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Given student evaluations are an integral part of academic employment and

progression in higher education, it is crucial to explore various biases amongst

students that may influence their ratings. Several studies report a clear gender

bias in student evaluation where male instructors receive significantly higher

ratings as compared to female instructors. However, there is very limited research

about gender biases in underrepresented samples such as South Asia and the

Middle East. We examined whether perception of male and female instructors

di�ered in terms of how they facilitate learning and level of engagement, using

an experimental design. Six hundred and seventy-one university students were

asked to watch a video of an online lecture on psychology, delivered by either a

male or female lecturer, after which they were asked to evaluate their experience

and instructor personality characteristics. To ensure consistency across content,

tone, delivery, environment, and overall appearance, photorealistic 3D avatars

were used to deliver the lectures. Only gender as a factor was manipulated. Given

the racial representation in the region, a total of four videos were developed

representing males (n = 317) and females (n = 354) of White and South Asian

race. Overall, male instructors scored significantly higher in variables representing

personality characteristics such as enthusiasm and expressiveness compared to

female instructors. Participants did not however view male and female instructors

to be di�erent in terms of presentation and subject knowledge. Findings related

to facilitating learning suggest that male instructors were perceived to have made

instructions more interesting, kept participants’ attention for longer, and were

more interesting compared to female instructors. In terms of engagement, male

instructors were perceived to be more expressive, enthusiastic, and entertaining,

compared to female instructors. Given the experimental design, these findings can

clearly be attributed to gender bias, which is also in line with previous research.

With an underrepresented sample, an online platform delivery, and inclusion of

multiple races, these findings significantly add value to the current literature

regarding gender stereotypes in higher education. The results are even more

concerning as they provide strong evidence of gender bias which may contribute

to subconscious discrimination against women academics in the region.

KEYWORDS

underrepresented samples, teaching perception, gender bias, discrimination, online

teaching
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1. Introduction

1.1. Gender bias in higher education

Gender bias in higher education has been widely reported

and studied, with a particular emphasis on the experience of

women in academia, but still remains a persistent issue. Despite

various interventions aimed at mitigating gender inequality in

higher education, such as the Athena Swan charter in the United

Kingdom (Ovseiko et al., 2017), their overall impact has been less

than satisfactory, particularly in the STEM disciplines (O’Connor,

2020). While certain initiatives, such as setting academic gender

quotas, have had some degree of success in terms of hiring (Park,

2020), it is largely evident that women in academia continue to

face significant barriers (Mama, 2003; Klein, 2016). In addition to

the discrimination faced by women in the hiring process, selection

for promotion, or assignment of leadership roles, several studies

have also shown a bias in the evaluation of their teaching and

professional contributions by Feldman (1993), Hamermesh and

Parker (2005), Fan et al. (2019), and Renström et al. (2021). The

issue of gender bias against women instructors is particularly

relevant in higher education, where student evaluations of teachers

(SET) are considered a significant factor in career advancement

and promotion decisions. Usage of SETs as a metric for evaluating

faculty performance has been repeatedly shown to be problematic

in the literature (Wachtel, 1998; Zabaleta, 2007; Spooren et al.,

2013; Boring et al., 2016) mainly addressing how the results of

these evaluations are significantly biased against female instructors

and somehow even influence how students rate objective aspects of

teaching, such as the time taken to grade assignments (Kreitzer and

Sweet-Cushman, 2021). While some researchers have attempted to

provide alternatives (Hornstein, 2017), SETs still continue to be

used by academic institutions to assess faculty performance and

student satisfaction with modules. Please note that throughout the

paper and in referenced literature, the term “gender” is used as a

binary label. We acknowledge the complexity of the term as well as

the possibility that binarization may not be accurate. However, for

the purposes of this study we have used the term in the same way as

used in the literature, without any other meaning attached.

Numerous studies have shown evidence of gender bias

in student evaluations of instructors, with male instructors

consistently receiving higher ratings compared to female

instructors (Basow, 1995; Centra and Gaubatz, 2000), despite

evidence of equal learning outcomes (Boring, 2017). In higher

education, Male instructors are often assumed to possess greater

expertise in their subject matter, while female instructors are

expected to prove themselves, an effect clearly illustrated when

male instructors are often referred to as “professors” while female

instructors are called “teachers” (Miller and Chamberlin, 2000;

Renström et al., 2021). Furthermore, the interaction between

instructors and students has an impact on evaluations, with

significant differences noted between male and female instructors

(Sinclair and Kunda, 2000). Negative feedback from female

instructors was viewed as a sign of less competence, while the

impact of negative feedback from male instructors was not as

pronounced. Physical attributes completely unrelated to actual

academic and teaching competence have been shown to have a

significant impact on evaluations. Although some studies have

found no differences in evaluations based on gender (Tatro, 1995),

other studies reveal that factors such as perceived beauty can

impact both male and female lecturers (Hamermesh and Parker,

2005). Bennett (1982) showed that female lecturers were rated

higher if they exhibited stereotypical feminine behaviors, while

Babin et al. (2020) found that women faculty were rated more

favorably if they were perceived to be more attractive, but this

effect was diminished in an online setting.

In contrast, Tatro (1995) showed that female instructors

received higher ratings in SETs than male instructors. In fact, a

recent meta analysis which summarized findings from past 20 years

of data showed that women scientists in maths-intensive fields have

not largely experienced discrimination (Ceci and Williams, 2011).

Additionally, it was found based on a hypothetical hiring scenario

that female academics received preference in biology, engineering,

economics, and psychology fields, suggesting that perhaps there

is a shift in varied academic settings (Williams and Ceci, 2015).

However, it is important to note that these studies have been

administered in developed nations in the West.

1.2. Theoretical framework—shifting
standards model

Stereotyped gender biases often emerge from having different

reference points and evaluative standards for males and females

in society, both in professional and personal spaces (Biernat and

Manis, 1994). This varied lens of expectation could affect how

male and female lecturers are perceived in the classroom. For

example, women are expected to be more communal and men are

expected to be more agentic. In addition, incongruent descriptive

and prescriptive gender stereotypes may lead to further negative

ratings. For example, women are expected to be more nurturing

and communal, so female lecturers who appear to be agentic and

assertive could be again judged more harshly (Rudman and Glick,

2001). According to the shifting standards model, an individual’s

assessment of members from stereotyped groups are influenced by

shifting or flexible standards. That is, the same performance is often

evaluated differently depending on the gender of the individual,

with lower expectations for stereotypically disadvantaged groups,

such as women in male-dominated domains like academia (Fuegen

et al., 2004).

In the current study, we explore the issue of gender bias against

women instructors in higher education by observing students’

perceptions of learning and engagement using avatars. The study

uses 3D virtual characters, or avatars, to deliver a pre-recorded

online lecture presented via video in order to examine if these well-

documented biases are also carried over in an online setting, and

the implications of these findings for the design and use of avatars

in higher education.

We anticipate unconscious biases to affect participants’

judgements leading to gender bias against female instructors.

More specifically, we would predict that, despite identical

content delivery, avatars representing women instructors might be

evaluated more critically than those representing men. This bias

could manifest in various ways; for example, the same content

presented by a male and female avatar might be perceived as
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more interesting when delivered by the male, reflecting the harsher

standards applied to women due to societal stereotypes. Conversely,

if a female instructor avatar were to perform exceptionally well, her

competence might be downplayed or seen as an exception, rather

than the norm for women instructors.

The theories stated above supported the conceptualization of

the research on gender bias and facilitated the design of the avatars.

To our best knowledge while keeping theoretical framework and

previous literature in mind we created avatars who were not

overly feminine or masculine, reducing the potential impact of

stereotyped gender biases on the participants’ evaluations. While

we expect unconscious biases to still influence the participants,

we ensured not priming the participants with avatars appearing

agentic, being extremely feminine or masculine in clothing, or

having overly feminine or masculine body language.

1.3. Simulated vs. observed SET design

Within a typical educational setting, evaluation of instructors

usually hinges upon end-of-year reviews. These evaluations,

while useful to some extent, might not be sufficient to provide

comprehensive insights into the underlying biases against

instructors, largely due to their retrospective nature and

dependence on students’ subjective opinions. Alternatively,

the use of avatars offers a more effective method for bias analysis.

Avatars can be customized to reflect various demographic

characteristics, facilitating a controlled environment in which

biases can be isolated and measured in detail. This method allows

for real-time monitoring and assessment, rather than retrospective

evaluations, and provides a more objective metric for measuring

biases, circumventing the typical cognitive biases and memory

distortions associated with end-of-year evaluations. By presenting

the same content through different avatars, any disparities in

student responses can be attributed to perceptions of the avatar’s

characteristics rather than the instructional material itself, which

provides an understanding of the nuanced impact of instructor

identity on student perceptions and outcomes.

Additionally, using avatars to study these types of biases instead

of evaluating observational data allows us to sidestep the bias

associated with grading. Studies have shown that student evaluation

of lecturers might be influenced by the grades they receive, with

higher grades often translating into more positive evaluations

(Stroebe, 2020; Berezvai et al., 2021). This introduces a substantial

bias, as it conflates academic performance and favorability of

instructor, undermining the objective assessment of teaching

effectiveness. By using avatars, the personal relationship and

familiarity aspects between students and instructors are essentially

nullified. Each interaction is independent, and thus devoid of any

previous personal encounters or grade-induced biases. This allows

for a more accurate evaluation of the effect of the instructor’s

perceived identity. Hence, the use of avatars can result in an

effective form of bias detection that is less tainted by variables like

past grading history or relationship with the student.

Although there are a fair number of studies which have

examined post-course evaluation, they have not focused on gender

differences and have often been non-experimental in nature. These

studies either compared the evaluation of the course with the

student demographic variables (Marsh, 1980) or investigated the

affective aspect of student assessment of teaching, identifying

domains important to teaching effectiveness (see Dziuban and

Moskal, 2011). Very few studies have looked at post-course

evaluations to compare the ratings of male and female intruders.

Those that have done so have tended to be primarily interested

in how the stereotypes found in student responses relate to actual

knowledge and exam results (Boring, 2017). However, it should

be noted that the research was carried out in face-to-face classes.

Therefore, even when there was a random allocation of students to

different instructors, the degree of experimental control of variables

such as lecture content, physical characteristics, and clothing of

the lecturer, body language, and basic attention was insufficient.

Our aim was to exclude as many confounding variables as possible,

so it was conducted with online avatars who allowed extensive

experimental controls on these variables.

Another alternative to using avatars for observing biases is to

use videos of actual instructors (Gillies, 2008; Chisadza et al., 2019).

While videos can indeed provide a degree of control, specifically

in the content being delivered, they lack the customization that

avatars provide. A given video of an instructor is bound to the

specific characteristics and attributes of that particular individual

at that particular time. This is especially critical when comparing a

specific factor, such as gender, where there might be several other

differences in videos of male and female instructors, apart from just

their gender, such as age, clothing, body language and movement.

1.4. Studying biases in an online
environment

This difference in evaluation of instructors based on an online

setting as compared to the in-person setting is of interest, given how

teaching delivery has seen a paradigm shift since the COVID-19

pandemic (Bao, 2020; Rapanta et al., 2020). Studies have previously

used online simulated learning environments to study the existence

of gender bias, however there is a lack of consensus given the

multi-faceted nature of the issue as well as the complexity of

representation in the online environment. In their study, MacNell

et al. (2015) manipulated the gender of the instructor by changing

their online name in all communication with students including

on message boards and emails and found the male “identity” to

be rated significantly higher, regardless of the instructor’s actual

identity. On the other hand, students gave higher ratings to female

instructors when they were shown a video lecture (Chisadza et al.,

2019) even though the delivered content was exactly the same.

Further observing evaluation of online instructors, the usage of

pedagogical agents, virtual avatars aimed to “facilitate learning

in computer-mediated learning environments” (Baylor and Kim,

2005), has been investigated. Numerous factors, including ethnicity

(Baylor, 2005; Kim and Wei, 2011), gender, realism of the avatar,

and delivery style (Baylor and Kim, 2004), have been analyzed

with a typical tendency for students to favor instructors of the

same gender as themselves (review in Kim and Baylor, 2016).

Although the emphasis when designing and evaluating pedagogical

agents is typically on the development and understanding of
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student preferences rather than examining potential biases in

student evaluations. In addition, the type of content that the

pedagogical agent is meant to deliver is quite distinct to that of

an instructor. The role of pedagogical agents is typically seen as a

supplementary tool for student learning rather than a replacement

for the instructor.

The increasing use of technology in higher education presents

new challenges and opportunities for addressing gender bias

against women instructors. Virtual avatars, in particular, have

the potential to support more inclusive and engaging learning

environments as they allow for greater control over the teaching

environment and provide a standardized method for delivering

instruction, reducing the impact of extraneous factors such as

physical appearance, but they also raise questions about the

potential for gender biases to persist and even amplify in these

digital environments. The issue of gender bias in online learning

environments, particularly when instructors are represented by

avatars in an online lecture, has received relatively little attention.

There is a critical need to understand the impact of gender bias

on women instructors in online learning environments and to

explore the potential for online avatars to counteract these biases

and promote equal educational opportunities for all instructors.

1.5. Sample characteristics

The demographic composition of the UAE is a significant

factor to consider. Data from the International Migrant Stock,

provided by the UN Department of Economic and Social Affairs

(2019), reveals that 88% of the UAE’s population consists of

expatriates, with 59% originating from South Asian countries.

Therefore, this study aims to add to the generalizability of gender

bias research recruiting university students, the majority of whom

will be of South Asian cultural background, which is largely

suggestive of the country’s demographic landscape. In order to

have a more realistic demographic representation in the region

we have included instructors belonging to White and South Asian

backgrounds. Although we examine differences based on gender,

in this way race was also manipulated in the generated videos,

primarily in order to provide a balanced representation to the

participants according to the regional demographics.

Given the race manipulation, it is important to consider

imbalance in evaluations based on race as well. Reid (2010)

conducted a study analysing anonymous teaching evaluations

sourced from RateMyProfessors.com, to measure impact of race

(including Black, White, Asian, and Latino) and gender on

faculty evaluations. Findings indicated that faculty from racial

minority groups, specifically Black and Asians, received less

positive reviews than their White counterparts regarding overall

quality, helpfulness, and clarity. Interaction between student and

teacher characteristics as reported in various studies do not always

exhibit consistency. For instance, Chisadza et al. (2019) found that

black students evaluated black lecturers lower as compared to white

lecturers. To our knowledge, ours is the first study that also includes

South Asian instructors when studying gender bias. A greater

representation of lecturers and participants from countries which

are usually underrepresented in research is an important strength

of the study. With a huge expatriate population, we expect gender

bias against female lecturers in higher education in the UAE to be

similar to previous research.

Furthermore, rather than evaluating instructors on multiple

factors, the two main considerations made here are related

to facilitating learning and student engagement. Facilitating

learning is a critical aspect of teaching and involves creating

a positive and engaging learning environment that supports

student’s development and success, while engagement alludes

to how effectively the instructor is able to hold the students’

attention and interest during the lecture. It was hypothesized that

participants will show a gender bias in evaluations, such that they

will evaluate female virtual instructors more negatively than male

virtual instructors. The experimental design presented here offers

strong internal and ecological validity allowing for an efficient

way to study these biases. The subsequent sections describe the

design of the study, including a description of how the avatars

were generated, followed by a discussion of the results, implications

and directions of future work using this platform that has been

developed.

2. Methodology

2.1. Participants

Priori analysis using G*Power suggested that to achieve a

desired power of 0.80, effect size 0.3, and p < 0.05 for two tailed

independent t-tests, we required aminimumof 176 participants per

group. We followed this guideline to establish a minimum sample

size.

Our sample consisted of 691 participants being recruited

through convenience sampling, which was considered suitable

due to easy accessibility and cost-effectiveness. We did not have

incomplete responses as we had included forced responses. Twenty

participants were excluded from the final sample as they were High

School students (under 17), gave impossible responses, did not

qualify due to duplicate cases, did not answer at least two of out

four attention questions, or simply did not consent to the study.

The overall sample comprised of 671 participants (Mage = 20.12,

SDage = 2.38, age range = 17–43). Of these, 74.5% were female (n

= 500), 23.70% were male (n = 159), and 1.8% (n = 12) preferred

not to reveal their gender. The majority of participants reside in

the United Arab Emirates (83.7%, n = 561) and are South Asians

(63.5%, n = 426).

The participants had diverse levels of education, consisting

of individuals with a Doctoral-Level Qualification (0.1%),

Postgraduate qualification (2.8%), Undergraduate qualification

(50.7%), and current Undergraduate students with a High School

Diploma (46.30%). As per the inclusion criteria, all participants

had been in a classroom setting within the last 5 years, and 85.20%

were currently enrolled as students. 32.30% of participants were

psychology majors (n = 217), 8.90% studied computer science

(n = 60), 7.20% studied business administration (n = 48), 6.30%

studied engineering (n= 42), 5.40% studied medicine (n = 36),

and the rest (39.9%, n = 268) were majoring in courses such as

architecture, finance, law, accounting, marketing, management,

and advertising.
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FIGURE 1

Screenshot of the South Asian female instructor delivering the lecture with a Zoom interface overlaid.

2.2. Procedure and design

To observe differences in student evaluation, the researchers

created two videos where a virtual character (an animated

avatar) delivered a 5 min fragment of a social psychology

lecture. Introduction to social psychology was chosen for

two reasons. Firstly, it requires no prior knowledge and

is quite accessible to a larger audience. Secondly, research

suggests that women are more discriminated against in

academia when teaching STEM subjects (Babin and Hussey,

2023). Based on literature, we would expect the disparity in

evaluations to be even larger in a STEM subject, we chose

psychology in order to diminish that difference, thus making

it a stronger test of the hypothesis. The research was not

preregistered.

Given the ethnic representation in the region, South Asian

and White male and female avatars were created using software

Character Creator 3 by Reallusion.1 All videos were identical in

terms of the script those characters articulated, the background of

the room and their clothes. The researchers were careful not to

prime participants with information about these characters except

for the manipulated factors (gender and race). Thus, participants

watched one of four videos (South AsianMale, South Asian Female,

White Male, andWhite Female), and for the analysis were assigned

as male (n = 317) or female avatars (n = 354). Figure 1 shows

a screenshot of the South Asian female instructor delivering the

lecture with a Zoom interface overlaid.

1 https://www.reallusion.com/character-creator/

After watching a video, an attention check was administered

through a brief test to ensure that the participant had watched

the video carefully. The researchers made sure that these questions

include generic details and did not prime the participants in any

way. An example of an attention test question is “What was the

color of the shirt that the lecturer was wearing?” Data from the

participants who could not answer at least two of the four questions

correctly was excluded from the analysis. After the attention test,

participants were provided with different questions for teaching

evaluation.

2.3. Materials

Video vignettes and follow up questions were utilized to collect

data via Qualtrics. We administered “Facilitating Learning” and

“Engaging” subscales of Pedagogical Agent Persona questionnaire

(Ryu and Baylor, 2005). Inspired from similar previous research

(Basow, 1995; Boring et al., 2016), each item was treated as an

independent variable.

2.3.1. Facilitating learning
The subscale consisted of 10 items and responses ranging

on a 5-point Likert Scale, ranging from 1 = strongly disagree

to 5 = strongly agree. Higher score on each item represented

a more positive evaluation of the online teaching agent and

greater perceived learning. Example of items are “The agent kept

my attention” and “The agent encouraged me to reflect what I

was learning.” The Cronbach alpha was 0.94, indicating strong
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internal reliability. Please refer to Table 3 to view each item of this

subscale.

2.3.2. Engaging
The subscale consisted of five items and responses ranging on

a 5-point Likert Scale, ranging from 1 = strongly disagree to 5

= strongly agree. Higher score indicated that participants found

the agent to be more engaging. Samples items are “The agent

was entertaining” and “The agent was friendly.” The Cronbach

alpha was 0.84, indicating strong internal reliability. Please refer to

Table 3 to view each item of this subscale.

2.4. Analytical approach

To compare students’ evaluation of female andmale instructors

teaching, several independent-samples t-test were conducted.

Thus, fifteen two-tailed independent t-tests were administered to

explore whether instructor’s gender contributed to participants’

teaching evaluation for each of the items in subscales “facilitating

learning” and “engagement.” Benjamini-Hochberg correction was

used to adjust the p-values to avoid inflated type 1 error rate (see

Supplementary material). Given we are exploring gender bias in a

new context, we used a false discovery rate of 0.2. It is important

to note, findings based on mean scores have also been reported to

offer both perspectives to readers.

Exploratory factor analysis was also administered to observe

whether 15 items from the two subscales potentially tapped clearly

into different clusters. Barring one item, “instructor was enjoyable,”

all the other items clearly clustered into the two original subscales.

For that particular item, since factor loadings were higher for its

original subscale (facilitating learning), it was considered to be part

of factor 1. Therefore, original subscales were used when differences

were explored based on mean scores. Refer to Table 1 to view

factorial structure and factor loadings for the two factors.

All measures and conditions have been reported above and data

analysis was administered after data collection ended. The data is

not available on an online repository due to lack of approval by

the ethics committee to share deidentified data due to the sensitive

nature of the study regarding student biases.

3. Results

Table 2 shows descriptive statistics of the participants for

each of the condition (Male Participant-Male Avatar, Female

Participant-Male Avatar, Male Participant-Female Avatar,

and Female Participant-Female Avatar). Mean scores suggest

participants largely had a stronger preference for male teaching

instructors compared to female instructors. Participant gender has

not been used as a moderator in the analyses presented below.

We anticipated that participants would show greater bias

against female virtual instructors compared to male instructors for

variables related to facilitating learning and engagement. Potential

gender bias was explored by administering multiple independent t-

tests (see Table 3). In relation to facilitating learning, participants

felt that male instructors made the instructions more interesting

TABLE 1 Factorial structure of “facilitating learning” and “engaging”

subscales.

Items Factor loadings

Factor 1 Factor 2

The agent led me to think more deeply

about the presentation

0.720

The agent made the instruction interesting 0.726

The agent encouraged me to reflect what I

was learning

0.697

The agent kept my attention 0.759

The agent presented the material

effectively

0.801

The agent helped me to concentrate on the

presentation

0.738

The agent focused me on the relevant

information

0.778

The agent improved my knowledge of the

content

0.804

The agent was interesting 0.688

The agent was enjoyable 0.632 0.553

The agent was expressive 0.826

The agent was enthusiastic 0.844

The agent was entertaining 0.807

The agent was motivating 0.729

The agent was friendly 0.547

Rotated component matrix for “facilitating learning” and “engagement” subscales from

Pedagogical Agent Persona questionnaire (Ryu and Baylor, 2005); extraction method was

principal component analysis, and rotation method was Varimax.

[t(666) = −2.22, p = 0.027, d = −0.17], kept a stronger hold on

their attention [t(666) = −2.21, p = 0.027, d = −0.17], and were

more interesting themselves [t(664) = −2.84, p = 0.004, d = −0.22],

compared to female teaching instructors. Non-significant findings

suggest that the data trends toward participants feeling that male

teaching instructors made them reflect more on their learning (p =

0.08) and that they were also more enjoyable (p = 0.069), compared

to female instructors.

Variables related to levels of engagement with the teaching

instructors suggests that male instructors were perceived to bemore

expressive [t(665) =−2.50, p = 0.012, d =−0.19), enthusiastic [t(662)
= −2.89, p = 0.004, d = −0.22], and entertaining [t(663) = −2.05, p

= 0.040, d =−0.16], compared to female teaching instructors. Non-

significant findings suggest male instructors trend toward being

more motivating compared to female instructors [t(663) = −1.91,

p = 0.056].

Independent t-test based on mean score of subscale, facilitating

learning, also trends toward suggesting that male avatar teaching

instructors (M = 4.79, SD = 1.22) were perceived to have facilitated

greater learning compared to female avatar teaching instructors

[M = 4.62, SD = 1.79), t(666) = −1.79, p = 0.073, d = −0.13].

Independent t-test based on total score of subscale, engagement,

shows that male teaching instructors (M = 4.28, SD = 1.28) were

perceived to be more engaging by the participants compared to
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TABLE 2 Mean and SD of male and female participants for male and female avatar teaching instructors.

Male instructor Female instructor

Male
participants
(N = 69)

Female
participants
(N = 240)

Male
participants
(N = 89)

Female
participants
(N = 258)

Variable M SD M SD M SD M SD

The agent led me to think more deeply about

the presentation

4.54 1.41 4.59 1.53 4.54 1.59 4.43 1.62

The agent made the instruction interesting 4.74 1.46 4.71 1.54 4.58 1.52 4.41 1.67

The agent encouraged me to reflect what I

was learning

4.75 1.39 4.78 1.53 4.69 1.52 4.51 1.58

The agent kept my attention 4.8 1.43 4.37 1.75 4.24 1.72 4.11 1.8

The agent presented the material effectively 5.22 1.24 5.26 1.41 5.08 1.4 5.24 1.35

The agent helped me to concentrate on the

presentation

4.39 1.61 4.45 1.65 4.33 1.66 4.28 1.7

The agent focused me on the relevant

information

5.12 1.32 5.2 1.41 5 1.42 5.22 1.4

The agent improved my knowledge of the

content

5.45 1.23 5.34 1.4 5.26 1.35 5.2 1.51

The agent was interesting 4.86 1.46 4.77 1.58 4.43 1.74 4.41 1.7

The agent was enjoyable 4.61 1.45 4.57 1.57 4.37 1.73 4.35 1.67

The agent was expressive 4.03 1.68 3.75 1.68 3.7 1.64 3.43 1.76

The agent was enthusiastic 4.55 1.56 4.27 1.6 4.11 1.6 3.91 1.71

The agent was entertaining 4.12 1.63 3.92 1.6 3.9 1.62 3.64 1.68

The agent was motivating 4.23 1.48 4.25 1.55 4.08 1.71 3.97 1.67

The agent was friendly 5.09 1.48 5.15 1.35 4.9 1.55 4.96 1.4

female teaching instructors [M = 4.00, SD = 1.35, t(665) = −2.74,

p = 0.006, d = −0.21]. Please view the Supplementary material

to explore the analyses after adjusting for multiple comparisons

using the Benjamini-Hochberg correction. “The agent made the

instruction interesting,” “the agent kept my attention,” and “the

agent was entertaining,” became non-significant post Benjamini-

Hochberg correction, largely indicating that participants held

stronger biases against female lecturers in perceiving how engaging

they were compared to male lecturers. However, owing to the

exploratory nature of the study and analysis we have discussed the

findings in the discussion section according to the original analysis.

It is also important to note that no significant differences were

found between South Asian andWhite female lecturers for all items

in subscales “facilitating learning” and “engaging.” In terms of male

lecturers, it was found that South Asian lecturers were perceived to

havemade instructionsmore interesting [t(314) = 2.35, p = 0.019, d =

0.265], to be more expressive [t(314) = 2.01, p = 0.045, d = 0.22], and

be more enthusiastic [t(304) = 2.30, p = 0.022, d = 0.26] compared

to White lecturers. No significant differences were found for other

items in subscales “facilitating learning” and “engaging.”

4. Discussion

The current study explored gender bias against women in

higher education in the UAE, primarily in the context of South

Asian and White instructors, ethnicities that represent two of the

largest proportions of the expatriate population in the region2.

We examined whether perception of male and female teaching

agents differed in terms of how they facilitate learning and level

of engagement, using an experimental design. Findings suggest

that largely participants had stronger preferences toward male

instructors compared to female instructors. These differences

emerged strongly in variables which represent personality

characteristics, such as enthusiasm and how interesting they are

perceived as, compared to variables which represent teaching and

presentation, such as effective presentation and improvement of

participants’ knowledge.

Male instructors were perceived to be more entertaining,

enthusiastic, and expressive than female instructors. This finding is

in line with previous research suggesting that competent lecturers

are normally described as charismatic, fascinating and charming

vs. boring with good interpersonal skills (Di Battista et al., 2020).

Drawing from the shifting standard literature (Biernat and Manis,

1994), which suggests that stereotyped expectations lead to different

evaluative standards, it could be argued that participants had

lower expectations from male lecturers in terms of expression,

entertainment and enthusiasm compared to female lecturers.

2 https://www.globalmediainsight.com/blog/uae-population-statistics/
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TABLE 3 Independent sample t-tests for the questionnaire items by instructor gender (female and male).

Female teaching
instructor
(N = 354)

Male teaching
instructor
(N = 317)

t-test

Mean SD Mean SD t p d

Facilitating learning

The agent led me to think more deeply

about the presentation

4.46 1.60 4.55 1.51 −0.77 0.440 −0.06

The agent made the instruction

interesting

4.44 1.63 4.72 1.51 −2.22 0.027 −0.17

The agent encouraged me to reflect what

I was learning

4.55 1.57 5.76 1.50 −1.71 0.087 −0.13

The agent kept my attention 4.14 1.78 4.44 1.69 −2.21 0.027 −0.17

The agent presented the material

effectively

5.20 1.36 5.24 1.38 −0.38 0.702 −0.03

The agent helped me to concentrate on

the presentation

4.28 1.70 4.43 1.62 −1.18 0.236 −0.09

The agent focused me on the relevant

information

5.16 1.40 5.16 1.39 −0.01 0.989 −0.00

The agent improved my knowledge of

the content

5.21 1.48 5.34 1.37 −1.18 0.238 −0.09

The agent was interesting 4.41 1.72 4.77 1.56 −2.84 0.004 −0.22

The agent was enjoyable 4.35 1.69 4.58 1.54 −1.81 0.069 −0.14

Engaging

The agent was expressive 3.48 1.73 3.81 1.67 −2.50 0.012 −0.19

The agent was enthusiastic 3.95 1.68 4.32 1.58 −2.89 0.004 −0.22

The agent was entertaining 3.69 1.67 3.95 1.59 −2.05 0.040 −0.16

The agent was motivating 3.98 1.67 4.22 1.52 −1.91 0.056 −0.14

The agent was friendly 4.94 1.45 5.12 1.37 −1.64 0.101 −0.12

Bold values mean p < 0.05, italic values mean that p is marginally significant.

This could lead to females being judged more harshly on such

parameters.

Enthusiasm is seen as a component of high-quality instruction,

which seems to have a positive effect on learners’ engagement,

motivation and willingness to learn (Turner et al., 1998; Witcher

and Onwuegbuzie, 1999). Personality variables such as charisma

have been shown to positively influence evaluation of instructors

despite lack of expertise in the topic and conflicting information

was delivered (Naftulin et al., 1973). Previous research suggests

that lecturers’ attitudes and behaviors may influence students’

motivation (Misbah et al., 2015). It is believed that when

lecturers demonstrate positive attitudes, students may become

more motivated to learn. This is in line with the significant trend

suggesting that male online agents were perceived to be more

motivating than female online agents.

These findings are concerning as lecturers’ characteristics

that are believed to influence students, such as communicational

behavior, different interpersonal qualities such as enthusiasm and

expressiveness, among others (Doménech-Betoret and Gómez-

Artiga, 2014), were ranked higher in male instructors in

comparison to female instructors. In fact, these characteristics are

often included in teaching evaluations which further influence

progressions and salary increments in academia (Basow, 1995;

Spooren et al., 2013).

Thus, display of similar emotions in men and women can be

interpreted differently by students and, as a result, lead to different

consequences when it comes to students’ evaluation of teaching.

Such findings carry over in perceived leadership traits in men and

women. In line with current findings, where female instructors are

perceived to be less expressive and engaging, previous literature also

seems to suggest that minor or moderate emotions displayed by

female leaders are perceived negatively (Brescoll, 2016).

While evaluating the degree to which instructors were able

to facilitate learning, participants have demonstrated significant

biases against female instructors in several domains. For instance,

students think that male lecturers made instructions more

interesting and were able to keep students’ attention better.

Instructors themselves were also seen as beingmore interesting that

goes in line with students’ evaluation of how engaging the lecturers

are. Male instructors were also trending toward being considered

more enjoyable and contributing toward greater reflection on

learning. It is possible that such biases contribute to putting male
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lecturers in higher regard, leading to them being called “professors”

compared to female lecturers being referred to as “teachers”

(Miller and Chamberlin, 2000; Renström et al., 2021). Moreover,

evaluation of objective student learning was not possible since

participants only watched a short video. However, in studies, where

student learning was compared, no differences were observed

between female and male lecturers (Boring, 2017). Perhaps this

could be attributed to perceived personality characteristics of

male lecturers being viewed more favorably compared to female

lecturers. Thus, it seems a plausible conclusion that the participants’

biases should explain the emerging differences. Also, while 74%

of the participants are female, male instructors were consistently

preferred in all domains of teaching evaluation. This finding is not

in line with previous research which suggests that typically students

favor instructors of the same gender as themselves [review in Kim

and Baylor, 2016]. Future research could moderate the analysis

using participant gender to further investigate lack of in-group

preference.

These differences in rating could lead to significant differences

not only in students’ learning experience but also in their eagerness

to take a particular course depending on the gender of the

instructor. The latter was supported by Arrona-Palacios et al.

(2020), who found that students tended to favor their male

professors over female professors, recommending them more. This

is concerning because many universities are offering optional

modules, which might be withdrawn if students systematically opt

out, which might seriously impact female professors’ academic

careers if they are teaching such modules.

Post Benjamini-Hochberg correction, findings largely indicate

that participants held stronger biases against female lecturers

in perceiving how engaging they were compared to male

lecturers. It was found that in some domains, gender did

not significantly influence teaching evaluation. Instructors were

relatively similarly rated despite their gender when participants

evaluated professionalism, presentation skills, or knowledge, based

on responses to questions related to improvement of knowledge,

focus on relevant information, and encouragement to think more

deeply. While both genders were given high ratings, which is a

positive sign, it is important to note that despite no statistically

significant differences, ratings consistently showed preference for

male instructors over female instructors. Future research should

investigate this further as literature in this domain is divided.

Current findings are not in line with some studies suggesting that

participants felt that male instructors possessed greater expertise

in subject matter compared to female instructors (Miller and

Chamberlin, 2000; Renström et al., 2021). However, findings

support a few previous studies (Boyd and Grant, 2005; Zikhali

and Maphosa, 2012), suggesting that competence was not gender-

determined. Further research should look more deeply into ratings

which were found only marginally significant, such as how

enjoyable and motivating was instructor and if the instructor

encouraged students to reflect on what they learned. Researchers

could also explore similar domains of teaching evaluation in live

teaching in the region and compare findings to studies representing

an online teaching platform.

Given the importance of ethnicity for teaching evaluation

highlighted by previous research (Green et al., 2012; Baker et al.,

2013; Chávez and Mitchell, 2020) and racial representation in the

region, developed videos displayed White and South Asian male

and female instructors. As mentioned earlier, adding both races

(White and South Asian) provided a balanced representation of

ethnicities in the region. However, it is important to note that while

female lecturers did not differ in how they were perceived based on

their race, for male avatars, South Asian lecturers were perceived

to be more interesting, expressive, and enthusiastic compared to

White lecturers. This finding is similar to previous research which

found differences in evaluation based on race in the context of

higher education (Smith, 2007; Chisadza et al., 2019). Therefore, it

is possible that the evidence of gender bias in these variables was

facilitated by South Asian male lecturers receiving higher scores

and increasing the average scores males received, compared to

female lecturers. However, race in isolation did not significantly

contribute to overall finding of gender bias, as it did not contribute

to any differences in the female category. Future research could

explore the role of race as well in the context of higher education

in the UAE.

Additionally, Observed differences cannot be attributed to

differences in performance because each avatar had the exact same

script, nor can it be attributed to the differences in personal

presentations, as all avatars wore the same clothes, had the same

background, and held the same expressions. Thus, it is possible

that emerged differences are explained by the participants’ biases

and shifting standards model leading to gender bias. However,

to explore the possible cultural difference, future research could

look at the gender equity value assigned to national origins as an

independent predictor of the outcomes by gender.

This study provides several contributions to the emerging

literature about online teaching and gender biases that may

impact teaching evaluation. To our knowledge it is the only study

exploring gender biases based on an online teaching platform

(Zoom, in this case) using avatars representing instructors. It

is also the first study exploring gender bias in academia in the

UAE. Studying underrepresented samples and inclusion of South

Asian virtual instructors are the key strengths of the study. The

research also utilized nuanced variables such as facilitating learning

and engagement, compared to a general teaching evaluation

questionnaire. We found that female instructors are discriminated

against in this online format, similar to the face-to-face classes.

This confirms that gender bias continues to exist in academia,

especially evident in terms of personality traits. It is expected that

these evaluations are likely to affect how women are perceived by

colleagues, supervisors and management. Thus, our findings raise

concerns regarding progression of women in academic careers.

In terms of limitations, recruiting a more diverse sample would

have enhanced existing findings. Future research could aim for

a more balanced representation of participants. Having avatars

instead of real people might also be seen as a limitation, but

since the results were in line with previous studies, a controlled

experimental design may also be viewed as an appropriate scenario

for addressing these biases. Another limitation of the study is

having relatively young avatars, which should be addressed by

future research comparing teaching evaluations for older and

younger instructors. Statistically, multiple t-tests may have raised

type 1 error rate and the effect sizes are relatively low, therefore

results should be interpreted with caution. It is also important

to diversify the context of the research by including teaching
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videos in other fields, including STEM subjects since the choice

of subject might also have a significant impact on the ratings.

Thus, future studies could look at “subject” as a factor, keeping

everything constant and manipulating the content itself to see if

differences arise based on instructor gender and the subject being

taught.

It could be concluded that overall, female lecturers continue to

face discriminatory attitudes in higher education. These attitudes

are measured by student evaluations, that are widely used in

academia, and that have typically produced a disadvantage for

female instructors. Previous research suggests that there is no

evidence that this is an exception rather than the rule (Boring et al.,

2016; Mengel et al., 2017). Thus, taking into account the biased

nature of teaching evaluations, these should be used with caution

as relying on them could be discriminatory for female lecturers.

In fact, other measures such as open forums and discussion may

make students more aware of their potential biases. However,

previous research highlighted this problem doesn’t exist only at

the students’ level, there is a relative reluctance amongst male

faculty within science, technology, engineering, and mathematics

(STEM) to accept the evidence of gender-bias research (Handley

et al., 2015). Therefore, more complex measurements are required

to further understand and address gender discrimination.
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