion
in the academic literature relates to various aspects of teaching evaluation including the range
of determining factors and, broadly, the validity of its measurement of teaching effectiveness.
This paper focuses on the measurement of the relative importance of the different aspects of
teaching covered in a teaching evaluation instrument. Best-Worst Scaling is proposed as a
new method to evaluate university teaching. Based on a pilot study of a small undergraduate
class, the findings of the study demonstrate how Best-Worst Scaling, in comparison with
conventional rating scales, better highlights the true differences in measurements across a
range of teaching evaluation criteria. In doing so, it provides enhanced feedback to educators
about students’ perceived teaching performance along various dimensions of teaching.

Keywords: student evaluation of teaching, rating scales, Best-Worst Scaling

Introduction

Student evaluation of university teaching is a hotly debated subject of discussion around
university campuses, in the popular press (Davies et al., 2007; McDonald & Mills, 2007), and
in the scholarly literature (see, for instance, Greenwald, 1997; Haskell 1997; Marsh & Roche
1997; Clayson & Sheffet, 2006). Sproule (2000) identifies two fundamental purposes of
teaching evaluation results: the summative function with a view to management decisions
about academic career progress, recruitment purposes and the like, and the formative function
as a feedback tool for university teachers on how to improve the quality and effectiveness of
their teaching and their courses.

The method and metrics underlying student evaluations of teaching have received criticism.
Teaching evaluation results may be affected by factors such as grades, gender, and class size
(see, for instance, Koh & Tan, 1997; Isely & Singh, 2005; Badri et al., 2006). One particular
aspect of criticism, which is addressed in this paper, is that of response style bias (Dolnicar &
Gruen, 2007).

This paper concentrates on the ‘pure’ formative function of student evaluations of university
teaching. University educators who are genuinely concerned about the quality of the education
experience seek comments and constructive criticism with a view to improving their teaching.
In addition to student evaluations, various complementary tools can be used for that purpose
including self evaluation (for instance using reflective journals), and peer review of teaching
materials and class teaching (Webster, 1990; Dochy ef al., 1999). The subject of investigation
in the current study is the measurement of the relative importance of the various aspects of
teaching that are contained in an instrument for student evaluation of teaching.
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The paper is organised in the following way. The next section addresses the conventional
approach to measuring student evaluations of the effectiveness of university teaching, and
introduces Best-Worst Scaling as an alternative to the conventional method. Next, the details
of the study’s survey are provided. Subsequently, the survey results are presented and
discussed followed by the concluding comments in the final section.

Teaching evaluation instruments and best-worst scaling

Student evaluations of university teaching have traditionally employed survey instruments that
contain a number of questions in the form of statements for which students are asked to
indicate their level of (dis)agreement. The scale that is typically used is of a Likert type with
five or seven points ranging from “Strongly Agree” to “Strongly Disagree”.

The use of Likert type scales is widespread despite concerns about its vulnerability in relation
to response style bias (Baumgartner & Steenkamp, 2001). Response style bias refers to a
respondent’s consistent answering pattern irrespective of the actual questions asked.
Baumgartner and Steenkamp (2001) identify seven response styles including acquiescence
response style (agreement tendency), extreme response style (the systematic use of the
endpoints of a scale) and midpoint responding. Alternative response formats include even-
numbered Likert scales to deal with respondents’ tendency towards neutral opinions
(Onwuegbuzie & Weems, 2004), and binary response scales (Cronbach, 1950) to elicit even
less ambiguous responses.

The application of conventional Likert type rating scales to teaching evaluations is expected to
be prone to the above response style bias problems. For instance, certain students may exhibit
a midpoint response style pattern while others may tend to give extreme, affirmative responses
across the board. Either way, because of the potential lack of discrimination among the various
teaching criteria, educators would receive little useful guidance on where to focus specific
teaching enhancement efforts.

The pitfalls of applying conventional types of rating scales to teaching evaluations provided
the impetus to exploring an alternative measurement method. The key condition of such an
alternative method had to be its ability to identify clearly and validly the differences in student
perceptions of the various teaching criteria contained in the evaluation instrument. If teaching
evaluations are intended to provide guidance to educators about the effectiveness of the
various features of their teaching activities, they ought to feel confident about the relative
results for those features as derived from the evaluation exercise.

In this paper, Best-Worst Scaling (BWS) is proposed as an alternative method that enhances
discrimination between various items on a list of items of concern. In a BWS experiment,
respondents are asked to indicate the “best” or “most applicable” item and the “worst” or
“least applicable” item in a number of experimentally designed sets of items each of which is a
subset of a larger overall set. The experiment forces respondents to think about the relative
importance of each item. Since this method captures respondents’ maximum perceptual
differences on an underlying latent scale, BWS is sometimes referred to as ‘maximum
difference scaling’ (Cohen, 2003). Chrzan and Golovashkina (2006) report on a study which
compares BWS and five other importance measures and find that BWS does better than the
other measures on a number of different dimensions including importance differentiation and
predictive validity. On the other hand, BWS is found to be the most time consuming method.
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The conventional ratings task, while involving the shortest length of questionnaire completion
time, was the inferior method on all other dimensions.

The earliest published application of BWS is Finn and Louviere (1992) in the context of the
measurement of the level of concern about various aspects of food safety as well the
comparison of food safety with other public concerns. More recently, BWS has been applied
to areas such as health (Szeinbach et al., 1999; Flynn et al., 2007), arts (Burke et al., 2007),
and cross-country consumer ethics (Auger et al., 2007). Formal proofs of the theoretical
attributes of BWS are provided in Marley and Louviere (2005).

Survey

The participants in the study were students in an undergraduate course at the author’s
employing university in the middle of 2006. The course, for which the author was the lecturer,
had an enrolment of 38 students of which 26 attended the class in which the (unannounced)
end-of-semester teaching evaluations were executed.

After completion of the University’s standard teaching evaluation forms, students were asked
to participate in a survey using the Best-Worst questionnaire, presented as “an alternative
instrument to the one with which you are familiar”. In accordance with University policy, the
evaluation exercise was overseen by an administrative support person with the lecturer absent
from the classroom.

The nine teaching criteria and a tenth overall evaluation assessment (the latter referred to by
Sproule (2000) as the “single-most-important question”) contained in the university’s standard
teaching evaluation form are shown in Figure 1.

Strongly Agree Disagree | Strongly
Agree Disagree

1) This lecturer communicated effectively with students (e.g.
he/she explained things clearly).

2) This lecturer stimulated my interest in the subject matter
he/she was teaching.

3) This lecturer encouraged me to think critically.

4) This lecturer provided helpful feedback to help me learn.

5) This lecturer encouraged student input and participation
during classes.
6) This lecturer was generally helpful to students.

7) This lecturer was well prepared and structured the subject
matter well.

8) This lecturer helped me to improve my understanding
and/or skills in this subject area.

9) This lecturer communicated his/her enthusiasm for the
subject area.

10) Overall, | was satisfied with the quality of this lecturer’s
teaching.

Figure 1: Questions in standard university evaluation instrument
Figure 2 displays part of the first page of the BWS questionnaire. Students were instructed to

select, in each question, the one attribute which applied most to the lecturer and the one
attribute that applied least to the lecturer.
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The experimental design underlying the BWS questionnaire was based on a Balanced
Incomplete Block Design with 12 sets (questions) of three lecturer attributes each. In each
question, the three attributes were a different subset of the first nine attributes of the
University’s standard evaluation form. (Students were requested to provide their rating for the
nine teaching criteria only, not the tenth overall teaching rating.) In the experimental design,
each attribute co-occurred once with each other attribute (that is, all 36 possible combinations
of two attributes appeared once), and each attribute appeared in four subsets. Within each of
the 12 sets, order bias was accounted for by ensuring that each attribute appeared
approximately equally in each position across the 12 questions.

In the following 12 questions, you are given different combinations of three lecturer attributes. For each of those questions, choose the ONE
attribute out of those three which applied most to the lecturer of this course, and choose the ONE attribute out of those three which applied
least to the lecturer of this course. So tick only ONE attribute in the ‘Most’ column and only ONE attribute in the ‘Least’ column in each
question.

Question 1
Most Attribute Least

This lecturer stimulated my interest in the subject matter he/she was teaching.

This lecturer helped me to improve my understanding and/or skills in this subject area.

This lecturer provided helpful feedback to help me learn.

Question 2
Most Attribute Least

This lecturer communicated effectively with students (e.g. he/she explained things clearly).

This lecturer encouraged student input and participation during classes.

This lecturer provided helpful feedback to help me learn.

Question 3
Most Attribute Least

This lecturer provided helpful feedback to help me learn.

This lecturer was well prepared and structured the subject matter well.

This lecturer communicated his/her enthusiasm for the subject area.

Figure 2: BWS instrument — instructions and questionnaire extract
Results and discussion

The sample’s student characteristics are shown in Table 1 with the percentages referring to the
proportion of the completed number of responses in the total sample size of 26. Clearly, most
students in the sample were domestic, male students studying full-time, which is
representative of the overall student population in the course.

Table 1: Sample characteristics

Student n %
characteristic
Mode of study
Full-time 25 96
Part-time 0 0
Gender
Female 7 27
Male 18 69
Origin
Local 23 88
International 1 4
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A number of different BWS data analysis methods were carried out and their results compared
with each other and with the conventional teaching evaluation results. All measures, including
the ranks for the nine teaching criteria in each case, are contained in Table 2 and are now
discussed in turn.

Table 2: Evaluation measures (ranks in brackets)

Mean | %(SA+A) | BWS: BWS: BWS: BWS:
rating Most Weights SQRT WLS
minus measure | (Most/Least)
Least

1) This lecturer communicated 37 100 0.885 10.462 1.509 -0.022
effectively with students (e.g. (5) ) 4) 4) 3) )
he/she explained things clearly).

2) This lecturer stimulated my 35 %6 1.923 6.692 0.492 -0.950
interest in the subject matter ) ) ©) 7) 7) )
he/she was teaching.

3) Tt:‘]'.s I'(ed.‘t‘.rer”enc"“raged me to 3.6 96 -1.846 6.692 0.475 -0.874

i criticaty- ) (7) (7) (7) (8) ®)

4) TfZ'j Jsg:;“krfg ﬁgg"fg IZZ'F‘;““' 3.6 96 -1.846 6.462 0.378 -0.850

’ (7) (7) (7) 9) 9) (7)

5 Ti:i:u'f;’:]‘ﬁra‘:t’i‘;g‘;{fggnejusrtif]ge”t 3.8 100 0.692 10.154 1237 -0.024
! @ (1) (5) (5) (5) (5)

6) TtZ'SS t'jg;“nrg was generally helpful | 4 7 100 0.192 9.538 1.080 -0.270

' (5) (1) (6) (6) (6) (6)

" and sictured e subject mater | 38 | 100 | veoz | gigs | 223 | 0217
well.

8) This lecturer heI‘ped me to improve 3.8 100 0.923 10.731 1.430 Base
my understanding and/or skills in 2) ) 3) 3) 4) 3)
this subject area.

9) This lecturer communicated 3.9 100 1.692 11.885 2.094 0.190
his/her enthusiasm for the subject A) ) A1) ) 2) ?)
area.

The second and third columns in Table 2 provide the standard summary measures derived
from the conventional teaching evaluation instrument: ‘Mean ratings’ and ‘% (Strongly Agree
+ Agree)’. Neither the mean ratings measure nor the ‘%(SA+A)’ measure appears to
discriminate well between teaching criteria with ranges of 0.4 (on a scale between 0 and 4) and
4 (on a scale between 0 and 100), respectively. There is a clear tendency in the responses
towards ‘Strongly Agree’ for all items, well above the midpoint of the rating scale, although it
is not apparent whether this tendency is a reflection of extreme response bias towards the
affirmative responses or a genuine reflection of student perceptions.

The first of the BWS measures listed in Table 2, ‘Most minus Least’, is an interval-level
measure derived from Finn and Louviere (1992). Each student’s rating for each teaching
criterion is simply calculated by taking the number of times the student indicated this criterion
to be most applicable and subtracting the number of times that the student indicated it as the
least applicable across the four subsets in which that criterion occurred. Using the tallies for
each student (ranging from -4 to +4 for each criterion), the sample averages were calculated
which are shown in the fourth column of Table 2. The figures clearly distinguish the positive
from the negative criteria in a relative sense on a scale from -4 to +4. Criteria seven and nine
have the highest positive score while criteria two, three and four received the highest negative
scores.

The second BWS measure is based on Louviere et al.(2004), a study of a choice experiment in
which the estimation of choices at the level of individuals is investigated. In essence, this
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involves the use of BWS to obtain more information from choice experiments by calculating
implied rank weights from respondents’ (full) ranking of choice options. From this work, it
follows that if there are J options in a set, the implied number of times that the ™ ranked
option is ranked first among all possible subsets of options (including the single element
subset) equals 2’/2F. For instance, if there are three options in a set (a, b and ¢) and option b is
indicated as ‘best’ of the three and option « is indicated as ‘worst’, there are four implied sets
in which b is ranked first ([b > ¢ > a], [b > a], [b > c] and [b]), two implied sets in which ¢ is
ranked first ([¢ > a] and [c]), and one implied set in which a is ranked first ([a]).

After assigning the above rank weights to the survey responses, students’ totals for each
criterion were averaged over the sample. These averages are displayed in the ‘Weights
measure’ column in Table 2 on a scale from 4 to 16. The relative scoring pattern of the
teaching criteria is similar to that of the ‘Most minus Least’ measure.

The next BWS measure is a ratio scale as discussed in Marley and Louviere (2005). It is
derived by, first, dividing the total frequency count of Most by the total frequency count of
Least and, then, taking the square root of that ratio. Marley and Louviere (2005) show that this
ratio is a ratio scale of the Most frequencies. An important feature of this ratio scale is that it
gives a true relative score for each item with a lower boundary score of zero. From Table 2 it
can be seen, for instance, that criterion one (effective communication) scored approximately
three times as high as criterion two (stimulating interest) and approximately one and a half
times as high as criterion six (generally helpful). The overall scoring pattern appears, once
again, to be consistent with that of the previous measures.

The final BWS measure is derived from a statistically more rigorous analysis. Following
Flynn et al. (2007), a sample level paired model of analysis was used. This involves an
analysis of all frequency counts of all possible pairs of [Most, Least] combinations. The total
number of all possible pairs is J(J-1) which, in the current case, equals 72. A model was
estimated using Weighted Least Squares with the natural log of the frequency count of each
unique pair as the dependent variable. The natural log of each pair’s frequency count is a
linear function of the difference in utility (McIntosh & Louviere, 2002). The frequency count
of pairs with zero frequencies was adjusted by adding the inverse of the sample size in order
for natural logs to be calculated. The estimated parameters are shown in the last column of
Table 2. Criterion eight is the base criterion in the estimation. Of the eight parameters that can
be estimated from the model, criteria seven and nine have a utility that exceeds that of the base
criterion with criteria two, three and four having the lowest negative utility compared with
base criterion eight.

All measurement values in Table 2 were compared by way of correlation analysis and the
resulting Pearson correlation coefficients are shown in Table 3. Only eight criteria values were
estimated in the WLS method; those estimates were compared with the corresponding values
on the ratio scale only.

The results show a very strong correlation between all measures. In particular, the correlation
between the values of the various BWS variants is high. The high correlation between ‘Most
minus Least” and ‘SQRT(Most/Least)’ is consistent with Marley and Louviere (2005) who
show that, in comparison with ratio scales, interval-level scales are biased but only to a small
extent. A clear implication of the findings is that the computationally straightforward ‘Most
minus Least” and ‘SQRT(Most/Least)’ measures can confidently be used as representative
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BWS metrics. This has major practical advantages for the analysis of teaching evaluation
responses.

Table 3: Correlation between evaluation measures

BWS:
BWS: BWS: .
Mean %(SA+A) Most Weights SQRT BWS:
rating minus WLS
measure | (Most/Least)
Least
Mean rating 1
%(SA+A) 0.853" 1
BWS: . .
Most minus Least 0.921 0.951 !
BWS: . . .
Weights measure 0.919 0.942 0.998 1
BWS: . . . .
SQRT (Most/Least) 0.870 0.840 0.961 0.968 1
BWS: .
WLS 0.952 1
" p<0.01

Table 3 also reveals the high correlation between, on the one hand, the two conventional
evaluation measures and, on the other hand, the BWS measures. This is encouraging and
reassuring with a view to the long history of conventional teaching evaluation instruments; it
suggests that the conventional measures are good indicators of the relative scores of the
teaching criteria. However, because there are such small differences between the conventional
criteria scores across the teaching criteria reported in this study, it would be tempting to
conclude that students’ views are about the same for each of the criteria. Yet, the BWS
method, by discriminating more clearly between the criteria, highlights that small differences
in conventional summary scores hide important differences in student perceptions. In other
words, the BWS method acts as a magnifying glass held over the conventional scores. One
example is visualised in Figure 3. The conventional mean ratings for criteria six and seven
appear to be very similar (3.7 and 3.8, respectively) and may be interpreted as such, even more
so since the total percentage of the two ‘agree’ categories is 100 for both. However, the true
relative score, reflected in the BWS ratio score, reveals that the teacher’s perceived
performance on criterion seven was more than twice the performance on criterion six. This
illustrates how the BWS method better highlights the differences among the teaching
evaluation items and, hence, enhances the educational evaluation feedback mechanism. The
educator can use the BWS results to further explore the underlying issues by way of
qualitative methods.

At this point, it is instructive to address briefly the students’ feedback to the BWS instrument
obtained after the survey. Students generally perceived the BWS questions to be difficult. The
main reason given was that, in many questions, two or three teaching criteria were perceived
as equally important which made it difficult to choose ‘Most’ or ‘Least’. An alternative
explanation is that students are very familiar with the conventional evaluation questionnaire,
and complete it routinely, while this was their first exposure to the BWS instrument and,
therefore, adopted a more deliberative response approach. At any rate, given the experimental
design underlying the BWS survey, if certain teaching criteria were genuinely perceived to be
of equal importance, they would be chosen an equal number of times across the questions.
However, that was not borne out by the BWS results, which demonstrates that some criteria
were actually “more equal than others”. While the time length of questionnaire completion
was not recorded or requested, students indicated that it took them longer to complete the
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BWS questionnaire compared with the standard evaluation instrument. The latter is consistent
with the findings in Chrzan and Golovashkina (2006).

. BWS: '
Mean rating %(SA+A) "B“VI:IUSS r;sstt Weights (BMvzzt/f;Z:; BWS: WLS
measure
1) This lecturer communicated effectively with 37 100.0 0885 10.462 1,509 0,022
students (e.g. he/she explained things clearly). . : : : : :
2) This lecturer stimulated my interest in the 35 9.0 1,023 6.692 0492 0.950
subject matter he/she was teaching. . : . : : .

3) This lecturer encouraged me to think critically. 3.6 96.0 -1.846 6.692 0.475 -0.874
4) This lecturer provided helpful feedback to help 36 96.0 1.846 6.462 0.378 .0.850
me learn. . : . : . :

5) This lecturer encouraged student input and 100.0 0692 10.154 1.037 0,024
participation during classes. ) : : : :

6) This lecturer was generally helpful to st 0.192 9.538 1.080 -0.270
7) This lecturer was well prepared and str 1,692 11.808 2236 0217
the subject matter well. : : i '

8) This lecturer helped me to improve my
understanding and/or skills in this subject area: 10.731 1430 wa
9) This lecturer communicated his/her enthusiasm 11.885 2094 0190
for the subject area. : . :

Figure 3: BWS and the magnifying glass effect

Students also commented that the BWS exercise, by forcing them to scrutinise the teaching
criteria, highlighted the ambiguity of some of the questionnaire items. For instance, it became
apparent that students did not really understand the meaning of the criterion ‘The lecturer
helped me to improve my understanding and/or skills in this subject area’? This ambiguity did
not become apparent from the conventional evaluation instrument. This is directly related to
the issue of the suitability of questions contained in evaluation surveys to capture
appropriately the concepts of course quality and/or teacher effectiveness and performance
(Boex, 2000; Sproule, 2002; Keeley et al., 2006; Pounder, 2007).

Conclusions

In its pure form, student evaluation of teaching is aimed at providing feedback to educators
about the quality and effectiveness of various aspects of their teaching. This formative
function of teaching evaluation informs an educator’s reflection about their teaching and areas
where their teaching can be improved. For that purpose, having a reliable set of evaluation
results in terms of the relative performance levels of various teaching criteria is essential.
Conventional rating scales used in teaching evaluation instruments have shortcomings that
have the potential to limit their ability to be a guide to teaching appraisal and improvement. In
this paper, BWS is proposed as an alternative method that overcomes these shortcomings and
more clearly highlights the true, underlying differences in measurements across various
teaching evaluation criteria.

The pilot study reported in this paper has produced two main findings. First, there is a high

correlation between the conventional rating measures and the BWS metric variants. The
implication of this finding is reassuring in that the many conventional teaching evaluations
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that have been carried out can, in principle, produce valid measurements. However, the results
from such standard evaluation methods need to be interpreted very carefully. In particular, if
there is only a small range in the teaching assessment criteria scores, an educator cannot
simply assume that they are performing equally well (or badly) across all criteria. A difference
of, say, 0.1 on a scale of four should not be dismissed as insignificant. Instead, the differences
should be scrutinised carefully to produce insight into the relative performance across the
various criteria of interest. The problem is that the conventional measures themselves do not
provide any guidance about the true extent of the differences. That is where the discriminating
feature of BWS scores comes into play. BWS provides enhanced insights into the genuine
relative importance of the teaching criteria. The BWS scores act as the magnifying glass held
over the conventional scores and provide a more rigorous indication of relative criteria
importances. Of course, the above issues would be of no concern if the results derived from a
particular conventional evaluation exercise showed up large, obvious differences between
teaching criteria. However, the measures derived from standard evaluation instruments using
Likert type scales often do not produce such clear differences.

The second of the study’s main findings is that there is a high correlation within the various
BWS measures. This implies that there is no need for complicated analyses of the BWS
response data. Indeed, simple computations underlying the ‘Most minus Least’ method or,
preferably, the BWS ratio scale, are sufficient to derive robust results. This is very useful for
teaching evaluation practitioners, whether they are university administrators carrying out large
numbers of teaching evaluations or individual educators carrying out their own evaluation
investigations.

To the author’s knowledge, the study detailed in this paper is the first application of BWS to
student evaluation of teaching so the study should be regarded a pilot study. As such, it is
acknowledged that the associated small scale of the survey is a limitation to the findings
reported here. It would be of great benefit to replicate this study at a larger scale and in other
contexts. One further aspect that could be investigated is the application of BWS to the
evaluation of courses as opposed to the lecturer’s teaching of courses. Students may feel less
“emotionally attached” to the course as opposed to the lecturer with whom they have had a
semester’s contact. This is related to the contention about the effect of an educator’s
relationship with students on students’ evaluation of teaching due to, for instance, teachers’
characteristics and personality and course grades, (see, for instance, Clayson, 1999; Langbein,
2008). It would be interesting to see if that aspect has any effect on the comparative results of
conventional and BWS evaluation measures. In addition to this avenue for future research, it
would be interesting to extend the research from an investigation of performance criteria to
student perceptions of the importance of various teaching criteria to teaching effectiveness.
This would shine a light on the suitability and nature of the items incorporated in a teaching
evaluation instrument. The author is currently pursuing these proposed lines of investigation.
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