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Abstract

For over 50 years instructor humor has been recognized as a way to positively impact stu-

dent cognitive and affective learning. However, no study has explored humor exclusively in

the context of college science courses, which have the reputation of being difficult and bor-

ing. The majority of studies that explore humor have assumed that students perceive

instructor humor to be funny, yet students likely perceive some instructor humor as unfunny

or offensive. Further, evidence suggests that women perceive certain subjects to be more

offensive than men, yet we do not know what impact this may have on the experience of

women in the classroom. To address these gaps in the literature, we surveyed students

across 25 different college science courses about their perceptions of instructor humor in

college science classes, which yielded 1637 student responses. Open-coding methods

were used to analyze student responses to a question about why students appreciate

humor. Multinomial regression was used to identify whether there are gender differences in

the extent to which funny, unfunny, and offensive humor influenced student attention to

course content, instructor relatability, and student sense of belonging. Logistic regression

was used to examine gender differences in what subjects students find funny and offensive

when joked about by college science instructors. Nearly 99% of students reported that they

appreciate instructor humor and reported that it positively changes the classroom atmo-

sphere, improves student experiences during class, and enhances the student-instructor

relationship. We found that funny humor tends to increase student attention to course con-

tent, instructor relatability, and student sense of belonging. Conversely, offensive humor

tends to decrease instructor relatability and student sense of belonging. Lastly, we identified

subjects that males were more likely to find funny and females were more likely to find offen-

sive if a college science instructor were to joke about them.
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Introduction

Students often perceive science courses to be difficult, competitive, and boring and science

instructors have been stereotyped as dull and described as unapproachable [1–5]. Although

these perceptions can be difficult to alter, one classroom practice that has the potential to posi-

tively change undergraduates’ perceptions of science instructors and science classrooms is

instructor use of humor.

Humor is commonly defined as the quality of being amusing or funny [6]. Although

humor is subjective and it is often difficult to describe why something is funny, the research lit-

erature on humor suggests that what is often humorous is what is unexpected from the norm

[7–9]. People use humor for many different reasons [9]; humor can be used to increase group

cohesion [7,9–11] to relieve stress [9,12], or to assert superiority [9,12].

College instructors have been shown to regularly use humor during class [13–15]. One

study that sampled from 70 college courses across different academic disciplines found that

80% of instructors used humor at least once during a randomly selected 50-minute lecture

[13]. For over 50 years, instructor humor has been recognized as a way to positively impact

student cognitive and affective learning [9,16–21]. For example, studies have shown that

humor in the college classroom is positively related to student sense of community in the class-

room [16], student attention during class [16–18], student comfort asking questions of the

instructor [19], student participation in class [20], and student motivation to attend class [19].

Further, students self-report that humor improves their learning [19,21], although research

results conflict about whether humor actually enhances student learning. Some studies have

found no relationship between humor and student learning [22,23], while other studies have

found that humor has a positive effect on student learning [9,24–26]. Notably, to our knowl-

edge, no studies have explored the benefits of instructor humor specifically in the context of

college science courses, which are often perceived as difficult and competitive [1–5].

The majority of studies that explore the effect of instructor humor on students have

assumed that students perceived the humor to be funny, yet it is likely that students experience

instructor humor that they perceive as unfunny or may even consider to be offensive. In fact,

one study surveyed 124 students across three college classes about instructor use of humor and

when students were asked to report possible problems with using humor in class, 32% of stu-

dents identified that humor has the potential to be offensive [16]. Further, students in an intro-

ductory communications course generated 513 examples of instructor humor that they

considered to be inappropriate, many of which were disparaging to students [24]. Even though

there is evidence for what students perceive to be offensive or inappropriate forms of humor,

to our knowledge no studies have explored how instructor use of offensive humor may influ-

ence students’ experiences in the science classroom.

Further, there is some evidence that female students perceive certain subjects to be more

offensive than male students do. Studies have shown that female students are less tolerant of

jokes about male or female stereotypes that are crude or profane [25] and female students are

less likely than male students to enjoy sexual humor [26]. We do not know if women are more

offended by topics of jokes that may be used by instructors in college science classrooms, nor do

we know what impact offensive humor may have on the experience of women in science classes.

We do know however, that undergraduate women in college science courses have reported

lower sense of belonging [27–29], lower confidence [30,31], and lower perception of their aca-

demic abilities compared to their male counterparts [30–33]. Further, evidence suggests that

women may be less engaged in science classes [34]; specifically, studies show that, compared to

males, females have a lower preference for being a leader in small group discussion [35] and

do not participate as much in whole class discussion in college science courses [36]. Studies
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have also shown that female science, technology, engineering, and math (STEM) majors report

significantly lower respect and recognition from STEM instructors [30] and are less likely to

perceive that instructors know their name [37]. Notably, many of these gender disparities have

been found across undergraduate science courses, even in disciplines such as biology where

women make up 60% of undergraduate majors [30,31,38–40]. Could instructor use of humor

be a factor negatively affecting the experience of women in college science courses?

In this manuscript, we set out to explore student perceptions of instructor use of humor in

college science classrooms and whether there are any gender differences in how students per-

ceive and are affected by instructor use of humor. The specific research questions of each

study are as follows:

Study I: To what extent do students appreciate when instructors use humor in college sci-

ence classes? Why do students appreciate when instructors use humor in college science

classes?

Study II: How do instructors’ use of funny humor, unfunny humor, and offensive humor in

college science courses affect student attention to course content, instructor relatability,

and student sense of belonging to the course? Are there gender differences in the extent to

which students report being affected by funny, unfunny, and offensive humor?

Study III: When instructors use humor in college science classes, what potentially humor-

ous subjects are students likely to find funny? What potentially humorous subjects are stu-

dents likely to find offensive? Are there potentially humorous subjects that male or female

students are more likely to find funny or offensive?

Methods and results

This study was done with an approved Arizona State University Institutional Review Board

protocol #00005725.

This research project was conducted as part of a biology education course-based research

experience (CRE) taught by KMC, MEB, and SEB in the spring semester of 2017. A CRE is a

course where students engage in novel, broadly relevant research [41,42]. This course was back-

ward designed with the goal of teaching students about biology education research by exploring

a research question that could result in publication [43]. Sixteen students were enrolled in the

semester-long 3 unit course. The instructors of the course and the student researchers collec-

tively were responsible for developing the research questions, collecting data, analyzing data,

interpreting data, and communicating the findings. See Cooper and Brownell (under review

[44]) for a more detailed description of the structure and organization of this CRE.

Humor survey development and distribution

No previously developed survey existed to explore student perceptions of instructor use of

humor in college science classrooms, so we designed a survey based on our specific research

questions and the prior literature. We iteratively reviewed and modified the survey questions

using a set of criteria that we developed to assess the appropriateness of each question (e.g. Is

the question grammatically correct? Is the meaning and interpretation of the question clear?

Are the question answer choices unambiguous in meaning?) [45]. Seventeen researchers

reviewed the survey and evaluated the appropriateness of survey questions based on the crite-

ria [45]. The researchers provided written feedback about each question and the survey was

revised. Next, three of the researchers (GVB, EAW, RJ) conducted a series of think-aloud

Gender differences in student perceptions of instructor humor in college science courses

PLOS ONE | https://doi.org/10.1371/journal.pone.0201258 August 15, 2018 3 / 24

https://doi.org/10.1371/journal.pone.0201258


interviews with a total of eight undergraduate biology students to establish cognitive validity of

the humor survey by ensuring that students understood what each question was asking. The

survey was iteratively revised after each think-aloud interview [46]. Seventeen of the research-

ers completed the revised humor survey and again evaluated each question using the criteria

for assessing survey questions. Once again, the survey was revised based on their feedback.

Finally, the humor survey was piloted with one biology education post-doc, three biology edu-

cation graduate students, and three undergraduate biology students, none of whom were

involved with the project. The survey was revised a final time based on their feedback. Thus,

the humor survey was iteratively revised a total of 11 times with 49 instances of individual

feedback. Please see the Supplemental Information (S1 File) for questions from the final

humor survey.

Data were collected from a large Research 1 institution in the Southwest United States. We

recruited instructors to deploy the survey in their science classes. Instructors offered students a

small amount of extra-credit for completing the ~15 minute survey. In cases where an instruc-

tor was not able to offer extra-credit, students were offered a chance to win a $200 gift card for

completing the survey.

The survey was deployed using the online platform Qualtrics in 25 different undergraduate

science classes, including courses in biology, chemistry, physics, and environmental science.

Once instructors deployed the survey, students were given approximately one week to com-

plete it. The Institutional Review Board at the institution where this study was conducted

requires that students consent at the beginning of the survey to have their data used for

research purposes. Once all data were collected, student names were immediately removed

from survey responses and replaced with random identifiers. Two researchers (JMC and KM)

cleaned the data by removing all entries from students who did not consent to participate in

the study and from students who did not finish completing the survey. The researchers also

deleted any duplicate responses from students who completed the survey more than once,

leaving a complete set of 1637 student responses. Demographics of the students who consented

to having their data included in the study are shown in Table 1.

This study was conducted at an institution in the United States and we recognize that

humor is highly dependent on culture and thus, these findings may not be translatable to non-

Western cultures [9,47].

Study I: To what extent do students appreciate when instructors use humor

in college science classes? Why do students appreciate when instructors use

humor in college science classes?

Study I Methods. To determine the extent to which students appreciate when instructors

use humor in college science classes, we analyzed the survey question “Please indicate the

degree to which you agree with the following statement: I appreciate when instructors use

humor in college science classrooms,” which students answered using a 6-point Likert-scale

ranging from 1 = strongly disagree to 6 = strongly agree. We designed a 6-point Likert-scale

because we wanted to know whether students either agreed or disagreed with the statement

and our think-aloud interviews indicated that students were not neutral or ambivalent about

the extent to which they appreciated instructor humor.

Students who strongly agreed or agreed that they appreciate when instructors use humor in

college science classrooms were asked to explain their reasoning for why they appreciate when

instructors use humor in college science classrooms. Four researchers (TH, ECL, AK, and TR)

reviewed student responses to this open-ended question using inductive coding [48]. We

probed why students appreciate instructors’ use of humor in undergraduate science courses
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without a specific hypothesis in mind because this question has never been explored in the

context of undergraduate science courses. Thus, we did not want to bias our findings and we

let themes emerge from the data [49]. Together, the researchers analyzed a subset of 500 stu-

dent responses and developed a rubric to describe the most apparent themes. Two researchers

(KMC and SEB) reviewed the rubric and 200 student responses to ensure that the rubric was

representative of the most apparent themes. Then, using the rubric, the four researchers (TH,

ECL, AK, and TR) individually analyzed 200 student responses using constant comparison

methods [50]. They assigned each quote to a theme and constantly compared quotes to each

other to ensure that each quote fit within the description of the theme that it was assigned to

and to ensure that quotes were not different enough to warrant another category. A single stu-

dent’s response could consist of multiple quotes. After individually coding 200 responses, the

researchers compared codes and revised the rubric. This process was repeated until there was a

consensus estimate of at least 70% among all four researchers. Once reaching a consensus esti-

mate of 70%, the four researchers individually used the rubric to code every student response.

Finally, the researchers compared their codes for every student response and came to consen-

sus when they disagreed. See Supporting Information (S2 File) for a copy of the coding rubric.

Study I Results. The majority of students strongly agreed (63.7%), agreed (31.5%), or

slightly agreed (3.7%) with the statement “I appreciate when instructors use humor in college

science classrooms.” Very few students strongly disagreed (0.4%), disagreed (0.2%), or slightly

disagreed (0.5%) with the statement. Collapsing the data, 98.8% of students agreed and only

1.2% of students disagreed that they appreciate when instructors use humor in college science

classrooms (Fig 1).

Table 1. Demographics of students who completed the humor survey.

% of Students (n = 1637)

Gender Female 61.3%

Male 37.0%

Other 0.6%

Decline to state 1.0%

Race/ethnicity American Indian, Native American, or Alaskan Native 0.5%

Asian 14.6%

Black or African American 4.2%

Hispanic or Latino or Spanish 12.5%

Native Hawaiian or Other Pacific Islander 0.5%

White/Caucasian 49.8%

Multiple races 11.7%

Other 3.4%

Decline to state 2.7%

Age 18–22 86.3%

23–27 8.4%

28–32 1.3%

33+ 1.6%

Decline to state 2.3%

Major Biological Sciences major 57.5%

Chemistry or Biochemistry major 12.2%

Engineering major 9.3%

Other major (e.g. Psychology, Computer Science, Business) 19.2%

Decline to state 1.9%

https://doi.org/10.1371/journal.pone.0201258.t001
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Students who strongly agreed or agreed that they appreciate when instructors use humor in

college science classrooms were asked why they appreciate when instructors use humor. The

inductive coding analysis generated nine themes. Of the 1557 students who strongly agreed or

agreed that they appreciated humor, 1541 students provided a response to the question and

1475 of the responses (94.7%) were able to be coded. The nine themes were grouped into three

larger categories: (1) humor positively changes the classroom environment, (2) humor improves

students’ experience in class, and (3) humor enhances the relationship between students and

the instructor. Students were able to write as much as they wanted in response to this question

and 1139 students (77.2% of students who provided responses that could be coded) reported

more than one reason for why they appreciate when instructors use humor in college science

classrooms. The average number of reasons that a student reported was 1.62. The percent of

responses that fell into a particular category was calculated by dividing the number of responses

by the number of students who provided a response that could be coded (n = 1475).

Students reported that they appreciate when instructors use humor in college science classes

because it positively changes the classroom atmosphere (Table 2). Specifically, 49.4% of stu-

dents appreciate science instructors’ use of humor because it makes class more interesting, fun,

or exciting and makes the class feel less boring. Students (21.8%) also described how science

classes can feel “dark” or “heavy” and when science instructors use humor, it lightens the mood

of the class and creates a more comfortable and inviting environment. Further, students (7.8%)

acknowledged that science content can be difficult and when instructors use humor, it gives stu-

dents a break from the hard content and allows for more time to process difficult information.

Students also highlighted that humor improves students’ experiences during class. For

example, 26.5% of students described that when science instructors use humor, it can cause

students to pay more attention in class or to be more engaged with the material and 21.4% of

students perceived that humor helps them retain science content and can even enhance their

learning. Additionally, students (8.5%) described that science classrooms can cause them to

feel stressed or anxious, but instructor use of humor can reduce students’ stress related emo-

tions about the class.

The final overarching category that emerged from the data was that instructor use of

humor can enhance the relationship between the instructor and the student. Students (13.3%)

Fig 1. Student responses to the statement “I appreciate when instructors use humor in college science classrooms”.

https://doi.org/10.1371/journal.pone.0201258.g001
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Table 2. Students’ reasons why they appreciate instructor use of humor in college science classrooms.

Theme Description of theme % Responses

(n = 1475)

Example student quote Example student quote

Humor positively changes the classroom atmosphere
Makes class more

interesting, fun, or

exciting

Student indicates that when instructors

use humor in college science classes it

makes class more interesting, fun,

exciting, entertaining, enjoyable,

engaging, or less boring.

49.4% “When humor is used in class it just

makes the time more fun and enjoyable

rather than just listening to someone

speak for an hour and a half about

science.”

“I find that humor helps to make classes

more enjoyable in general and that one

simple laugh can help put you in the

right mood for the rest of the day, which

is especially helpful when you’re a

science major with organic chemistry at

7:30am.”

Lightens the mood of

class

Student indicates that when instructors

use humor in college science classes it

lightens the mood of the class, makes the

atmosphere friendlier, more relaxed,

more comfortable, more inviting, or less

intimidating.

21.8% “Science is very black and white, and it is

nice to lighten the mood of the classroom

sometimes.”

“Humor brings an air of lightness into

the lecture. Not so heavy.”

Gives students a

break from hard

content

Student indicates that when instructors

use humor in college science classes it

gives students a break from difficult

science content, allows them time to

process the material, or breaks up a lot of

information.

7.8% “When instructors use humor in class, I

feel like it gives the students a moment of

relief or laughter that is mostly never

seen in the dense material covered in

science courses.”

"Typically, the information we learn is

sometimes hard to understand, so when

humor is used, our brains get a brief

break to re-group before learning more

hard stuff."

Humor improves students’ experience during class
Engages students

during class

Student indicates that when instructors

use humor in college science classes it

changes students’ behavior causing them

to listen more, pay more attention, be

more involved, be more present, be more

engaged, or focus on the material.

26.5% “I appreciate when an instructor uses

humor in class because it can help keep

students engaged in the topics especially

when the class is nearing a close.”

“For me, humor in any class increases

my attention level and my willingness to

participate in the class. I think it’s more

important to do for science class because

the material can be very dry and

repetitive, so any comedic relief is nice.”

Enhances student

learning

Student indicates that when instructors

use humor in college science classes they

learn more in class or that humor helps

students remember, retain, recall, or

understand content.

21.4% “Humor makes points and concepts in

class easier to remember/memorize”

“When instructors use humor during

any class, it allows me to connect more

to the info (. . .) Maybe I remember a

joke or something they said that helps

me remember the info.”

Reduces stress-

related emotions

about class

Student indicates that when instructors

use humor in college science classes it

causes students to feel more calm or less

anxious, nervous, stressed, or tense about

learning science content or about the

class broadly.

8.5% “It takes away a bit of the stress that we

have when we’re learning something in

class that might be difficult for us to

understand.”

"Science is one of the harder subjects to

be found on a college course list, and

with this comes a lot of stress and

anxiety, so when a teacher takes the time

to joke around, it takes some of the edge

off."

Humor enhances relationships between students and instructors
Makes the instructor

more relatable or

personable

Student indicates that when instructors

use humor in college science classes it

makes the instructor more relatable,

more personable, more human, or the

student feels like they have more in

common with the instructor.

13.3% “When my professors use humor, it

makes them more relatable. Using

humor also makes them more ‘real’ to

me.”

“I appreciate when instructors use

humor in the classroom because it’s a

reminder they are people just like us.”

Makes the instructor

more approachable

Student indicates that when instructors

use humor in college science classes it

makes students feel less intimidated,

more comfortable, or less nervous

approaching the instructor.

7.6% “By using humor, the instructors seem to

be more approachable. Therefore, I am

more likely to approach them and ask

them questions after class.”

“The professor using humor helps me

feel comfortable enough with the

professor so that I can ask questions.”

Builds a relationship

between the

instructor and the

student

This category extends beyond relating to

or approaching the instructor. Student

indicates that the distance between

instructor and student is decreasing or

indicates that there is a connection or

bond being built between the student

and instructor.

5.5% “When a professor is funny or tells a lot

of jokes, it helps break down the barriers

between students and professors that

prevent the two from forming a better

relationship.”

"I think that it creates a better

relationship between the students and

the teacher."

https://doi.org/10.1371/journal.pone.0201258.t002
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described that when science instructors use humor it makes the instructor more personable or

relatable and helps students realize that the instructor is a “real person.” In fact, some students

(7.6%) perceive that when instructors use humor they appear more approachable and students

are more likely to go to them for help or advice. Lastly, students (5.5%) perceived that science

instructors’ use of humor can go beyond making the instructors seem more personable and

approachable and help build a relationship between instructors and students.

Study I Conclusion. Nearly all students (98.8%) appreciate when instructors use humor

in college science classrooms. Students appreciate science instructors’ use of humor because it

positively changes the classroom atmosphere, improves students’ experience in class, and

enhances the relationship between students and the instructor.

Study II: How do instructors’ use of funny humor, unfunny humor, and

offensive humor in college science courses affect student attention to

course content, instructor relatability, and student sense of belonging to

the course? Are there gender differences in the extent to which students

report being affected by funny, unfunny, and offensive humor?

In general, the use of humor has been shown to positively impact students. However, while

instructors likely intend for students to find their humor funny, instructors’ use of humor in

college science classrooms may not be perceived by all students as funny, and some humor

may even be perceived by students as offensive. Yet, no prior study has explored how instruc-

tor humor that students perceive to be unfunny or offensive affects students in science courses.

Thus, we were interested in exploring the impact of funny, unfunny, and offensive humor on

student experiences in class. Further, we tested whether there were gender differences in the

extent to which funny, unfunny, and offensive humor impacts student attention to course con-

tent, instructor relatability, and student sense of belonging to the science course. We acknowl-

edge that gender identity is not binary (male/female) and recognize that some students

identify with non-binary gender identities. Unfortunately, there were too few students who

identified as non-binary to include them in the gender analyses in this study.

Study II Methods. On the humor survey, students were asked to provide an example of a

time that an instructor used humor in a college science course and they thought that it was

funny (n = 1637). Then, students were asked how their example of the instructor’s use of

funny humor affected their attention to course content, which they answered on a 5-point

Likert scale: 1 = It made me pay a lot less attention to course content, 2 = It made me pay a lit-

tle less attention to course content, 3 = It did not affect my attention to course content, 4 = It

made me pay a little more attention to course content, 5 = It made me pay a lot more attention

to course content. Students were also asked how their example of the instructor’s use of funny

humor influenced instructor relatability, which they answered on a 5-point Likert scale: 1 = It

made the instructor a lot less relatable, 2 = It made the instructor a little less relatable, 3 = It

did not affect how relatable the instructor was to me, 4 = It made the instructor a little more

relatable, 5 = It made the instructor a lot more relatable. Finally, students were asked how their

example of the instructor’s funny use of humor affected their sense of belonging to their sci-

ence class, which they answered using a 5-point Likert scale: 1 = It made me feel like I belonged

to the class a lot less, 2 = It made me feel like I belonged to class a little less, 3 = It did not affect

my sense of belonging to the class, 4 = It made me feel like I belonged to class a little more,

5 = It made me feel like I belonged to the class a lot more. We designed a 5-point Likert-scale

to measure these constructs and included a neutral choice (e.g. It did not affect my attention to

course content) because we expected that some humor may not affect a student’s behavior or
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feelings during class, and when we piloted these questions during think-aloud interviews, we

found this to be true.

Next, students were asked to provide an example of a time that an instructor used humor in

a college science course and they did not find it funny. After students provided the example

that they did not think was funny, they were asked whether they perceived the example of

instructor humor as offensive (1411 students provided an unfunny example that they did not

perceive as offensive (unfunny humor) and 159 students provided an unfunny example that

they perceived as offensive (offensive humor)). Then, using the same format of questions

described above, students were asked to report how the example of an instructor’s use of

humor that they did not find funny affected their attention to course content, instructor relat-

ability, and their sense of belonging to the class. We used multinomial logistic regression to

determine whether there were gender differences in the extent to which students reported that

funny, unfunny, and offensive humor affected their attention to course content, instructor

relatability, and sense of belonging to the course. Multinomial logistic regression is an

approach for modeling the relationship between more than two categorically distributed

dependent variables- in this case, whether a student reported that a type of humor had a posi-

tive impact, no impact, or a negative impact on an outcome variable (student attention to

course content, instructor relatability, and sense of belonging to the class) and predictor vari-

ables, in this case, student gender. For each type of instructor humor- funny, unfunny, and

offensive- we ran three multinomial models to explore the effect of that particular type of

instructor humor on students’ reported attention to course content, instructor relatability, and

sense of belonging to the class, respectively. Each multinomial model consists of a set of two

independent binary logistic regression models. We provide the results of each regression by

listing the focus category followed by the reference category and the respective p-value (e.g.

focus category/reference category, p-value). There are several ways to interpret model coeffi-

cients from logistic regression; the most accessible way is to interpret the natural exponential

of the estimated coefficient, which is the factor of change in odds that females compared to

males will report that humor affected them in a particular way (e.g. did not affect their sense of

belonging vs. increased their sense of belonging), also referred to as the “odds ratio.” The odds

ratio can be considered a standardized effect size statistic because the explanatory variable,

gender, is binary [51,52].

Study II Results. Attention to course content. We found that the majority of students

reported that an instructor’s use of funny humor caused them to pay either a little more (39.0%)

or a lot more (49.2%) attention to course content. For 11.1% of students, an instructor’s use of

funny humor did not affect their attention to course content and for less than 1% of students, it

caused them to pay attention to course content less (Fig 2A). Females were not significantly

more likely than males to report that funny humor makes them pay more attention to course

content (more attention/less attention, p = 0.85; more attention/no effect, p = 0.23). All model

coefficients, z values, p values, and significant odds ratios are listed in Table 3.

The majority of students (74.8%) reported than an instructor’s use of unfunny humor did

not affect their attention to course content. However, for nearly 16% of students, an instruc-

tor’s use of unfunny humor caused them to pay a little less (11.4%) or a lot less (4.1%) attention

to content. For some students, even though they found an instructor’s use of humor unfunny,

it still caused them to pay attention to the content either a little more (7.1%) or a lot more

(2.7%) (Fig 2A). Females were 1.6x more likely than males to report that unfunny humor had

no effect on their attention compared to reporting that it made them pay more attention (no

effect/more attention, p = 0.007). However, there was no significant gender difference in the

extent to which students reported that unfunny humor had no effect on their attention when

compared to causing them to pay less attention (no effect/less attention, p = 0.15).
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Fig 2. A. Student perception of how instructor use of funny, unfunny, and offensive humor affect their attention to

course content. B. Student perception of how funny, unfunny, and offensive humor affect instructor relatability. C.

Student perception of how funny, unfunny, and offensive humor affect their sense of belonging to the course.

https://doi.org/10.1371/journal.pone.0201258.g002
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Table 3. Multinomial regression coefficients for models used to determine whether there are gender differences in the extent to which funny, unfunny, and offen-

sive humor affects student self-reported attention to course content, instructor relatability, and sense of belonging to the class.

Intercept

β±CI

(z-value, p-

value)

Gender: female

(ref:male)

β±CI

(z-value, p-value)

Standardized effect size- odds ratio that females compared to males will report that

humor affected their attention in a specific waya

Dependent variable = Student attention to course content

Funny

humor

(n = 1608)

Increased attentionb

(ref: No effect)

1.97 ± 0.24

(z = 15.83, p

<0.001)

0.19 ± 0.31

(z = 1.20, p =

0.23)

Increased attention

(ref: Decreased

attention)

4.88 ± 0.98

(z = 9.73 p <

0.001)

0.12 ± 1.27

(z = 0.19, p =

0.85)

Unfunny

humor

(n = 1380)

No effect

(ref: Increased

attention)

1.76 ± 0.50

(z = 13.56, p <

0.001)

0.49 ± 0.35

(z = 2.69, p =

0.007)

Females were 1.6x more likely than males to report that unfunny humor has no effect on

attention to course content compared to reporting that it increased their attention.

No effect

(ref: Decreased

attention)

1.71 ± 0.25

(z = 13.48, p <

0.001)

-0.22 ±0.31

(z = -1.42, p =

0.15)

Offensive

humor

(n = 153)

No effect

(ref: Increased

attention)

1.22 ± 1.00

(z = 2.41, p =

0.02)

0.22 ± 0.78

(z = 0.37, p =

0.71

No effect

(ref: Decreased

attention)

0.06 ± 0.69

(z = 0.17, p =

0.86)

-0.08 ± 0.78

(z = -0.20, p =

0.84)

Dependent variable = Instructor relatability

Funny

humor

(n = 1608)

Increased relatability

(ref: No effect)

2.11 ± 0.25

(z = 16.08, p <

0.001)

0.22 ± 0.33

(z = 1.31, p =

0.19)

Increased relatability

(ref: Decreased

relatability)

4.90 ± 0.98

(z = 9.76 p =

0.001)

0.81 ± 1.51

(z = 1.07, p =

0.29)

Unfunny

humor

(n = 1378)

No effect

(ref: Increased

relatability)

1.43 ± 0.24

(z = 12.00, p <

0.001)

0.82 ± 0.35

(z = 4.54, p =

0.001)

Females were 2.3x more likely than males to report that unfunny humor has no effect on

instructor relatability compared to reporting that it increased instructor relatability.

No effect

(ref: Decreased

relatability)

1.31 ± 0.22

(z = 11.50, p <

0.001)

-0.27 ± 0.27

(z = -1.91, p =

0.06)

Offensive

humor

(n = 153)

Decreased relatability

(ref: Increased

relatability)

1.83 ± 1.06

(z = 3.40, p <

0.001)

2.72 ±2.23

(z = 2.39, p =

0.02)

Females were 15.2x more likely than males to report that offensive humor decreased

instructor relatability compared to reporting that it increased instructor relatability.

Decreased relatability

(ref: No effect)

1.02 ± 0.76

(z = 2.63, p =

0.01)

0.59 ± 0.90

(z = 1.27, p =

0.20)

Dependent variable = Student sense of belonging to the course

Funny

humor

(n = 1607)

Increased sense of

belonging

(ref: No effect)

1.35 ± 0.20

(z = 13.44, p <

0.001)

0.09 ± 0.25

(z = 0.67 p =

0.50)

Increased sense of

belonging

(ref: Decreased sense

of belonging)

11.90 ± 34.38

(z = 0.68, p =

0.50)

-5.19 ± 34.4

(z = -0.29, p =

0.77)

(Continued)
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For many students, if the instructor’s use of humor was offensive to them, it negatively

influenced their attention to course content, as 23.3% of students described that an instructor’s

use of offensive humor caused them to pay attention to course content a little less and 20.8% of

students described that it caused them to pay attention a lot less. For 45.3% of students, an

instructor’s use of offensive humor did not affect their attention to course content. There were

some students who, despite finding the instructor’s use of humor offensive, reported that it

made them pay attention to course content either a little more (8.2%) or a lot more (2.5%) (Fig

2A). Females were no more or less likely than males to report that offensive humor had no

effect on their attention to course content (no effect/less attention, p = 0.84, no effect/more

attention, p = 0.71).

Instructor relatability. On average, an instructor’s use of funny humor in college science

classes increased instructor relatability for students. The majority of students reported that an

instructor’s use of funny humor made the instructor either a little more relatable (36.2%) or a

lot more relatable (53.7%). While 9.5% of students reported that the instructor’s use of funny

humor did not affect how relatable the instructor was to the student, only 0.5% of students

reported that it made the instructor less relatable to them (Fig 2B). Females were not signifi-

cantly more likely than males to report that funny humor makes the instructor more relatable

(more relatable/no effect, p = 0.19, more relatable/less relatable p = 0.29).

For most students (67.5%), an instructor’s use of unfunny humor did not affect how relat-

able the instructor of the course was to them. However, some students reported that an

instructor’s use of unfunny humor made the instructor a little less relatable (14.9%) or a lot

less relatable (6.7%). Interestingly, about 10% of students reported that even when they did not

find an instructor’s use of humor funny, it still made the instructor seem a little more relatable

(7.0%) or a lot more relatable (3.8%) (Fig 2B). Females were 2.3x more likely than males to

report that unfunny humor had no effect on their instructor’s relatability compared to a posi-

tive impact (no effect/more relatable, p = 0.001). However, there was no significant gender dif-

ference in the extent to which students reported that unfunny humor had no effect on

instructor relatability compared to a negative impact (no effect/less relatable, p = 0.06).

Table 3. (Continued)

Intercept

β±CI

(z-value, p-

value)

Gender: female

(ref:male)

β±CI

(z-value, p-value)

Standardized effect size- odds ratio that females compared to males will report that

humor affected their attention in a specific waya

Unfunny

humor

(n = 1381)

No effect

(ref: Increased sense of

belonging)

1.77 ± 0.25

(z = 14.09, p <

0.001)

1.01 ± 0.39

(z = 5.00, p <

0.001

Females were 2.7x more likely than males to report that unfunny humor has no effect on

their belonging compared to reporting that it increased their belonging.

No effect

(ref: Decreased sense

of belonging)

2.36 ± 0.31

(z = 14.46, p <

0.001)

-0.40 ± 0.39

(z = -2.03, p =

0.04)

Females were 1.5x less likely than males to report that unfunny humor has no effect on

their belonging compared to reporting that it decreases their belonging.

Offensive

humor

(n = 153)

Decreased belonging

(ref: Increased

belonging)

1.57 ± 0.96

(z = 3.40, p <

0.001)

2.18 ± 1.71

(z = 2.51, p =

0.01)

Females were 8.8x more likely than males to report that offensive humor decreased

belonging compared to reporting that it increased their belonging.

Decreased belonging

(ref: no effect)

0.98 ± 0.76

(z = 2.51, p =

0.01)

0.13 ± 0.88

(z = 0.29, p =

0.77)

aThe odds ratio that females compared to males will report that a type of humor will affect them in a specific way is reported out for significant findings.
bThe focus category for each respective analysis is the dependent variable reported by the majority of students.

https://doi.org/10.1371/journal.pone.0201258.t003
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If the instructor’s use of unfunny humor was offensive, the majority of students reported

that it made the instructor a little less (30.8%) or a lot less (47.2%) relatable. For 18.2% of stu-

dents, the instructor’s offensive humor did not affect how relatable the instructor was for the

student, and a minority of students (3.8%) reported that although they perceived the instruc-

tor’s humor as offensive, it made the instructor more relatable to the student (Fig 2B). Females

were 15.2x more likely than males to report that offensive humor made the instructor of the

course less relatable compared to more relatable (less relatable/more relatable, p = 0.02). How-

ever, there was no significant gender difference in the extent to which students reported that

offensive humor made the instructor of the course less relatable compared to having no effect

on instructor relatability (less relatable/no effect, p = 0.20).

Sense of belonging. We were also interested to see how instructor use of humor affects stu-

dents’ sense of belonging to the course. On average, instructors using funny humor increased

students’ sense of belonging to their science class; instructor use of funny humor increased

most students’ sense of belonging to the course a little more (37.8%) or a lot more (42.2%). For

19.8% of students, the instructors’ use of funny humor did not affect their sense of belonging

and only 0.2% of students reported that the funny example caused them to feel as though they

belonged to class less (Fig 2C). Females were not significantly more likely than males to report

that funny humor makes them feel as though they belong more to the class (belong more/no

effect, p = 0.50, belong more/belong less, p = 0.77).

On average, science instructors’ use of unfunny humor did not seem to influence students’

sense of belonging to their science class. The majority of students (81.4%) reported that

instructors’ use of unfunny humor did not affect their sense of belonging. There was no clear

trend for how instructors’ use of unfunny humor affected the remaining students; less than

10% of students reported that an instructor’s use of unfunny humor caused them to feel like

they belonged to class a little more (3.9%) or a lot more (4.6%) and approximately 10% of stu-

dents reported that the instructor’s use of unfunny humor caused them to feel like they be-

longed to class a little less (7.3%) or a lot less (2.9%) (Fig 2C). Females were 2.7x more likely

than males to report that unfunny instructor humor has no effect on their belonging compared

to a positive impact (no effect/belong more, p< 0.001). However, females were 1.5x less likely

than males to report that unfunny humor has no effect on their belonging compared to a nega-

tive impact (no effect/belong less, p = 0.04).

When students perceived the instructors’ use of unfunny humor to be offensive, it was more

likely to negatively affect their sense of belonging. While 23.9% of students reported that an

instructor’s use of offensive humor did not affect their sense of belonging to the course, 35.8%

of students reported that it made them feel like they belonged to the class a little less and 35.8%

of students reported that it made them feel like they belonged to the class a lot less (Fig 2C).

Females were 8.8x more likely than males to report that offensive humor caused them to feel as

though they belong less to the course compared to reporting that offensive humor made them

feel as though they belong more to the course (belong less/belong more, p = 0.01). However,

there was no significant gender difference in the extent to which students reported that offensive

humor made them feel as though they belong less to the course when compared to reporting

that offensive humor had no effect on their sense of belonging (belong less/no effect, p = 0.77).

Study II Conclusion. Instructors’ use of humor that students found funny positively

affected the majority of students’ attention to course content, instructor relatability, and stu-

dents’ sense of belonging to the course. Instructors’ use of humor that students did not find

funny did not have an impact on most students’ attention to course content, instructor relat-

ability, or students’ sense of belonging to the class. However, if students considered an instruc-

tor’s unfunny example of humor to be offensive, for most students, it negatively influenced

their sense of belonging to the course and the instructor’s relatability. For most students,
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offensive humor either did not have an effect on their attention to course content or caused

them to pay less attention to course content.

There were few gender differences in how funny, unfunny, and offensive humor affected

student-reported attention to course content, instructor relatability, and sense of belonging to

the course. This suggests that females and males have similar reactions to humor that they find

funny and that they have similar reactions to humor that they find offensive. The differences

that were observed indicated that females were more likely than males to report that unfunny

humor did not affect them compared to reporting that it had a positive effect on their atten-

tion, instructor relatability, or sense of belonging. This isn’t necessarily surprising because very

few students reported that unfunny instructor humor affected them positively and these stu-

dents were mostly male. Similarly, female students were more likely than males to report that

offensive humor had a negative impact on their attention and instructor relatability compared

to reporting a positive impact. Once again, very few students reported that offensive humor

positively affected them and those who did were mostly male.

Study III: When instructors use humor in college science classes, what

potentially humorous subjects are students likely to find funny? What

potentially humorous subjects are students likely to find offensive? Are

there potentially humorous subjects that male or female students are more

likely to find funny or offensive?

Given the positive impact of funny instructor humor on students in science classrooms and

the negative impact of offensive humor on students in science classrooms, it would be helpful

to know what potentially humorous subjects students are most likely to find funny and offen-

sive if joked about by an instructor in the context of a college science course.

Study III Methods. To identify common potentially humorous subjects, 16 researchers

interviewed a convenience sample of 95 college students about the last funny joke that they

heard and the last offensive joke that they heard. These were not necessarily jokes told by an

instructor in class, but jokes that the student had heard most recently. Two researchers (KMC

and SEB) reviewed all 190 examples (95 examples of funny humor and 95 examples of offen-

sive humor), recorded the subject of each joke, and created a list of unique subjects that were

mentioned by at least three college students. The interviews of college students took place in

February 2017, shortly after the 2017 United States presidential inauguration, which was

reflected in the subjects that were recorded. We chose to include all subjects even if they were

specific to a particular time or event. We also noted that some of the subjects reported were

phrased as broader categories (e.g. religious individuals), so we added more specific subsets of

these categories (e.g. Mormons, Christians, Catholics, Jewish people, Muslims).

We included the list of 34 potentially humorous subjects on the humor survey that was

sent out to students in college science courses. On the humor survey, students were pre-

sented with the list of 34 potentially humorous subjects and asked “If a college science

instructor were to tell a joke in class, which of the following jokes might you find funny?

Please select all that you might find funny.” For the next question, students were presented

with the same list of 34 potentially humorous subjects and asked “If a college science

instructor were to tell a joke in class, which of the following jokes might you find offensive?

Please select all that you might find offensive.” The question explicitly asked students about

“jokes” but the responses were phrased with a focus on the joke subject (e.g. jokes about

dogs, jokes about politics).

Given prior research that shows that females and males can interpret humor differently

[25,26], we were interested in exploring whether there were differences in the subjects that
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females and males find funny and offensive when joked about by an instructor in the context

of a college science course. We used logistic regression to determine whether there were gen-

der differences in what subjects students reported that they might find funny and offensive.

Logistic regression is an approach for modeling the relationship between a dependent variable

with two categories, such as whether a student perceives a subject to be funny or not- and an

explanatory variable, such as gender. Because there were 34 comparisons for subjects that stu-

dents might find funny, and 34 comparisons for subjects students might find offensive, we

applied the Bonferroni correction for significance at the p< 0.05 level for each set of compari-

sons. The Bonferroni-adjusted p-value needed for significance is p< 0.001. All logistic regres-

sion coefficients are listed in the Supplemental Information (S1 and S2 Tables).

Study III Results. The potentially humorous subjects that emerged from student inter-

views could be categorized as subjects related to United States politics (6 subjects: politics,

Republicans, Democrats, Donald Trump (the 45th President of the United States), Hillary Clin-

ton (the 67th United States Secretary of State and the Democratic Party’s nominee for the Pres-

ident of the United States in 2016), Sean Spicer (served as the White House Press Secretary in

2017)), subjects related to sex or bodily functions (3 subjects: sex, genitalia, farts/poop), sub-

jects related to entertainment (2 subjects: television, sports), subjects related to relationships (2

subjects: relationships, divorce), subjects related to college (2 subjects: college, students), sub-

jects related to animals (3 subjects: cute animals, dogs, cats), and subjects related to social iden-

tities (14 subjects: old people, women, weight, Mormons, Christians, Catholics, Mexicans,

Immigration/Immigrants, Jewish people, African Americans, gay or lesbian people, Muslims,

transgender people, people with disabilities). Social identities are based on group memberships

and provide individuals with a sense of who they are. Two subjects could not be organized into

a larger category: science and food puns (Table 4).

At least half of the students surveyed reported that, if a science instructor told a joke,

they might find the joke funny if it were about science (89.3%), college (84.7%), television

(75.9%), food puns (67.3%), relationships (62.3%), cute animals (55.9%), dogs (55.7%), cats

(53.2%), sports (51.7%), and students (51.5%) (Table 4). Subjects that at least half of the stu-

dents reported that they might be offended by are all social identities: people with disabili-

ties (63.7%), Muslims (62.4%), women (61.6%), African Americans (60.9%), Mexicans

(60.6%), transgender people (59.9%), gay or lesbian people (58.8%), Jewish people (57.1%),

and Christians (51.1%) (Table 4). There were three subjects that appeared to be perceived

of as universally funny, yet inoffensive because at least three quarters of students reported

that they might find the subject funny and less than 2% of students reported that they might

find the subject offensive: science (89.3% find funny, 1.5% find offensive), college (84.7%

find funny, 1.5% find offensive), and television (75.9% find funny, 1.3% find offensive)

(Table 4).

We found that, in general, males were more likely to report that they find jokes about the

subjects funny, while females were more likely to report that they find jokes about the sub-

jects offensive. There were 23 subjects that males were more likely than females to report

that they might find funny, including all 14 subjects related to social identities. However,

there was only one subject, food puns, that females were more likely than males to report

that they might find funny (Table 5). Conversely, there were 25 subjects that females were

more likely than males to report that they might find offensive, including all 14 subjects

related to social identities, all six subjects related to politics, and both subjects related to

relationships. Males were never more likely than females to report that they might find a

subject offensive (Table 6).

Study III Conclusion. In college science classrooms, students are most likely to find

instructor jokes funny if they are about college, science, or television and students are most
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likely to be offended by instructor jokes about social identities, particularly social identities

that are historically or currently marginalized in the United States. There are gender differ-

ences in whether students might find jokes about specific subjects funny and offensive. Males

Table 4. The percent of students who, if a science instructor were to tell a joke about a specific subject, might find

the joke funny and might find the joke offensive.

Potentially

humorous subjects

% students who might find jokes about

subject funny if told by a science instructor

% students who might find jokes about

subject offensive if told by a science

instructor

Science 89.3% 1.5%

College 84.7% 1.5%

Television 75.9% 1.3%

Food puns 67.3% 1.5%

Relationships 62.3% 8.8%

Cute animals 55.9% 3.6%

Dogs 55.7% 4.5%

Cats 53.2% 3.4%

Sports 51.7% 4.0%

Students 51.5% 16.3%

Politics 48.5% 16.4%

Donald Trump 45.9% 17.2%

Sex 43.9% 18.9%

Farts or poop 33.3% 11.4%

Hillary Clinton 27.5% 23.3%

Old people 27.3% 29.6%

Genitalia 23.4% 33.8%

Republicans 23.2% 35.2%

Divorce 21.6% 28.2%

Sean Spicer 20.8% 13.9%

Democrats 20.6% 39.7%

Women 16.2% 61.6%

Weight 15.8% 48.1%

Mormons 15.5% 45.2%

Christians 15.0% 51.1%

Catholics 12.9% 49.5%

Mexicans 12.2% 60.6%

Immigration/

Immigrants

12.0% 49.4%

Jewish people 11.2% 57.1%

African Americans 10.8% 60.9%

Gay or lesbian people 10.4% 58.8%

Muslims 10.1% 62.4%

Transgender people 10.0% 59.9%

People with

disabilities

8.2% 63.7%

The table is organized by subjects that the largest percent of students might find funny to subjects that the smallest

percent of students might find funny. Subjects that the majority of students might find funny are highlighted in light

grey. Subjects that the majority of students might find offensive, which are all subjects related to social identities, are

highlighted in dark grey. Subjects that at least 75% of students find funny and that may be considered relatively

inoffensive because less than 2% of students reported that they might find the subject offensive, are bolded.

https://doi.org/10.1371/journal.pone.0201258.t004
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are more likely to find jokes about social identities funny, while females are more likely to find

jokes about social identities offensive.

Table 5. Gender differences in what subjects students report they might find funny if an instructor of a college science course were to tell a joke about them.

Potentially

humorous subject

% of females who might find

jokes about subject funny if told

by a science instructor

(n = 1004)

% of males who might find

jokes about subject funny if told

by a science instructor

(n = 606)

Gender of students

significantly more likely to

find subject funny

p-

valuea
Standardized effect size- odds

ratio that males will perceive the

subject funny

Science 89.1% 89.6% 0.772

College 85.5% 83.3% 0.252

Television 78.7% 71.9% 0.002

Food puns 71.9% 59.6% Females <0.001 1.7x less likely

Relationships 60.7% 65.3% 0.060

Cute animals 58.6% 51.5% 0.006

Dogs 58.6% 50.3% 0.001

Cats 55.2% 49.7% 0.032

Sports 45.6% 62.0% Males <0.001 2.0x more likely

Students 49.2% 54.8% 0.030

Politics 40.5% 62.0% Males <0.001 2.4x more likely

Donald Trump 43.1% 50.7% 0.003

Sex 39.2% 51.5% Males <0.001 1.6x more likely

Farts or poop 31.6% 36.0% 0.070

Hillary Clinton 19.8% 39.9% Males <0.001 2.7x more likely

Old people 21.1% 37.3% Males <0.001 2.2x more likely

Genitalia 16.5% 34.3% Males <0.001 2.6x more likely

Republicans 16.7% 33.3% Males <0.001 2.5x more likely

Divorce 16.0% 30.2% Males <0.001 2.3x more likely

Sean Spicer 14.5% 30.7% Males <0.001 2.6x more likely

Democrats 12.6% 33.3% Males <0.001 3.5x more likely

Women 8.1% 29.4% Males <0.001 4.8x more likely

Weight 7.8% 28.5% Males <0.001 4.8x more likely

Mormons 9.3% 25.2% Males <0.001 3.3x more likely

Christians 8.5% 25.2% Males <0.001 3.7x more likely

Catholics 6.7% 22.8% Males <0.001 4.1x more likely

Mexicans 5.8% 22.3% Males <0.001 4.7x more likely

Immigration/

Immigrants

4.9% 23.3% Males <0.001 5.9x more likely

Jewish people 4.6% 21.8% Males <0.001 5.8x more likely

African

Americans

4.5% 20.6% Males <0.001 5.5x more likely

Gay or lesbian

people

4.0% 20.6% Males <0.001 6.2x more likely

Muslims 3.5% 20.5% Males <0.001 7.1x more likely

Transgender

people

3.6% 19.8% Males <0.001 6.6x more likely

People with

disabilities

2.7% 16.8% Males <0.001 7.3x more likely

The odds ratio that males compared to females might perceive the subject funny are reported for subjects where the gender difference is significant.
aA Bonferroni-adjusted alpha level of <0.001 was used.

https://doi.org/10.1371/journal.pone.0201258.t005
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Discussion

Despite the potential for humor to positively influence students in science courses, there has

been little research on students’ perceptions of science instructor use of humor in the college

Table 6. Gender differences in what subjects students report they might find offensive if an instructor of a college science course were to tell a joke about them.

Potentially

humorous

subject

% of females who might find

jokes about subject offensive if

told by a science instructor

(n = 1004)

% of males who might find

jokes about subject offensive if

told by a science instructor

(n = 606)

Gender of students

significantly more likely to

find subject offensive

p-

valuea
Standardized effect size- odds

ratio that females will perceive

the subject offensive

Science 1.2% 1.8% - 0.31

College 1.6% 1.5% - 0.87

Television 1.1% 1.8% - 0.23

Food puns 1.0% 2.3% - 0.04

Relationships 10.8% 5.8% Females <0.001 2.0x more likely

Cute animals 4.0% 3.1% - 0.38

Dogs 5.2% 3.5% - 0.11

Cats 4.0% 2.6% - 0.16

Sports 5.0% 2.5% - 0.02

Students 20.0% 10.6% Females <0.001 2.1x more likely

Politics 20.9% 8.7% Females <0.001 2.8x more likely

Donald Trump 21.3% 10.9% Females <0.001 2.2x more likely

Sex 24.4% 10.2% Females <0.001 2.8x more likely

Farts or poop 13.1% 8.9% - 0.01

Hillary Clinton 30.8% 10.4% Females <0.001 3.5x more likely

Old people 36.9% 18.0% Females <0.001 2.7x more likely

Genitalia 43.5% 18.2% Females <0.001 3.5x more likely

Republicans 44.1% 21.1% Females <0.001 2.9x more likely

Divorce 34.2% 18.8% Females <0.001 2.2x more likely

Sean Spicer 17.1% 8.9% Females <0.001 2.1x more likely

Democrats 50.7% 22.3% Females <0.001 3.6x more likely

Women 76.8% 37.3% Females <0.001 5.5x more likely

Weight 61.8% 26.4% Females <0.001 4.5x more likely

Mormons 55.5% 29.2% Females <0.001 3.0x more likely

Christians 61.3% 36.0% Females <0.001 2.8x more likely

Catholics 61.3% 31.4% Females <0.001 3.5x more likely

Mexicans 71.6% 43.4% Females <0.001 3.3x more likely

Immigration/

Immigrants

61.6% 30.0% Females <0.001 3.7x more likely

Jewish people 68.1% 39.6% Females <0.001 3.3x more likely

African

Americans

73.2% 41.6% Females <0.001 3.8x more likely

Gay or lesbian

people

71.5% 38.4% Females <0.001 4.0x more likely

Muslims 73.7% 44.7% Females <0.001 3.5x more likely

Transgender

people

73.2% 38.4% Females <0.001 4.4x more likely

People with

disabilities

77.6% 41.4% Females <0.001 4.9x more likely

The odds ratio that females compared to males might perceive the subject offensive are reported for subjects where the gender difference is significant.
aA Bonferroni-adjusted alpha level of <0.001 was used.

https://doi.org/10.1371/journal.pone.0201258.t006
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science classroom. In this manuscript, we document student perceptions of instructor use of

humor in college science classrooms, which give insights into how science instructors can use

humor to maximize student experiences, while minimizing the potentially negative effects of

humor.

Overwhelmingly, students reported that they appreciated when instructors used humor.

However, this was the first study to explore why instructor use of humor may be particularly

appreciated in college science courses. Students acknowledged that science courses can be

stressful and that science content is especially difficult, but that humor helps lighten the mood

of science classes, decreases stress levels, and improves students’ perceived ability to remember

science content. Future studies could explore the extent to which humor benefits students in sci-

ence courses compared to courses with more positive reputations such humanities classes [3].

For the majority of students in this study, when science instructors used humor that stu-

dents did not think was funny, it did not have an effect on their attention to course content,

how relatable they perceived the instructor to be, or their sense of belonging to the class. Thus,

if an instructor tells a joke that falls flat, it is likely not harming students. However, this is not

the case if students find an instructor’s use of humor to be offensive. We found that if students

perceive a science instructor’s use of humor as offensive, it can negatively influence how relat-

able students perceive the instructor to be. Previous research also suggests that negative and

hostile humor can harm student-instructor relationships, particularly if students previously

perceived the instructor to be immediate, or physically and psychologically close with students,

because the negative humor contradicts their warm and open style [53]. Further, we found

that instructors’ use of offensive humor tends to decrease student sense of belonging to the

course, which has been shown to be an important predictor of student retention [54,55]. Over

40% of students reported that offensive humor can also decrease their attention to course con-

tent. Offensive humor may negatively affect student attention because it increases student cog-

nitive load, or the amount of information that a student can hold in their working memory.

This may be particularly true for students if the joke is offensive because it targeted a social

identity group that they belong to [56–58].

Notably, if a college science instructor is able to tell a joke that males and females think is

funny, our findings suggest that both genders benefit equally. Similarly, if a college science

instructor tells a joke that males and females both perceive as offensive, there is little evidence

to suggest that females would be more harmed than male students. Therefore, based on our

findings, females are more likely to be negatively affected by humor because they find more

subjects offensive, not because of their response to the offensive humor.

Our study identified three subjects- science, college, and television- that the vast majority

(> 75%) of students found funny, and that a small minority (<2%) of students found offensive.

Neither males nor females were more likely to find these subjects funny or offensive. Thus, we

conclude that instructors may want to consider these subjects when integrating humor into

the college science classroom. Incorporating jokes about science into the classroom may be

particularly beneficial to instructors because prior literature suggests that jokes about course

content may be received positively by students, even when delivered by instructors who stu-

dents consider less immediate, or more psychologically distant [59]. Further, jokes about sci-

ence may be helpful to include in class if an instructor is using humor to promote student

learning gains. Researchers have started to investigate whether the subject of humor matters

for student learning and have found that humor illustrating course concepts can improve stu-

dent learning in the course compared to humor that is unrelated to course content [60–62].

However, there are different ways to tell a joke about science, including ways to make it offen-

sive, so instructors will want to be thoughtful in how they deliver jokes about science.
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It is important to note that the subject of a joke is not enough to definitively determine

whether the joke will be perceived as funny. Who is telling the joke, how the joke is delivered,

other subjects within the joke, and the audience member’s culture and sense of humor all

influence how the joke will be received [16,47,63]. Future research should explore the relative

influence of these parameters in order to identify ways to maximize the benefits of instructor

use of humor and minimize the negative consequences. Finally, we only explored differences

between men and women in their perceptions of instructor use of humor, but future work

could extend to exploring how other social identities differentially perceive instructor humor

and the relative impact of instructor humor on students in science.

Limitations

This research was conducted across multiple classes at one institution in the Southwestern

United States. Humor can be highly dependent on culture and thus, these findings may not be

applicable to non-Western cultures [9,47]. This research was dependent on student self-report

of their perceptions of instructor humor and how that humor may impact them, which could

be influenced by the extent to which a student has previously experienced instructor humor.

We asked students what subjects they might find funny and offensive if a science instructor

were to tell a joke about them. There was no way to control for what type of instructor the stu-

dent imagined would be telling the joke or the possible context of the jokes that students might

have thought about. Further, although we sampled from multiple science courses, biology

majors were overrepresented in our sample, which could have biased our results. However, we

know of no literature suggesting that students from different science majors would interpret

humor differently and students were asked to think broadly about their science courses, which

for a typical biology major would include biology, physics, and chemistry courses. Thus, gener-

alizations from this study should be made with caution and these findings would benefit from

being replicated at different types of institutions in other countries and across the United States.

Conclusions

The majority of students appreciate when instructors use humor in college science classrooms.

While funny instructor humor tended to positively affect student attention to course content,

instructor relatability, and student sense of belonging to the course, for most students, unfunny

humor did not seem to affect these constructs. Students reported that offensive instructor

humor tended to decrease their sense of belonging to the course and instructor relatability.

There were few significant gender differences in how funny instructor humor and offensive

instructor humor affected students, but numerous significant gender differences in the topics

that students found funny and offensive. Lastly, students are most likely to find a joke funny

and least likely to find a joke offensive if the joke is about science, television, or college and stu-

dents are most likely to find instructor jokes offensive if they are about social identities.

Supporting information

S1 Table. Results of logistic regression to explore gender differences in what subjects stu-

dents find funny.

(DOCX)

S2 Table. Results of logistic regression to explore gender differences in what subjects stu-

dents find offensive.

(DOCX)

Gender differences in student perceptions of instructor humor in college science courses

PLOS ONE | https://doi.org/10.1371/journal.pone.0201258 August 15, 2018 20 / 24

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201258.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201258.s002
https://doi.org/10.1371/journal.pone.0201258


S1 File. Questions from the final humor survey.

(DOCX)

S2 File. Coding rubric for student reasons why they appreciate when instructors use

humor in college science classrooms.

(DOCX)

S3 File. Anonymized data.

(XLSX)

Acknowledgments

We acknowledge the instructors who were willing to distribute this survey, as well as the stu-

dents who participated in the study. We also acknowledge Dan Grunspan, Logan Gin, and the

Biology Education Research Lab for their feedback on earlier drafts of this manuscript.

Author Contributions

Conceptualization: Katelyn M. Cooper, Taija Hendrix, Michelle D. Stephens, Jacqueline M.

Cala, Kali Mahrer, Anna Krieg, Ashley C. M. Agloro, Giovani V. Badini, M. Elizabeth

Barnes, Bradley Eledge, Roxann Jones, Edmond C. Lemon, Nicholas C. Massimo, Annette

Martin, Thomas Ruberto, Kailey Simonson, Emily A. Webb, Joseph Weaver, Sara E.

Brownell.

Data curation: Katelyn M. Cooper, Taija Hendrix, Michelle D. Stephens, Jacqueline M. Cala,

Kali Mahrer, Anna Krieg, Ashley C. M. Agloro, Giovani V. Badini, Bradley Eledge, Roxann

Jones, Edmond C. Lemon, Nicholas C. Massimo, Annette Martin, Thomas Ruberto, Kailey

Simonson, Emily A. Webb, Joseph Weaver, Sara E. Brownell.

Formal analysis: Katelyn M. Cooper, Taija Hendrix, Michelle D. Stephens, Jacqueline M.

Cala, Kali Mahrer, Anna Krieg, Ashley C. M. Agloro, Giovani V. Badini, Bradley Eledge,

Roxann Jones, Edmond C. Lemon, Nicholas C. Massimo, Annette Martin, Thomas

Ruberto, Kailey Simonson, Emily A. Webb, Joseph Weaver, Yi Zheng, Sara E. Brownell.

Investigation: Katelyn M. Cooper, Taija Hendrix, Michelle D. Stephens, Jacqueline M. Cala,

Kali Mahrer, Anna Krieg, Ashley C. M. Agloro, Giovani V. Badini, Bradley Eledge, Roxann

Jones, Edmond C. Lemon, Nicholas C. Massimo, Annette Martin, Thomas Ruberto, Kailey

Simonson, Emily A. Webb, Joseph Weaver, Sara E. Brownell.

Methodology: Katelyn M. Cooper, Taija Hendrix, Michelle D. Stephens, Jacqueline M. Cala,

Kali Mahrer, Anna Krieg, Ashley C. M. Agloro, Giovani V. Badini, M. Elizabeth Barnes,

Bradley Eledge, Roxann Jones, Edmond C. Lemon, Nicholas C. Massimo, Annette Martin,

Thomas Ruberto, Kailey Simonson, Emily A. Webb, Joseph Weaver, Sara E. Brownell.

Project administration: Katelyn M. Cooper.

Supervision: Katelyn M. Cooper, Sara E. Brownell.

Writing – original draft: Katelyn M. Cooper, Sara E. Brownell.

Writing – review & editing: Katelyn M. Cooper, Taija Hendrix, Michelle D. Stephens, Jacque-

line M. Cala, Kali Mahrer, Anna Krieg, Ashley C. M. Agloro, Giovani V. Badini, M. Eliza-

beth Barnes, Bradley Eledge, Roxann Jones, Edmond C. Lemon, Nicholas C. Massimo,

Annette Martin, Thomas Ruberto, Kailey Simonson, Emily A. Webb, Joseph Weaver, Yi

Zheng, Sara E. Brownell.

Gender differences in student perceptions of instructor humor in college science courses

PLOS ONE | https://doi.org/10.1371/journal.pone.0201258 August 15, 2018 21 / 24

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201258.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201258.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201258.s005
https://doi.org/10.1371/journal.pone.0201258


References
1. Seymour E, Hewitt NM. Talking about leaving: why undergraduates leave the sciences. Boulder

(Colo.): Westview Press; 1997.

2. Osborne J, Collins S. Pupils’ views of the role and value of the science curriculum: A focus-group study.

Int J Sci Educ. 2001; 23: 441–467. https://doi.org/10.1080/09500690010006518

3. Strenta AC, Elliott R, Adair R, Matier M, Scott J. Choosing and Leaving Science in Highly Selective Insti-

tutions. Res High Educ. 1994; 35: 513–547.

4. Ebenezer JV, Zoller U. Grade 10 Students’ perceptions of and attitudes toward science teaching and

school science. J Res Sci Teach. 1993; 30: 175–186. https://doi.org/10.1002/tea.3660300205

5. Armbruster P, Patel M, Johnson E, Weiss M. Active Learning and Student-centered Pedagogy Improve

Student Attitudes and Performance in Introductory Biology. CBE-Life Sci Educ. 2009; 8: 203–213.

https://doi.org/10.1187/cbe.09-03-0025 PMID: 19723815

6. Merriam-Webster. Humor | Definition of Humor by Merriam-Webster [Internet]. 2018 [cited 22 Jan

2018]. Available: https://www.merriam-webster.com/dictionary/humor

7. Martin RA. The Psychology of Humor: An Integrative Approach. Elsevier; 2010.

8. Gervais M, Wilson DS. The Evolution and Functions of Laughter and Humor: A Synthetic Approach. Q

Rev Biol. 2005; 80: 395–430. https://doi.org/10.1086/498281 PMID: 16519138

9. Banas JA, Dunbar N, Rodriguez D, Liu S-J. A Review of Humor in Educational Settings: Four Decades

of Research. Commun Educ. 2011; 60: 115–144. https://doi.org/10.1080/03634523.2010.496867

10. Kane TR, Suls J, Tedeschi JT. Humour as a Tool of Social Interaction. It’s a Funny Thing, Humour. Per-

gamon; 1977. pp. 13–16. https://doi.org/10.1016/B978-0-08-021376-7.50007–3

11. Provine R. Laughter: A Scientific Investigation [Internet]. Penguin Books; 2001. Available: https://

books.google.com/books?hl=en&lr=&id=mTkVAAAAQBAJ&oi=fnd&pg=PT9&ots=

QbQZWZX6VK&sig=56L128vYFNKaoe7_1MPPpm5YsJE#v=onepage&q&f=false

12. Lynch O. Humorous communication: Finding a place for humor in communication research. Commun

Theory. 2002; 12.4: 423–445.

13. Bryant J. Relationship between College Teachers’ Use of Humor in the Classroom and Students’ Evalu-

ations of Their Teachers. J Educ Psychol. 1980; 72: 511–19.

14. Downs VC, Javidi MM, Nussbaum JF. An analysis of teachers’ verbal communication within the college

classroom: Use of humor, self-disclosure, and narratives. Commun Educ. 1988; 37: 127–141. https://

doi.org/10.1080/03634528809378710

15. Javidi MN, Long LW. Teacher’ use of humor, self-disclosure, and narrative activity as a function of expe-

rience. Commun Res Rep. 1989; 6: 47–52. https://doi.org/10.1080/08824098909359831

16. Torok SE, McMorris RF, Lin W-C. Is Humor an Appreciated Teaching Tool? Perceptions of Professors’

Teaching Styles and Use of Humor. Coll Teach. 2004; 52: 14–20. https://doi.org/10.3200/CTCH.52.1.

14–20

17. Ulloth JK. The benefits of humor in nursing education. J Nurs Educ. 2002; 41: 476–481. PMID:

12437052

18. Neumann DL, Hood M, Neumann MM. Statistics? You Must be Joking: The Application and Evaluation

of Humor when Teaching Statistics. J Stat Educ. 2009; 17: null-null. https://doi.org/10.1080/10691898.

2009.11889525

19. Deiter R. The Use of Humor as a Teaching Tool in the College Classroom. NACTA J. 2000; 44: 20–28.

20. Goodboy AK, Booth-Butterfield M, Bolkan S, Griffin DJ. The Role of Instructor Humor and Students’

Educational Orientations inStudent Learning, Extra Effort, Participation, and Out-of-Class Communica-

tion. Commun Q. 2015; 63: 44–61. https://doi.org/10.1080/01463373.2014.965840

21. Berk RA. Student Ratings of 10 Strategies for Using Humor in College Teaching. J Excell Coll Teach.

1996; 7: 71–92.

22. Houser ML, Cowan RL, West DA. Investigating a New Education Frontier: Instructor Communication

Behavior in CD-ROM Texts—Do Traditionally Positive Behaviors Translate into This New Environ-

ment? Commun Q. 2007; 55: 19–38. https://doi.org/10.1080/01463370600998319

23. Bryant J, Alan DB, Silberberg R, Elliott SM. Effects of Humorous Illustrations in College Textbooks.

Hum Commun Res. 1981; 8: 43–57. https://doi.org/10.1111/j.1468-2958.1981.tb00655.x

24. Wanzer MB, Frymier AB, Wojtaszczyk AM, Smith T. Appropriate and Inappropriate Uses of Humor by

Teachers. Commun Educ. 2006; 55: 178–196. https://doi.org/10.1080/03634520600566132

25. Sev’er A, Ungar S. No Laughing Matter: Boundaries of Gender-Based Humour in the Classroom. J High

Educ. 1997; 68: 87–105. https://doi.org/10.2307/2959937

Gender differences in student perceptions of instructor humor in college science courses

PLOS ONE | https://doi.org/10.1371/journal.pone.0201258 August 15, 2018 22 / 24

https://doi.org/10.1080/09500690010006518
https://doi.org/10.1002/tea.3660300205
https://doi.org/10.1187/cbe.09-03-0025
http://www.ncbi.nlm.nih.gov/pubmed/19723815
https://www.merriam-webster.com/dictionary/humor
https://doi.org/10.1086/498281
http://www.ncbi.nlm.nih.gov/pubmed/16519138
https://doi.org/10.1080/03634523.2010.496867
https://doi.org/10.1016/B978-0-08-021376-7.500073
https://books.google.com/books?hl=en&lr=&id=mTkVAAAAQBAJ&oi=fnd&pg=PT9&ots=QbQZWZX6VK&sig=56L128vYFNKaoe7_1MPPpm5YsJE#v=onepage&q&f=false
https://books.google.com/books?hl=en&lr=&id=mTkVAAAAQBAJ&oi=fnd&pg=PT9&ots=QbQZWZX6VK&sig=56L128vYFNKaoe7_1MPPpm5YsJE#v=onepage&q&f=false
https://books.google.com/books?hl=en&lr=&id=mTkVAAAAQBAJ&oi=fnd&pg=PT9&ots=QbQZWZX6VK&sig=56L128vYFNKaoe7_1MPPpm5YsJE#v=onepage&q&f=false
https://doi.org/10.1080/03634528809378710
https://doi.org/10.1080/03634528809378710
https://doi.org/10.1080/08824098909359831
https://doi.org/10.3200/CTCH.52.1.1420
https://doi.org/10.3200/CTCH.52.1.1420
http://www.ncbi.nlm.nih.gov/pubmed/12437052
https://doi.org/10.1080/10691898.2009.11889525
https://doi.org/10.1080/10691898.2009.11889525
https://doi.org/10.1080/01463373.2014.965840
https://doi.org/10.1080/01463370600998319
https://doi.org/10.1111/j.1468-2958.1981.tb00655.x
https://doi.org/10.1080/03634520600566132
https://doi.org/10.2307/2959937
https://doi.org/10.1371/journal.pone.0201258


26. HERZOG TR. Gender differences in humor appreciation revisited. Humor. 2009; 12: 411–424. https://

doi.org/10.1515/humr.1999.12.4.411

27. Murphy MC, Steele CM, Gross JJ. Signaling threat: how situational cues affect women in math, science,

and engineering settings. Psychol Sci. 2007; 18: 879–885. https://doi.org/10.1111/j.1467-9280.2007.

01995.x PMID: 17894605

28. Townley G, Katz J, Wandersman A, Skiles B, Schillaci MJ, Timmerman BE, et al. Exploring the Role of

Sense of Community in the Undergraduate Transfer Student Experience. J Community Psychol. 2013;

41: 277–290. https://doi.org/10.1002/jcop.21529

29. Stout JG, Ito TA, Finkelstein ND, Pollock SJ. How a gender gap in belonging contributes to the gender

gap in physics participation. AIP Conf Proc. 2013; 1513: 402–405. https://doi.org/10.1063/1.4789737

30. Hughes WJ. Perceived Gender interaction and Course Confidence Among Undergraduate Science,

Mathematics, and Technology Majors. J Women Minor Sci Eng. 2000; 6. https://doi.org/10.1615/

JWomenMinorScienEng.v6.i2.40

31. MacPhee D, Farro S, Canetto SS. Academic Self-Efficacy and Performance of Underrepresented

STEM Majors: Gender, Ethnic, and Social Class Patterns. Anal Soc Issues Public Policy. 2013; 13:

347–369. https://doi.org/10.1111/asap.12033

32. Cooper K, Krieg A, Brownell SE. Who perceives they’re smarter? Exploring the influence of student

characteristics on student academic self-concept. Adv Physiology Education 2018; https://doi.org/10.

1152/advan.00085.2017

33. Grunspan DZ, Eddy SL, Brownell SE, Wiggins BL, Crowe AJ, Goodreau SM. Males Under-Estimate

Academic Performance of Their Female Peers in Undergraduate Biology Classrooms. PLOS One.

2016; https://doi.org/10.1371/journal.pone.0148405

34. Crombie G, Pyke SW, Silverthorn N. Students’ Perceptions of Their Classroom Participation and

Instructor as a Function of Gender and Context. J High Educ. 2003; 74: 51–76. https://doi.org/10.1353/

jhe.2003.0001

35. Eddy SL, Brownell SE, Thummaphan P, Lan M-C, Wenderoth MP. Caution, Student Experience May

Vary: Social Identities Impact a Student’s Experience in Peer Discussions. CBE-Life Sci Educ. 2015;

14: ar45. https://doi.org/10.1187/cbe.15-05-0108 PMID: 26628561

36. Eddy SL, Brownell SE, Wenderoth MP. Gender Gaps in Achievement and Participation in Multiple Intro-

ductory Biology Classrooms. CBE Life Sci Educ. 2014; 13: 478–492. https://doi.org/10.1187/cbe.13-10-

0204 PMID: 25185231

37. Cooper KM, Haney B, Krieg A, Brownell SE. What’s in a Name? The Importance of Students Perceiving

That an Instructor Knows Their Names in a High-Enrollment Biology Classroom. CBE Life Sci Educ.

2017; 16. https://doi.org/10.1187/cbe.16-08-0265 PMID: 28188281

38. Eddy SL, Brownell SE. Beneath the numbers: A review of gender disparities in undergraduate educa-

tion across science, technology, engineering, and math disciplines. Phys Rev Phys Educ Res. 2016;

12: 020106. https://doi.org/10.1103/PhysRevPhysEducRes.12.020106

39. Lock RM, Hazari Z, Potvin G. Physics career intentions: The effect of physics identity, math identity,

and gender. AIP Conf Proc. 2013; 1513: 262–265. https://doi.org/10.1063/1.4789702

40. Williams MM, George-Jackson C. Using and Doing Science: Gender, Self-efficacy, and Science Identity

of Undergraduate Students in STEM. J Women Minor Sci Eng. 2014; 20. https://doi.org/10.1615/

JWomenMinorScienEng.2014004477

41. Auchincloss LC, Laursen SL, Branchaw JL, Eagan K, Graham M, Hanauer DI, et al. Assessment of

Course-Based Undergraduate Research Experiences: A Meeting Report. CBE Life Sci Educ. 2014; 13:

29–40. https://doi.org/10.1187/cbe.14-01-0004 PMID: 24591501

42. Brownell SE, Kloser MJ. Toward a conceptual framework for measuring the effectiveness of course-

based undergraduate research experiences in undergraduate biology. Stud High Educ. 2015; 40: 525–

544. https://doi.org/10.1080/03075079.2015.1004234

43. Cooper KM, Soneral PAG, Brownell SE. Define Your Goals Before You Design a CURE: A Call to Use

Backward Design in Planning Course-Based Undergraduate Research Experiences. J Microbiol Biol

Educ. 2017; 18. https://doi.org/10.1128/jmbe.v18i2.1287 PMID: 28656069

44. Cooper K, Brownell S. Developing Course-Based Research Experiences in Discipline-Based Education

Research: Lessons learned and recommendations. J Microbiol Biol Educ. 2018; 19 (2)

45. Bowden A, Fox-Rushby JA, Nyandieka L, Wanjau J. Methods for pre-testing and piloting survey ques-

tions: illustrations from the KENQOL survey of health-related quality of life. Health Policy Plan. 2002;

17: 322–330. PMID: 12135999

46. Trenor JM, Miller MK, Gipson KG. Utilization of a Think-Aloud Protocol to Cognitively Validate a Sur-

vey Instrument Identifying Social Capital Resources of Engineering Undergraduates. 2011.

p. 22.1656.1–22.1656.15. Available: https://peer.asee.org/utilization-of-a-think-aloud-protocol-to-

Gender differences in student perceptions of instructor humor in college science courses

PLOS ONE | https://doi.org/10.1371/journal.pone.0201258 August 15, 2018 23 / 24

https://doi.org/10.1515/humr.1999.12.4.411
https://doi.org/10.1515/humr.1999.12.4.411
https://doi.org/10.1111/j.1467-9280.2007.01995.x
https://doi.org/10.1111/j.1467-9280.2007.01995.x
http://www.ncbi.nlm.nih.gov/pubmed/17894605
https://doi.org/10.1002/jcop.21529
https://doi.org/10.1063/1.4789737
https://doi.org/10.1615/JWomenMinorScienEng.v6.i2.40
https://doi.org/10.1615/JWomenMinorScienEng.v6.i2.40
https://doi.org/10.1111/asap.12033
https://doi.org/10.1152/advan.00085.2017
https://doi.org/10.1152/advan.00085.2017
https://doi.org/10.1371/journal.pone.0148405
https://doi.org/10.1353/jhe.2003.0001
https://doi.org/10.1353/jhe.2003.0001
https://doi.org/10.1187/cbe.15-05-0108
http://www.ncbi.nlm.nih.gov/pubmed/26628561
https://doi.org/10.1187/cbe.13-10-0204
https://doi.org/10.1187/cbe.13-10-0204
http://www.ncbi.nlm.nih.gov/pubmed/25185231
https://doi.org/10.1187/cbe.16-08-0265
http://www.ncbi.nlm.nih.gov/pubmed/28188281
https://doi.org/10.1103/PhysRevPhysEducRes.12.020106
https://doi.org/10.1063/1.4789702
https://doi.org/10.1615/JWomenMinorScienEng.2014004477
https://doi.org/10.1615/JWomenMinorScienEng.2014004477
https://doi.org/10.1187/cbe.14-01-0004
http://www.ncbi.nlm.nih.gov/pubmed/24591501
https://doi.org/10.1080/03075079.2015.1004234
https://doi.org/10.1128/jmbe.v18i2.1287
http://www.ncbi.nlm.nih.gov/pubmed/28656069
http://www.ncbi.nlm.nih.gov/pubmed/12135999
https://peer.asee.org/utilization-of-a-think-aloud-protocol-to-cognitively-validate-a-survey-instrument-identifying-social-capital-resources-of-engineering-undergraduates
https://doi.org/10.1371/journal.pone.0201258


cognitively-validate-a-survey-instrument-identifying-social-capital-resources-of-engineering-

undergraduates

47. Teslow JL. Humor Me: A Call for Research. 1995; https://doi.org/10.1007/BF02300453

48. Creswell JW. Research Design: Qualitative and Quantitative Approaches. SAGE Publications; 1994.

49. Corbin J, Strauss A. Basics of Qualitative Research ( 3rd ed.): Techniques and Procedures for Develop-

ing Grounded Theory [Internet]. 2455 Teller Road, Thousand Oaks California 91320 United States:

SAGE Publications, Inc.; 2008. https://doi.org/10.4135/9781452230153

50. Glesne C, Peshkin A. Becoming qualitative researchers: an introduction. Longman; 1992.

51. Deeks J. When can odds ratios mislead? Br Med J. 1998; 317: 1155. https://doi.org/10.1136/bmj.317.

7166.1155a

52. Agresti A, Franklin CA. Statistics: The Art and Science of Learning From Data, Books a la Carte Edition

(3rd Edition. 3rd ed. Pearson; 2012.

53. Gorham J, Christophel DM. The relationship of teachers’ use of humor in the classroom to immediacy

and student learning. Commun Educ. 1990; 39: 46–62. https://doi.org/10.1080/03634529009378786

54. Good C, Rattan A, Dweck CS. Why do women opt out? Sense of belonging and women’s representa-

tion in mathematics. J Pers Soc Psychol. 2012; 102: 700–717. https://doi.org/10.1037/a0026659 PMID:

22288527

55. London B, Rosenthal L, Levy SR, Lobel M. The Influences of Perceived Identity Compatibility and Social

Support on Women in Nontraditional Fields During the College Transition. Basic Appl Soc Psychol.

2011; 33: 304–321. https://doi.org/10.1080/01973533.2011.614166

56. Steele CM, Aronson J. Stereotype threat and the intellectual test performance of African Americans. J

Pers Soc Psychol. 1995; 69: 797–811. https://doi.org/10.1037//0022-3514.69.5.797 PMID: 7473032

57. Cooper KM, Brownell SE. Coming Out in Class: Challenges and Benefits of Active Learning in a Biology

Classroom for LGBTQIA Students. CBE Life Sci Educ. 2016; 15. https://doi.org/10.1187/cbe.16-01-

0074 PMID: 27543636

58. Barnes ME, Truong JM, Brownell SE. Experiences of Judeo-Christian Students in Undergraduate Biol-

ogy. CBE-Life Sci Educ. 2017; 16: ar15. https://doi.org/10.1187/cbe.16-04-0153 PMID: 28232586

59. Frymier AB, Wanzer MB, Wojtaszczyk AM. Assessing Students’ Perceptions of Inappropriate and

Appropriate Teacher Humor. Commun Educ. 2008; 57: 266–288. https://doi.org/10.1080/

03634520701687183

60. Kaplan RM, Pascoe GC. Humorous Lectures and Humorous Examples: Some Effects upon Compre-

hension and Retention. J Educ Psychol. 1977;

61. Ziv A. Teaching and Learning with Humor: Experiment and replication. J Exp Educ. 1988; 57: 4–15.

https://doi.org/10.1080/00220973.1988.10806492

62. Hackathorn J, Garczynski AM, Blankmeyer K, Tennial RD, Solomon ED. All Kidding Aside: Humor

Increases Learning at Knowledge and Comprehension Levels. J Scholarsh Teach Learn. 2011; 11:

116–123.

63. Alatalo S, Poutiainen A. Use of Humor in Multicultural Classroom. Isr J Humor Res. 2016; 5: 65–79.

Gender differences in student perceptions of instructor humor in college science courses

PLOS ONE | https://doi.org/10.1371/journal.pone.0201258 August 15, 2018 24 / 24

https://peer.asee.org/utilization-of-a-think-aloud-protocol-to-cognitively-validate-a-survey-instrument-identifying-social-capital-resources-of-engineering-undergraduates
https://peer.asee.org/utilization-of-a-think-aloud-protocol-to-cognitively-validate-a-survey-instrument-identifying-social-capital-resources-of-engineering-undergraduates
https://doi.org/10.1007/BF02300453
https://doi.org/10.4135/9781452230153
https://doi.org/10.1136/bmj.317.7166.1155a
https://doi.org/10.1136/bmj.317.7166.1155a
https://doi.org/10.1080/03634529009378786
https://doi.org/10.1037/a0026659
http://www.ncbi.nlm.nih.gov/pubmed/22288527
https://doi.org/10.1080/01973533.2011.614166
https://doi.org/10.1037//0022-3514.69.5.797
http://www.ncbi.nlm.nih.gov/pubmed/7473032
https://doi.org/10.1187/cbe.16-01-0074
https://doi.org/10.1187/cbe.16-01-0074
http://www.ncbi.nlm.nih.gov/pubmed/27543636
https://doi.org/10.1187/cbe.16-04-0153
http://www.ncbi.nlm.nih.gov/pubmed/28232586
https://doi.org/10.1080/03634520701687183
https://doi.org/10.1080/03634520701687183
https://doi.org/10.1080/00220973.1988.10806492
https://doi.org/10.1371/journal.pone.0201258

