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Student evaluations of teaching (SET) have been examined over the years

to better understand the student experience, with an increasing portion of

literature exploring the presence of implicit bias in SET surveys against minority

gender and ethnic lecturers. This study explores free-text comments made by

students from a large public university in Australia over the period 2010–2016,

using a semi-supervised statistical approach. Data were collected via surveys

administered online at the end of each course to every student o�cially enrolled

in that course via the learning management system, and completion of the

surveys was voluntary. We build a probabilistic topic model which incorporates

student and lecturer characteristics into the topic formation process. We

make statistical inference on the e�ects of gender and cultural or language

backgrounds based on the topic and word prevalence probabilities. The results

showed clear separation of topics discussed betweenmale and female lecturers.

From a gendered perspective, our topic analyses have found that students are

significantly more likely to critique female lecturers to improve on structural

aspects of the course, as well as aspects of time management and control of

the lecturing environment. In comparison,male lecturers were significantlymore

likely to be critiqued on specific aspects related to lecture delivery. Lecturers

from non-English speaking backgrounds were more likely to be both critiqued

and praised for the clarity of their delivery.

KEYWORDS
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1 Introduction

Student evaluations of teaching (SET) surveys commonly include a free-text field

for students to offer commentary on the teaching they have received in addition to

numerical scores used to provide a rating for specific questions. Research has found that

students provide valuable insights in the free-text fields that are consistent with their

responses to the questionnaire and further elaborates on some areas of importance to

the student (Brockx et al., 2012). These text responses provide us with a rich source

of data and insight into the mindset of the students when they are completing these

questionnaires. Increasingly, university administration is placing higher weight on these

comments, with an expectation that lecturers formally address issues raised by students.
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A number of studies analyzing numerical ratings from SET

surveys have found evidence of gender bias where female lecturers

receive lower ratings (Boring, 2017; Mengel et al., 2019; Fan et al.,

2019). While others found gender bias in both directions (Aragón

et al., 2023) depending on the students’ expectations of gender

roles, though Binderkrantz and Bisgaard (2022) found no overall

gender bias, but a gender affinity effect, where students evaluate a

teacher of their own gender best. These studies also find differences

in the way female and male students evaluate teaching. Huang

and Cai (2024) considered how student and instructor gender

and under-represented minority status impact students’ perception

of teaching as related to diversity, and they found that students

perceive more diversity-related materials taught by instructors with

under-represented minority status.

Sprague and Massoni (2005) and Gelber et al. (2022) have

argued that gender bias may not be easily detectable by quantitative

data, and even when numerical responses do not show gender

bias, text responses can show interesting gendered differences. In

a study involving 288 college students, using a word frequency

approach, Sprague and Massoni (2005) examined common words

used to describe the best and worst teachers that students have

had and found some revealing differences between male and female

teachers. The findings for the best teachers had six of the top eight

words in common across both genders—caring, understanding,

intelligent, helpful, interesting, and fair. Men were more likely to

be described as caring, understanding, and funny, while women

were more often described as caring, helpful, and kind. This leads

to the hypothesis that men are assessed on how they behave while

women are judged on their actions, and more often than not need

to prove themselves while men can be judged on their potential

alone. Both men and women were criticized but to overcome

these expectations requires more effort on the female’s behalf.

For example, male lecturers can clean up their content and with

practice will improve their delivery and ability to engage, allowing

them to recycle the content semester after semester; however,

for women they would need to develop the relationship with

each student and be as responsive to one student as another and

hence there is no shortcut within or between semesters. This is

also supported by Sigudardottir et al. (2022), whose qualitative

study showed that male teachers received comments on subject

knowledge while female teachers received comments more in terms

of service to students.

Using qualitative methods involving a team of researchers

to define a set of topics, Adams et al. (2021) found that

male and female lecturers may be assessed differently and

these surveys appear to measure conformity with gendered

expectations. The authors found that men are being judged on

their delivery of content and their ability to entertain while women

are judged on their nurturing characteristics and relationship

with students.

Gelber et al. (2022) used the Leximancer (https://mcrc.jour

nalism.wisc.edu/files/2018/04/Manual_Leximancer.pdf) software

to automatically extract concepts and themes from SET text

data available from political science and international relations

students at an Australian University. The authors focused only

on students’ responses to the best features of teaching and

found it difficult to analyze responses to the question regarding

how teaching can be improved, due to a lack of coherence

within the text. Their analyses on best features found both

male and female students evaluate female lecturers in similar

ways but differ when they evaluate male lecturers. They also

found when students discuss “help”, comments are related

to gendered stereotypes. They argue that gender operated

by producing subtle, but unequal, expectations on male and

female lecturers.

An examination of student nominations of teaching excellence

awards discovered that students were more likely to nominate

lecturers who were the same gender as themselves, though male

students were disproportionately unlikely to nominate female

teachers (Kwok and Potter, 2021). According to Shifting Standards

Theory (SST) (Biernat, 1995), this disproportionate male student-

female lecturer nomination can be explained by male students

holding female teachers to a higher standard of excellence than

men and hence making it harder to recognize excellence in female

teachers. Female students nominating female teachers were more

likely to discuss themes related to “available” and “supportive”,

while male students mentioned these terms less frequently for

male teachers.

These earlier attempts to analyze SET comments are qualitative,

often relying on a thematic approach, where the researchers

define several themes, then rely heavily on manual analysis.

Even when themes were obtained objectively, as in the case

of Gelber et al. (2022), these approaches still heavily rely on

human interpretation of gendered differences, and they cannot

detect any statistical differences between genders, which cast

doubt on whether these findings are reproducible and able to

be generalized. For further discussions on generalization, see, for

example, Valsiner (2019) and Gastaldi et al. (2015). Rigorous

statistical analysis of the comments is challenging, both in terms

of the large quantity of the available data, and the open nature

of the comments. The need to incorporate metadata, such as

gender and cultural backgrounds of lecturers and students, course,

and program information adds an additional complexity to the

statistical analysis.

In this study, we use the probabilistic topic model framework

to test the hypotheses that (a) students evaluate male and female

lecturers on different themes and (b) the languages/words used

by male and female students are different for a given topic. The

unsupervised topic model approach allows us to pool all the

data from the underlying populations (of lecturer and student

characteristics), leading to more accurate inference, while at the

same time, the results will be less reliant on the subjective

interpretation of the individual researcher. We analyzed the data

on how to improve teaching separately to the best features of

teaching, as topics found in the improvement data will likely

lead the lecturer to address the issues and make changes, and

such changes will in turn impact on the quality of the teaching

as well as additional time spent by the lecturer on the course.

Similarly, topics in the best features data will likely lead the

lecturer to keep existing practice. In the rest of this study, we

first give a brief description of the data used in the analysis,

followed by the statistical modeling approach, and further details

will be in Supplementary material. We then present our results,

interpretations, and conclusions.
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1.1 Data and method

We use data collected electronically at a large Australian

university over a 7-year period from 2010 to 2016. Students were

prompted in the SET survey to discuss the best features and areas

for improvements required by their lecturer. The surveys were

then linked with the student and lecturer information so as to

produce covariate information for individual survey responses;

we therefore have information on student’s gender and program

details, as well as lecturer gender and cultural backgrounds (an

indicator combining both language and cultural background of the

lecturer, see Fan et al., 2019 for details). The surveys are then de-

identified and made available for this analysis. Five large faculties

within the university were considered; these were Arts and Social

Sciences (ART), Commerce (COM), Engineering (ENG), Medicine

(MED), and Science (SCI).

We first consider the response students provided when

prompted by the question “The lecturer’s teaching could be

improved by”. Linguistically, the responses to this question is

different to the other free-text question “what was the best feature

of the lecturer’s teaching”, as the improvement question can

lead to the use of negative verbiage when it in fact translates

to a positive sentiment. For example, when students comment

“nothing”, this suggests no improvements are required; however,

when “nothing” is used in response to the best features question,

it has a completely opposite meaning. For this reason, we will

restrict our analysis to topic modeling (as opposed to sentiment

analysis) and consider separate analyses for the improvement and

best feature data. We expect that there will be overlapping topics

between the two datasets, but the improvement topics are more

likely to lead to lecturers making changes to the course, hence

substantially impacting on both the time invested by the lecturer

and the resulting quality of the course.

As mentioned earlier, the issue with the lecturer improvement

comments is that students may not necessarily place comments

of improvements, they might also state that there is “no

improvements” or “the lecturer is great”, and hence the first step is

to filter out those genuine suggestions of improvements from those

students who were satisfied with the teaching they were provided.

See Supplementary material (Methods I) for further details on data

collection and how the comments were filtered. After filtering, the

68,020 comments (19,272 female lecturers and 21,170 from a non-

English speaking background) classified as genuine improvements

were then used in the subsequent analysis. For the best feature

data, we did not need to perform any further cleaning other than

removing all those without comments, converting text to lowercase,

and removing all punctuation marks. This resulted in 119,665

comments (39,042 female lecturers and 35,452 from a non-English

speaking background) for analysis. Finally, a breakdown of the staff

and student demographic distributions in these two datasets can be

found in Table 1.

We then use the topic model, Latent Dirichlet Allocation

(LDA) (Blei et al., 2003) as a basis for finding separate topics in

the texts. This is an unsupervised mixed membership model that

allows each document to take on multiple topics, unlike other

clustering techniques. LDA is a three level hierarchical Bayesian

model, where each document is modeled as a finite mixture over

TABLE 1 Breakdown of unique number of sta� and student by

demographic for the improvement and best features comments datasets.

Improvement Best features

Male student (L) 9,161 14,041

Male student (I) 4,878 7,950

Female student (L) 9,384 15,056

Female student (I) 5,034 8,240

Male lecturer (E) 459 599

Male lecturer (NE) 224 293

Female lecturer (E) 251 407

Female lecturer (NE) 95 140

Across the rows are number of male students local (L) and international (I); female students

local (L) and international (I); male lecturers with English (E) and non-English (NE)

speaking background; and female lecturers with English (E) and non-English (NE) speaking

background.

a latent set of topics and each topic is modeled as a mixture

of topic words. Variational approximation and an expectation-

maximization (EM) algorithm formed the basis for empirical

Bayes parameter estimation. The topic probabilities assigned are a

numerical representation of the original qualitative data indicating

the likelihood of the corresponding topic. LDA preserves the

necessary statistical relationships by identifying short descriptions

of the members of a collection that enable efficient processing of

large collections that can then be used for basic tasks involving

detection, classification, and summarization of text.

In many instances, text data are also available with certain

metadata, such as in our SET dataset where we have information

on gender and cultural backgrounds of lecturers and students, this

information could provide further valuable insight. In addition,

naive fitting of the LDA model in an unbalanced dataset where,

for example, there are far more male lecturers than females, would

lead to topics dominated by comments for the male lecturer. One

approach is to separately fit topic models for each demographic

category, as is often the approach in the SET literature. However,

there are several short-comings with such an approach. First,

separately obtained topics can be difficult to analyze and compare;

thus, statistical inferences are not possible. Second, topic modeling

might return poor results when sample sizes are reduced due to

the splitting of the data (this would be the case when there are

multiple groups). We therefore advocate incorporating covariates

directly into the topic model to allow us to borrow information

across the documents. Structural topic model (STM) (Roberts

et al., 2014, 2016) incorporates the covariates to LDA at both

the topic and word level, by modeling the topic proportions (or

topical prevalence as it is referred to in STM) parameters θ and

word frequency (or topical content) parameters β as functions of

covariates. Additional details of the LDA and STM framework are

given in Supplementary material (Methods II and III).

To build the topic model which takes into account the

metadata of the document, the STM package in R was utilized

(Roberts et al., 2019). The topic covariates we considered were

lecturer gender (flag for female), lecturer culture (flag for non-

English speaking background), and a flag for the faculties, and

Frontiers in Education 03 frontiersin.org

https://doi.org/10.3389/feduc.2024.1296771
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Kim et al. 10.3389/feduc.2024.1296771

this allows us to specify how these covariates influence the

different topics. The content covariates contain four levels of

the student characteristics—male local, male international, female

local, and female international—as the student characteristics

would influence the word choice for each particular topic. Further

details on the implementation of STM, including a permutation

test, can be found in Supplementary material (Methods III).

2 Results and discussion

2.1 What are the students critiquing?

After examining the output from STM, and reviewing the

top terms and documents corresponding to each topic, we

label each topic as follows: Topic 1 Communication is related

to communication with students in the approach taken to

encourage participation, speaking/asking questions, and providing

explanations. Topic 2 Lecture Structure & Environment covers the

structure of the lecture and the learning environment created for

the students. Topic 3 Lecture Slides is related to the formatting

of slides and the physical presentation of information. Topic 4

Time Management covers all aspects related to the lecturer’s ability

to arrive on time and manage the timing of the contents within

the lecture. Topic 5 Lecture Delivery is quite broad covering all

aspects of the lecture delivery, particularly related to the ability to

explain concepts clearly in terms of pace and detail/information of

supporting notes. Topic 6 Control is related to the lecturer’s ability

to control disruptions during class (i.e., other student’s talking).

Topic 7 Examples covers the examples covered in the tutorial

and practice examples for assessments and exams. To validate the

labeling, we randomly sample 100 documents, and these labels

produced an accuracy of 82%, which corresponds to the dominant

topic falling appropriately under the topic labels assigned. Table 2

presents the most prominent topics identified by STM, together

with the corresponding most frequently occurring topic words.

Topic labeling is done manually based on the topic words and their

context in the data.

The discussion to follow only addresses covariates that were

found to be significant at the 95% level of significance, see

Supplementary Table S1 where entries with an asterisk indicate the

variables which performed well under the permutation test; hence,

we have a higher level of confidence that these results are not just

due to chance. Students were more likely to comment on Topics

2, 4, and 6 (lecture structure/environment, time management, and

control of the class) for female lecturers, which included comments

on the structure and content of the course, management of time

that includes allocation of time during discussions and group

work, and crowd control. The comments are more on supporting

functions that facilitate the teaching. In contrast, students were

more likely to discuss Topics 1, 5, and 7 (communication, lecture

delivery, and examples) for male lecturers. These topics cover the

mode and manner of communication, specifics of lecture delivery,

and comments related to examples and assessments. These topics

tend to be more directly associated with teaching and as such easier

to action upon. Finally, students were equally likely to comment on

topic 3, concerning lecture slides and presentation of notes.

These results demonstrate that students focus on different

topics when discussing male and female lecturers, and their

gendered expectations of lecturers may be a factor, for example,

time management skills (Topic 4), which is a typical female

associated characteristic (Boring, 2017), and classroom control

(Topic 6), where students request the lecturer to be “tougher on

students who consistently talk during the lecture”, “kicking rude

people out of lectures”, and having “more control of loud and

distracting students in the lecture”. This can be both a reflection

of an actual unruly classroom, potentially caused by students not

recognizing the female lecturers authority, or a perceived lack of

authority in females even when the class was in fact well-organized.

There were some comments that suggested that tougher female

lecturers were not too well-received with comments such as “she

was too intimidating and needs to be more approachable” and

“needs a more personal interaction and connection to students”.

Thus, it is a fine line between lacking control of the classroom

and being too strict and cold, suggesting efforts to improve these

perceived lack of control situations may not be easily achievable,

and depends also on the students behavior. However, improvement

comments for male lecturers are more within their direct control

and thus actionable, and some of those comments included writing

“words more clearly”, “the way he wrote draft and notes on

computer-aided worksheet is not satisfactory”, and “more student

involvement would aid learning”.

Non-English speaking lecturers were more likely to receive

comments on Topic 5 (lecture delivery) and less likely to be

critiqued on Topic 4 (time management) and Topic 6 (control)

of the class compared to their English native speaking colleagues.

The lecture delivery topic incorporates the pace and clarity with

which a lecturer speaks and some comments made by students also

make mention of the accent of the lecturer. For example, a student

complained there was a “bit of a communication barrier sometimes

hard to understand her accent but that can’t be fixed”, while other

students saw the accent as something that can and ought to be

changed with suggestions such as “less accent” and “improvement

in accent required”. Thus, all things being equal between two

lecturers, and it appears that an accent may hinder their perceived

teaching effectiveness. Furthermore, even if students do not make

mention of an accent explicitly, they still critique if they “can

not understand his english” and might also avoid making note of

the accent by instead emphasizing the need to improve “clarity

and depth” and “explain concepts more clearly”. As accents are

normally drawn to attention if they differ from the accent of

the nation in which the teaching occurs, this may be a factor

contributing to lower numerical ratings awarded to lecturers from

a non-English speaking background, as was found in Fan et al.

(2019). Again, changing one’s accent is not easily achievable.

The student characteristics were set as the topical content

variable to examine the different word usage by the different

student groups; however, none of these student characteristics

were significant for any of the topics. We also found some small

variations between the different faculties, although only the ART

faculty was significantly more likely to talk about Topic 6 (control).

This may be more of an importance in ART as there tends to

be more group discussions and sharing of ideas, for example, as

student commented “i think a control on the group discussion,

sometimes i felt the group discussions were really just individuals
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TABLE 2 Top keywords and sample comment for each topic for the improvement comments.

Topic 1

Communication

Participation, answer, speak, examples, louder, asking, fast, students

“In addition, he does not have any office hour, also he is not interested to answer email query promptly or sometimes ever. So it is very hard to

communicate with this lecturer. He should be more communicative with his students.”

Topic 2

Structure/environment

Assignment, topics, lecturer, teach, structure, clear, learning, lectures

“For the purpose of writing the seminar papers i would have liked a bit more structure to the lectures. When lectures have a bit more

structure, tying the content to the assignment it makes it easier.”

Topic 3

Lecture slides

Writing, board, black, notes, white, text, colorful, slides, presentation

“- Including more writing in lecture notes - Having an outline/mind map of the lectures content - Proving PDF versions of lecture notes that

will require LESS ink to print.”

Topic 4

Time management

Management, time, spending, speaking, explaining, tutorials, assignments

“Better time management. spend more time on difficult parts and less time on basics.”

Topic 5

Lecture delivery

Slower, slow, really, English, hard, improving, understand, explained

“The lecturer should be much more specific with the teaching and provide much more explanation with many of the key concepts.”

Topic 6

Control

Group, discussion, exam, focus, faster, work, materials, feedback, explain

“Kick out students who talk during lecture. Chastising doesn’t work with young students. Must single them out ( in a group they just giggle

and it doesn’t work-use names if you can) and: A. just get rid of them or B. shame them in front of class.”

Topic 7

Example

Tutorial, questions, subject, practice, topic, exams, assessment, example

“He needs to learn to not shut students down when they ask questions, and to also respond to emails, and to give questions that we can

practice in a tutorial setting. there were no opportunities to practice questions to get prepared for the final exam, a bit annoying.”

Topic label in left column and key words and examples of text (in italic) right column.

talking and i don’t know if it was just my tut group but i felt like

anything i had to say was shot down as not important by the group

which in effect made me not want to contribute”.

2.2 Comparison with best feature
comments

A similar approach was carried out for the analysis of the best

features comments to explore whether there are also gendered

and/or cultural differences in the topics students praise their

lecturer on. The most frequently appearing topic words and

representative documents for each topic are displayed in Table 3.

After analysis of the top terms and documents corresponding to

each topic, the labels provided to each topic are as follows: Topic

1 Engagement & Preparedness is related to the lecturer’s ability

to engage the students and deliver material in a well-structured

manner, clearly demonstrating to students they have prepared for

the class. Topic 2 Explanation covers the ability of the lecturer

to explain the topics, covering clear explanation in delivery and

in lecture notes and materials provided to students. Topic 3

Availability is related to the availability of the lecturer to answer

student questions and the willingness to do so (e.g., dedicated

office hours). Topic 4 Entertainment covers all aspects related to

the design of the delivery and material that students were able to

positively respond to and be excited by. Topic 5 Relevance captures

the ability of the lecturer to translate the theory to the real world

and allow the students to grasp the relevance of what they are

learning with appropriate examples. Topic 6 Assessment is related

to the clear communication of assessment tasks, prompt feedback,

and the overall support provided to students in relation to the

assessable contents of a course. Topic 7 Interest covers the ability

of their lecturer to spark interest in the students to participate in

the discussion and share in their passion for the subject matter.

Topic 7 also covers how much the students like their lecturer

in general, for example, describing their lecturer as good, great,

awesome etc. Again, based on a random sample of 100 documents,

these labels produced an accuracy of 77%. These topics show much

overlap from the literature where such text data were analyzed,

Sprague and Massoni (2005), Gelber et al. (2022), and Adams

et al. (2021), further validating that the topic modeling approach

produced sensible results.

The discussion to follow only addresses covariates that were

found to be significant at the 95% level of significance, see

Supplementary Table S2. The output shows that students are more

likely to praise female lecturers on Topics 1, 2, and 6, which

relate to their engagement and preparation, explanations, and

the quality of assessments. For example, students provided the

following praises for their female lecturer ability to explain

concepts by “going through the lecture slides and concepts in

depth, and having class demonstrations for clarity”, “effective

teaching, willing to demonstrate practically, good personality”,

“she explained everything manually”. Students also praised the

female lecturers for their willingness to help, with comments like

“her willingness to listen and accommodate for whatever was

thrown at her!”, “always willing to help, goes through content

thoroughly for those who need extra help understanding”, and

“excellent responsiveness and willingness to help out students. I

particularly recall an incident where an assignment submission

was due at midnight and was present on open learning answering

questions and helping students with submissions at times on

wards of 11 p.m. Excellent dedication to the student body of

the course”.

Meanwhile, male lecturers are more likely to receive praise

on their entertainment factor and their ability to connect the

material with the real world. Students praised the engagement

with comments like “he made the content particularly engaging

by providing personal and/or historic examples”, “tried to make

lectures interesting through a sense of humor and perspectives
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TABLE 3 Top keywords and sample comment for each topic for the best feature comments.

Topic 1

Engagement/preparedness

Prepared, humor, energetic, organized, attitude, friendly, enthusiastic

“Engaging, promoted student participation in lectures, promoted critical thinking in lectures, described concepts fairly well.”

Topic 2

Explanation

Explanation, logical, loud, clear, straightforward, presentation, speaking, voice

“Clear explanations. Good pace. Good communication skills.”

Topic 3

Availability

Answer, willing, ask, help, questions, availability, available, consultations

“His availability during office hours/willingness to help. He was also always willing to answer questions in class to clarify anything.”

Topic 4

Entertainment

Clearly, funny, jokes, fun, explain, interesting, boring, exciting

“The way he explained concepts and made things exciting / interesting.”

Topic 5

Relevance

Life, real, application, theory, world, industry, practical, relates, situations

“Using real life examples to demonstrate the practical uses of statistics, such as the Australia Baby Bonus.”

Topic 6

Assessment

Assignments, assignment, final, exam, useful, feedback, quiz, revision

“Very clear about what the learning outcomes were for each lesson. I felt like this lecturer was firm but fair. Had high expectations but also

was very understanding of individual circumstances. Provided plenty of feedback which was also much appreciated.”

Topic 7

Interest

Participate, share, opinions, inspiring, development, passion, discussion,

“Was a wonderful, professional lecturer. Her ability to make EVERYONE feel welcome, comfortable and encouraged to express their opinions

created a really positive learning environment.”

Topic label in left column and key words and examples of text (in italic) right column.

and was very interested in the material himself, which reflected

in the quality of teaching”, “is an engaging storyteller and is

clearly knowledgeable and passionate about the topic area; he is a

master at imparting complex concepts by embedding them within

memorable anecdotes. Always approachable and quick to respond

to student queries”, and “he was engaging and was passionate

about the subject material. His use of real-world examples was

helpful in generating interest about some of the less interesting

subject material”.

Lecturers from a non-English speaking background were

more likely to be praised for their explanation, availability, and

assessment guidance. For example, “he explained very clear and can

make people (me for example) interested to this course as he really

into this course :) the way he teach is very comfortable” and “he can

answer all questions quickly and clearly, more over, he is patient

to answer online”. Interestingly, the students praised lecturers

with non-English speaking backgrounds for their explanation

and delivery, while simultaneously asked for improvement in the

lecture delivery topic (the two topics broadly overlap), a potential

explanation is that perhaps non-native speakers may have put

additional effort in trying to be clearer in their explanations, while

at the same time perceived difficulty in the usage of English for a

non-native speaker brings attention to the perceived quality of the

lecture delivery.

Lecturers from an English speaking background were

more likely to be commented on their entertainment,

relevance, and being interesting, with comments such as

“Fun, Interesting, Informative, Enthusiastic”, “her notes

were really helpful and quite in depth. She explained things

clearly and precisely. Her lectures were really interactive and

interesting as she made students interact by coming up to

demonstrate certain examples”, and “very interactive with the

students and attempted to make less stimulating concepts

really interesting”.

There were some significant student characteristics, between

female international students (baseline) and male local students,

within the best feature STM output, see Supplementary Table S3.

Plots of the common words used by the various student

groups for the significant Topics 1 (engagement/preparedness),

2 (explanation), 5 (relevance), and 7 (interest) were examined.

For Topic 1, where female lecturers are more affected, female

international students were more focused on the lectures and

how prepared the lecturers were while male local students

were more concerned with the engagement and content, see

Supplementary Figure S2A. For Topic 2, where the comments

are more likely related to female lecturers and lecturers with

non-English speaking backgrounds, female international students

comment on clarity (“clear”) in general while male local students

comment on the materials, notes, and explanations. For the

students discussing Topic 5, where the topics are more likely

for male and lecturers with English speaking background, male

local students discussed “examples” while female international

students use the word “us” perhaps suggesting the relevance

needed to be tied directly to them in some manner as opposed

to broader examples, see Supplementary Figure S2C. For Topic 7,

primarily concerning lecturers with English language background,

female international students comment on the patience of

the lecturer while on the other end male local students are

focused more on the knowledge possessed by the lecturer, see

Supplementary Figure S2D.

3 Limitations

We note that our study is based on observational data, and

statistical analyses have been based only on the sample of students

who responded to the SET survey and left comments. Different

students will have different probabilities of doing so, depending

on various factors. As such our findings should not be generalized

to the whole student population, which includes those students

who do not respond to survey or those who respond but do not

leave comments. Interpretation of our results is conditional on

the student having left a text comment. See, for example, Imbens

and Rubin (2015) and Pearl (2009), for detailed discussions and
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potential solutions. Future study will attempt to generalize findings

to the entire student population, and it will be interesting to find

differences between the self-selected population who contribute

text comments, to the non-response population.

While we have limited our study to understanding the

association between gender characteristics with the topics,

additional covariates could be added to the model, at some

increased computational cost. Adding additional covariates could

provide further insight and would be of interest in the

future studies.

Finally, analysis of large corpus of text data is a difficult

task. We acknowledge that the STM model is not perfect, and in

particular, topic labeling was carried out manually. The procedure

can be influenced by the authors’ own interpretation of the words

and context.

4 Conclusion

Student comments on how lecturers can improve their teaching

is particularly important because lecturers are increasingly being

asked by their employer to address student concerns. Previous

studies have either combined the best features with improvement,

or only focused on best features. The pooling of the two datasets

likely lead to the best features dominating improvement comments

as there are typically fewer comments in the improvement dataset.

As far as we are aware, this is the first study that analyses

improvement comments in detail. Our approach relies on the

structural topic modeling framework that allows us to make

inferential statements about gender or cultural effects on the

prevalence of a topic. We have identified clearly distinctive topics

driven by gender and culture of lecturers.

Overall, we have found that female lecturers have been asked

to improve on topics which may not be entirely within their

control, such as lecture environment and crowd control (i.e., time

management and controlling classroom disruptions) which may

relate to the perceived lack of authority in female lectures. While

male lecturers were asked to improve on specific, and often, more

actionable items, such as the pace, explanations, and quality of notes

of the lecture delivery.

Furthermore, it seems that lecturers from a non-English

speaking background are more likely to be critiqued in terms

of their lecture delivery which is related to the pace, clarity of

speech, and unfortunately accent which they cannot easily alter,

but on the other hand, they also receive positive comments from

the best features comments on the clarity of their explanation,

suggesting that these lecturers may be aware of the potential

negative effect of their accent, and compensate for it by making

an extra effort to be clear. Non-native speakers, as well as female

lecturers, are also perceived as less entertaining, with the male and

native speakers praised for their ability to make the material feel

relevant and engaging.

The findings from this study clearly highlight the different ways

in which students praise and critique their lecturers’ teaching, and

in some cases, students may ask improvements on things that

may not be easily actionable, making it difficult for some lecturers

to improve their SET ratings. Lecturers are increasingly expected

to respond to student comments (sometimes publicly), and any

potential implicit biases should be considered by anyone using SET.
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