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Despite the nearly equal gender ratio of faculty 

members in the United States (National Center for 

Education Statistics, 2016), women are still 

underrepresented in certain STEM (science, 

technology, engineering, and mathematics) fields 

(Committee on Equal Opportunities in Science and 

Engineering, 2015). Also, women tend to hold lower 

academic ranks (National Center for Education 

Statistics, 2009) and earn a noticeably lower salary 

than their male counterparts (Snyder, de Brey, & Dillow, 

2016). An objective and impartial faculty evaluation 

procedure, given its substantial weight in personnel 

decisions regarding pay raises, contract renewal, and 

promotion and tenure, is critical for closing the 

workforce gender gap. In this study, the authors 

examine the extent to which instructor gender affects 

student ratings of instruction (SRI), an integral 

component in evaluating faculty for teaching 

effectiveness. We are particularly interested in whether 

a pattern of gender differences, if it exists, is consistent 

across the still male-dominated STEM fields and their 

non-STEM counterparts. 

 

The Relationship Between Instructor Gender and SRI 

Dozens of studies have investigated the extent to which 

student perceptions of teaching effectiveness relate to 

instructor gender and its interaction with other student, 

instructor, and course characteristics. Existing 

experimental studies have compared student ratings of 

fictitious instructors, whose teaching and 

characteristics were presented or manipulated through 

syllabi (Anderson, 2010); description of the instructor 

(Freeman, 1994; Haemmerlie & Highfill, 1991; 

Kaschak, 1978; Kierstead, D’Agostino, & Dill, 1988); 

teaching scenarios (Dukes & Victoria, 1989); and 

lectures given by actors (Fandt & Stevens, 1991) or 

animated characters (Arbuckle & Williams, 2003; 

Basow, Codos, & Martin, 2013). Whereas the majority 

of early experimental research reported no differences 

in students’ perception based on instructor gender 

(Feldman, 1992), conflicting findings have since 

emerged, partially due to differences in methods and 

idiosyncrasies of study samples. Among the studies 

that reported effect sizes of significant findings, the 

variance in student ratings explained by instructor 

gender or its interaction with student gender was 

usually too small to indicate practical significance 

(Anderson, 2010; Basow et al., 2013; Basow & Silberg, 

1987; Dukes & Victoria, 1989; Haemmerlie & Highfill, 

1991). 

 

Observational studies based on actual student ratings 

data in classroom settings generally report practically 

negligible instructor-gender effects on student 

perceptions of teaching effectiveness (Feldman, 1993). 

In their analysis of more than 12,000 student 

individual ratings from three communication 

departments, Smith and colleagues reported a 

statistically significant gender effect with trivial effect 

sizes and suggested administrators should assume 

equal teaching abilities between male and female 

instructors (Smith, Yoo, Farr, Salmon, & Miller, 2007). 

Sidanius and Crane (1989) found that female 

instructors received lower ratings on global teaching 

effectiveness and competency, but they also cautioned 

that the differences were too small to affect job 

evaluations. Caines and Shurden (2001) compared 

student ratings of nearly 700 business courses and 

found that students gave female instructors slightly 

higher ratings on teaching effectiveness and the use of 

certain teaching methods. A lack of systemic instructor-

gender differences in student ratings was reported in 

other large-scale studies on engineering (Johnson, 

Narayanan, & Sawaya, 2013) and business instructors 

(Miles & House, 2015). 

 

Several studies examined the effects of instructor 

gender and academic discipline on SRI. In a study of 

136 instructors at a liberal arts college, Basow (1995) 

reported the statistically significant main and 

interaction effects of divisional affiliation (i.e., 

academic discipline), instructor gender, and student 

gender: Ratings were lower for female teachers, male 

students, and natural-science teachers, with the 

relationships further qualified by the interactions of the 

three factors. The main effect of discipline was the 

strongest, although the effect sizes and mean 

differences were generally small. In a replication study 

with a sample of 43 instructors, Basow and 

Montgomery (2005) reported similar patterns of 

effects. However, the previously significant Teacher-

Gender × Student-Gender interaction effect was no 

longer present. 

 

Centra and Gaubatz (2000) conducted the most 

comprehensive examination of Instructor-gender × 
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Discipline interactions on SRI. They examined 

instructor-gender differences in courses taught across 

eight discipline groups: health sciences, business, 

education, social sciences, fine arts, natural sciences, 

technology, and humanities. Student ratings for male 

and female instructors did not differ significantly within 

any of the discipline categories. In our study, we 

investigated whether gender differences would exist in 

STEM and non-STEM fields, given the disproportionate 

representation of female instructors in the latter (Hill, 

Corbett, & St Rose, 2010) and the relatively more 

challenging nature of some STEM courses (Hativa, 

2014). 

 

The Relationship Between SRI and Academic Discipline 

On average, students rate courses in the humanities 

and arts more highly than those in the social sciences, 

which in turn are rated more highly than math and 

science courses (Braskamp & Ory, 1994; Cashin, 

1990; Centra, 1993; 2009; Feldman, 1978; Hoyt & 

Lee, 2002; Kember & Leung, 2011; Marsh & Dunkin, 

1997; Sixbury & Cashin, 1995). Authors have offered 

several explanations for these differences. Courses in 

some fields may receive lower ratings because they are 

not as well taught (Cashin, 1990). Students enrolled in 

mathematics and science courses, for example, report 

less frequent instructor use of several teaching 

methods strongly related to global ratings of teaching 

excellence: stimulating student interest, fostering 

collaboration, and encouraging student involvement 

(Benton, Gross, & Brown, 2012). Instructors in soft 

disciplines, on the other hand, tend to exhibit a wider 

range of teaching behaviors and foster active learning 

more than those in hard disciplines (Franklin & Theall, 

1992; Hativa, 2014). 

 

Students also tend to perceive science and 

mathematics courses as more difficult, and they 

express less motivation to take them (Hoyt & Lee, 

2002). Consequently, we employed two student 

characteristics—work habits and motivation to take the 

course—as covariates in the current study. In addition, 

courses in fields requiring more quantitative reasoning 

may receive lower ratings because contemporary 

students are less competent in such skills. If that is the 

case, then some control is necessary, as is done with 

IDEA’s discipline comparative scores (Cashin, 1990).  

 

Another explanation concerns the differential structure 

of content across academic disciplines (Hativa, 2014). 

Hard disciplines (e.g., engineering, chemistry) are 

characterized by a structured knowledge sequence 

organized around a theory accepted by all members of 

the field (see Biglan, 1973). To succeed in such 

courses, students must have a solid knowledge base in 

the content area. Students who perceive their 

background preparation as inadequate are actually 

more likely to assign low ratings (Benton, Li, Brown, 

Guo, & Sullivan, 2015). Finally, some faculty may be 

attracted to certain disciplines because they offer 

greater opportunity for research than teaching (Hativa, 

2014), and thus those instructors do not prioritize 

teaching skills. 

 

Relationships Between Overall Measures and Teaching 

Methods 

As close observers in multiple course sessions, 

students can report their perceptions of the frequency 

of specific teaching behaviors, termed teaching 

methods in IDEA SRI. Students’ ratings of teaching 

methods are significantly related to students’ overall 

ratings of the teacher and the course as well as to 

average student progress on relevant course objectives 

(Benton et al., 2015). In particular, seven of IDEA’s 

teaching methods are highly correlated with ratings of 

teacher and course excellence and represent four 

major areas of effective teaching (see Table 1; Benton 

et al., 2015). Therefore, these seven methods are 

included in IDEA’s Teaching Essentials (TE; http://

www.ideaedu.org/Services/Teaching-Essentials). In 

this study, we thus investigated whether students’ 

ratings of how frequently they observed the seven TE 

methods vary by instructor gender and discipline group. 

 

Purpose of the Study 

The purpose of this study was to investigate whether 

student ratings of male and female instructors differed 

in IDEA SRI and, if so, whether the differences varied 

between STEM and non-STEM fields. Specifically, we 

asked the following research questions. 

 

Research Question 1. After controlling for students’ 

course motivation and work habits, do student ratings 

on overall measures of teaching effectiveness (i.e., 

progress on relevant learning objectives and the overall 

excellence of the teacher and course) differ by 

instructor gender and discipline group (STEM vs. non-

STEM)? 

 

Research Question 2. Do student ratings of teaching 

methods vary by instructor gender and discipline group 

(STEM vs. non-STEM)?  

 

Method 
 

Data Source 

Data were collected through the IDEA Legacy SRI online 

platform (http://www.ideaedu.org/Resources-Events/

Support-For-Current-Clients/IDEA-Legacy-Online-and-

Paper-Platform) from 2002 to 2015, including 

instructor responses on the Faculty Information Form 

http://www.ideaedu.org/Services/Teaching-Essentials
http://www.ideaedu.org/Services/Teaching-Essentials
http://www.ideaedu.org/Resources-Events/Support-For-Current-Clients/IDEA-Legacy-Online-and-Paper-Platform
http://www.ideaedu.org/Resources-Events/Support-For-Current-Clients/IDEA-Legacy-Online-and-Paper-Platform
http://www.ideaedu.org/Resources-Events/Support-For-Current-Clients/IDEA-Legacy-Online-and-Paper-Platform
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1 FIFs are administered as Web-based or paper-and-pencil questionnaires. Data collected through the paper version contain only the 

instructor’s last name (up to 11 letters) and initials, making it impossible to infer instructor gender from first names.  

Table 1 

Teaching Essential Teaching Methods Related to Overall Summary Measures   

Teaching method category 

Overall summary measure 

Excellence of instructor Excellence of course 

Organization    Made it clear how each topic fit into 

the course 

Clarity  Explained course material clearly     Explained course material clearly 

Enthusiasm/expression  Introduced stimulating ideas 

about the subject  

 Introduced stimulating ideas about 

the subject 

 Inspired students to set and achieve 

goals which really challenged them 

 Demonstrated the importance and 

significance of the subject matter 

Rapport/interactions  Displayed a personal interest in 

students and their learning 

 Found ways to help students 

answer their own questions 

  

(FIF) and course-level mean scores of student 

responses to items on the Diagnostic Form. Because 

the majority of instructors had multiple course records, 

we defined the unit of analysis as the average student 

ratings an instructor received across courses in the 

same discipline group. To reduce bias introduced by 

courses with low response rates, we restricted the 

analytic sample to courses with a response rate of at 

least 50%. We also excluded instructors who had 

taught courses in both discipline groups to ensure the 

independence of observations. As a result, ratings of 

25,243 instructors were included in the analytic 

sample. 

 

Measures 

The dependent variables measuring teaching 

effectiveness are operationalized by three overall 

summary measures on IDEA SRI. Progress on Relevant 

Objectives (PRO) is a weighted mean of average 

student ratings on instructor-identified relevant 

learning objectives. Using the FIF, instructors indicate 

the relevance of each of the 12 learning objectives as 

“minor or no importance,” “important,” or “essential.” 

PRO is calculated by double weighting course-level 

average student progress on essential objectives and 

single weighting progress on important objectives. The 

other two summary measures are “Overall, I rate this 

instructor an excellent teacher” (excellence of teacher) 

and “Overall, I rate this course as excellent” (excellence 

of course). The scale ranges from 1 (definitely false) to 

5 (definitely true). Using the same scale, mean scores 

on two student characteristics served as covariates: “I 

really wanted to take this course regardless of who 

taught it” (motivation) and “As a rule, I put forth more 

effort than other students on academic work” (work 

habits). Student ratings on the frequency of seven 

teaching methods were collected on a 5-point scale (1 

= hardly ever and 5 = almost always). 

 

Because the FIF does not include demographic 

questions, we inferred instructor gender, an 

independent variable, from instructors’ first names, 

which were collected through the FIFs administered 

online.1 We predicted instructor gender using an R 

package “gender” (Mullen, 2015), which analyzes 

historical data to calculate the gender proportion of 

individuals with a given name and a birth year within a 

given range (Blevins & Mullen, 2015). To mitigate 

ambiguities introduced by gender-neutral names, we 

retained only courses where the predicted proportion of 

one gender was at least 90%. We then assigned the 

predominant gender as the prediction. 

 

The other independent variable was discipline group. 

On the FIF, instructors indicate the course’s academic 

discipline, using a four-digit record similar to the 

Classification of Instructional Programs (CIP) created by 

the National Center for Education Statistics. For the 



 

4 

purpose of this study, we grouped courses into STEM 

and non-STEM.2 

 

Sample Description 

The analytic sample included 25,243 instructors from 

256 U.S. institutions. Among the 21,310 instructors 

who taught in non-STEM fields, females outnumbered 

males (58% vs. 42%). Among instructors in STEM fields 

(n = 3,933), the proportion of males was nearly twice 

that of females (63% vs. 37%). Table 2 displays the 

distribution of instructors by gender and discipline 

group.  

 

Data Analysis 

We first conducted a 2 × 2 (Gender [male, female] × 

Discipline Group [STEM, non-STEM]) between-subjects 

multivariate analysis of covariance (MANCOVA) to 

examine differences in the three summary measures, 

controlling for the influence of students’ course 

motivation and work habits. This was followed by a 2 × 

2 (Gender × Discipline Group) multivariate analyses of 

variance (MANOVA) on the reported frequencies of the 

seven TE teaching methods. Table 3 displays the 

descriptive statistics for the dependent variables and 

covariates. 

 

Pearson r zero-order correlation coefficients among 

dependent variables and covariates are shown in Table 

4. The strong correlations among the dependent 

variables justified the decision to conduct multivariate 

analyses.3 Both covariates were significantly related to 

each of the three summary measures, which supports 

their inclusion in the analyses. 

 

Given the large sample size in this study, we set the 

level of significance to .01. For all analyses, we 

computed partial eta squared (η2p) as a measure of 

effect size because it denotes proportion of variance 

explained in dependent variables. Univariate analyses 

were conducted following any significant multivariate 

effect, and the Bonferroni test was applied for post-hoc 

comparisons.  

2 STEM courses included science (agriculture, physical sciences, and biological sciences); technology (computer and information sciences); 

engineering (engineering, engineering technologies, and engineering-related fields); and mathematics (mathematics and statistics). Non-

STEM courses included all other disciplines.  

 
3 An assumption of analysis of covariance is that the regression coefficients for the different groups are homogenous. To test this 

assumption, we compared the slopes for each of the three overall measures regressed on each of the two covariates between male and 

female instructors and between STEM and non-STEM instructors. There was no evidence that the slopes varied meaningfully by instructor 

gender or discipline group.  

Table 2 

Number and Percentage of Female and Male Instructors in STEM and Non-STEM Fields (N = 25,243) 

Discipline category 

Female Male 

n % n % 

STEM 1,450 37 2,483 63 

Non-STEM 12,282 58 9,028 42 
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Table 3 

Means and Standard Deviations of Student Ratings on Summary Measures, Teaching Methods, and Covariates by 

Instructor Gender in Non-STEM and STEM Groups 

 Non-STEM   STEM   Total 

Source M SD   M SD   M SD 

Summary measures 

PRO 

  Female 4.15 0.43   3.99 0.47   4.13 0.44 

  Male 4.14 0.43   3.95 0.47   4.10 0.44 

Excellence of teacher 

  Female 4.21 0.61   4.06 0.68   4.19 0.62 

  Male 4.25 0.58   4.03 0.67   4.20 0.61 

Excellence of course 

  Female 4.07 0.56   3.84 0.58   4.05 0.57 

  Male 4.09 0.55   3.83 0.58   4.04 0.57 

Teaching methods 

Displayed personal interest in students 

  Female 4.40 0.48   4.25 0.55   4.39 0.49 

  Male 4.38 0.47   4.19 0.54   4.34 0.50 

Helped students answer own questions 

  Female 4.23 0.51   4.09 0.57   4.21 0.52 

  Male 4.22 0.49   4.04 0.55   4.18 0.51 

Demonstrated importance of subject 

  Female 4.40 0.45   4.20 0.52   4.38 0.46 

  Male 4.40 0.43   4.19 0.51   4.36 0.46 

Made clear how topics fit 

  Female 4.33 0.48   4.11 0.56   4.30 0.49 

  Male 4.33 0.47   4.09 0.53   4.27 0.49 

Explained clearly and concisely 

  Female 4.19 0.59   4.03 0.66   4.17 0.60 

  Male 4.21 0.55   3.97 0.65   4.16 0.59 

Introduced stimulating ideas 

  Female 4.24 0.52   3.94 0.61   4.21 0.53 

  Male 4.27 0.50   3.96 0.58   4.20 0.53 

Inspired students to set high goals 

  Female 4.12 0.54   3.80 0.60   4.08 0.55 

  Male 4.05 0.54   3.76 0.58   3.99 0.56 

Covariates 

Course motivation 

  Female 3.60 0.48   3.38 0.46   3.58 0.49 

  Male 3.52 0.47   3.43 0.45   3.50 0.47 

Work habits 

  Female 3.96 0.26   3.90 0.26   3.96 0.26 

  Male 3.94 0.26   3.89 0.26   3.93 0.26 
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Table 4 

Correlation Coefficients for Relations Among Dependent Variables and Covariates 

Measure 1 2 3 4 5 

1. Progress on relevant objectives -     

2. Excellence of teacher .87 -    

3. Excellence of course .88 .89 -   

4. Course motivation (covariate) .43 .34 .54 -  

5. Work habits (covariate) .38 .23 .31 .31 - 

Note. All coefficients are significant at p < .001. N = 25,243. 

Results 
 

Main and Interaction Effects of Instructor Gender and 

Discipline Group on Student Ratings of Summary 

Measures of Teaching 

In Research Question 1, we explored whether overall 

measures of teaching effectiveness differed by 

instructor gender and discipline group. Table 5 

presents the results of the MANCOVA and subsequent 

univariate analyses. The main effects of both 

covariates were statistically significant and exhibited 

considerable effect sizes—η2p = .35 for course 

motivation and η2p = .11 for work habits—confirming 

their roles as important covariates. By multiplying those 

values by 100, we can interpret that course motivation 

and work habits explained about 35% and 11% of the 

variance, respectively, in the dependent variables. 

Table 6 provides adjusted mean scores and standard 

errors of the overall summary measures.  

 

The multivariate interaction effect between instructor 

gender and discipline group was statistically significant, 

F(3, 25235) = 15.23, p < .001, but negligible (η2p 

= .002). The univariate analyses demonstrated that the 

interaction effect resided weakly in PRO (η2p = .001), 

excellence of the teacher (η2p = .002), and excellence 

of the course (η2p = .002). Thus the interaction 

explained no more than 0.2% of the variance in each 

dependent variable, which is trivial. As shown in Table 

6, the effects of gender changed slightly at either level 

of discipline group. On excellence of the teacher, for 

example, in non-STEM courses students of male 

instructors assigned slightly higher ratings than those 

of female instructors, whereas the reverse was true in 

the STEM group: Women were rated slightly more 

highly than men. Still, the mean differences were small. 

 

Although the multivariate main effect of instructor 

gender was statistically significant, F(3, 25235) = 

18.88, p < .001, the effect size was too small to 

indicate practical significance (η2p = .002). Moreover, 

none of the univariate tests on the individual 

dependent measures reached the .01 level of 

significance (p = .09 for PRO, p = .10 for excellence of 

teacher, and p = .02 for excellence of course). An 

examination of the marginal means for gender (see 

Table 3) reveals negligible differences between male 

and female instructors, ranging from 0.01 to 0.03 on a 

5-point scale, suggesting students perceived neither 

gender to be superior in teaching to the other. 

 

The MANCOVA revealed a significant main effect of 

discipline group on overall summary measures, F(3, 

25235) = 125.80, p < .001, accounting for almost 2% 

of the variance in the dependent variables (η2p = .015). 

Univariate analyses indicated students tended to 

assign higher ratings to non-STEM instructors on all 

three summary measures than to STEM instructors. 

The marginal mean differences between non-STEM and 

STEM instructors ranged from 0.17 to 0.25, with the 

strongest effect found on excellence of the course 

(Mnon-STEM = 4.08 and MSTEM = 3.83).  



 

 

7
 

T
a

b
le

 5
 

M
u

lt
iv

a
ri

a
te

 a
n

d
 U

n
iv

a
ri

a
te

 A
n

a
ly

s
e

s
 o

f 
C

o
va

ri
a

n
c
e

 f
o

r 
P

ro
g

re
s
s
 o

n
 R

e
le

va
n

t 
O

b
je

c
ti

ve
s
 (

P
R

O
),

 E
xc

e
ll
e

n
c
e

 o
f 

T
e

a
c
h

e
r,

 E
xc

e
ll
e

n
c
e

 o
f 

C
o

u
rs

e
 

N
o

te
. 

M
u

lt
iv

a
ri

a
te

 F
 r

a
ti

o
s
 w

e
re

 g
e

n
e

ra
te

d
 f

ro
m

 P
il
la

i’
s
 s

ta
ti

s
ti

c
. 

 a
M

u
lt

iv
a

ri
a

te
 d

f 
=

 3
, 
2

5
2

3
5

. 
b
U

n
iv

a
ri

a
te

 d
f 

=
 1

, 
2

5
2

3
7

. 
 

 
 

U
n

iv
a

ri
a

te
 

 
M

u
lt

iv
a

ri
a

te
 

P
R

O
 

E
xc

e
ll
e

n
c
e

 o
f 

te
a

c
h

e
r 

E
xc

e
ll
e

n
c
e

 o
f 

c
o

u
rs

e
 

S
o

u
rc

e
 

F
a
 

p
 

η
2

p
 

F
b
 

p
 

η
2

p
 

F
b
 

p
 

η
2

p
 

F
b
 

p
 

η
2

p
 

C
o

u
rs

e
 m

o
ti

v
a

ti
o

n
 (

c
o

v
a

ri
a

te
) 

4
4

7
5

.7
1

 
<

 .
0

0
1

 
.3

4
7

 
3

6
2

1
.9

7
 

<
.0

0
1

 
.1

2
6

 
2

2
1

1
.5

9
 

<
.0

0
1

 
.0

8
1

 
7

9
6

6
.3

4
 

<
.0

0
1

 
.2

4
0

 

W
o

rk
 h

a
b

it
s
 (

c
o

v
a

ri
a

te
) 

1
0

6
0

.4
9

 
<

 .
0

0
1

 
.1

1
2

 
2

1
6

8
.2

5
 

<
.0

0
1

 
.0

7
9

 
5

2
6

.3
2

 
<

.0
0

1
 

.0
2

0
 

7
6

0
.2

6
 

<
.0

0
1

 
.0

2
9

 

G
e

n
d

e
r 

1
8

.8
8

 
<

 .
0

0
1

 
.0

0
2

 
2

.9
6

 
.0

8
5

 
<

.0
0

1
 

2
.6

6
 

.1
0

3
 

<
.0

0
1

 
5

.6
8

 
.0

1
7

 
<

.0
0

1
 

D
is

c
ip

li
n

e
 g

ro
u

p
 

1
2

5
.8

0
 

<
 .
0

0
1

 
.0

1
5

 
1

9
3

.8
2

 
<

.0
0

1
 

.0
0

8
 

1
0

5
.2

0
 

<
.0

0
1

 
.0

0
4

 
2

6
2

.8
7

 
<

.0
0

1
 

.0
1

0
 

G
e

n
d

e
r 

×
 D

is
c
ip

li
n

e
 g

ro
u

p
 

1
5

.2
3

 
<

 .
0

0
1

 
.0

0
2

 
3

2
.0

2
 

<
.0

0
1

 
.0

0
1

 
3

8
.2

9
 

<
.0

0
1

 
.0

0
2

 
4

5
.5

4
 

<
.0

0
1

 
.0

0
2

 



 

8 

Table 6 

Adjusted Mean Scores and Standard Errors of Student Ratings Based on Course Motivation and Work Habits 

Grouped by Instructor Gender and Discipline Group  

Note. N = 25,243.  

 Non-STEM  STEM 

Group M SE  M SE 

Progress on Relevant Objectives (PRO) 

  Female 4.12 0.00  4.06 0.01 

  Male 4.15 0.00  4.01 0.01 

Excellence of teacher 

  Female 4.18 0.01  4.14 0.02 

  Male 4.26 0.01  4.09 0.01 

Excellence of course 

  Female 4.03 0.00  3.95 0.01 

  Male 4.11 0.00  3.91 0.01 

Main and Interaction Effects of Instructor Gender and 

Discipline Group on Student Ratings of the Seven 

Teaching Methods 

Research Question 2 examined whether the 

frequencies with which instructors use the seven TE 

teaching methods, according to student reports, 

differed by instructor gender and discipline group. 

Table 7 displays the results of the MANOVA and 

subsequent univariate analyses.  

 

The multivariate interaction effect was statistically 

significant, F(7, 25233) = 19.59, p < .001, but 

negligible (η2p = .005); weak univariate interaction 

effects were found in two of the seven teaching 

methods: helping students answer their own questions, 

F(1, 25239) = 7.74, p < .01, η2p < .001; and explaining 

material clearly and concisely, F(1, 25239) = 7.74, p 

< .01, η2p = .001. Similar patterns of interaction effects 

on the two teaching methods were identified: Although 

both genders employed either method with nearly 

identical frequency in non-STEM fields (i.e., Mmale = 

4.22 and Mfemale = 4.23 for helping students answer 

questions, and Mmale = 4.21 and Mfemale = 4.19 for 

clarity and conciseness), women in STEM used the two 

methods slightly more often than did their male 

colleagues (i.e., for helping students answer their own 

questions, Mmale = 4.04 and Mfemale = 4.09; and for 

clarity and conciseness, Mmale = 3.97 and Mfemale = 

4.03). However, as indicated by the minimal effect 

sizes, these differences are practically marginal. 

 

The multivariate main effect for gender was statistically 

significant, F(7, 25233) = 56.77, p < .001, η2p = .016. 

Students gave female instructors slightly higher ratings 

than they gave male instructors on three teaching 

methods: displaying personal interest in students, F(1, 

25239) = 20.27, p < .001, η2p < .001; helping 

students answer their own questions, F(1, 25239) = 

9.33, p < .01, η2p < .001; and inspiring students to set 

and achieve challenging goals, F(1, 25239) = 30.14, p 

< .001, η2p = .001. However, in all cases the 

differences were trivial—the largest being on “inspiring 

students,” where women were rated only slightly more 

highly than men (Mfemale = 4.08 and Mmale = 3.99). The 

relative comparability between male and female 

instructors on student ratings of teaching methods 

helps to explain why no meaningful gender differences 

were found in overall summary measures. 

 

The multivariate test on the main effect of discipline 

group was significant, F(7, 25233) = 327.52, p < .001, 

explaining approximately 8% of the variance (η2p 

= .083); students rated non-STEM instructors more 

highly on all seven TE teaching methods, with mean 

differences ranging from 0.17 to 0.32. The strongest 

effects were found on the methods of “introducing 

stimulating ideas about the topic” (η2p = .039) and 

“inspiring students to set and achieve challenging 

goals” (η2p = .037).  
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Discussion 
The results of the current study can be summarized as 

follows. First, instructor gender has no practically 

meaningful effects on student ratings of either overall 

summary measures or instructor use of teaching 

methods, in both STEM or non-STEM fields. Students 

rated their overall progress, the quality of the teacher 

and course, and the frequency of teaching methods 

very similarly regardless of whether they were taught by 

a man or a woman. Second, non-STEM instructors tend 

to receive higher student ratings than their STEM peers 

on overall summary measures and use of effective 

teaching methods. Third, course motivation and work 

habits are important covariates that should be taken 

into account when measuring learning outcomes. 

 

The lack of meaningful differences in the ratings of 

female and male instructors on overall summary 

measures supports the results of previous large-scale 

research (Centra, 2009; Centra & Gaubatz, 2000; 

Feldman, 1993; Smith et al., 2007). Also, women and 

men do not differ practically when using the essential 

teaching methods that facilitate student learning. The 

exceptionally weak interaction effects found between 

instructor gender and discipline group suggest that in 

the natural settings, (a) neither gender is superior in 

teaching, in either STEM or non-STEM fields; and (b) 

neither gender exhibits a stronger preference for 

particular teaching methods, whether teaching STEM 

or non-STEM courses.  

 

The analyses of student ratings collected through IDEA 

SRI indicate that a properly designed evaluation 

instrument can mitigate biases that threaten the 

validity of the measurement. Previous research 

suggests that student expectations of gender roles may 

account for gender bias in SRI (Andersen & Miller, 

1997; Bachen, McLoughlin, & Garcia, 1999). Items 

worded in a neutral manner that do not embrace 

gender stereotypes may effectively reduce potential 

bias associated with student expectations. 

 

Results of the study also suggest that gender bias in 

student ratings as found in previous research (e.g., 

Boring, 2017; Boring, Ottoboni, & Stark, 2016; 

MacNell, Driscoll, & Hunt, 2014; for a critique, see 

Benton & Li, 2014; and Ryalls, Benton, Barr, & Li, 

2015) may be more an artifact of research design than 

students’ favoritism of one gender over the other. 

When gender differences have been found in SRI, they 

have usually occurred in laboratory studies, where 

students rated descriptions of fictitious teachers who 

varied in gender (Feldman, 1992). In contrast, in 

studies conducted on ratings of actual teachers in the 

classroom, researchers have found, as we did, no 

meaningful differences due to gender or only a very 

weak relationship that favors female instructors 

(Bennett, 1982; Centra, 2009; Feldman, 1993; Smith 

et al., 2007). As Feldman (1992) concludes, “Any 

predispositions of students in the social laboratory to 

view male and female college teachers in certain ways 

(or the lack of such predispositions) may be modified 

by students’ actual experiences with their teachers in 

the classroom or lecture hall” (p. 152). Feldman’s 

assertion is consistent with Gordon Allport’s (1954) 

contact theory, which posits that actual personal 

interaction can override stereotypes and reduce 

biases, a view supported more recently by others 

(Amichai-Hamburger & McKenna, 2006; Pettigrew & 

Tropp, 2006). 

 

The absence of meaningful gender differences in this 

study does not necessarily mean that gender bias does 

not exist in the practice of faculty evaluation. Faculty 

evaluation is a holistic procedure that involves multiple 

sources of evidence obtained through various 

channels. Therefore, faculty evaluation and 

consequent personnel decisions are prone to biases 

inherent in individual and collective perceptions and 

expectations of certain demographic or cultural groups 

at various stages of the process. Without fair means of 

collecting and using evaluation evidences, gender bias 

may well systematically harm one gender through 

individual student ratings, peer evaluation from other 

faculty members, the decisions of administrators, and 

inputs from other parties. However, this study 

discovers no favoritism toward either gender in 

aggregated student ratings that is strong enough to 

systematically influence teacher evaluations, as long 

as student ratings do not serve as the only measure of 

teaching effectiveness and administrators do not make 

too much of too little. 

 

The strongest effects observed in the current study 

were found between STEM and non-STEM fields. 

Students gave non-STEM instructors higher ratings on 

all summary measures, especially on excellence of the 

course, and on all teaching methods. This indirectly 

supports the notion that what teachers do in the 

classroom is connected to overall evaluations. Previous 

research found that all seven TE methods are highly 

correlated with overall ratings of the teacher and the 

course (Benton et al., 2015). The two teaching 

methods where the greatest differences were found 

between the discipline groups, “introducing stimulating 

ideas about the topic” and “inspiring students to set 

and achieve challenging goals,” are positively 

correlated with student progress ratings on eight and 

ten of 12 learning objectives, respectively (Benton et 

al., 2015). Ratings on the behaviors teachers exhibited 

in the classroom corresponded with students’ overall 

impressions of their own progress on the learning 

objectives, how well they believed they were taught, 

and their overall impressions of the course. If higher 
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ratings were not accompanied by greater use of 

effective teaching methods, there would be cause for 

concern. 

 

Because we controlled for student motivation and work 

habits, it is less likely that student characteristics alone 

can explain the differences between STEM and non-

STEM results. However, there remain several other 

explanations—beyond teaching methods—of why 

students assign higher ratings in non-STEM courses. 

Students may perceive STEM courses as more difficult, 

and they may lack the necessary foundation in 

quantitative skills. Moreover, the hierarchical structure 

of STEM content makes prerequisite knowledge 

essential for success. Students who are deficient in 

such knowledge therefore tend to assign lower ratings 

(Benton et al., 2015). Finally, relative to non-STEM 

faculty, those in STEM may place a higher priority on 

research than teaching, thereby devoting more time 

and effort to the former than to the latter. Although the 

corresponding differences are trivial, they may suggest 

a connection between the behaviors teachers exhibit in 

the classroom and students’ overall ratings. 

 

Another important finding from the current study is that 

the strong and positive effects of course motivation 

and work habits exhibited as covariates on SRI validate 

the need to control for circumstances that may affect 

student ratings but are beyond the instructor’s control. 

Certain disciplines are inherently more challenging and 

require more devotion from students and instructors, 

which should also be taken into consideration when 

SRI are reviewed. 

 

Limitations 

This study is not without limitations. First, the research 

data set was not based on a randomly selected 

sample, and thus findings may not be applicable to all 

disciplines and institutions. Nonetheless, the sample 

was large and included courses from all major 

Carnegie classifications and from numerous disciplines 

and institutions. Second, whereas inferring gender 

based on first names has become an increasingly 

common practice when direct measures of gender are 

absent, its drawbacks should be taken into account. 

Instructors with gender-neutral or uncommon names, 

as well as those from cultures where first names are 

less gender-typed, may be underrepresented in the 

sample due to uncertainty in estimation. Third, 

although student gender has been suggested by 

previous research as a covariate for SRI, this study did 

not control for it because the student forms were 

anonymous. Fourth, correlational methods employed in 

this study did not establish a cause-effect relationship 

between student ratings of teaching methods and 

overall summary measures. 

 

Implications 

The effects of instructor gender and its interaction with 

academic-discipline group do not exert much influence 

on overall IDEA SRI measures. The most telling 

difference in ratings is observed not between men and 

women but between STEM and non-STEM instructors. 

When properly used as one of multiple sources of 

evidence, mean class scores on IDEA SRI are a 

meaningful measure of student perceptions of 

teaching effectiveness and suggest more gender 

equality than differences in teaching quality and 

behaviors. Nonetheless, IDEA users may want to 

examine this issue on their own campuses. At local 

levels, some differences could be meaningful, 

particularly if ratings are used exclusively in making 

summative decisions about teaching effectiveness.  
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