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Abstract—Students’ ratings of teaching quality on
course units in computer science and environmental
engineering at a large Swedish university were obtained
using the Course Experience Questionnaire; 8,888 sets of
ratings were obtained from men and 4,280 sets were
obtained from women over ten academic years. There
were differences in the ratings given by students taking
the two programs; in particular, teachers tended to receive
higher ratings in subjects that were less typical for their
gender than in subjects that were more typical for their
gender. There were differences in the ratings given to
male and female teachers, differences in the ratings given
by male and female students, and interactions between
these two effects. There was no systematic trend for
students to give different ratings to teachers of the same
gender as themselves compared with teachers of the other
gender. Nevertheless, without exception even the
statistically significant effects were small in magnitude
and unlikely to be of theoretical or practical importance. It
is concluded that the causes of differences in the career
progression of male and female teachers in engineering
education need to be sought elsewhere.

Index Terms—Computer science, engineering students,
environmental engineering, gender, teaching evaluations.

I. INTRODUCTION

VVomen have historically been under-represented in
engineering education, both as students and as
teachers. In the UK, for instance, women constituted
56.2% of all undergraduate students in the academic
year 2014-2015 but only 14.5% of those taking
programs in engineering and technology [1]. This
situation appears not to have changed over the last 30
years [2]. Even so, there are variations across different
engineering programs: For example, at the university
where the present study was carried out, female
students constituted just 7% of the enroliment in
computer science but around 60% of the enrollment in
environmental engineering.

In the past, such disparities have been ascribed to
genetically determined differences in men’s and
women’s mathematical and spatial abilities. However,

the differences in question tend to be small and
inconsistent and often result from biases in the sampling
of the participants [3]. The substantial under-
representation of women in engineering education is
more likely to be due to differential socialization of boys
and girls [4], [5], leading to different choices of options in
high school [6] and different drop-out rates from
engineering programs at university [7]. There are also
gender differences in the career progression of
engineering teachers generally favoring men over
women [8], [9].

This study was concerned with student’s perceptions
of teaching quality on programs in computer science and
environmental engineering, as measured by their
feedback in questionnaire surveys at the end of each
course unit.

A. Gender Differences in Students’ Evaluations of
Teaching

There is an extensive literature on the role of gender
in student feedback, but previous studies have been
confined to traditional subjects such as the sciences, the
social sciences, and education rather than engineering.
In an experimental study, Harris [10] asked students to
evaluate a fictitious professor of engineering, but the
students themselves were taking a psychology program
and are unlikely to have had first-hand knowledge of
engineering education.

Feldman reported two reviews of the research
literature on how students perceived male and female
teachers. The first described the results of laboratory
research and other artificial experiments [11]. The
majority of studies had found no difference in students’
overall evaluations of male and female teachers,
although, where differences had been found, male
teachers tended to receive more positive ratings than
female teachers. In general, male and female teachers
were rated in a broadly similar way by male and female
students.

Feldman’s second review described the results of
students’ actual evaluations of their classroom teachers
[12]. Once again, the majority of studies had found no
difference in students’ overall evaluations of male and
female teachers. In this case, where differences had
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been found, more of them favored female teachers than
favored male teachers. However, the average point-
biserial correlation coefficient between the teachers’
gender and the students’ ratings across all the relevant
studies was only 0.02, which Feldman argued was “so
small as to be substantively negligible” (p. 177). There
was a slight tendency for students to rate teachers of the
same gender as themselves more highly than teachers
of the other gender, although this varied across different
studies.

Feldman [11] noted that in five studies involving
artificial experiments students’ overall evaluations had
been obtained across different academic subjects. In all
five studies, there was no significant interaction between
the teachers’ gender and the academic subject, implying
that students’ relative evaluations of male and female
teachers did not vary across different academic subjects.
Feldman [12] found just two studies in which this had
been explored in classroom evaluations. In one, the
students had tended to give higher ratings to their former
teachers in academic subjects that were typical for their
gender [13]. However, in the second, the students had
tended to give higher ratings to their current teachers in
subjects that were atypical for their gender [14].

Feldman had confined his reviews to research
published in the USA and Canada. Subsequently, other
relevant literature has appeared from around the world.
Nevertheless, the findings broadly confirm Feldman’s
conclusions with regard to the effect of teachers’ gender
on students’ ratings, the effect of students’ gender on
students’ ratings, and the interaction between them:
Each of these effects is typically small, inconsistent in
direction, and often nonsignificant. Indeed, two studies
even found no significant differences between students’
ratings of male and female teachers on the website
RateMyProfessors.com [15], [16].

Even so, a recent study has revived interest in these
issues. Boring [17] obtained the 22,665 ratings given by
male and female students who had taken mandatory
first-year course units in the social sciences at a French
university over five successive academic years. These
students had been assigned in an unsystematic way to
seminar groups of about 20 students led by male and
female teachers, and at the end of each quarter they
rated the teachers who had led their seminar groups.

Boring found that male students tended to rate male
teachers more positively than they rated female
teachers, whereas female students gave similar ratings
to male and female teachers. Male teachers who were
rated by male students tended to receive the highest
ratings. Boring also noted that all students tended to rate
male teachers more highly on their class leadership and
being up-to-date with current issues, while female
teachers were rated more highly on the more time-
consuming activities of course preparation and
organization. Boring suggested that this might explain

why female teachers seemed to spend more time on
teaching and less time on research than male teachers.
Unfortunately, there are a number of problems with
this study. First, the questionnaire used to obtain
students’ ratings consisted of just nine items about
specific dimensions, plus an item concerned with overall
satisfaction. The instrument was constructed in-house,
and it was apparently implemented without evaluating its
reliability or validity. Boring’s report contains information
about the statistical significance of the findings, but it
does not present measures of effect size. Indeed, many
of the differences that she identified are fairly small in
magnitude and may only have achieved statistical
significance because of the very large sample size.

B. Context and Aims of the Present Study

An opportunity arose to investigate the ratings given
by male and female students on course units taught by
male and female teachers in the engineering faculty of a
large university in Sweden. For many years, the faculty
had routinely obtained feedback from students using the
Course Experience Questionnaire (CEQ). This was
originally devised by Ramsden [18] as a performance
indicator for monitoring the quality of teaching on
programs at Australian universities. A version of the
CEQ containing 23 items was implemented in a national
survey of students who had graduated in 1992 [19], and
the exercise was repeated annually thereafter. The
psychometric properties of different versions of the CEQ
are well established, and it has been used with both
graduates and currently enrolled students and on both
entire programs and individual course units [20].

The version of the CEQ used in the Australian
graduate surveys contained the five scales shown in
Table |I. The respondents were instructed to indicate
their level of agreement or disagreement (along a scale
from “definitely agree,” scoring 5, to “definitely disagree,”
scoring 1) with each statement as a description of their
program of study. Some of the items referred to positive
aspects, but other items referred to negative aspects
and were to be coded in reverse (so that “definitely

TABLEI
SCALES AND EXAMPLE ITEMS FOR THE 23-1TEM CEQ

Scale Example item

Appropriate Assessment Staff here seem more interested in testing
what we have memorized than what we
have understood.*

The sheer volume of work to be got
through means you can’t comprehend it all
thoroughly.*

You usually have a clear idea of where
you’re going and what’s expected of you
in this course.

This course has helped me to develop my
problem-solving skills.

Teaching staff here normally give helpful
feedback on how you are going.

Appropriate Workload

Clear Goals and Standards

Generic Skills

Good Teaching

Items with asterisks are negatively worded and are to be coded in reverse.
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agree” is coded as 1, and “definitely disagree” is coded

as 5). The scales contain varying numbers of items, and

respondents are therefore assigned scale scores by
averaging the coded responses across the relevant
items. As a result, the scale scores themselves also

range from 1 to 5.

The Australian graduate surveys identified apparent
overall differences between male and female students in
their ratings of their programs. However, the authors of
the reports from these surveys were at pains to point out
that these differences might simply reflect the enroliment
of men and women on programs in different disciplines
with  different teaching practices and different
assessment requirements. In other words, the
differences in their ratings might arise from men and
women choosing different programs rather than from
their different genders.

In contrast, studies that have compared ratings on the
CEQ given by students taking the same course units or
programs found no significant difference between male
and female students in their CEQ scores [21], [22].
Research studies involving large samples of students
taking the same course units have found statistically
significant gender differences, but the effects are small
in magnitude and inconsistent from one study to another
[23]. Apart from one which investigated postgraduate
students taking computer programming [22], none of
these studies involved engineering students.

It would appear that no studies have compared CEQ
ratings given by students taking course units led by male
teachers and course units led by female teachers, or
CEQ ratings given by students taking course units led by
teachers of the same gender and course units led by
teachers of the other gender. Accordingly, the aim of this
study was to investigate the CEQ responses given by
male and female students taking course units in
engineering led by male and female teachers. The two
programs mentioned earlier were chosen for
comparison: computer science, which typically attracted
small numbers of female students, and environmental
engineering, which typically attracted large numbers of
female students. Both were of five years’ duration and
led to a Master’s degree:

The study addressed four research questions:

1. Does the gendered nature of the teaching—learning
context affect students’ ratings of their course units on
the CEQ?

2. Do male and female teachers receive different ratings
from their students?

3. Do male and female students give different ratings to
their teachers?

4. Do students give different ratings to teachers of the
same gender as themselves compared with teachers
of the other gender?

IIl. METHOD

A. Procedure

The academic year in the relevant faculty was divided
into two semesters, and each semester was divided into
two study periods or quarters. The course units making
up each program were all taught for a single quarter.
The CEQ was administered at the end of each
presentation, initially on paper but more recently online.
Respondents were asked to declare their age and
gender, but otherwise the surveys were anonymous. The
response rate was typically about 45%.

B. Data Analysis

A multivariate analysis of variance was carried out on
the students’ scores on the five scales of the CEQ. Each
student may have contributed responses on several
course units; however, since their responses were
anonymous, each set of scores had to be treated as an
independent observation. The analysis employed the
independent variables of the students’ study program,
the teachers’ gender, the students’ gender, the students’
course unit, and the quarter in which the unit was taught.
The gender of the teacher with overall responsibility for
the course unit was used if more than one teacher was
involved in its presentation. The course units were
nested within the programs of study. All possible
interaction terms were computed among the students’
program, the teachers’ gender, and the students’
gender. However, since most course units were not
taught in every quarter, it was not feasible to calculate
any further interactions.

For each effect and interaction, Wilks’ lambda (A) is
reported as the multivariate statistic in an omnibus test
with its associated F test, followed by univariate tests on
each of the CEQ scales. Interactions that were
statistically significant were investigated further by
means of tests on simple main effects. For both
multivariate and univariate tests, partial eta squared (n?)
is reported as a measure of effect size. This measures
the proportion of the total variance in a dependent
variable that is associated with the membership of
different groups defined by an independent variable or
interaction when the effects of other independent
variables and interactions have been partialed out.
Cohen [24, p. 280] proposed that values of partial n? of
0.0099, 0.0588, and 0.1379 would reflect “small,”
“‘medium,” and “large” effects, respectively.

lll. RESULTS

The data covered 455 presentations of 75 course
units over 39 quarters between 2004-2005 and 2013—
2014. Over the 10 academic years, enrollment on the
computer science program varied between 408 and 602
students, with a mean of 491.4 students, of whom 93.1%
were men and 6.9% were women. Enroliment on the
environmental engineering program varied between 223
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TABLEII
CEQ SCALE SCORES BY PROGRAM AND TEACHERS’ GENDER

TABLE III
CEQ SCALE SCORES BY PROGRAM AND STUDENTS’ GENDER

Male teachers Female teachers

Male students Female students

Scale
Scale M SE M SE p M SE M SE P
Computer science Computer science
Appropriate Assessment 3.72 0.03  3.79 0.05 0.18 Appropriate Assessment 3.77 0.03 3.74 0.05 0.51
Appropriate Workload 299  0.03 3.5 0.05  0.00 Appropriate Workload 317 003 298  0.05  0.00
Clear Goals and Standards 3.20 0.03 3.52 0.05 0.00 Clear Goals and Standards 3.40 0.03 3.32 0.05 0.05
Generic Skills 3.04 003  3.09 004 029 Generic Skills 306 002 3.06 004 097
Good Teaching 3.15  0.03 3.7 0.05 062 Good Teaching 320 002 312 0.04 0.5
Environmental engineering Environmental engineering
Appropriate Assessment 3.75 0.03 3.78 0.04 0.59 Appropriate Assessment 3.73 0.03 3.80 0.03 0.10
Appropriate Workload 3.04 003 285 0.05  0.00 Appropriate Workload 302 003 287 003 0.0
Clear Goals and Standards 327 0.03 3.13 0.04 0.01 Clear Goals and Standards 3.24 0.03 3.16 0.03 0.00
Generic Skills 330  0.02 3.24 0.04 0.17 Generic Skills 3.28 0.03 3.27 0.03 0.54
Good Teaching 342 003 3.9 0.04  0.00 Good Teaching 334 003 328 003 0.0l

Values of p are rounded to two decimal places and indicate the significance
of the differences between the mean scores of the male and female teachers.

and 295 students, with a mean of 260.5 students, of
whom 39.8% were men and 60.2% were women.

Of the 455 presentations, 77.1% were taught by men
(81.3% in computer science and 72.2% in environmental
engineering.) There were 13,168 complete sets of
responses to the CEQ, along with information about the
respondents’ gender; 7,588 sets were provided by
students taking course units in computer science and
5,580 were provided by students taking course units in
environmental engineering; 8,888 sets were provided by
men and 4,280 were provided by women; 10,153 sets
were provided by students taught by men and 3,015
were provided by students taught by women.

A. Study Program by Teachers’ Gender

There was a small but highly significant multivariate
effect of the students’ study program, Wilks’ A = 0.990,
F(5, 13041) = 25.94, p < 0.001, partial n? = 0.010. There
was also a small but highly significant multivariate effect
of the teachers’ gender, Wilks’ A = 0.997, F(5, 13041) =
8.04, p < 0.001, partial n? = 0.003. However, these
effects were qualified by a small but highly significant
multivariate interaction between the effects of the
students’ study program and the teachers’ gender, Wilks’
A = 0.998, F(5, 13041) = 5.69, p < 0.001, partial n? =
0.004. The mean ratings given to the male and female
teachers by the computer science students and the
environmental engineering students (and their standard
errors) are shown in Table Il, adjusted for the effects of
the other variables in the research design.

There were significant univariate interactions on the
Appropriate Workload scale, F(1, 13045) = 24.20, p <
0.001, partial n? = 0.002, the Clear Goals scale, F(1,
13045) = 42.00, p < 0.001, partial n® = 0.003, and the
Good Teaching scale, F(1, 13045) = 14.72, p < 0.001,
partial n? = 0.001. No other univariate interactions were
statistically significant.

Post hoc tests using simple main effects showed that
the computer science students gave higher ratings to
female teachers than to male teachers on the
Appropriate Workload scale, F(1, 13045) = 9.61, p =

Values of p are rounded to two decimal places and indicate the significance
of the differences between the mean scores of the male and female students.

0.002, partial n2 = 0.001, and the Clear Goals scale, F(1,
13045) = 36.67, p < 0.001, partial n? = 0.003. However,
the environmental engineering students gave higher
ratings to male teachers than to female teachers on the
Appropriate Workload scale, F(1, 13045) = 14.60, p <
0.001, partial n? = 0.001, the Clear Goals scale, F(1,
13045) = 8.61, p = 0.003, partial n2 = 0.001, and the
Good Teaching scale, F(1, 13045) = 25.30, p < 0.001,
partial n2 = 0.002.

Further post hoc tests showed that male teachers
were given higher ratings by environmental engineering
students than by computer science students on the
Appropriate Assessment scale, F(1, 13045) = 5.18, p =
0.023, partial n? = 0.000, the Appropriate Workload
scale, F(1, 13045) = 159.03, p < 0.001, partial n® =
0.012, the Generic Skills scale, F(1, 13045) = 61.36, p <
0.001, partial n? = 0.005, and the Good Teaching scale,
F(1, 13045) = 8.52, p = 0.004, partial n? = 0.001. Female
teachers were also given higher ratings by
environmental engineering students than by computer
science students on the Generic Skills scale, F(1,
13045) = 31.47, p < 0.001, partial n2 = 0.002. However,
they were given higher ratings by computer science
students than by environmental engineering students on
the Appropriate Workload Scale, F(1, 13045) = 53.34, p
< 0.001, partial n? = 0.004, and the Clear Goals scale,
F(1, 13045) = 23.80, p < 0.001, partial n? = 0.002. No
other post hoc tests were statistically significant.

B. Study Program by Students’ Gender

The mean ratings given by the male and female
students taking course units in computer science and
environmental engineering (and their standard errors)
are shown in Table Ill, adjusted for the effects of the
other variables in the research design. There was a
small but highly significant multivariate effect of the
students’ gender, Wilks’ A = 0.996, F(5, 13041) = 11.04,
p < 0.001, partial n? = 0.004. Univariate tests showed
that the male students produced higher ratings than the
female students on the Appropriate Workload scale, F(1,
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TABLEIV
CEQ SCALE SCORES BY TEACHERS’ GENDER AND STUDENTS’ GENDER:
COMPUTER SCIENCE
Male students ~ Female students
Scale
M SE M SE )4
Male teachers
Appropriate Assessment 3.73 0.02 3.71 0.04 0.66
Appropriate Workload 3.14 0.02 2.84 0.04 0.00
Clear Goals and Standards 3.31 0.02 3.10 0.04 0.00
Generic Skills 3.06 0.02 3.02 0.04 0.25
Good Teaching 3.23 0.02 3.06 0.04 0.00
Female teachers
Appropriate Assessment 3.81 0.04 3.77 0.08 0.61
Appropriate Workload 3.19 0.04 3.11 0.08 0.28
Clear Goals and Standards 3.49 0.04 3.54 0.08 0.49
Generic Skills 3.07 0.03 3.11 0.07 0.52
Good Teaching 3.16 0.04 3.18 0.07 0.78

Values of p are rounded to two decimal places and indicate the significance
of the differences between the mean scores of the male and female students.

TABLE V
CEQ SCALE SCORES BY TEACHERS’ GENDER AND STUDENTS’ GENDER:
ENVIRONMENTAL ENGINEERING

Male students Female students

Scale
M SE M SE )4
Male teachers
Appropriate Assessment 3.74 0.03 3.77 0.03 0.21
Appropriate Workload 3.13 0.03 2.94 0.03 0.00
Clear Goals and Standards 3.35 0.03 3.18 0.03 0.00
Generic Skills 332 0.03 3.28 0.03 0.05
Good Teaching 3.51 0.03 3.34 0.03 0.00
Female teachers
Appropriate Assessment 3.73 0.05 3.83 0.05 0.02
Appropriate Workload 2.90 0.05 2.79 0.05 0.02
Clear Goals and Standards 3.12 0.05 3.13 0.05 0.92
Generic Skills 323 0.05 3.25 0.04 0.65
Good Teaching 3.17 0.05 3.21 0.04 0.30

Values of p are rounded to two decimal places and indicate the significance
of the differences between the mean scores of the male and female students.

13045) = 45.80, p < 0.001, partial n® = 0.003, the Clear
Goals scale, F(1, 13045) = 10.96, p = 0.001, partial n =
0.001, and the Good Teaching scale, F(1, 13045) =
9.06, p = 0.003, partial 12 = 0.001. No other univariate
effects were statistically significant.

The multivariate interaction between the effects of the
students’ study program and their gender was not
statistically significant, Wilks’ A = 1.000, F(5, 13041) =
0.93, p = 0.460, partial n2 = 0.000, and none of the
univariate interactions was significant. These results
imply (and the results of post hoc tests confirm) that the
pattern of results shown in Table Ill was broadly similar
in computer science students and environmental
engineering students.

C. Study Program by Teachers’ Gender by Students’
Gender

The mean ratings given to male and female teachers
by male and female students taking course units in
computer science and environmental engineering (and
their standard errors) are shown in Tables IV and V,
adjusted for the effects of the other variables in the
research design. There was a small but highly significant

multivariate interaction between the effects of the
teachers’ gender and the students’ gender, Wilks’ A =
0.998, F(5, 13041) = 5.69, p < 0.001, partial n = 0.002.
There were significant univariate interactions on the
Appropriate Workload scale, F(1, 13045) = 9.13, p =
0.003, partial n? = 0.001, the Clear Goals scale, F(1,
13045) = 19.83, p < 0.001, partial n® = 0.002, and the
Good Teaching scale, F(1, 13045) = 19.14, p < 0.001,
partial n2 = 0.001. No other univariate interactions were
significant.

Post hoc tests using simple main effects showed that
the male students gave higher ratings to male teachers
than to female teachers on the Appropriate Workload
scale, F(1, 13045) = 5.77, p = 0.016, partial n* = 0.000,
and on the Good Teaching scale, F(1, 13045) = 36.27, p
< 0.001, partial n* = 0.003. However, the female
students gave higher ratings to female teachers than to
male teachers on the Clear Goals scale, F(1, 13045) =
15.29, p < 0.001, partial n> = 0.001.

Further post hoc tests showed that the male teachers
were given higher ratings by male students than by
female students on the Appropriate Workload scale, F(1,
13045) = 103.83, p < 0.001, partial n* = 0.008, the Clear
Goals scale, F(1, 13045) = 65.27, p < 0.001, partial n2 =
0.005, the Generic Skills scale, F(1, 13045) = 4.25, p =
0.039, partial n? = 0.000, and the Good Teaching scale,
F(1, 13045) = 59.06, p < 0.001, partial n®> = 0.005.
However, the female teachers were given higher ratings
by male students than by female students only on the
Appropriate Workload scale, F(1, 13045) = 457, p =
0.032, partial n2 = 0.000. No other tests were statistically
significant.

The three-way multivariate interaction between the
effects of the students’ study program, the teachers’
gender, and the students’ gender was not statistically
significant, Wilks’ A = 1.000, F(5, 13041) = 0.95, p =
0.447, partial n* = 0.000, and none of the univariate
interactions was significant. Although there are one or
two discrepancies, these results imply (and the results of
post hoc tests generally confirm) that the pattern of
results shown in Tables IV and V was broadly similar in
computer science students and environmental
engineering students.

D. Course Unit

There was a large and highly significant multivariate
effect of the students’ course unit, nested within the two
programs, Wilks’ A = 0.338, F(385, 65100) = 41.00, p <
0.001, partial n? = 0.195. There were large and highly
significant univariate effects on each of the five scales,
F(77, 13045) > 34.57, p < 0.001, partial n* > 0.169 in
each case.

E. Quarter

There was a small but highly significant multivariate
effect of the quarter in which the students’ ratings were
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collected, Wilks” A = 0.949, F(190, 64760) = 3.59, p <
0.001, partial n® = 0.010. There were small but highly
significant univariate effects on each of the five scales,
F(38, 13045) > 1.70, p < 0.005, partial n* > 0.005 in each
case. To determine whether these represented
systematic chronological variations, the linear and
quadratic trends were calculated across the 39 quarters.
The linear trend was significant (and positive) for the
Generic Skills scale, F(1, 13045) = 61.19, p < 0.001,
partial n? = 0.005, reflecting a small increase between
2004-2005 and 2013-2014, but not on any of the other
scales. The quadratic trend was not statistically
significant on any of the scales.

IV. DISCUSSION

The CEQ was originally devised to differentiate
between the experiences of students who had taken
programs in the same subjects across different
Australian universities [18]. It has also been used to
differentiate between the experiences of students taking
different course units [20]. The present study found that
there was a highly significant variation across the 75
course units constituting the two degree programs on
each of the CEQ’s scales. Statistically, these were large
effects, accounting for more than one-sixth of the
variance in each of the scale scores when the effects of
other variables and interactions had been statistically
controlled. This implies that they were of both theoretical
and practical importance [24].

To address Research Question 1, the pattern of
ratings given by students of computer science (which
attracted small numbers of female students) differed
from those given by students of environmental
engineering (where female students constituted the
majority). In computer science, female teachers were
rated more highly than male teachers on Appropriate
Workload and Clear Goals and Standards. In
environmental engineering, male teachers were rated
more highly than female teachers on Appropriate
Workload, Clear Goals and Standards, and Good
Teaching. In other words, students tended to give higher
ratings to teachers in subjects that were less typical for
their gender than to teachers in subjects that were more
typical for their gender.

To address Research Question 2, male and female
teachers received different ratings from their students on
two of the CEQ’s scales. Female teachers were rated
more highly than male teachers on Clear Goals and
Standards, but only by female students, not by male
students. Conversely, male teachers were rated more
highly than female teachers on Good Teaching, but only
by male students, not by female students.

To address Research Question 3, male and female
students gave different ratings to their teachers on three
of the CEQ’s scales. Male students produced higher
ratings than female students on Clear Goals and

Standards and on Good Teaching, but only for male
teachers, not for female teachers. Only in the case of
Appropriate  Workload did both male and female
students produce higher ratings of male teachers than of
female teachers.

There were statistically significant interactions
between the effects of teachers’ gender and of students’
gender on three of the CEQ’s scales: Appropriate
Workload, Clear Goals and Standards, and Good
Teaching. However, in none of these cases did both
male and female students give different ratings to
teachers of the same gender compared with teachers of
the other gender, which answers Research Question 4.

Nevertheless, it must be emphasized that the
differences between male and female teachers and
between male and female students in this study
constituted only small effects that had achieved
statistical significance simply by virtue of the large
sample size (N = 13,168). Without exception, they
accounted for less than 1/200th of the variance in each
of the scale scores when the effects of other variables
and interactions had been statistically controlled. This
implies that they were of little theoretical or practical
importance [24].

V. LIMITATIONS

One limitation of this study is that it was concerned
with students’ ratings of teaching quality in two specific
programs in one faculty of engineering. Including
programs from more than one institution would have
been logistically difficult if not impossible. Nevertheless,
it would be valuable if colleagues elsewhere were to
report analogous data from their own institutions for
comparative purposes. Even so, the inclusion in the
present study of two programs with very different profiles
in terms of student gender means that one can have
some confidence in the generalizability of the results.

The other limitation of this study is that each set of
scores had to be treated as an independent observation
because the students’ responses were anonymous. In
theory, it would be of interest to compare the ratings
produced by the same students on different course units.
In practice, however, there are major ethical issues in
requiring students to identify themselves when providing
feedback in questionnaire surveys, and this would
almost certainly have produced a lower response rate
[25]. Even broader ethical issues would be raised if an
institution sought to track an individual student’s
responses to online surveys in the pursuit of “learning
analytics” [26].

VI. CONCLUSIONS

To return to the four original research questions, this
study has found that the gendered nature of the
teaching—learning context affects students' ratings of
their course units. Specifically, students tended to give
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higher ratings on the CEQ to teachers in subjects that
were less typical for their gender (women teaching
computer science or men teaching environmental
engineering) than to teachers in subjects that were more
typical for their gender (men teaching computer science
or women teaching environmental engineering). This is
consistent with the findings of a previous study in the
research literature [14].

This study also found that male and female teachers
received different ratings on the CEQ from their students
and that male and female students gave different ratings
on the CEQ to their teachers. Although there were
statistically significant interactions between these two
effects, they did not represent a situation in which
students gave different ratings on the CEQ to teachers
of the same gender compared with teachers of the other
gender. As mentioned, all of these were small effects of
little theoretical or practical importance. This is
consistent with the conclusions of Feldman’s reviews
based on research in the USA and Canada [11], [12], as
well as with subsequent literature from countries around
the world.

In some institutions of higher education and in some
systems of higher education, student feedback is
nowadays used in the appointment, tenure, promotion,
and reward of individual teachers. Boring [17] argued
that differences in the ratings given to male and female
teachers by male and female students would explain
differences in the career progression of male and female
teachers. The present findings render such arguments
implausible. In  environmental engineering, male
teachers did tend to receive higher ratings than female
teachers, but the effects were small in magnitude and
not consistent across the five scales of the CEQ. In
computer science, female teachers actually tended to
receive higher ratings than male teachers, although once
again the effects were small in magnitude and not
consistent across the five scales of the CEQ. On the
contrary, the causes of differences in the career
progression of male and female teachers, at least in
engineering education, need to be sought elsewhere.
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