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Abstract

:

In recent years, the employment of behavior models to motivate behavior change has become a global trend in fitness application design. However, there is hardly any large-scale study of these applications to understand users’ exercise-type preferences, their drivers and barriers, and the potential of employing them for gender-based tailoring. To bridge this gap, we conducted a mixed-method study among 669 participants to investigate users’ exercise-type preferences (their drivers and barriers) and how they and gender can impact users’ social-cognitive beliefs and projected performance of bodyweight exercises. Firstly, we presented to the study participants a behavior model performing push-up or squat bodyweight exercise in a fitness application and asked them to rate their perceived self-efficacy, self-regulation, outcome expectation, and projected (exercise) performance level as observers of the behavior model. Secondly, we presented the study participants with a preselected list of commonly employed exercise types in fitness applications and requested them to identify their most/least preferred, and the reasons behind their choices. Our results showed that there were differences between both genders in their exercise-type preferences, perceived self-efficacy and projected exercise performance level. Males prefer push-up, squat, crunch, plank, and chair dip the most, with effectiveness being the most important driver, followed by ease of performance and improvement of the physique, look, and appearance. On the other hand, females prefer squat, crunch, jumping jack, step up, and plank the most, with ease of performance being the most important driver, followed by improvement of the physique, look, appearance, and effectiveness. Moreover, males prefer running in place the least, while females prefer push-up the least, with perceived difficulty being the greatest barrier for both genders. Moreover, our analysis of variance supported the female’s least preference for a push-up. Females have a lower perceived self-efficacy and projected performance level for push-up than males. We discussed the implications of our findings and provided guidelines for tailoring fitness applications on the market to users’ preferences and gender.
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1. Introduction


The advances recorded in mobile technology have fueled the rise of fitness apps in the health domain in recent years. In particular, the need to perform exercises correctly to prevent injuries—especially outside the gym environment, where there are no personal trainers or professional guidance—has led to the incorporation of behavior models in fitness apps. Such behavior models are implemented in the form of instructions and visual aids, such as virtual coaches. Behavior modeling is a persuasive technique, used to motivate behavior change through observational learning [1]. In behavior modeling, “an expert shows [a] person how to correctly perform a behavior, for example, in class or on video” (p. 382) [2]. Behavior modeling has almost entirely replaced the traditional use of leaflets to provide instructions and demonstrations on how to perform a given exercise behavior correctly. Moreover, the need to be physically active to maintain optimal health and attain longevity has resulted in an evolving interest in home-based bodyweight exercises, which require no equipment or gym-access fees [3]. According to the annual global survey on trending topics in the health and fitness domain, bodyweight exercise occupied the top two positions of the fitness chart for 2015, 2016 and 2017 [4]. A systematic review also found that behavior modeling (video animations and instructions) was the most common persuasive technique employed in fitness apps on the market [5].



However, there are limited studies on user feedback, gender differences, and exercise-type preferences, which will allow for better personalization or tailoring of fitness apps to increase their effectiveness. (In this paper, “exercise-type preference” means “target exercise-type preference”, i.e., participants’ preference among a list of twelve exercise types we presented to them in our study.) To bridge the gap in the existing literature, we conducted a mixed-method study among 669 participants from North America (Canada and United States). The study was aimed to investigate users’ exercise-type preferences (their drivers and barriers) and how they and gender can influence the study participants’ social-cognitive beliefs and projected exercise performance levels when observing a behavior model demonstrating how to correctly perform a given bodyweight exercise.



Firstly, we presented to each of the study participants a behavior model performing push-up or squat bodyweight exercise in a fitness application prototype (as a case study) and asked them to rate their perceived self-efficacy, perceived self-regulation, outcome expectations, and projected performance level as observers of the behavior model. The first three constructs are among the traditional social-cognitive beliefs (factors) in the social cognitive theory (SCT) proposed by Bandura [6]. These three social-cognitive beliefs have been widely studied by previous researchers and found to be significant determinants of behavior change [7,8,9,10]. Moreover, the SCT is one of the most widely applied behavior theories for health promotion [10,11]. Secondly, we presented the participants with a finite list of twelve commonly employed exercise types in fitness apps and requested them to identify their most and least preferred exercise types and provide the reasons behind their choices. The twelve bodyweight exercises include push-up, squat, crunch, plank, side plank, chair dip, jumping jack, etc. [12]. We hoped to leverage the user feedback on exercise-type preferences (their drivers and barriers), the gender differences, and the effect on users’ social-cognitive beliefs when observing push-up and squat behavior models to tailor fitness apps to both genders to make them more effective. We discussed the implications of our findings and provided guidelines for tailoring fitness apps to both genders.




2. Background and Related Work


This section provides an overview of social cognitive determinants of behavior change and related work on behavior modeling in the persuasive technology domain.



2.1. Social Cognitive Determinants of Behavior


Social cognitive theory is a behavior theory that holds that personal factors, environmental factors, and the behavior itself reciprocally influence one another [1]. In the context of SCT, we classified our behavior model in a fitness app as a technology-based application (an environmental factor) that has the potential to influence cognitive factors, such as self-efficacy, self-regulation, and outcome expectation (personal factors) [6,13,14]. According to Bandura [1], technology-based social systems have the potential to impact human behaviors. Persuasive technologies, in particular, are regarded as social actors through which individuals can learn indirectly by observing the behaviors of others and their consequences [15,16]. In the following subsections, we discuss the three main SCT determinants of health behavior: perceived self-efficacy, self-regulation, and outcome expectation.



2.1.1. Self-Efficacy


Self-efficacy refers to the belief in one’s ability to engage in a given behavior and achieve a certain level of performance. In other words, it is a feeling of a sense of control over the events and actions that affect one’s life [17,18]. According to the SCT, self-efficacy is the strongest (proximal) determinant of behavior [6]. Research [7,19,20] has shown that perceived self-efficacy has a significant direct and/or indirect effect on the performance of physical activity of different target populations.




2.1.2. Self-Regulation


Self-regulation refers to the belief that the exercise of influence over one’s thoughts and feelings will yield the desired effect. Bandura [21] posited that human behaviors are highly regulated by self-influence. He identifies three major subfunctions through which self-regulatory mechanisms can occur. They include: (1) monitoring of one’s behavior, its causes, and effects; (2) judgment of one’s behavior relative to personal standards and environmental conditions; (3) effective self-reaction. In the context of physical activity, self-regulation refers to the ability of individuals to set goals, organize, plan, monitor, and evaluate their behaviors [7]. Research [7,19] has shown that perceived self-regulation has a significant direct effect on the performance of physical activity of different target populations.




2.1.3. Outcome Expectation


Outcome expectation refers to the belief that engaging in a target behavior will lead to certain outcomes, which could be positive or negative. In the context of SCT, research has shown that the expectations a person has regarding the outcome of a given behavior (physical, social, or self-evaluative [22]) can affect the actual performance of the behavior [6]. For example, empirical studies such as [19,20] have shown that outcome expectation has a significant direct and/or indirect effect on the performance of physical activity of different target populations.





2.2. Behavior Modeling


Behavior modeling refers to the demonstration of a given behavior to an observer by an expert in order to facilitate its performance in a proper way. However, in persuasive technology research in the exercise domain, limited attention has been paid to evaluating users’ exercise-type preferences (their drivers and barriers) and gender differences using a mixed-method approach to gather useful feedback for the purpose of gender-based tailoring. Behavior models can also be regarded as virtual coaches or physical humanoid robots, which guide users in the performance of exercise behaviors.



Vollmer et al. [23] evaluated a humanoid robot designed to encourage humans to exercise longer. They found that certain features of the robot motivated users. However, the evaluation of the effectiveness of the robot was carried out with only six participants. Ellis et al. [24] evaluated the effectiveness of a virtual coach in promoting regular exercise. The authors found that the virtual coach was effective in promoting the physical activity of adults with Parkinson’s disease. Furthermore, Albaina et al. [25] investigated the persuasive effect of a virtual coach among elderly people. They found that, although the virtual coach has the potential to motivate people to exercise more, it did not increase the physical activity of the participants. Similarly, Watson et al. [26] investigated the effectiveness of an internet-based virtual coach in promoting actual physical activity adherence among overweight adults. They found in a randomized controlled trial that the virtual coach (a computer-animated exercise advisor) was effective in maintaining physical activity level but not increasing it. However, both groups of authors did not investigate the effect of gender on the participants’ physical activity level, nor did they investigate the exercise types their participants were most interested in.



Finally, Oyibo et al. [27] examined the relationship between perceived persuasiveness and three social-cognitive beliefs in the context of behavior modeling. They found that the perceived persuasiveness of behavior models had a significant effect on perceived self-regulation, outcome expectation, and perceived self-efficacy, with the effect on the first two social-cognitive constructs being stronger than on the third. Moreover, Oyibo et al. [20] investigated the relationship between social-cognitive beliefs and projected exercise performance levels in the context of behavior modeling. They found that perceived self-efficacy, perceived social support, and outcome expectation had a significant effect on projected exercise performance level and perceived self-regulation. However, the authors did not investigate users’ exercise-type preferences, their drivers, and barriers for the purpose of gender-based personalization. To fill these gaps, we conducted a large-scale study to investigate users’ exercise-type preferences (their drivers and barriers), gender differences, and their effect on three key social-cognitive determinants of behavior change in order to improve gender-based tailoring of fitness apps featuring exercise behavior models.




2.3. Gender-Based Tailoring


Prior research has shown that persuasive applications are more likely to be effective in motivating behavior change and attitude if they are tailored to user’s characteristics using a group-based approach defined by demographic variables, such as age, gender, and culture. Specifically, research has shown that using gender to segment a target population holds potential as an effective approach for group-based tailoring [28]. For example, in e-commerce research, “men and women have been shown to differ in their attitudes toward both the Internet and shopping (in conventional environments)” (p. 423) [29]. Moreover, in physical activity research, men and women have also been found to differ. For example, Azevedo [30] found that, in general, men were more active than women in leisure-time physical activity. Specifically, research shows that both men and women differ in their physical-activity related preferences. Van Uffelen et al. [3] found that men were more likely to prefer physical activities that were competitive than women. However, the authors found that women were more likely to be motivated by improving their appearance and exercising with others than men.



In the past, the definition of “gender” has been limited to include only the two traditional categories: males and females. However, in recent times, the social construct (gender) is now broadly defined to include those who identify as transgender, non-binary, or gender-fluid individuals [31]. Although globally, the progress to recognize non-binary genders within the law is slow, most Western countries, such as Canada, Denmark, Australia, Germany, United States, and Italy, are now beginning to embrace a broader definition, including providing a gender-neutral option on their passports [32]. However, most past and recent research in the physical activity literature (as we showed above) and persuasive technology literature (e.g., [33,34,35,36,37]) have been focused on the two traditional categories of genders: males and females [38]. One plausible reason for the limited focus is that “there is a lack of methodological attention to measurement in health research on transgender people” (p. 289) [39]. A second plausible reason for the limited focus (especially in survey-based research in the persuasive technology domain) is that most recruitment platforms, such as Amazon Mechanical Turk, are populated by users who identify as one of the two traditional genders. Particularly, our study focused on the two traditional gender categories because over 99% of the participants who took part in the online study on Amazon Mechanical Turk identified as traditional males and females.




2.4. Research Objective and Questions


In recent years, visual modeling of exercise behavior has become one of the most popular behavior change techniques employed in most fitness apps on the market [5]. However, there is limited understanding of users’ exercise-type preferences (their drivers and barriers) and the moderating effect of gender. Thus, in the context of bodyweight-exercise behavior modeling designed to encourage behavior change on the home front, our study sets out to answer the following research questions:




	(1)

	
What preferences do users have with respect to bodyweight exercise types?




	(2)

	
What are the main drivers and barriers of users’ target exercise-type preferences?




	(3)

	
How does the gender of the observers of behavior models moderate users’ target exercise-type preferences, their drivers, and barriers?




	(4)

	
How do the gender of the observers and their target exercise-type preference moderate their perceived self-efficacy, perceived self-regulation, outcome expectation, and projected level of performance of the target bodyweight exercise behaviors?











3. Method


This section covers our research design, measurement instruments, and participants’ demographics.



3.1. Research Design


To answer our research questions, we designed a fitness app prototype, called “Homex” (abbreviation for Home Exercise), which featured behavior models, demonstrating the correct performance of bodyweight exercises in a home setting (see Figure 1). The Homex app is aimed at motivating people to exercise with little to no equipment, cost, and time spent in going to the public gym. A prior study [3] has found that the three leading motivators of peoples’ physical activity, regardless of gender, include closeness to home, low cost, and exercise types that could be done alone. Hence, we set to uncover users’ exercise-type preferences, their drivers and barriers, and the moderating effect of gender using behavior models performing bodyweight exercises in a home setting as a case study. Thus, in designing the home-based exercise behavior models, we considered gender (male, female), race (white and non-white), and user’s target exercise-type preference (squat or push-up). This resulted in eight versions of the behavior models, one for each combination of gender, race, and exercise type. (However, the current focus of this paper is to investigate how the gender of the observer of the behavior models influences users’ exercise-type preferences, their drivers, and barriers.) Figure 1, for example, shows white male and white female behavior models performing push-up and squat, respectively. Specifically, push-up and squat were chosen since they are commonly included in home workout programs and exercise important muscle groups located in different parts of the body. While push-up mainly works out the upper body part, squat does work out the lower body part. Thus, in the design of our behavior models, we deliberately emphasized (highlighted) the muscle groups that are being impacted by each exercise type to increase their perceived effectiveness. Secondly, we chose both exercise types because we anticipated that they would elicit different reactions from males and females. For example, due to the gender-specific body ideals portrayed by the media [40] and prior findings on gender-specific preferences [41], we anticipated that push-up would resonate more with males because it works out more of the upper part of the body (e.g., chest, arms, etc.), while squat would resonate more with females because it works out more of the lower part of the body (e.g., hip, legs, etc.). Moreover, to contextualize our investigation, we provided the participants with a description of the Homex app (adapted from [42]) at the beginning of the survey. In the survey, only one of the eight behavior-model versions (e.g., white male performing push-up) was presented to each of the participants in a randomized fashion.



To answer our first three research questions, we presented the study participants a list of twelve commonly implemented exercise types (e.g., push-up, squat, crunch, plank, etc.) in fitness apps on the market (Figure 2) and asked them to identify their most preferred and least preferred types. We also asked them to provide us with the reasons behind their choices to tease out the drivers of and barriers against their most and least preferred exercise types, respectively. As opposed to ranking all of the exercise types, we asked the participants to identify their most and least preferred exercise types (based on Figure 2) to reduce the cognitive load the ranking of a long list of exercise types (12) might cause. We hoped that the participants’ feedback would inform designers of fitness apps about the most preferred set of exercise types (their drivers and barriers) each gender and both genders care about. The results could be used by designers in a gender-tailored app and in a one-size-fits-all app, respectively, to increase the effectiveness of the apps. Moreover, to answer our fourth research question, we presented one of the eight behavior models (GIF image) to each of the study participants in a randomized fashion. We then asked them, after watching the video of the behavior models, to rate questions on three social-cognitive beliefs and provide their reasons behind their ratings.




3.2. Participants


Our study was approved by the Behavioral Research Ethics Board of our university. After the approval, we recruited participants in North America via Amazon Mechanical Turk. The Amazon Mechanical Turk is a crowdsourcing platform employed in recruiting study participants from a diverse population of users from around the world. In appreciation of their time, each participant was compensated with US$ 0.60—a rate similar to that of similar tasks in Amazon Mechanical Turk. Table 1 shows the demographic of participants and the randomized distribution of the eight versions of the behavior models among them. Overall, 342 males and 327 females participated in the study.




3.3. Measurement Instruments


Table 2 shows the questions we asked the study participants and the instruments used to measure the social-cognitive constructs in the order they were presented. The social-cognitive questions for perceived self-efficacy, perceived self-regulation and outcome expectation were adapted from existing studies [7,18,22].




3.4. Thematic Analysis of Participants’ Comments on Most/Least Preferred Exercise Types


To answer our second and third research questions, we conducted a thematic analysis of the main drivers of the most preferred target exercise types and the barriers against the least preferred exercise types. The drivers were based on the thematic analysis of the study participants’ responses to the second part of the target exercise-type preference question (see Table 2), which read, “Please give the reason behind the choice of your most preferred workout.” Moreover, the barriers were based on the fourth part of the target exercise-type preference question (see Table 2), which read, “Please give the reason behind the choice of your least preferred workout.” A data-driven approach, wherein the categories emerged from the data itself, was employed in the thematic analysis rather than an existing coding scheme. The first author manually, in Excel, went through each of the participants’ comments on their most and least preferred exercise types at least five times to uncover the common recurring themes. These themes were laid out in columns in the Excel sheet containing all of the participants’ comments in rows. Then, the first author went through each of the comments and coded it as one or more of the teased-out (identified) themes by assigning the number “1” to the cell in which the participant’s comment and the theme in question intersected. The participants’ comments difficult to code as one of the teased-out common themes were coded as “other”. For example, the comment, “I don’t want my arms to bulk up and get gross and manly,” was coded “other” because, based on the coder’s assessment, it did not clearly fit into any of the thirteen teased-out barriers against the participants’ least preferred exercise types. Specifically, the coder could not, for certain, say that the participant (a female) who made this comment about push-up disliked push-up outright. Thus, he could not code it as the theme “dislike exercise”, which is the closest theme it could have fallen under among the thirteen barriers-based themes. Finally, the author divided the data into the male and female groups and calculated the percentage of the participants’ comments in each gender group that fell under each of the teased-out themes. Specifically, we used R’s “ggplot” package in creating bar charts of the teased-out drivers of users’ most preferred exercise types and barriers against users’ least preferred exercise types.





4. Result


This section covers the results of our analyses: (1) users’ exercise-type preferences, (2) bar-chart visualization of the gender-based drivers of the most preferred exercise types and barriers against the least preferred exercise types, including sample comments supporting the drivers and barriers, and (3) users’ social-cognitive profiles (which include the analysis of variance based on gender and target exercise-type preference).



4.1. User Preferences for Bodyweight Exercise Based on Gender


To answer our first and third research questions on users’ target exercise-type preferences and the moderating effect of gender, we asked the participants in our study to tell us their most preferred and least preferred exercise types among a list of twelve bodyweight exercises commonly employed in fitness apps [12]. Table 3 shows the percent of participants in each gender group who preferred a given exercise type the most (most preferred) or the least (least preferred). Table 3 also shows the overall preference (the difference between the most preferred column and the least preferred column) for each gender. The positive overall preference percentage for a given exercise indicated that, overall, the percentage of participants that chose the exercise type in question as most preferred was higher than the percentage of participants that chose it as least preferred. Conversely, the negative “overall preference” percent for a given exercise-type indicated that, overall, the percentage of participants that chose the exercise type in question as least preferred was higher than the percentage of participants that chose it as most preferred. We used the result of the computation of participants’ overall preference to recommend a relative set of exercise-types for each gender.



Finally, to uncover the participants’ ranking profile of the twelve exercise-types based on their overall preference, we rearranged all of the twelve exercise types, starting from the most preferred overall to the least preferred overall for each gender (Figure 3). For males, five of the exercise types (push-up, squat, crunches, plank, and chair dip) got a positive overall preference, while the other seven got a negative overall preference (lunge, push-up and rotation, jumping jack, step up, side plank, wall sit, and running in place). For females, six of the exercise types (squat, crunches, jumping jack, step up, plank, and lunge) got a positive overall preference, while the other six (wall sit, running in place, chair dip, side plank, push-up and rotation, and push-up) got a negative overall preference. In sum, both genders expressed a positive overall preference for squat, crunches, and plank. On the other hand, both genders expressed a negative overall preference for push-up and rotation, running in place, and side plank.




4.2. Drivers and Barriers of the Most and Least Preferred Exercise Types


In this section, we have presented the thematic analysis results from the visualization of the drivers and barriers of the most and least preferred exercise types, respectively.



4.2.1. Visualization of the Drivers of the Most Preferred Exercise Types


Figure 4a,b shows the bar charts of the drivers of the most preferred exercise-types for males and females, respectively. All of the data points were involved in the presented themes, except 3.29% coded as “others” as a result of not falling under any of the teased-out themes. Overall, 22 themes (drivers) were teased out from the participants’ comments on their most preferred exercise types. The ten most important drivers of males’ choice of most preferred exercise types include: (1) exercise type is effective, useful, and beneficial; (2) exercise type is easy to perform; (3) physical development of body parts to improve physical appearance and looks; (4) development of physical (especially core) strength; (5) familiarity with exercise type; (6) Exercise type is users’ favorite or liked by them; (7) exercise type targets multiple muscle groups; (8) exercise type is fun and enjoyable; (9) exercise type is convenient to do, especially anywhere outside the gym; (10) exercise type engages or works out the whole body. On the other hand, the ten most important drivers of females’ choice of most preferred exercise types include: (1) exercise type is easy to perform; (2) physical development of body parts to improve physical appearance and looks; (3) exercise type is effective, useful, and beneficial; (4) exercise type is users’ favorite or liked by them; (5) development of physical (especially core) strength; (6) exercise type targets multiple muscle groups; (7) exercise type is convenient to do, especially anywhere outside the gym; (8) familiarity with exercise type; (9) ability to do exercise type; (10) exercise type facilitates fat and calorie burn and/or weight loss. Table A1 in the Appendix A shows samples and percentages of participants’ comments supporting each of the gender-specific drivers shown in Figure 4.




4.2.2. Visualization of the Barriers against the Least Preferred Exercise Types


Figure 5a,b shows the bar charts of the barriers against the least preferred exercise-types for both genders. All of the data points were involved in the presented themes, except 3.74% coded as “others” as a result of not falling under any of the teased-out themes. Overall, thirteen themes were teased out from the participants’ comments on their least preferred exercise types. The five most important barriers against males’ least preferred exercise types include: (1) exercise type is difficult, hard, and challenging; (2) exercise type is ineffective and non-beneficial; (3) exercise type is painful, hurtful, and stressful; (4) exercise type is boring, not fun, and enjoyable; (5) exercise type is better outdoor. On the other hand, the five most important barrier against females’ least preferred exercise types include: (1) exercise type is difficult, hard, and challenging; (2) weak and lack of strong body parts required for exercise type; (3) exercise type is painful, hurtful, and stressful; (4) inability to perform exercise type; (5) exercise type is boring, not fun, and enjoyable. Table A2 in the Appendix A shows samples and percentages of participants’ comments supporting each of the gender-specific barriers.





4.3. Users’ Social Cognitive Beliefs Profile


This subsection covers the participants’ rating of the four social-cognitive constructs considering gender and the two target exercise types (push-up and squat), the reliability analysis, and the analysis of variance based on gender and exercise-type preference.



4.3.1. Reliability Analysis


To answer our fourth research question as to how gender and target exercise-type preference moderate the participants’ social-cognitive beliefs (perceived self-efficacy, perceived self-regulation, and outcome expectation) and their projected exercise performance level for the two exercise types, we computed the average rating of the four constructs. We began by ensuring that the respective scales measuring the four SCT constructs were statistically reliable. Thus, we conducted a McDonald’s omega reliability test for the three multi-item constructs (perceived self-efficacy, perceived self-regulation, and outcome expectation) using the “userfriendlyscience” package in R [43]. We chose this non-parametric test rather than the Cronbach’s alpha reliability test because our dataset was not normally distributed as the case with most survey data [44]. Our results met the reliability requirement: the value of omega for each of the three multi-item SCT constructs was greater than 0.7 [45].




4.3.2. Average Rating of Social Cognitive Constructs and Projected Exercise Performance Level


Figure 6 shows the mean ratings for perceived self-efficacy, perceived self-regulation, and outcome expectation and the projected exercise performance level for both genders and target exercise-type preferences. They were expressed in percentages to ensure uniformity and allow for easy within-group comparison by inspection as different Likert scales were used to measure the social-cognitive constructs. Regarding each exercise type and gender, the average score for each construct was arrived at by calculating the mean score of each item measuring it. Thereafter, the overall average value of all of the construct’s items’ averages was computed. Regardless of gender and exercise-type preference, the participants rated the three social-cognitive determinants of exercise behavior above the neutral value of 50%. For example, regarding perceived self-efficacy, males’ mean ratings for push-up and squat were 64.21% and 62.07%, respectively, while females’ mean ratings were 52.25% and 55.46%, respectively. Overall, the mean rating for perceived self-regulation was the highest, followed by that of outcome expectation and that of perceived self-efficacy. Regarding projected exercise performance level for a push-up, males had more reps/week (282) than females (89), just as in perceived self-efficacy. Similarly, males had more reps/week (248) for squat than females (192). To determine the main effects of and interaction between gender and exercise-type preference, we carried out a non-parametric two-way analysis of variance for the three social-cognitive constructs and the projected exercise performance level using the ARTool in R [46].




4.3.3. Main Effect and Interaction Analysis for Perceived Self-Efficacy, Perceived Self-Regulation, and Outcome Expectation


The result of the non-parametric two-way analysis of variance (Figure 6) showed that, regarding self-efficacy, there was a main effect of gender (F1,665 = 20.72, p < 0.0001), with males having higher perceived self-efficacy (64.2%) than females (52.3%). However, regarding self-regulation and outcome expectation, we did not find a main effect of or interaction between gender and exercise-type preference (The parametric ANOVA results were similar. There was a main effect of gender on self-efficacy (F1,665 = 22.33, p < 0.0001), which was similar to the non-parametric results (F1,665 = 20.72, p < 0.0001). However, there was a main effect of gender on outcome expectation (F1,665 = 4.25, p = 0.04) as well, which was slightly different from the non-parametric result (F1,665 = 3.33, p = 0.07). Based on the former result, males were more likely to have higher outcome expectation than females. Just as in the non-parametric results, we found no interaction between gender and exercise type.).




4.3.4. Main Effect and Interaction Analysis for Projected Exercise Performance Level


The result of the non-parametric two-way analysis of variance (see Figure 6) showed that, with respect to projected exercise performance level (number of reps/week), there was a main effect of gender (F1,665 = 47.21, p < 0.0001) and exercise-type preference (F1,665 = 6.52, p < 0.05). Overall, males (265 reps/week) had a significantly higher level of performance than females (138 reps/week). Similarly, the projected exercise performance level for squat (220 reps/week) was significantly higher than that for push-up (186 reps/week). Finally, the two-way analysis of variance showed that there was an interaction between gender and target exercise-type preference (F1,665 = 9.33, p < 0.01) (The parametric ANOVA results were similar. There was a main effect of gender on projected exercise performance level (F1,665 = 27.35, p < 0.0001) as in the non-parametric result (F1,665 = 47.21, p < 0.0001), but we found no main effect of exercise type (F1,665 = 1.84, p = 0.18) as we found in the non-parametric result (F1,665 = 6.52, p < 0.05). However, there was an interaction). Kruskal–Wallis main effect analysis revealed that males and females differed more significantly (p < 0.05) in their projected exercise performance level for push-up (282 and 89 reps/week, respectively) at p < 0.0001 than they did for squat (248 and 192 reps/week, respectively). Moreover, there was a significant difference (p < 0.0001) in females’ projected exercise performance level for push-up (89 reps/week) and squat (192 reps/week), but there was none in males’ level of performance for push-up (282 reps/week) and squat (248 reps/week).






5. Discussion


Having presented the results on the gender-based drivers of the participants’ most preferred exercise types and barriers against their least preferred exercise type and their gender-specific social-cognitive profiles, we now discuss the results of our analysis in the light of our research questions.



5.1. Users’ Most Preferred Exercise Types and Their Drivers


In this section, we addressed our first three research questions presented in Section 2.4. Specifically, we focused on users’ most preferred exercise types and the teased-out drivers of these exercise types for both genders.



5.1.1. Males’ Most Preferred Exercise Types and their Drivers


Among males, five exercise types (push-up, squat, crunch, plank, and chair dip) received positive overall preference (Figure 3a). As shown in Figure 4a, the five most important drivers of these exercise types include: (1) exercise type is effective, useful, and beneficial; (2) exercise type is easy to perform; (3) physical development of body parts to improve physical appearance and looks; (4) development of physical (especially core) strength; and (5) familiarity with exercise type. Regarding the first most important reason or driver (see Table A1), words, such as “help”, “effective”, “improve”, and “benefit”, were used to convey the perceived effectiveness and usefulness of males’ most preferred exercise types. For example, P438 commented that push-ups “are very effective, and I know how to do them properly.” Regarding the second most important driver, words, such as “easy”, which is the fourth largest in the male word cloud, was used to convey the ease of performance of males’ most preferred exercise types. For example, P64 commented that he “like[s] to do crunches because they are easy for me.” The third most important driver of males’ most preferred exercise type was the development of the physique and look, which entails working out specific parts of the body, such as chest, legs, arms, abs, core, and triceps, to look attractive. Words, such as the aforementioned body parts, “muscles [the largest in the male word cloud]”, “build”, “develop”, etc., were used to convey the impact of males’ preferred exercise types on their physique and look. For example, P373 commented that “I love being able to do push-ups like a man. The added bonus is how great my arms look in a sleeveless top.” Similarly, P59 commented that he “like[s] crunches because I want a nicer stomach.” The fourth most important driver of males’ most preferred exercise type was physical strength, especially in the core area, as evident in their preference for a push-up, crunch, and plank (see Figure 4a). Positive male comments supporting this driver include: (1) “I find that planks require a lot of focus, are great for core strength when performed correctly” [P260, PL, F, M], and (2) “It also provides strength to my lower back and helps with my posture” [P32, CR, M]. Finally, the fifth most important driver of males’ most preferred exercise type was familiarity. For example, P434 remarked that Push Up is “Something I grew up with, and most people did….” Moreover, P359 stated that “I have been doing push-ups since I was in middle school. I chose them because I know I can easily accomplish them from years of doing them.” The last statement from P359 suggested that the more familiar people are with a given exercise (as a result of previous experience), the easier they find the performance of the exercise type. Please see Table A2 for more sample comments on the discussed and other barriers against females’ least preferred exercise types.




5.1.2. Females’ Most Preferred Exercise Types and their Drivers


Among females, six exercise types (squat, crunch, jumping jack, step-up, plank, and lunge) received positive overall preference (see Figure 3b). As shown in Figure 4b, the five most important drivers of these exercise types include: (1) exercise type is easy to perform; (2) physical development of body parts to improve physical appearance and looks; (3) exercise type is effective, useful, and beneficial; (4) exercise type is users’ favorite or liked by them; and (5) development of physical (especially core) strength. Regarding the first most important driver of females’ most preferred exercise types, words, such as “easy [one of the three largest words]”, “easier”, and “easiest”, were used to convey the ease of performance of females’ most preferred exercise types. For example, P96 commented that “I don’t get much exercise, but squats have always been pretty easy for me.” Similarly, P177 commented that “Crunches are easy for me to do. They don’t feel like a lot of exercise, and they’re not hard on my back.” Regarding the second most important driver (improvement of physique and look), words, such as “muscles [one of the largest in the female word cloud]”, “core”, “abs”, “stomach”, “legs”, “knees”, “butt”, “look”, “improve”, “tone”, “nice”, etc., were used to convey the impact of females’ preferred exercise types on their physique and look. For example, P81 commented that “[m]y thighs/legs are not in good shape, so I think squats are the exercise that I most need to do.” Similarly, P30 commented that crunch “[h]elps me look better compared with all other types of activities.” Regarding the third most important driver (benefit, effectiveness, and usefulness of exercise type), words, such as “helps” and “effective” (just as with the males), were used to convey the effectiveness and benefit of their most preferred exercise types. For example, P585 commented that “[s]quats are very effective since you engage your whole body and work many muscle groups.” Regarding the fourth most important driver (likeness for exercise type), P135 commented that “I like crunches and ab workouts are typically my favorites.” Moreover, P76 commented that “[I] like doing squats they work my butt but also I feel it gets my heart rate going.” Finally, regarding the fifth most important driver (physical strength), P305 commented that “[c]runches lead to the best core muscle strengthening, I think. Helps me with my posture, breathing, singing.” Moreover, P305 commented that plank “[s]trengthens the abs and works your whole body.”




5.1.3. Comparison of Users’ Most Important Drivers of Most Preferred Exercise Types to Key Determinants of Technology Acceptance Model


Overall, as shown in Table A1, the benefit/effectiveness/usefulness of exercise, ease of performance, and improvement of physique and look were the three most important drivers of users’ most preferred exercise type. As shown in Figure 4, regardless of gender, these drivers occupied the three top-most positions in the bar charts. The first two most important drivers of users’ most preferred exercise types (utility and ease of performance) could be likened to the two traditional determinants of information system adoption in the technology acceptance model (TAM) put forward by Davis [47]. They include perceived usefulness and perceived ease of use, respectively. According to Davis, when an information system is first introduced to potential, they often resist it at first. This made him investigate the most important factors that determine the acceptance of new technology, such as an information system. The author found that perceived usefulness and perceived ease of use were the most important determinants of the acceptance of a new information system. Perceived usefulness is the belief that an information system will accomplish the task it is designed for. On the other hand, perceived usability is the extent to which users believe using an information system will be free from effort. Davis [47] found, in a structural equation model, that perceived usefulness and perceived ease of use were key determinants of the acceptance of an information system. These findings have been confirmed by other researchers [48,49]. The third driver of users’ most preferred exercise types could be likened to perceived aesthetics (also known as perceived attractiveness) in the TAM. In prior studies, Oyibo and Vassileva [49], as well as van der Heijden [48], found that perceived aesthetics was a strong determinant of information technology acceptance, such as fitness app. In the same vein, in the current study, we found that, regarding users’ exercise-type preference, physical appearance and looks (which have to do with beauty and attractiveness) were among the three most important drivers of users’ engagement in certain exercise types. These exercise types include push-up for males and squat, crunch, and plank for both genders, as shown in Figure 4.





5.2. Users’ Least Preferred Exercise Types and their Barriers


In this section, we addressed our first three research questions. We focused on the least preferred exercise types and the five most important teased-out barriers against them for both genders.



5.2.1. Males’ Least Preferred Exercise Types and their Barriers


Based on the overall preference metric, our analysis (Figure 3a) showed that males prefer six exercise types the least: running in place, wall sit, side plank, step up, jumping jack, and push-up and rotation. The five most important barriers against these exercise types include: (1) exercise type is difficult, hard, and challenging; (2) exercise type is ineffective and non-beneficial; (3) exercise type is painful, hurtful, and stressful; (4) exercise type is boring, not fun, and enjoyable; and (5) exercise type is better outdoor. As shown in Figure 5a, at least 5% of the male participants gave negative comments relating to one or more of these barriers. Regarding the first barrier (difficulty of exercise type), 16.96% of the male participants gave negative comments about their least preferred exercise type. In the male word cloud we created, words, such as “hard” and “difficult”, which are among the four largest words, were used to express the perceived difficulty of males’ least preferred exercise types. Particularly, as shown in Figure 5a, the comments were mostly about a push-up, push-up and rotation, plank, side plank, and wall sit. For example (see Table A2), P43 commented that “I already have a tough time doing push-ups, so another step makes it more difficult.” Secondly, 13.45% of the male participants provided comments on the second barrier against their least preferred exercise types, which had to do with the perceived ineffectiveness and/or non-benefit of the exercise types. In the male word cloud we created, words, such as “[not] effective”, “[not] beneficial”, “[no] benefit”, and “useless”, were used to express the perceived ineffectiveness of males’ least preferred exercise types. Collectively, these negative words made up about 2.87% of the male’s word cloud. The comments on ineffectiveness were mostly about running in place, which the male participants thought is not only ineffective but boring (fourth barrier—7.02%) as well and better performed outside or on the treadmill (fifth barrier—6.14%). For example, regarding ineffectiveness and boringness, P446 commented that “[i]t’s monotonous, there is not much resistance in this exercise for muscle and bone strength increase, and because muscles there is less work done by muscles there is less cardiovascular activity as well.” Moreover, regarding ineffectiveness and running outside, P90 commented that “I always feel silly running in place and don’t feel like it accomplishes as much. I think it would be easier just to go for a short jog outside.” The third barrier against males not preferring and engaging in certain exercise types had to do with pain, hurt, and even injury, which such exercise types may cause, especially if not performed correctly. This concern was expressed by 12.87% of the male participants, especially about crunch, as shown in Figure 5a. For example, P129 commented that crunches are “[t]oo strenuous for my body. I’m afraid of pulling a muscle o[r] straining muscles.” (See Table A2 for more sample comments on the discussed and other barriers against males’ least preferred exercise types.)




5.2.2. Females’ Least Preferred Exercise Types and their Barriers


Based on the overall preference metric, our analysis (Figure 3b) showed that females prefer five exercise types the least: push-up, push-up and rotation, side plank, chair dip, and running in place. The five most important barriers against these exercise types include: (1) exercise type is difficult, hard, and challenging; (2) weak and lack of strong body parts required for exercise type; (3) exercise type is painful, hurtful, and stressful; (4) inability to perform exercise type; and (5) exercise type is boring, not fun, and enjoyable. See Figure 5b and Table A2 for sample comments supporting these and other barriers. Regarding the first barrier, 27.22% of the female participants made comments about it. In the female word cloud we created, words, such as “hard” and “difficult”, which are the two largest words, were used to express the perceived difficulty of females’ least preferred exercise types. The comments were mostly related to push-up, push-up and rotation, side plank, and plank (see Figure 5b). For example, P400 commented that “[p]ush-ups are incredibly difficult, in my personal opinion, so I would prefer not to do them if possible.” The perceived difficulty for push-up could be said to be one of the main reasons why females were less likely to have a high perceived self-efficacy and engage in a push-up, compared with males, as shown and confirmed by the analysis of variance (see Section 4). The difficulty-related barrier was closely associated with the second, third, and fourth barriers for females. In particular, some of the female participants thought their least preferred exercise types were difficult because their non-strong, weak, or injured body parts cannot support them (second barrier—16.82%), they cause pain and hurt the target body parts (third barrier—14.98%), and they (the female participants) lack the ability to perform them (fourth barrier—8.26%). For example, regarding difficulty and non-strong/weak/injured body parts, P351 commented that “I have bad wrists and have difficulty with push-ups due to injury.” Regarding difficulty and hurt, P54 commented that “[d]oing lunges is hard because my muscles burn.” Moreover, regarding difficulty and inability, P231 commented that “[push-ups] are hard to do. I would not be able to keep it up for a long time.” Finally, the fifth barrier against females not preferring and engaging in certain exercise types had to do with the perceived boring nature and lack of enjoyment and fun of their least preferred exercise types. This concern was expressed by 7.34% of the female participants, especially regarding running in place, as shown in Figure 5b. For example, P195 commented that “[running in place] is boring to me, I would much rather go on a run outside or at the gym.” Other barriers against females’ least preferred exercise types include ineffectiveness of the exercise type, dislike for the exercise type, requirement of equipment to perform the exercise type, etc. For example, regarding the last-mentioned barrier, which mostly concerned step up and chair dip, P346 commented that “[I] don’t have anything I could step up on (I know this sounds stupid, but I live in a one-floor condo, with no stairs and no small items that I trust would hold my body weight).”





5.3. Gender Similarities in Exercise-Type Preferences, Drivers, and Barriers


Regarding our third research question, our analysis showed that males and females were similar with respect to their most/least preferred exercise types and their respective drivers/barriers. Specifically, both genders expressed a positive overall preference for squat, crunch, and plank. Their preference for these three exercise types was mainly driven by their perceived effectiveness, ease of performance, and improvement of physique and looks. Regardless of gender, these three drivers ranked one to three in each of the bar charts shown in Figure 4. On the other hand, both genders expressed a negative overall preference for push-up and rotation, side plank, and running in place. As shown in Figure 5, their least preference for the first two exercise types (push-up and rotation and side plank) was mainly driven by their perceived difficulty, and for the third exercise type (running in place) was driven by its perceived boringness and it being better performed outdoor. Particularly, males’ least preference for running in place and plank was driven by its perceived ineffectiveness, while females’ least preference for push-up and rotation and side plank was driven by the perceived pain and hurt they had on certain parts of the body.




5.4. Gender Differences in Exercise-Type Preferences, Drivers, and Barriers


Regarding our third research question, our analysis showed that males and females differ with respect to their most/least preferred exercise types and their respective drivers/barriers.



First, based on users’ exercise-type preference, our analysis showed that males prefer push-up the most, while females prefer squat the most (see Figure 3). This result was corroborated by the answer to our fourth research question: the analysis of variance results regarding perceived self-efficacy and projected performance level for push-up and squat (see Section 4.3.3 and Section 4.3.4). Due to the perceived difficulty, having non-strong target body parts, and inability to perform push-up (see Figure 5b), females’ perceived self-efficacy and projected performance level for push-up were significantly lower than males’. Specifically, the belief that a given exercise type is difficult can discourage users, in general, from attempting to engage in the behavior, which is a form of self-defeat. As Bandura [50] puts it, those “who doubt their capabilities shy away from difficult tasks which they view as personal threats.” (p. 2). This is as a result of the fact that such persons dwell on their personal deficiencies, the likely challenges they will face, and all kinds of negative outcomes, instead of focusing on how to successfully perform the target behavior [50]. Our study showed evidence of self-defeat among some of the participants, especially females, in their perception of a push-up. As shown in Section 4.3.3, although not statistically significant, females’ perceived self-efficacy (52.3%) for push-up was lower than males’ (64.2%). The difference between both genders’ perceived self-efficacy for push-up was less than that for squat (which females perceived less difficult than push-up, as shown in Figure 5b). In particular, the perceived difficulty, and thus the lower perceived self-efficacy expressed by females, might have affected their projected exercise performance level for push-up ultimately. This is evident in Figure 6, where females’ projected exercise performance level (89 reps/week) for push-up was significantly lower than males’ (282 reps/week) at p < 0.0001. Our previous study [20] confirmed the relationship between perceived self-efficacy and projected exercise performance level. Moreover, in the current study, 7.65% of females thought push-up (their least preferred exercise type) was difficult, compared with 2.63% of males.



Overall, i.e., for all of the exercise types, 27.22% of females thought their least preferred exercise types were difficult, compared with 16.96% of males (see Figure 5). Moreover, regarding weak and non-strong target body parts and the inability to perform the target exercise type, males and females differed substantially. For example, 16.82% of females (compared with 4.68% of males) cited weak and non-strong body parts for their least preference for the exercise types they chose. Similarly, 8.26% of females (compared with 1.16% of males) cited an inability to perform their least preferred exercise type. Finally, males and females also differed substantially with respect to perceived ineffectiveness and non-benefit of the least preferred exercise types. A total of 13.45% of males thought their least preferred exercise types were ineffective and non-beneficial, compared with 6.73% of females.



Furthermore, apart from the gender difference based on perceived difficulty, one major difference between both genders was that males were more interested than females in developing the upper part of the body (e.g., chest, triceps, arms, core, etc.), perhaps to look “physically strong”. As shown in Figure 4, males were more concerned about physical strength than females. On the other hand, females were more interested than males in developing the lower part of the body, such as the abdomen, butt, knees, etc., perhaps to look “more physically attractive” [3]. This difference in physical outcome expectations might have informed males’ and females’ highest preference for push-up and squat, respectively, as evident in their respective comments regarding physique, look, and appearance in Table A1. This gender-based physical outcome expectations, which might have influenced their most preferred exercise types, could be best summarized in P548’s comment regarding the social influence of mass media with respect to the “ideal shape” of the respective genders: “With the media, how it displays males. Every male wants to have those 6-pack abs. While every woman wants to have the large butt so they would pick Squats.”



Apart from both genders differing regarding their preference for a push-up, as shown in Figure 3, they also differed regarding their preference for jumping jack and step up. Females had a positive overall preference (+7.03% and +5.50%) for both exercise types, respectively, while males had a negative overall preference (−5.85% and −6.14%). Finally, both genders differed substantially with respect to three key drivers of their most preferred exercise types: (1) exercise type is effective, useful, and beneficial; (2) development of physical (especially core) strength; (3) exercise type is easy to perform. The first two drivers were more important to males (19.59% and 10.53%, respectively) than females (12.84% and 5.50%, respectively). However, the third driver was more important to females (17.74%) than males (13.16%). A fourth area (not as important as the three-aforementioned drivers), in which both genders differed, was with regard to perceived fun and enjoyment of their most preferred exercise types. This driver was more important to males (5.56%) than females (2.75%).




5.5. Design Guidelines for a One-Size-Fits-All Fitness App


Though tailored apps are more effective, there are times a designer may adopt the one-size-fits-all approach due to economic reasons or time constraints or, better still, the need to design for the broadest possible audience [51]. For example, a designer who wants to roll out a fitness app modeling behavior change to the market but has limited resources to implement various behavior models to enable personalization. Such a designer may resort to implementing a limited number of exercise behavior models that can serve a broad population. The same also applies to a health service provider who is trying to roll out a fitness app ahead of its competition, and a researcher who is trying to promote physical activity among a given target population. In these cases, for the app to appeal to a wider population of users, we recommended that the app starts with exercise behavior models that appeal to both gender groups most, i.e., gender-neutral exercise types. Based on our findings, to design for a broad population, designers should employ exercise behavior models based on squat, crunches, and plank. These exercise types appealed to both males and females based on the positive overall preference, which both genders expressed for them (see Figure 3). In total, the designer has the potential of reaching out to about 42% of the target population (35% males and 49% females). Moreover, in the design of the behavior models in the fitness app, the designer should emphasize the three most important drivers of users’ exercise-type preferences, which are independent of gender: ease of performance, effectiveness, and improvement of the physique, look, and appearance. The last one is focused on informing the users about the target muscle groups or body parts the exercise, in question, develops or works out.




5.6. Tailoring Based on User Gender and Exercise-Type Preference


Our qualitative analysis showed that both genders were motivated differently by different drivers with respect to some of the exercise types, which was confirmed by the quantitative analysis of the social-cognitive beliefs and projected exercise performance level. In the qualitative analysis, for example, we found that perceived ease of performance (which is related to perceived self-efficacy) was one of the most important drivers of males’ preference for a push-up, which was hardly the case for females (see Figure 4). Moreover, the results of the quantitative analysis of variance showed that the belief in one’s ability to carry out the observed target behavior (i.e., perceived self-efficacy) and the performance of the behavior (projected exercise performance level) was moderated by both gender and target exercise-type preference. For example, as shown in Figure 6 and Section 4, males were more likely to have a higher perceived self-efficacy and projected performance level for push-up than females. For this reason and gender difference, we made an exercise-type recommendation for both genders.



5.6.1. Design Guidelines for a Male-Tailored Fitness App


There are times when a designer may need to tailor the exercise-types of a fitness app based on gender (e.g., when the target population is all males or females), owing to limited resources, economic reasons, time constraint (as pointed out in the previous subsection), or due to cold start (when there is no historical information on the user for personalization) in a recommender system. In this case, we recommended that to tailor for males, exercise types, such as push-up, squat, crunches, plank, and chair dip, should be given priority at the initial stage over exercise types, such as running in place, wall sit, step up, jumping jack, and push-up and rotation. This recommendation was based on the overall ranking of the exercise types for the male participants (see Figure 3a). Moreover, Table 3 shows that the recommended five exercise-types, based on the “most preferred exercise type” metric, resonated with about 75% of the male population sample. This suggested that, in a practical setting, by giving priority to these five recommended exercise-types due to economic reasons, limited resources, and/or time constraints, a fitness app designer may be reaching out to about 75% of the target male population. To encourage males to engage in the target exercise behaviors, their effectiveness, usefulness, benefit, ease of performance, and physical development of body parts that improve physical appearance, look, and strength should be emphasized.




5.6.2. Design Guidelines for a Female-Tailored Health App


For the same reasons presented in the previous subsection, a designer may need to tailor a fitness app to a female population of users. Based on our findings, we would recommend behavior models performing a squat, crunch, jumping jack, step up, plank, and lunge exercise types should be given priority over wall sit, running in place, chair dip, side plank, push-up and rotation, and push-up as a starting point. Based on the set of twelve bodyweight exercise types we investigated, we found that the former six exercise types resonated with females the most, as shown in Figure 3b. Moreover, based on the most preferred exercise-type metric shown in Table 3, by implementing these recommended sets of exercise types in a fitness app, the designer may be catering to the preferences of about 80% of the target female population. Moreover, to encourage females to engage in the target exercise behaviors, their effectiveness, usefulness, benefit, ease of performance, and physical development of body parts to improve physical appearance, look, and strength should be emphasized as in the case for males.





5.7. Summary of Main Findings


For easy reference, we summarized the main findings of this study, which bordered on gender-based exercise-type preferences (their drivers and barriers) and differences as follows as part of our contributions to knowledge. The findings are based on the results from Figure 3 and the qualitative and quantitative analyses from Figure 4 and Figure 5.



	(1)

	
Males prefer push-up the most and running in place the least. However, females prefer squat the most and push-up the least.




	(2)

	
The most important drivers of both genders’ most prefer exercise types include effectiveness, ease of performance, and the improvement of the physique, look, and appearance.




	(3)

	
The most important barriers against both genders’ least prefer exercise types include difficulty, pain, and hurt.




	(4)

	
Males are more likely than females to perform bodyweight exercises as a result of perceived effectiveness, fun, enjoyment, and improvement of physical strength. However, females are more likely than males to perform bodyweight exercises as a result of perceived ease of performance.




	(5)

	
Males are more likely than females to not perform bodyweight exercises as a result of perceived ineffectiveness and non-benefit. However, females are less likely than males to perform bodyweight exercises as a result of perceived difficulty, perceived inability, and having non-strong body parts targeted by the exercises.




	(6)

	
Males are more likely than females to have higher perceived self-efficacy and higher projected performance level for bodyweight exercise, especially with regard to push-up.








5.8. The Implication of Finding and Contributions


Our findings underscore the need for designers of fitness applications to avoid the one-size-fits-all approach to persuasive systems design and leverage the more effective personalization- and customization-based approach. Specifically, our findings suggest that behavior modeling would be more effective if they are personalized based on the gender and target exercise-type preference of the user. Our main contribution to the body of knowledge is that we provided empirical evidence (quantitative and qualitative) as to how gender and target exercise-type preference can influence users’ perceived self-efficacy and projected performance level in the engagement in physical activity. Research [32,52] has shown that physical activity is declining globally due to a sedentary lifestyle, which is partly caused by modernity, urbanization, and advancement in technology and transportation systems. Research [32,53] has also shown that so many people are not exercising due to a range of several factors, which include lack of time, lack of social support, lack of access, or proximity to recreational facilities. The reporting of our findings is timely, especially given the COVID-19 coronavirus pandemic. As a result of national governments’ directives, which have confined people to their homes, it has become difficult and almost impossible for people to go the public gym for their daily, weekly, and periodical workouts. In that case, most people, who want to remain fit, will have to resort to engaging in home-based exercise supported by technology, such as fitness applications featuring behavior models [54]. In this study, we provided a set of design guidelines for tailoring fitness apps to both genders so that they are more likely to be effective. To the best of our knowledge, our study, in the context of behavior modeling, is the first of its kind to: (1) uncover how users’ exercise-type preferences and gender can impact the performance of the target behavior; and (2) provide a set of guidelines to help designers implement and tailor fitness apps to each gender based on exercise-type preferences.




5.9. Limitations of Findings and Future Work


The main limitation of our study is that the majority of the sample population we investigated is from Canada and the United States. This may threaten the generalizability of our findings to other demographics and cultures. Another limitation of our study is that our findings are based on users’ perceptions of behavior modeling as a persuasive strategy for encouraging behavior change, which may not generalize to the actual usage of behavior modeling in a real-life context. Thus, we recommend that, in future studies, the impact of behavior modeling on users with respect to the performance of the target behavior be evaluated in real-life applications. The third limitation of our study is that we only considered a limited set of variables (users’ gender and target exercise-type preference) that may moderate or affect the perception/evaluation of behavior modeling as a behavior change technique for the two genders of participants. For example, although we varied the gender and race of the behavior models shown in the interface in Figure 1, we did not present the results for the manipulation as it is beyond the scope of this paper. The fourth limitation of our study is that only one of the authors coded the participants’ comments into the different thematic categories. We acknowledge that using only one coder rather than two or more has the potential of affecting the reliability of the categorization of the participants’ comments into the respective themes. To compensate for this, the coder went through the coding process for at least five times. Moreover, we acknowledge that the relative set of bodyweight exercise types we targeted in the study, as well as those we recommended for both and either gender group, was not an exhaustive list. Finally, we acknowledge that the underlying causal factor responsible for females being more likely to have lower projected exercise performance level than males may be unclear. It could have been due to the females’ overall lower perceived self-efficacy to engage in both push-up and squat than males’. It could also have been due to the finding that females disliked push-up but liked squat, while males liked both exercise types. As a result, we encourage future research efforts to investigate these limitations, including user preferences for other exercise types, the moderating effect of demographic variables (such as gender, age, race, etc.), the direct causal factor of females’ lower projected exercise performance level, etc. This will allow for better personalization of fitness apps featuring behavior models at a more fine-grain level.





6. Conclusions


In this paper, to amplify the effectiveness of behavior modeling through tailoring, we investigated users’ exercise-type preferences (their drivers and barriers) and how they and gender can impact users’ social-cognitive beliefs and projected exercise performance level using push-up and squat as a case study. Our investigation was based on 669 participants from North America. The results of our analysis showed that both males and females like squat, crunch, and plank. However, males prefer push-up the most and running in place the least, while females prefer squat the most and push-up the least. Moreover, we found that the strongest drivers of both genders’ most preferred exercise types include perceived effectiveness, ease of performance, and improvement of physique and looks. However, we found that the key barriers against users’ least preferred exercise types, which are common to both genders, include perceived difficulty, pain, and hurt. Comparatively, we found that males are more likely than females to perform bodyweight exercises as a result of perceived effectiveness, fun, enjoyment, and improvement of physical strength. On the other hand, females are more and less likely than males to perform bodyweight exercises as a result of perceived ease of performance and perceived difficulty, respectively. For instance, regarding push-up, females are more likely than males to have a lower perceived self-efficacy and projected exercise performance level. Finally, based on our findings and users’ exercise-type preferences and their drivers and barriers, we provided a set of design guidelines to inform future implementation of exercise behavior models in fitness applications in an untailored and gender-tailored context. In future work, we will investigate how the race-based tailoring of behavior models influences users’ social-cognitive beliefs and exercise type preferences, their drivers, and barriers.







Author Contributions


Data curation, K.O.; Funding acquisition, J.V.; Investigation, K.O.; Methodology, K.O.; Supervision, J.V.; Writing—review and editing, K.O. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Natural Sciences and Engineering Research Council of Canada (NSERC) Discovery Grant (RGPIN-2016- 05762) of the second author.




Conflicts of Interest


The authors declare no conflict of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results.





Appendix A




[image: Table] 





Table A1. Sample comments supporting teased-out drivers of users’ most preferred target exercise types. SQ = squat, CR = crunch, PL = plank, SP = side plank, CD = chair dip, LU = lunge, PU = push-up, PR = push-up and rotation, WS = wall sit, SU = step up, RIP = running in place, JJ = jumping jack, M = male, F = female.






Table A1. Sample comments supporting teased-out drivers of users’ most preferred target exercise types. SQ = squat, CR = crunch, PL = plank, SP = side plank, CD = chair dip, LU = lunge, PU = push-up, PR = push-up and rotation, WS = wall sit, SU = step up, RIP = running in place, JJ = jumping jack, M = male, F = female.





	Participants’ Comments based on Themes
	M
	F





	1. Exercise type is effective, useful, and beneficial

- They are very effective, and I know how to do them properly [P438, PU, M].

- Crunches are one of the exercises I still incorporate (as most core exercises) since they are still effective under body weight [P97, CR, M].

- Push up is a very simple but effective workout. There are many ways to do a pushup to either target your chest, shoulders, or triceps [P415, PU, M].

- Squats are very effective since you engage your whole body and work many muscle groups [P585, SQ, F].

- I like the simplicity and effectiveness of planks and the ease of measuring progress [P268, PL, F].

- It reduces the belly and thigh fat and easy to go this workout. [P90, CR, F].
	19.59%
	12.84%



	2. Exercise type is easy to perform

- It is easy to do [P559, SQ, M].

- I like to do crunches because they are easy for me. [P64, CR, M].

- It is the most effective and easiest [P280, F, PL, M]

- I don’t get much exercise, but squats have always been pretty easy for me [P96, SQ, F].

- Crunches are easy for me to do. They don’t feel like a lot of exercise, and they’re not hard on my back. [P177, CR, F].

- They’re easy to do, and I can withstand the pain longer [P343, PL, F]
	13.16%
	17.74%



	3. Physical development of body parts to improve physical appearance and looks

- I like crunches because I want a nicer stomach [P59, CR, M].

- I love being able to do push-ups like a man. The added bonus is how great my arms look in a sleeveless top [P373, PU, M].

- Always love a great looking butt, and if you do it right, you can work out your core as well [P504, SQ, F].

- It helps me look better compared with all other types of activities [P30, CR, F].

- It is easy to do, and it gives you a nice looking core [P85, CR, F].
	12.57%
	13.15%



	4. Development of physical (especially core) strength

- I find that planks require a lot of focus, are great for core strength when performed correctly [P260, PL, F, M].

- I have weak legs and squats help strengthen them [P538, SQ, M].

- Building core strength [P240, PL, M].

- Targets the muscles I want to work on strengthening [P594, SQ, F].

- Crunches lead to the best core muscle strengthening, I think. Helps me with my posture, breathing, singing [P30, CR, F].

- Strengthens the abs and works your whole body [P305, PL, F].
	10.53%
	5.50%



	5. Exercise type is users’ favorite or liked by them

- Planks are my favorite workout as they work your entire body and core to exhaustion [P299, PL, M].

- This is simply one of my favorite exercises [P41, SQ, M].

- I enjoy push-ups because they target my favorite muscle groups [P381, PU, M].

- I like crunches, and ab workouts are typically my favorites [P135, CR, F].

- I like doing squats, they work my butt, but also I feel it gets my heart rate going [P76, SQ, F].
	7.89%
	6.73%



	6. Familiarity with an exercise type

- A rewarding workout with which I have lots of experience [P321, PU, M].

- Something I grew up with, most people did. The others are part of workout routines [P434, PU, M].

- I like doing push-ups, and I have been doing them since childhood [P362, PU, M].

- I already do planks and like them the most [P156, PL, F].

- It is the current exercise I do almost daily. [P247, PU, F].
	8.77%
	4.59%



	7. Exercise type targets multiple muscle groups

- It works many muscles and helps body structure [P204, PU, M].

- Because it’s a compound exercise that hits most of the muscles [P37, SQ, M].

- Squats are very effective since you engage your whole body and work many muscle groups [P585, SQ, F].

- It works many different muscles at once [P324, LU, F].
	6.73%
	5.20%



	8. Exercise type is convenient to do, especially anywhere outside the gym

- It is easy, simple, and you can do it anywhere [P86, CR, M]

- It can be done anywhere and help overall movement in day to day settings [P578, SQ, M].

- Planking is something that looks rather simple and can be done really anywhere [P295, PL, M].

- It is the easiest to do no matter what you have going on in your life or where you are [P562, SQ, F].

- I can do this exercise almost anywhere [P524, SQ, F].

- The easiest and most convenient to do [P100, CR, F].
	4.68%
	4.59%



	9. Exercise type is fun and enjoyable

- I enjoy doing lower body exercises, and squats work every muscle group in the legs [P28, SQ, M].

- It is fun [P87, CR, M]

- Planks are a great core workout I really enjoy [P296, PL, M].

- It’s the most enjoyable and not as painful in comparison to others [P569, SQ, F].

- I enjoy crunches the most and think they target an area that needs work on my body [P47, CR, F].

- They feel the most satisfying and help core muscles get stronger [P311, PL, F].
	5.56%
	2.75%



	10. Ability to do exercise type

- I feel I can do a lot [P124, SQ, M].

-It is a fun activity that I used to do as a kid. Now, I can do them to help me stay in shape [P192, JJ, M].

-I am the best at this exercise, and I like core workouts the best [P242, PL, F].

- I am good at them, and they work out where I want to focus the most [P344, SQ, F].
	1.46%
	4.28%



	11. Exercise type engages or works out the whole body

- It is a full-body workout, and they just feel really good to do [P557, SQ, M].

- Planks are my favorite workout as they work your entire body and core to exhaustion [P299, PL, M].

- Those kinds of exercise influence all body, not only certain muscles [P326, PL, F]

- Strengthens the abs and works your whole body [P305, PL, F].
	3.22%
	1.83%



	12. Exercise type facilitates fat and calorie burn and/or weight loss

- I prefer doing crunches because it helps to reduce stomach fat faster [P73, CR, M].

- I need to lose the fat in my abs [P71, CR, M].

- It helps to reduce belly fat, which is the problem of many people [P277, PL, M].

- It reduces the belly and thigh fat and easy to go this workout [P89, CR, F]

- I know crunches will help me lose some of my belly fat and help tone my abdominal muscles [P55, CR, F]

- I would like to reduce my belly fat [P77, CR, F]
	1.46%
	3.67%



	13. Provision of cardio benefit

- Push-ups provide cardio and strength in an exercise [P423, PU, M].

- I have found they are effective for building strength and are decent as a cardio workout as well[P203, SQ, M].

- It strengthens all your core muscles as well as raises your heart rate for a good cardiovascular workout [P282, PL, M].

- I like doing squats, they work my butt, but also I feel it gets my heart rate going [P540, SQ, F].

- A very simple warm-up and cardio exercise [P149, Jumping, Jacks, F].
	1.75%
	2.45%



	14. Muscle building and stretching

- Increases muscle size in the chest and arm region [P389, PU, M].

- Push-ups are good for building several groups of upper core muscles [P418, PU, M].

- I need to recover that upper body mass I lost after I stopped getting much exercise and got flabby [P378, PU, M].

-I am more willing to build my core [P401, CR, F].

- I like lunges, as they work more and larger muscles. [P410, LU, F].
	2.63%
	1.53%



	15. Quick to do and fast result

- When doing them before, the seemed to work the very fastest [P19, CR, M].

- I prefer doing crunches because it helps to reduce stomach fat faster [P73, CR, M].

- It’s the most simple, and it quickly works my muscles [P290, PL, M].

- Because I can see results quicker [P21, CR, F].

- I do planks when I let my dog out to pee. They are quick and easy and can be done anywhere, including in front of the door [P256, PL, F].
	1.46%
	1.53%



	16. Exercise type is challenging

- It is the most physically demanding out of all of them [P282, PU, M].

- They are the biggest challenge for me [P545, PU, M].

- This uses a lot of muscles and teaches you to balance. It’s very challenging and beneficial. [P504, SP, F].

-Side planks are difficult for me. I like a challenge. [P166, SP, F].
	1.75%
	1.22%



	17. Exercise type makes users be in shape and fit

-Push-ups make me strong and stay in shape [P119, PU, M].

-It is a fun activity that I used to do as a kid. Now, I can do them to help me stay in shape [P192, JJ, M].

-I am out of shape, and that would be an easier start [P405, JJ, F].

- My thighs/legs are not in good shape, so I think squats are the exercise that I most need to do. [P81, SQ, F].
	0.58%
	1.53%



	18. No tool or equipment required to perform exercise type

- No extra tools, I already know how to do it [P96, CR, M].

- Push-ups are a naturally well-structured exercise, which focuses on multiple muscle areas without the use of any extra mass, [P291, PU, M].

- It can be done anywhere, doesn’t require any equipment, and you have to be stationary to perform it correctly [P241, PL, F].

- I could do this without having any special exercise gear or equipment. [P264, Step-Ups, F].
	1.75%
	0.31%



	19. Variability and adaptability of exercise type

- St[r]ong, compound movement. Works large chains of muscles, while staying scalable and having many varieties [P592, SQ, M]

- You can also mix and match many different styles for added difficulty and challenge [P282, PL, M].

- Squats are very versatile, there are different ways of doing them, and you can add weights to squats. [P586, SQ, F]

- It is the easiest, but variations like using a ball against the wall should be shown too [P563, SQ, F].
	1.17%
	0.92%



	20. Exercise type is less hurtful, painful, and stressful

- I feel it gives the most benefit in the places that I most want to be strengthened, and puts the least amount of stress on my body [P193, LU, M].

- I find this workout less stressful than the others [P644, WS, M].

- The least strain on my back [P351, Step-Ups, F].

- It hurts the least (in the muscles) [P498, RIP, F].
	0.88%
	1.22%



	21. Exercise type can be combined with other tasks and activities

- Already have strong legs, easy to do in one place while also watching/doing something else [P50, SQ, M].

- They’re effective, but I can also do other things [P313, PL, F].
	0.58%
	0.92%



	22. It is comfortable doing exercise type

- It is the most comfortable to perform [P191, Crunch, M].

- It doesn’t put any stress on my shoulder or knee [P166, CR, F].

- I’ve done all of these before, but squats are what I am most comfortable with [P252, SQ, F].

- I like crunches because they’re the most comfortable to do, and, as a result, I do most of those [P398, CR, F].
	0.29%
	1.53%
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Table A2. Sample comments supporting teased-out barriers against users’ least preferred target exercise types. SQ = squat, CR = crunch, PL = plank, SP = side plank, CD = chair dip, LU = lunge, PU = push-up, PR = push-up and rotation, WS = wall sit, SU = step up, RIP = running in place, JJ = jumping jack, M = male, F = female.






Table A2. Sample comments supporting teased-out barriers against users’ least preferred target exercise types. SQ = squat, CR = crunch, PL = plank, SP = side plank, CD = chair dip, LU = lunge, PU = push-up, PR = push-up and rotation, WS = wall sit, SU = step up, RIP = running in place, JJ = jumping jack, M = male, F = female.





	Participants’ Comments based on Themes
	M
	F





	1. Exercise type is difficult, hard, and challenging

- I already have a tough time doing push-ups, so another step makes it more difficult [P43, PR, M].

- I am 72 years old, and even though I am in good shape, the push-up with rotation exercise would be too difficult for me [P17, PR, M].

- The wall sit is a little difficult to balance [P96, WS, M].

- Push-ups are incredibly difficult, in my personal opinion, so I would prefer not to do them if possible[P400, PU, F].

- I find them exceptionally difficult [P384. PU, F].

- Doing lunges is hard because my muscles burn [P54, LU, F].
	16.96%
	27.22%



	2. Exercise type is painful, hurtful, and stressful

-I dislike them because they hurt my knees. [P4, LU, M].

-I never feel like I do these right, and they hurt my elbow and back [P16, SP, M].

- It puts a lot of stress on my arm. I don’t really need that. [P18, SP, M].

- This causes a lot of pain in my wrists because I have broken one before [P357, PU, F].

- It is kind of painful for me, and I have zero arm strength. Before push-ups, I’d need to work on my limbs [P373, PU, F].

- It hurts my arms a lot [P375, PU, F].
	12.87%
	14.98%



	3. Weak and lack of strong body parts required for exercise type

-I have weak core strength and fin that they strain my neck [P99, CR, M].

-I do not have much upper body strength making it very challenging [P188, PU, M].

- I have terrible, weak arms and have always disliked doing this exercise [P368, PU, F].

- I have zero arm strength and always struggle with push-ups. [P395, PU, F].

- I lack the arm strength to do proper, regular push-ups [P387, PU, F].

- I don’t have much upper body strength [P399, PU, F].
	4.68%
	16.82%



	4. Exercise type is ineffective and non-beneficial

- It’s not effective [P202, RIP, M].

- Boring and ineffective. I’d rather run for real [P277, RIP, M].

- It honestly seems like the most useless exercise in the world [P238, RIP, F].

- Running in place doesn’t do anything for me. It doesn’t seem like a workout. I’m not really feeling the sweat by running in place. I prefer to use the treadmill or run outside [P192, RIP, F].
	13.45%
	6.73%



	5. Exercise type is boring, not fun, and enjoyable

- Too boring! I would rather go running outside like I already do! [P195, RIP, M].

-Wall sit requires a wall, and it’s pretty boring. [P105, WS, M].

- I find such activities rather mundane, and get bored quickly when I do them [P195, RIP, M].

- It is boring to me; I would much rather go on a run outside or at the gym [P195, RIP, F].

- I don’t enjoy pushup, and that looks even more unenjoyable. [P86, PR, F].

- It is boring and would hurt my joints more [P200, RIP, F].
	7.02%
	7.34%



	6. Dislike exercise type

-I hate running in place [P20, RIP, M].

-I don’t like running. I’ve never liked it [P301, RIP, M].

-I dislike them because they hurt my knees. [P4, LU, M].

-I do not like to do Jumping Jacks. They do not appeal to me [P239, JJ, F].

- I have terrible, weak arms and have always disliked doing this exercise [P322, PU, F].

- I don’t like doing things with my arms [P486, PR, F].
	4.97%
	5.50%



	7. Inability to perform exercise type

-I’ve never been able to successfully do them [P527, PU, M].

-I can’t do them as I am not strong enough [P638, PU, M].

-I cannot do them due to my shoulder and carpal tunnel. [P85, PL, F].

- I can’t do them well [P151, PU, F].
	1.46%
	8.26%



	8. Exercise type is better outdoor or on the treadmill

- I am not a fan of running in place. I prefer using a treadmill or running outside [P188, RIP, M].

- I’m not really feeling the sweat by running in place. I prefer to use the treadmill or run outside [P195, RIP, M].

- I would rather prefer to run outside than standing at a place [272, RIP, M].

- I’d prefer to run outside and travel somewhere for that kind of exercise [P204, RIP, F].

- It just sounds boring. If I am going to run, I prefer to be outside [P186, RIP, F].

- I find it boring, basic. If I wanted to run I would rather go on a treadmill or go outside [P270, RIP, F].
	6.14%
	3.36%



	9. Exercise type requires equipment and/or space

- Where do I get such a wall in my house [P462, WS, M]?

- It requires too much equipment [P206, SU, M].

-Have limited space to perform certain exercises [P126, PR, M].

- they’re extremely boring and need too much space to complete [P148, LU, F].

-Difficult to do and find the right equipment to ensure stability [P142, CD, F].

- I would have to go find a box that would be suitable for this exercise [P67, SU, F].
	2.92%
	3.98%



	10. Exercise type is not comfortable to do

- Feels awkward and not as effective as regular running [P251, RIP, M].

-Very uncomfortable to do [P202, PL, M].

- Push-ups just make me uncomfortable, and they are very straining [P63, PU, F].

- I think it’s very awkward and uncomfortable [P177, RIP, F].
	2.92%
	3.36%



	11. Exercise type is disruptive to neighbors

- Itcan be noisy for neighbors [P88, JJ, M].

- It is noisy, plus if I run, I rather run on a treadmill, which is easier on my knee or outside where the view is nice [P218, RIP, M].

- I like in an apartment, so I can’t be jumping up and down. I also don’t find it a very beneficial exercise [P610, JJ, M].

- I live in an apartment and do not want to disturb people under me [P571, RIP, F].

- it makes too much noise at home and makes me feel like I’m in PE class [P660, JJ, F].
	1.17%
	0.61%



	12. Exercise type is unfamiliar

-I don’t know what chair dips are, so that is why I chose them for least preferred [P7, CD, M].

- This is uncommon, I’ve never done it before, I don’t want to learn a whole new thing, invest the time, etc [P606, PR, M].

- This is the first time I heard about this [P588, WS, F].
	1.17%
	0.31%



	13. Exercise type is not challenging

- It’s monotonous, there is not much resistance in this exercise for muscle and bone strength increase, and because there is less work done by muscles, there is less cardiovascular activity as well [P207, RIP, M].

- Running in place is too easy for me. I like the challenge [P261, RIP, F].
	0.29%
	0%
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Figure 1. Two of the eight race- and gender-based push-up and squat behavior models [27]. 
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Figure 2. Twelve exercise types presented to participants to choose from their most/least preferred. 
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Figure 3. (a) Males’ exercise-types ranking profile based on overall preference percentage from Table 3. (b) Females’ exercise-types ranking profile based on overall preference percentage from Table 3. 
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Figure 4. (a) Drivers of males’ most preferred exercise types. (b) Drivers of females’ most preferred exercise types. 






Figure 4. (a) Drivers of males’ most preferred exercise types. (b) Drivers of females’ most preferred exercise types.



[image: Mti 04 00021 g004]







[image: Mti 04 00021 g005 550] 





Figure 5. (a) Barriers against males’ least preferred exercise types. (b) Barriers against females’ least preferred exercise types. 
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Figure 6. Mean rating of perceived self-efficacy, self-regulation, outcome expectation on a 0%–100% scale (bar represents neutral value), and projected exercise performance level in the number of reps per week (bar represents overall mean value). 
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Table 1. Participants’ demographics based on gender (n = 669). BM = black male, BF = black female, WM = white male, WF = white female; PU = push-up, SQ = squat.
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Number

	
Percent




	
Criterion

	
Subgroup

	
Male

	
Female

	
Male

	
Female






	
Age

	
18–24

	
70

	
56

	
11.1

	
8.9




	
25–34

	
157

	
139

	
25.1

	
22.1




	
35–34

	
76

	
79

	
12.1

	
12.6




	
45–54

	
22

	
38

	
3.5

	
6.0




	
54+

	
17

	
15

	
2.7

	
2.4




	
Education

	
Technical/trade school

	
39

	
47

	
6.2

	
7.5




	
High school

	
70

	
66

	
11.1

	
10.5




	
B.Sc.

	
162

	
154

	
25.8

	
24.5




	
M.Sc.

	
54

	
42

	
8.6

	
6.7




	
Ph.D.

	
6

	
9

	
1.0

	
1.4




	
Others

	
11

	
9

	
1.7

	
1.4




	
Country of origin

	
Canada

	
110

	
104

	
17.5

	
16.5




	
United States

	
184

	
194

	
29.3

	
30.8




	
Others

	
51

	
26

	
8.1

	
4.1




	
Years on the Internet

	
0–3

	
2

	
2

	
0.3

	
0.3




	
4–6

	
13

	
18

	
2.1

	
2.9




	
7–9

	
40

	
20

	
6.4

	
3.2




	
10+

	
287

	
287

	
45.6

	
45.6




	
Behavior model distribution

	
BM-PU

	
45

	
50

	
7.2

	
7.9




	
BF-PU

	
39

	
43

	
6.2

	
6.8




	
WM-PU

	
47

	
39

	
7.5

	
6.2




	
WF-PU

	
44

	
39

	
7.0

	
6.2




	
BM-SQ

	
42

	
46

	
6.7

	
7.3




	
BF-SQ

	
46

	
25

	
7.3

	
4.0




	
WM-SQ

	
41

	
42

	
6.5

	
6.7




	
WF-SQ

	
38

	
43

	
6.0

	
6.8
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Table 2. Instruments used for measuring social cognitive constructs.
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	Criterion
	Overall Question and Items





	Projected exercise performance level
	Please kindly watch the [name of exercise] video and answer the questions below.

Assume you were to perform this exercise at home throughout the week.

(1) What average number of [name of exercise] do you think you can do per day?

(2) How many days per week do you think you can do the [name of exercise]?



	Self-efficacy [0—not confident to 100—confident] [18]
	Please kindly watch the [name of exercise] video and answer the questions below.

(1) How confident are you that you can complete at home the proposed weekly number of [name of exercise] (entered previously) for the next 3 months

(a) Even when you have worries and problems?

(b) Even if you feel depressed? (c) Even when you feel tense?

(d) Even when you are tired? (e) Even when you are busy?

(2) Please kindly give the reason behind your overall confidence level to perform the above workout.



	Expectation outcome

[1—strongly disagree to 5—strongly agree] [22]
	Please kindly watch the [name of exercise] video and answer the questions below.

(1) The [name of exercise] will…

(a) Improve my ability to perform daily activities.

(b) Improve my overall body functioning.

(c) Strengthen my bones.

(d) Increase my muscle strength.

(e) Improve the functioning of my cardiovascular system.

(f) Improve my social standing.

(g) Make me more at ease with people.

(h) Increase my acceptance by others.

(2) Please kindly give the reason behind your overall rating above.



	Self-regulation

[1—strongly disagree to 5—strongly agree] [7]
	Please kindly watch the [name of exercise] video and answer the questions below.

(1) To achieve my proposed weekly average number of [name of exercise].

(a) I will set a goal.

(b) I will develop a series of steps to reach my weekly goal.

(c) I will keep track of my progress in meeting my goal.

(d) I will endeavor to achieve the set goal for myself.

(e) I will make the goal public by telling others about it.

(2) Please kindly give the reason behind your overall rating above.



	Target exercise-type Preference
	(1) Please tell us your most preferred work out (physical activity) among the 12 shown above [see Figure 2].

(2) Please give the reason for the choice of your most preferred workout.

(3) Please tell us your least preferred work out (physical activity) among the 12 shown above.

(4) Please give the reason behind the choice of your least preferred workout.
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Table 3. Overall preference for each of the twelve exercise types. Positive overall preference indicated that the percentage of participants that chose the exercise as most preferred was higher than the percentage of participants that chose the exercise as least preferred. The reverse was the case for the negative overall preference.
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Target Exercise-Type

	
Most Preferred (% Participants)

	
Least Preferred (% Participants)

	
Overall Preference (% Participants)




	

	
Male

	
Female

	
Male

	
Female

	
Male

	
Female






	
Push-up

	
34.80

	
3.36

	
7.60

	
20.49

	
+27.19

	
−17.13




	
Squat

	
12.28

	
18.65

	
4.09

	
3.67

	
+8.19

	
+14.98




	
Crunch

	
11.40

	
15.60

	
6.14

	
5.81

	
+5.26

	
+9.79




	
Plank

	
11.11

	
13.76

	
7.31

	
8.87

	
+3.80

	
+4.89




	
Chair dip

	
4.68

	
0.92

	
2.92

	
4.89

	
+1.75

	
−3.98




	
Jumping jack

	
5.85

	
14.68

	
11.70

	
7.65

	
−5.85

	
+7.03




	
Push-up and rotate

	
0.58

	
1.22

	
6.14

	
12.54

	
−5.56

	
−11.31




	
Lunge

	
4.97

	
6.73

	
5.26

	
5.81

	
−0.29

	
+0.92




	
Wall sit

	
1.75

	
4.59

	
10.23

	
4.89

	
−8.48

	
−0.31




	
Run in place

	
4.39

	
8.26

	
19.59

	
9.79

	
−15.20

	
−1.53




	
Side plank

	
0.29

	
1.22

	
6.73

	
10.09

	
−6.43

	
−8.87




	
Step up

	
3.80

	
9.17

	
9.94

	
3.67

	
−6.14

	
+5.50




	
Others

	
4.09

	
1.83

	
2.34

	
1.83

	
+1.75

	
0.00




	
Total %

	
100.00

	
100.00

	
100.00

	
100.00

	
0.00

	
0.00
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