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Statistics that Stick: Embedding Humor in Statistics Related Teaching Materials
In accordance with the Guidelines for the Psychology Undergraduate Major (APA, 2013), learning to read, understand, and interpret statistical findings in the literature increases students’ research methodology knowledge (Goal #2) and information literacy skills (Goal #6).  Most psychology professors, even at the introductory level, support and teach students these two learning outcomes, as over two-thirds of surveyed introductory psychology syllabi explicitly mention learning about research as a major student learning outcome (Homa et al., 2013).  However, the struggle that both teachers and student experience in mastering these important skills is increased in the classes that are most related to the outcomes, such as research methodology and statistics courses.  That is, statistics courses offer a specific set of obstacles that instructors must navigate in their attempts to meet these goals.
Undergraduate Statistics
Various studies indicate that many college students report that they get bored or stop paying attention in their classes (e.g., Berk, 1996; Wilson & Korn, 2007).  Understandably this boredom can trickle down and affect students’ attendance and attitude toward not only the class but also education itself.  Statistics classes share the same obstacles as any other college course.  However, statistics courses have other distinct obstacles (Conners, McCown, & Roskos-Ewoldsen, 1998) because they are “dreaded,” meaning it is a course that students may attempt to avoid (Garner, 2006; Hackathorn, 2008, p. 8, Kher, Molstad, & Donahue, 1999).  Students can have negative attitudes about statistics, even before they take the course. In fact, students probably have more negative perceptions about statistics courses than any other course they must take, regardless of major (Berk, 1996).  
Studies have shown that students self-report dreading statistics courses, having statistics-related anxiety, procrastinating enrolling in statistics courses, and finding them uninteresting (Berk, 1996; Conners et al., 1998; Onwuegbuzie, 2004; Onwuegbuzie & Wilson, 2003).  Some of those perceptions may be due to math anxiety, to a perception that statistics is useless and irrelevant to their everyday lives, or bad past experiences (Berk, 1996; Kher et al., 1999; Neumann, Hood, & Neumann, 2009).  Unfortunately, these negative emotions are counterproductive to learning and are negatively correlated with course success (Berk, 1996; Kher et al., 1999; Onwuegbuzie & Wilson, 2003; Tremblay, Gardner, & Heipel, 2000).  Thus to be successful, teachers must work to overcome trepidation, anxiety, boredom, and other negative emotions students may bring to the class.  Importantly, this must be done in a class that does not necessarily give teachers a lot of material to work with – statistics does not traditionally have a reputation of being exciting, funny, or inspiring (Hackathorn, 2008).  Giving teachers some resources to increase students’ excitement (or at the very least decrease students’ dread) for statistics would allow instructors to enhance a supportive social climate and hopefully create an engaging, fun, and inspiring classroom environment (Duffy & Jones, 1995; Kher et al., 1999).
Currently, many teachers use hand-calculation exercises, demonstrations, experiential/service learning, in-class activities, and even field trips to explain statistical concepts.  For some, though, these options are too time-consuming, expensive, or are infeasible for other reasons.  On the contrary, an efficient alternative is to use humor in the statistics class. Humor can be inexpensively and easily integrated into one’s syllabus, descriptors, instructions in handouts, responses to students’ questions, quizzes and exams, and homework assignments.  The humor might also include an instructor’s thespian attempts at skits, stories, or jokes used to lighten the mood (Amoo, Friedman, & Friedman, 2000; Berk, 1996; Lomax & Moosavi, 2002; Neumann et al., 2009; Wanzer, Frymier, Wojtaszczyk, & Smith, 2006)  For example, Schacht and Stewart (1992) demonstrated that cartoons are one of the best and easiest ways to incorporate humor in to the classroom because instructors can easily modify them for lecture, handouts, and assignments.  Additionally, Amoo et al. (2000) embedded data in entertaining and absurd situations, such as in paranormal encounters.  More recently, the authors have demonstrated how to use raps and poems in the statistics classroom (Friedman, Friedman, & Amoo, 2002).
Benefits of Humor
Regardless of the medium the instructor chooses, humor can often be beneficial.  That is, whether one chooses to embed statistical content in silly, humorous, or ironic messages, tell statistical jokes, or dance on table tops to show students the importance of operational definitions (a trick one of the current authors actually employs), humor can be appropriately integrated into statistics classes.  Importantly, many studies have shown that humor, in general, is beneficial (see Neumann et al., 2009, for a review), but studies also provide information regarding specific types of humor, and specific benefits and outcomes that are generated from using humor. 
Some instructors do not consider statistics courses to be math courses; instead, statistics courses are envisioned as language or even logic courses (Lalonde & Gardner, 1993).  When students are presented with statistical information, they must deduce what the information is trying to tell them, what is missing, and how to interpret that information.  Importantly, the same basic cognitive processes that are used to understand some types of humor are also used for logical problem solving, especially when the humor involves some sort of logical problem solving (Berk & Nanda 2006).  
Maintaining attention through an entire class period can be difficult for some students.  Humor provides students with a short mental break or a moment in which they can dissociate from the material and mentally refresh themselves (Neumann, et al., 2009).  When information is presented in a humorous way, it lightens the mood by helping to pique students’ interest, increases engagement, decreases boredom, and ultimately increases attendance (Amoo et al., 2000; Garner, 2006; Hackathorn, 2008; Neumann, et al., 2009).  When Schacht and Stewart (1990) taught content through cartoons, students reported reduced math anxiety. Amoo and colleagues found that embedding data in absurd situations, poems, and raps not only decreased reported boredom but also increased student engagement (Amoo et al., 2000; Friedman et al., 2002). 
Moreover, humor can be beneficial in any classroom, not just statistics classrooms, as it has many positive mental health and psychological effects (see Neumann et al., 2009 for a review; Kuiper, Martin, & Olinger, 1993).  Humor even offers physiological benefits such as decreased stress hormones (i.e., cortisol) and epinephrine (Berk et al., 1989), and decreased blood pressure (Fry & Savin, 1988).  Research also suggests that humor helps students maintain attention and increases students’ motivation, comprehension, and long-term memory (Friedman et al., 2002; Hackathorn, Garczynski, Blankmeyer, Tennial, & Solomon, 2011; Kaplan & Pascoe, 1977; Korobkin, 1988; Neumann et al., 2009; Powell & Anderson, 1985; Schacht & Stewart, 1990; Tremblay et al, 2000; Ziv 1998). 
Humorous moments, especially when related to the material, provide a distinctive point that helps students to organize the class material and better understand the concept, which may then allow students to consolidate the material that is important for later retention (Neumann et al., 2009).  For example, Garner (2006) randomly assigned undergraduates to review one of three lecture videos on statistics and research methods with or without humor inserts.  The results indicated that participants in the humor condition recalled more of the information at the time of assessment, and a random sample of those participants retained more information on the topic at a later time.
When used in an appropriate manner, such as in application of the material, the use of humor has been linked with better exam performance (Berk & Nanda, 2006; Garner, 2006; Hackathorn & Ashdown, 2015; Ziv, 1988), and can occur for multiple levels of Bloom’s Taxonomy (Hackathorn et al., 2012).  For example, scores tend to increase when material is taught using humor, and this effect is enhanced when the items focus on the knowledge or comprehension levels (Hackathorn et al., 2012).  Moreover, Hackathorn and Ashdown (2015) found that humorous fictional stories increased statistical selection skills (e.g., an applied task in statistics) compared to information presented without humor, as assessed by a final cumulative exam.  
In addition to all of the positive student related outcomes of using humor in the class, one would be remiss not to mention the instructor-related benefit that students prefer humorous teachers (Garner, 2006; Torok, McMorris, & Lin, 2004).  A longitudinal examination (Berk, 1996) of students’ perceptions of humor in the classroom indicated that students view humor as an effective teaching tool that improves learning and performance.  Moreover, students perceive humor as effective or very effective at reducing anxiety, improving learning, and allowing one to work at one’s best potential (Berk, 1996), all of which will increase the likelihood of attaining learning outcomes as well as more positive teaching evaluations.  Humor increases students’ perceptions of credibility, lesson communicability, approachability, and quality of the instructor (Garner, 2006; Neumann et al., 2009).  Instructors who use humor, even if it is unrelated to the material or is self-deprecating, are rated higher on their end-of-semester evaluations than those who do not use humor because the former create a positive learning environment with students (Wanzer, et al., 2006).  Studies have even shown that instructors who use humor on the first day of the course are seen as more approachable and relatable throughout the semester (Friedman et al 2002).
Challenges and Limitations
Using humor in the classroom can also be a little tricky.  In regard to exams, studies have shown that high anxiety students benefit from humor embedded in examinations (Smith, Ascough, Ettinger, & Nelson, 1971); however, it should be noted that Neumann and colleagues (2009) cautioned against using humor in tests, as some students do not appreciate this particular source of humor when stress is high.  Moreover, Neumann and colleagues found that humor enhanced the recall of information, but this effect was only among students with high anxiety. Students with low anxiety and high motivation reported that the humorous material distracted them and impaired their concentration (Neumann et al., 2009).  Segrist and Hupp (2015) created an excellent annotated bibliography that can direct instructors to scholarly work discussing not only the benefits of using humor in class but also articles that warn about its potential pitfalls. 
Some instructors are uncomfortable using humor in the classroom, some may use it inappropriately or offensively, or some may feel too inexperienced to attempt to incorporate humor (Berk, 1996), especially as it is related to statistics.  Additionally, some instructors – particularly those new to teaching – may find it difficult to develop or locate materials that fit with their teaching styles and the content they wish to teach.  But, humor can be incorporated easily when instructors pay attention to a few small details.  Many scholars of teaching and learning have given advice throughout the scholarly literature to aid in the decisions of when and how to use humor.  This advice often centers on two important lessons.  First, instructors should strive to avoid intentionally offensive humor and be cautious and sensitive to the fact that humor can, in fact, be unintentionally offensive (Berk, 1996; Wanzer et al., 2006).  Second, although humor can be content-specific or generic, strategies for using humor can be planned ahead of time, especially by instructors who are uncomfortable using humor in class or to achieve specific desired outcomes (Berk, 1996; Lesser & Pearl, 2008).  If one can learn these lessons, then the integration of humor should be fairly simple.  However, the aim of the current project was to create a resource that teachers can use creatively in order to effectively incorporate humor into their teaching strategies, while simultaneously keeping those two lessons in mind.
Assessing the Effectiveness of Humor in the Classroom
As part of this resource, we also wanted to present some means for instructors to assess their use of humor in the classroom.  One of the chief complaints that arise in the scholarly literature about teaching with humor is the lack of empirical evidence.  Recently though, as more instructors engage in the scholarship of teaching and learning, evidence of humor’s effectiveness as a pedagogical tool has begun to surface.  However, much of the evidence for humor’s effectiveness is focused on learning outcomes.  That is, this evidence is based on exam scores, memory retention, or student evaluations.  There are relatively few assessments (e.g., Neumann et al., 2009) of whether instructors are using humor appropriately, or what types of humor the students appreciate.  
The assessments we discuss below are meant to aid instructors who are unsure of whether their humor is pedagogically sound and welcome.  For example, Berk (1996) created a scale in which students were asked to rate the effectiveness of various strategies in regards to three learning-based goals: reducing anxiety, improving the ability to learn, and encouraging one to do one’s best.  The scale also measures whether students perceived as effective various attempts at humor, such as humorous material on syllabi, handouts, skits and dramatizations, and jeopardy style exam reviews.  Instructors can amend the list of strategies Berk (1996) used to reflect their own personal classroom use.
Schacht and Stewart (1990) examined whether students perceived humor as an effective way to reduce anxiety.  Specifically, students were asked to assign letter grades regarding the use of different cartoons in the lectures.  Although this creative methodology can be amended by instructors as needed, it predominantly focuses on the use of cartoons, and the grading scale lacks the ability to use the outcomes in a diagnostic or applied manner.  
Many of the few existing measures of classroom humor use suffer from the inability to provide feedback that instructors can use to make changes for future classes.  In an attempt to overcome this limitation, we created an assessment that we have been using for in-class evaluation, management, and decision making in our own classrooms.  This measure allows instructors to examine whether the use of humor is helping or hindering students’ learning.  Importantly, the references to specific statistical knowledge can be edited or removed from each item to assess the use of humor in any classroom.  And, with a little tongue-in-cheek, we refer to this measure as the Holistic Assessment of Humor Appreciation (HA-HA) scale.  
This measure was validated in 13 classes in a psychology department, ranging from statistics to lifespan development to the history of psychology (N = 219; 70.8% women, and ranging in age from 18 to 47 years (M = 22.15, SD = 4.04).  Over a one-week period, for each class/instructor in the department, the authors appeared in the last moments of the class.  We informed students that we were trying to assess what they like and do not like about the various components of lectures.  We then asked students to remain after class to complete a very brief, two-page questionnaire.  All but a small handful of students (n = 5) voluntarily completed the survey.  
The HA-HA is a very brief, yet internally consistent, measure that instructors can give to students at various points in the semester (α = .80).  The measure contains only eight items; however, seven of the items may be used as predictors of the one outcome item included.  Each item is scored on a 1 to 10 semantic differential Likert-type scale, of which the bipolar stems differ for each item.  When items are summed, the scores can range from 7 to 70; higher scores represent higher appreciation of humor used by the instructor.  An exploratory factor analysis of the measure, using principal components analysis with an oblique rotation, indicated that the measure loads onto one factor, which we label humor appreciation.  Additionally, all of the items, including the outcome item, are significantly correlated with the total scores (ps < .05).  See Table 1 for a list of the items, scoring, correlation with the total scale, and each of the factor loadings.


Table 1
Descriptive Information for Validation of the HA-HA Scale.
	Item
	Semantic Stems 
1 – 10 scale
	Correlation with total scale
	Factor Loadings

	The instructor’s use of humor to explain (statistical) concepts
	Confuses me – Helps me understand
	.71
	.81

	The instructor’s use of humor in class*
	Increases my anxiety – Decreases my anxiety 
	.28
	.39

	When teaching (statistics), the instructor appears
	Incompetent - Competent
	.55
	.71

	When teaching (statistics), the instructor appears
	Uncomfortable - Comfortable
	.56
	.73

	The instructor’s use of humor to explain (statistical) concepts 
	Makes me forget the point – Helps me remember the point
	.69
	.79

	Overall, I feel my instructor’s teaching (of statistics) is
	Not funny at all – 
Often too funny
	.44
	.59

	Overall, I feel my instructor’s teaching (of statistics) is
	Ineffective - Effective
	.63
	.78

	Outcome Item

	I wish the instructor would include
	Less humor – More humor
	.16
	.22


Note: Items with an asterisk (*) indicate a reverse-coded item.
	
	In addition to internal consistency and structure, we also tested the validity of our scale.  During the initial validation of the scale, students also completed the competence and effectiveness scale mentioned previously (Torok et al., 2004; α = .80), as well as the University of Washington course evaluation form (α = .95), which is used by many colleges and universities to evaluate teachers in their courses (McGhee & Lowell, 2015).  To ensure that the scale was not redundant with other measures that already exist, we conducted bivariate analyses between our outcome item (i.e., should the instructor use more or less humor) and the HA-HA total, and the scores on each of the other two scales our participants completed.  The results indicated that although the HA-HA total was related to the other evaluation measures, it was the only scale that was related to the outcome item.  Moreover, even an item-by-item analysis on the other two evaluations did not reveal a significant relationship with the outcome item.  This indicates that the HA-HA has both convergent and discriminate validity.  See Table 2 for correlation coefficients among the three scales and the outcome item.
Table 2
Relationships between Outcome Item and Instructor Evaluations
	
	1
	2
	3
	4

	1. 1. I wish the instructor would include 
less humor - more humor
	-
	.15*
	.03
	 -.03

	2. 2. HA-HA total scores
	
	-
	.85***
	-.61***

	3. 3. Competency and Effectiveness Scale 
	
	
	-
	-.70***

	4. 4. Washington Evaluationsa
	
	
	
	-


aThe Washington Evaluations are coded so that lower scores indicate more positive evaluations. 
*p<.05; **p<.01; ***p<.001

	 In our initial validation of the scale, we discovered that the total of the first seven items of the HA-HA scale can significantly predict scores on the outcome item, F(1, 216) = 5.34, p = .022, Adjusted R2 = .20, β = .16.  It can also be beneficial if instructors include open-ended items.  For example, we included items such as “Briefly describe your professor’s use of humor in the classroom,” and/or “Briefly describe how you feel your instructor’s use of humor may be impacting your learning.”  This would allow instructors to examine the motivation behind student’s desire for more (or less) humor in the classroom.
	In an examination of some of our open-ended responses, classes that scored below the middle score (i.e, 5) on the outcome item included explanations such as the instructor “has a dry sense of humor and makes jokes that only he thinks is funny.”  An examination of students who wanted much more humor from the instructor (i.e., score of 10) made comments referring to “out of date pop culture references” or that the instructor was “dry.”  Moreover, examination of the open-ended responses, even regarding classes that were below the median score, explicitly mention that students reported that humor helps them to remember complicated concepts, keeps their interest in the material, and helps to create familiarity and rapport. 
Further Resources in the Current Project
[bookmark: _GoBack]The current project contains an additional two sections to help instructors find humor to integrate in their classrooms. These include only a small subset of materials that instructors can find online via Internet searches, but they provide examples of and inspiration for what might be used.  
1) Single visual jokes and cartoons that instructors can embed directly into their statistics lectures and presentation slides [JOKES];
2) Presentation slides that present metaphors, stories, and examples of various statistical concepts [STORIES].
These resources should be edited and formatted by each individual instructor to correspond with what best fits his or her classes and best meets the needs of his or her students.  For further information about what adjustments might be useful, see the Appendix of Resource Tips.
Our hope is that this project will help instructors to incorporate humor in their courses (Korobkin, 1988).  This resource provides instructors with a quick, easy to use compendium of organized resources with the purpose of decreasing student anxiety and increasing positive student outcomes. 
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[bookmark: Appendix]Appendix
Resource Tips

The following recommendations will help you to make the most of the slides and images provided in this package:
1. The slides can and should be edited for your particular needs; they are not intended to be used as standalone lectures.  Rather, they should be incorporated into lectures on each topic, as needed.
2. The resources provided have been designed for use with a wide range of student audiences. You should adjust your use of these resources accordingly. For example, institutions with more conservative students and professors might benefit from editing the stories to make them less “edgy” (e.g., references to weapons). Alternately, the details of some stories can be altered to make them more interesting/relevant where necessary (e.g., shooting zombies rather than kissing them, explicitly stating which statistical package your students use, rather than a general reference).
3. The images and stories provided were selected because they are appealing to current traditionally aged college student audiences. If you are unfamiliar with these references, you may want to investigate them yourself before using them in your class. Alternately, if your students are older (i.e., nontraditional), you may wish to refrain from using images that might not be recognizable to them.
4. Along the same lines, cultural considerations may make some stories less suitable. Again, we encourage instructors to use their own judgment and consider class composition when deciding whether or not to use a particular resource.
5. Legal considerations prevented us from including what might be considered ideal images in each story. For example, the story on central tendency was originally designed to use the characters from the film “Mean Girls.” If fair use (17 US Code § 107) applies to your lectures, you might consider replacing some of the more generic images with more specific options (available for download on the Internet). 
6. Not all resources are intended to convey information. Many of the resources we provide are simply intended to introduce a level of humor and levity to what might otherwise be considered a dry topic (by your students or yourself).
A note on meme images
	A “meme” is “an idea, behavior, style, or usage that spreads from person to person within a culture” (Merriam-Webster, 2016). In the context of our project, we provide image memes as ways of adding humor to traditional lecture slides. If you are unfamiliar with these memes, we recommend that you investigate their origin prior to adding them to your lectures. Much of the necessary information can be obtained from knowyourmeme.com. A few examples, for illustrative purposes:
1. The “Y U NO guy” meme originated with a manga (comic) character, modified to include the text “I TXT U, Y U NO TXT BAK!?” Other iterations quickly followed, leading to the image included in our project.
2. “Scumbag Steve” is a meme depicting a characteristically stylish young man who is commonly engaging in unethical, unfriendly behavior. In other memes, “Steve” exhibits behavior related to drugs and partying. However, in the context of the meme we have provided, he is engaging in a transgression specific to statistics (and therein lies the humor).
3. The “Grumpy Cat” meme is a widespread image depicting a cat in an apparent state of displeasure. Grumpy Cat makes statements that transgress typical expectations. Hence, in our example, he is “glad” that normality was violated.
Importantly, intergenerational or individual differences may make it difficult for some instructors to see the humor behind each asset. We encourage instructors to educate themselves in popular culture to the extent that they can converse with their students in an effort to facilitate a more dynamic classroom atmosphere.  Importantly, at the end of the day, if you do not find it humorous, do not use it.
Technical considerations
The resources provided were designed in PowerPoint for Microsoft Windows. We have made every effort to use standard fonts and design elements that will translate to other platforms (e.g., Mac OS, Linux) and presentation software packages (e.g., OpenOffice Impress). Nevertheless, some compatibility issues may arise. Please keep the following in mind:
· Slides should display correctly on common resolution/aspect ratio configurations. We recommend that you use the default display options for each presentation.
· If you elect to copy slides into your own lectures, you may wish to use a “special” paste option (in Microsoft Office, click on “Paste” and select one of the options listed below it) that will allow you to keep the formatting of your original presentation. Alternately, you can copy and paste individual elements from each presentation into your lecture slides. 
· Equations were designed using the Microsoft Equation Editor. In some instances, these equations may not display correctly. Please verify that each equation is displaying correctly on your platform before you use a story in your lectures.

image1.jpg
& & OTRP onlise

&
S o PR AN o
G .a‘&\ office of teaching resources in PSYCHOLOGY

Ay




