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Chapter I: Introduction 

Introduction 

 The ability to believe that one can complete a task is often paramount to overcoming a challenging 

situation. First-generation, underrepresented minorities, and/or female students who have been accepted 

into college as a Science, Technology, Engineering, or Mathematics (STEM)  field have succeeded in the 

college application process and are in college! Now that they are in college they will face challenges as a 

STEM major because of the rigor, technical, fast-paced, and content-rich nature of college science courses. 

The ability to overcome these challenges may test their self-efficacy. Colleges and universities offer 

traditional help to support students like academic advisors, office hours for extra help, teaching assistants 

who form study groups, and encouragement for students to form their own study groups. Yet, the success 

rate for STEM degrees awarded for underrepresented students remains below that of white, and Asian 

students (Indicator 24: STEM degrees, 2017).  

While many colleges and universities have focused on how their support to retain this diverse group 

of students in STEM majors through academic and social support systems, there are some who are 

beginning to focus on innovating pedagogy, not only to increasing engagement but ways in which self-

efficacy can be strengthened. Students, especially underrepresented minorities, may benefit the most from 

such innovation. Impacting a student’s sense of agency through innovative practices in the classroom may 

help to create greater self-efficacy, and ultimately academic persistence that will help them succeed in 

challenging STEM courses.   

 Increasing diversity within STEM majors continues to be a relevant topic for colleges and 

universities. Kimberly Griffin (2018) in the first blog post for the American Council on Education, writes 

“minoritized (acknowledges how social constructs like race, gender, ethnicity, religion, and sexual identity 

influence power dynamics and exposure to oppression) populations continue to be underrepresented in 

STEM disciplines. According to the National Center for Science and Engineering Statics, while over a third 
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of black, Latino, and Native American students enter college with an interest in studying STEM, only 16 

percent go on to obtain bachelor’s degrees in these fields. While some colleges and universities are 

successful in growing student achievement, retention, and graduation rates of underrepresented minorities 

like the University of Maryland-Baltimore County Meyerhoff Scholars Program many have not been 

aggressive enough in implementing programs that work (Graham et al., 2013).   

 The need to prepare increasing numbers of qualified, underrepresented minorities in STEM majors 

needs to be addressed. Because colleges and universities have had inconsistent success with “institutional 

retention” initiatives the need to understand the how student’s self-efficacy (the belief in their own 

capabilities that they can be successful in a task or behavior, (Bandura, 1994) can be developed to be 

successful in difficult STEM courses. As a different approach to improve success in STEM majors for 

underrepresented minorities colleges and universities might concentrate on the understanding of how 

improving student agency will allow for increased perseverance through the lens of self-efficacy. This 

research will consider the addition of gamification (active learning methodologies) as a way to impact self-

efficacy. Engagement in challenging courses may help increase underrepresented minorities (and all 

students) with engagement and perseverance.  The addition of gamified-elements to an introductory STEM 

course may impact student self-efficacy leading to higher success in STEM classes.    

Statement of the Problem 

 “STEM jobs have doubled as a proportion of all jobs since the industrial revolution” (Smithsonian 

Science Education Center, 2017) and over 2.5 million STEM jobs will go unfilled in 2018. Concurrently, 

the number of deeply underrepresented STEM students (African American, Latinos, Native American) 

remains extremely low and non-reflective of our nation’s demographics. This representation has remained 

flat for the last fourteen years (Funk & Parker, 2018). While the nation’s colleges and universities 

recognize the need to increase retention and graduation rates of underrepresented STEM students they  

continue to use a more institutional approaches increasing social opportunities (communities of practice) as 
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well as strengthening mentoring programs and encouraging students to seek additional support outside the 

classroom (Graham et al., 2013). The National Science Foundation (NSF) has implemented (GA-AL 

LSAMP) STEM PATHWAY AND RESEARCH ALLIANCE (2018) with a focus on mentoring as a locus 

for increasing STEM graduation rates.  

Innovative pedagogy and more student-centered classrooms is a third approach that may impact 

student success in STEM fields (Stone, Shaner & Fendrick, 2018). The gamification, or “ amplifying the 

effect of an existing, core experience by applying the motivational techniques that make games so 

engaging” (What Is Gamification? 2017) of an introductory STEM courses may impact the level of student 

self-efficacy leading to persistence in facing more challenging courses. Gamification may impact 

motivation and influence confidence to influence student self-efficacy (Banfield & Wilkerson, 2014) (Mah, 

2016). Understanding the importance of strong self-efficacy early in STEM coursework could increase 

academic persistence when faced with challenges as students work to obtain a STEM related degree 

(Graham et al., 2013)  

The need for underrepresented minorities to be qualified in STEM fields is two-fold. Not only is 

there the need to fill the 2.5 million STEM jobs, but “this underrepresentation means that minorities lack 

qualifications to access STEM-related jobs, which, in addition to being more plentiful, are also better paid 

than many other jobs” (Smithsonian, 2017).      

Purpose 

The purpose of the One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & 

Ahlgrim-Delzell, 2018) will be to gain insight as to how the addition of gamified-element (active learning 

methodologies) in an introductory STEM course may impact student perception of self-efficacy in 

succeeding in undergraduate STEM courses.  

 

 



Running Head: PILOT FIELD STUDY WITH IRB  

 
 
 

5 

Research Question  

1. How does the addition of gamified elements (active learning methodologies) in an 

undergraduate, introductory STEM course impact student self-efficacy for underrepresented 

minorities (first-generation, African-American, Latinx, Female) in STEM Success Academy 

students at New Jersey City University, as it relates to engagement (success) in the class?      

a. How does student self-perception of self-efficacy change throughout a gamified 

course? 

b. How do student self-efficacy relate to their interest in science? 

c. What group of students show the greatest change in self-efficacy?  

d. How does student involvement with gamified elements outside the classroom relate 

to impact of self-efficacy?  
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Christopher Carnahan @ 2018-12-15T10:58:05-08:00
This looks quant

Christopher Carnahan @ 2018-12-15T10:58:39-08:00
Assumes there is a change....and what do you mean by group?  Again looks like a quant question.


Christopher Carnahan @ 2018-12-15T11:00:48-08:00
This seems like it is hard to control.



Running Head: PILOT FIELD STUDY WITH IRB  

 
 
 

6 

Chapter II: Literature Review 

Overview 

 This literature review will examine the nature of games (gamification) and the pedagogy that, when 

added to challenging STEM courses, engages student interest and in some cases increases self-efficacy as 

well as content knowledge. This review examines gamification practices currently being used in higher 

education as it relates to STEM courses. Universities and colleges are implementing gamification for 

different purposes with varied outcomes. The research will show the way in which games, or gamified 

components offer a structure that support student engagement, motivation, and increased self-efficacy.  

Some studies will report an increase in content knowledge while others may not have the same claim. 

Finally, the literature will indicate the need for further study as it relates to underrepresented students, self-

efficacy, and the relationship to being awarded a STEM degree. Underrepresented minorities continue to be 

underrepresented in all STEM fields throughout the country.  

Gamification  

Gamification, the “making a non-game application more engaging by making it game-like” 

(McGonigal, 2011), are “techniques are intended to leverage people's natural desires for socializing, 

learning, mastery, competition, achievement, status, self-expression, altruism, or closure, or simply their 

response to the framing of a situation as game or play (“Gamification,” n.d.) became mainstream 

vocabulary in 2010 and a year later was a trend (Dechev & Dicheva, 2017).  

Game have been an integral part of all human cultures and one of the “oldest forms of human social 

interaction dating back hundreds of years ago” (Radof, 2010). The nature of games are not only social in 

nature, but they appeal to our emotions. Jane McGonigal, game designer and author (2011) writes in her 

book Reality is Broken Why Games Make Us Better and How They Can Change the World, states that when 

engaged in playing games there is a sense of “an optimistic sense of our own capabilities and an 
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invigorating rush of activity.” This state of “gameplay” can serve to increase a positive sense of self as well 

as feelings of accomplishment.  

 Undergraduate college students (born after 1990) are the “first generation of students who have 

grown up with the internet and crave gameplay in a way that older generations do not” (McGonigal, 2011). 

This paradigm shift is slowly making its way into university classrooms. Research reflects the addition of 

gamification to various STEM courses and may be beginning to engage students in ways that they can 

creating experiences that engage, motivate, build skills and knowledge and even improve student self-

efficacy. 

Games offer a structure that may be missing in the typical classroom. By adding game-like 

components or gamified elements to more difficult classes professors may be able to create learning 

environments that will captivate our students’ and motivate our students to participate more fully in their 

learning (McGonigal (2011). Game structure offers clear goals, rules, feedback (in most cases of online 

games, instant feedback), and voluntary participation that have participants “playing” at the edge of their 

skill level.   

Pedagogy in STEM undergraduate courses, success and challenges 

K-12 classrooms have been changing their approach from the traditional “sage on stage” to a more 

“guide on the side,” to engage and involve students in their own learning. Gamification in K-12 “gained 

considerable traction since 2003, when James Gee began to describe the impact of game play on cognitive 

development” and the potential impact on learning and engagement in the classroom  (NMC, Horizon, 

2017). Colleges and universities, however, have been slower to integrate and implement such practices., 

The NMC Horizon Report: 2017 Higher Education Edition (p.44) mentions gamification only twice stating 

“ Furthermore, gamification, adaptive learning, and OER are just a few examples of technology 

developments that institutions are adopting to bolster student success and increase affordability — though 

these elements are not always integrated into LMS. There is a need for ecosystems that not only incorporate 

https://www.nmc.org/horizon_topic/game-based-learning-and-gamification/
https://www.nmc.org/horizon_topic/game-based-learning-and-gamification/
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emerging learning approaches of today, but are also agile enough to support evidence-based practices of 

tomorrow.” 

Gamification (and other active learning methodologies) in STEM (science, technology, engineering, 

and math) courses impacts student perception of self-efficacy and their ability to be successful in their 

undergraduate STEM courses. STEM students will most likely face some of the most rigorous and 

challenging coursework during their college years. Many will be successful, however, some will not 

(Graham, et al., 2013). Students with an “optimistic self-belief in their competence or chances of 

successfully accomplishing a task and producing a favorable outcome” or self-efficacy (Akbar, 2008) may 

be more likely to succeed in STEM courses. Current literature reflects that by adding gamification to 

introductory STEM courses student self-efficacy may be developed or strengthened. When students are 

engage in gamified course components either during the course or on their own, students may increase self-

efficacy that will help to achieve their goals as they relate to attaining a STEM degree (Graham, et al., 

2013). 

Understanding whether the gamification of an introductory STEM course might impact the 

development of student self-efficacy could be important in increasing the number of STEM students who 

choose to stay in the major. Some research is beginning to show that the development of self-efficacy and 

academic persistence may support more diverse students attaining STEM degrees as well.  

A number of higher education establishments are implementing the use of of gamification into 

college courses as a means to increase engagement and improve learning is growing, especially in 

introductory (undergraduate) STEM courses as a means to foster improved This may also be the first step 

in students “sticking with “ and staying in STEM fields (Carpi et.al., 2016).  

In his article Cultivating minority scientists: Undergraduate research increases self‐ efficacy and 

career ambitions for underrepresented students in STEM Carpi et al (2017) writes that students in a large-

minority serving institution while focusing on research-based interventions (students were involved in 
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hands-on STEM research) not only stayed with STEM majors but continued to pursue STEM careers. 

Otherwise the literature as it relates to underrepresented populations and gamification is lacking. Most of 

the research on gamification focuses on the impact of gamification as a motivator in in higher education 

(Tan, 2015), increasing student intrinsic motivation and self-efficacy as it related to pedagogy (Banfield & 

Wilkerson, 2014)  and Graham et al.  (2013) specifically address increasing persistence college STEM 

students.   

More current research touts the positive impact of game-based applications that focus more on 

learning of content. STEM related courses like calculus and numerous pharmacology studies (Lee et al., 

2016) (Aynsley, Nathawat, Crawford, 2017) tout the benefits of the engagement in gamified course 

elements as it relates to acquiring new knowledge specific to course content (Hwang & Wu, 2011). Dichev 

& Dicheva (2017) offer a more critical assessment of the use of gamification in the education “While the 

gamification in education is still a growing phenomenon, the review reveals that (i) insufficient evidence 

exists to support the long-term benefits of gamification in educational contexts; (ii) the practice of 

gamifying learning has outpaced researchers’ understanding of its mechanisms and methods; (iii) the 

knowledge of how to gamify an activity in accordance with the specifics of the educational context is still 

limited. The need for systematically designed studies and rigorously tested approaches confirming the 

educational benefits of gamification, if gamified learning is to become a recognized instructional 

approach.” 

Impacting self-efficacy 

 Bandura’s (1994) Social Learning Theory posits four ways in which self-efficacy, “people’s beliefs 

about their own capabilities to produce designated levels of performance that exercise influence over events 

that affect their lives.” are developed. In order to create or influence a strong sense of self-efficacy people 

must: 1) engage in mastery of experiences. In order to master a skill failure must be involved in order to 

build resiliency. While instant gratification gives quick success, it does not give the learner the opportunity 
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to persevere and overcome adversity 2) see people that are similar to themselves succeeding. By having 

“vicarious experiences” provided by peers allows another way to “create and strengthen” self-efficacy. 

While copious praise has become matter-of-fact for children from sports accomplishments (or just 

participating) to school work, sincere “social persuasion” helps to build a mindset (Dweck, 2008) that 

supports and strengthens self-efficacy. Finally, 4) similar to Vygotsky’s framework and Cain & Piascik 

(2015) note that placing people in situations where they are challenged right to the edge of their abilities in 

order to bring success, while Bandura (1994. p.3) states that “avoiding situations where they are likely to 

fail often gives a measure of success as self-improvement, rather than the triumph over others.”  

Cain & Piascik (2015) suggest that with the use of well-designed games “many of the cognitive 

processes used while playing games (eg, self-regulation, motivation, and higher-order processing) are 

necessary components of learning processes.”  Additionally, the authors offer the connection of engaging in 

game as a way for students to be aware of how they are playing (metacognition) allowing them to succeed 

versus fail. While many games are often fantasy based, the players often have “buy-in” of some sort that 

make the learning more authentic, therefore more engaging. “These authentic, situated, social games allow 

for students to gain greater mastery than in the traditional classroom.” 

Summary 

 This literature review has examined research that describes gamification, social learning theory, and 

the use of gamification in STEM undergraduate courses. Some of the successes and challenges of of that 

integration are also discussed. The implemented into higher education courses has shown some general 

increased student engagement and motivation as well as some gain in knowledge acquisition (depending on 

the course and engagement).  

Research to support the use of gamification in higher education courses is gaining popularity for 

motivation and engagement, while integration into STEM specific courses is less explored. It is important 

to understand what gamification is and how it seems to be a natural progression to add gamified elements at 
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the college level, but specifically to STEM courses. The addition of pedagogically sound gamified-

elements into STEM courses specifically, may help underrepresented students succeed in challenging and 

difficult courses early in their academic career to not only strengthen self-efficacy and academic 

persistence, but to persist in STEM majors.   

Theoretical Framework 

Two theoretical frameworks best describe the potential relationship of gamification and self-

efficacy are Experiential Learning Theory (ELT) (Shinde, 2015) and Social Learning Theory (Bandura, 

1994). These two frameworks complement one another as they lay the basis for what may be the potential 

success for adding gamified elements to more difficult courses, thus potentially impacting the self-efficacy 

(and academic persistence) needed to succeed in challenging coursework.  

The Experiential Learning Theory as described by Kolb in 1984, describes learning as “knowledge 

created through transformation of experiences.” Games offer active experiences (online or in person, alone 

or with a group) that allow for challenges, socialization, and a feeling of accomplishment. Games keep the 

learner engaged and motivated while they are playing and in the educational setting, learning occurs. Built 

on the work of constructionists like Dewey, Piaget, and Papert, ELT allows the learner to be involved in the 

creation of their own experiences based on the individuals experiences (Banfield & Wilkerson, 2014). 

Gaming to learn allows the student to experience metacognition (thinking about what they are doing: are 

the strategies effective, using trial and error, etc), accept failure as another chance to try and reform ideas 

through all of these experiences. This framework supports the idea that learning occurs because students are 

motivated to “work” until they succeed.  

Games, as noted earlier in this paper, have four predictable components that help to make them 

engaging, goals, rules, feedback, voluntary in nature (McGonigal, 2011). Additionally, games are social in 

nature, whether playing a board game in person or through an online gaming site, the engagement with 

others greatly adds to the appeal of game playing engagement and enjoyment. Bandura’s Social Learning 
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theory, which describes people’s beliefs in their own capabilities (self-efficacy) aligns with gamification 

principles to foster student ability to face more challenging courses (STEM) at the college level. Bandura 

suggests that learners should engage in mastery experiences, observe peer success, understand that working 

through challenges builds persistence and success, and as there is more success, there is more chance of 

success. Bandura’s components together with the principles of ELT indicate that the addition of gamified-

elements in challenging STEM courses may help to impact self-efficacy.  Underrepresented students may 

find these strategies as particularly successful if they have not been specifically coached through 

challenging experiences.  
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Chapter III: Methodology 

Introduction 

 The overall purpose of this quasi-experimental correlational study (Creswell, 2015), specifically, 

One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & Ahlgrim-Delzell, 2018)  is 

meant to better understand the relationship between the the two variables, the addition of  gamified-

elements in an introductory STEM course (independent variable) and student self-efficacy (dependent 

variable). As higher education begins to embrace the addition of adding gamified elements into 

challenging, introductory courses in the STEM fields, this experiment hopes to identify any relationship or 

impact between the two variables and to what degree. Gaining insight as to any impact the addition of 

gamified elements in a STEM course may have on student self-efficacy would be important to students 

motivation and potential academic persistence. Underrepresented STEM students may gain the most benefit 

by increasing attainment of STEM degrees that will qualify them for the many STEM related job openings.   

Research Design 

 Conducting One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & Ahlgrim-

Delzell, 2018) in which the researcher will use a pre/during/post survey to collect information related to the 

variables. The use of correlational statistics in order to “describe and measure the relationship between two 

variables” (Creswell & Creswell, 2018) will indicate a positive, negative, or zero correlation (Cruz, 2014). 

The sample will be a convenience sample as the students will have already be accepted to the 10-week 

summer STEM program. There will be only one group, the treatment group and with no control group the 

so the One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & Ahlgrim-Delzell, 2018) 

will meet the needs of the study (Cruz, 2014) (Creswell, 2015).  

Survey construction 

 The Gamification and Self-Efficacy Questionnaire  (Appendix A)will be comprised of four sections 

of data collection which will be given as a pre-survey (on the day of orientation) through student mobile 

4

5

6

https://njcu.co1.qualtrics.com/jfe/form/SV_1OnmmphFY1hZjZr
Christopher Carnahan @ 2018-12-15T11:06:22-08:00
I am not sure of the formatting of your RQ's if you are going to do this.  I will see how the study goes from here but I don't think you would be able to pull this off for a dissertation.  

Christopher Carnahan @ 2018-12-15T11:09:40-08:00
This section is light.  You should discuss quant research and then the specific design.  

Christopher Carnahan @ 2018-12-15T11:11:50-08:00
how does this impact experimental design?
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devices. The treatment(s) will be introduced throughout the ten-week course (specific activities are yet to 

be determined. Additions will be made during the Spring 2019 term for the summer class). At the 

conclusion of the ten-week course the post-survey (identical to the pre-survey) will be given through 

student mobile devices (if students do not have available devices, one will be provided for them. 

The first section of the survey consists of general demographic non- identifiable questions such as 

age, major, ethnicity, gender. Initially I had included a lot more questions that I later determined were 

unnecessary. One of the questions asks if students transferred from another school and I had a number of 

follow up question. Reading it over a few days later I decided that information would have no relationship 

to the study. 

2) Section Two asks a 20 – Science Motivation Questionnaire SMQ-II (Appendix C)  (permission 

granted - Appendix D) as they relate to their future. Students will use Likert scale (0 -5 with 0 indicating 

never and 4 indicating always) to respond their feeling about each statement as they relate to a science 

course. These questions are relevant to understanding what students feel about science in general. If their 

motivation in science is to “get a good grade” but their feeling about liking science is low, these feelings 

may correlate to success in challenging STEM classes.   

3) Section Three asks questions to determine student Self-Efficacy using The General Self-Efficacy 

Scale (GSE) (Appendix E)(permission granted Appendix F) also using a Likert scale from 1-4. With one 

being Not True at All and 4 Exactly True. This section (through 10 questions) will help to understand how 

students face challenges and their feeling of their own abilities. I think it will be important to see how they 

align with their responses from the questions about their feeling about science. 

4) Section Four seeks to understand student involvement in gaming outside of school. I made these 

questions myself based on the fact that most, if not all students are highly engaged with their mobile 

devices and, I believe, engaged in some sort of gaming (fitness apps, games, store incentives, etc.) There 

did not seem to be any (that I was able to find) valid questionnaires about gaming.  
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Descriptions of the type of questions  

 The following are some of the quantitative questions (used with permission) from The General Self-

Efficacy Scale (GSE) would be asked using a Likert scale for responses: 1=Not at all, True 2= Hardly True, 

3=Moderately True, 4=Exactly True 

1. When confronted with a problem, I can usually find several solutions. 

2. It is easy for me to stick to my aims and accomplish my goals  

3. I can usually handle whatever comes my way 

Population & Sample  

The target population for this study will come from the students enrolled at the SSSA. All enrolled 

students (aged 18 and above) in the program will be a convenience sample of up to N=40 students . 

Students In the SSSA course are selected for the 10-week program through an application process through 

the university. It is designed for NJCU students and incoming transfer students who plan to major in a 

STEM discipline. These students will be taking Pre-Calculus, Prep for General Chemistry OR Prep for 

Physics; and the Career Directions in STEM classes during the ten-week program.  

Retention of all undergraduate students, particularly underrepresented STEM students has been a 

concern for universities as well as “examining the reasons for low student persistence and retention, and 

how to increase motivation and retention rates remains a top priority in STEM education” (Graham, et al., 

2013, Sithole, et al., 2017). Gamification is a relatively new addition to educational pedagogy and it’s 

integration into STEM courses as it relates to STEM course engagement needs to be explored in more 

depth. The inclusion of gamified elements in STEM courses and encouraging the use of gamification as a 

way to engage with new material might be a successful way to engage students with challenging STEM 

content. These areas that could benefit from more research. A study to gain insight as to how gamification 

in STEM courses relates to a student’s perception and development of self-efficacy in undergraduate STEM 

courses would fill a gap in the literature (Tinton, 2005).   

7

Christopher Carnahan @ 2018-12-15T11:13:52-08:00
You are doing quant research...you need to have a number suitable for the statistics that you will use to run your stats......
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These students have been identified as potentially benefiting from additional support as they enter 

STEM majors. The initial meeting will occur at the introductory Gamified Orientation day planned for May 

2019 on campus, where they will be given the initial survey.  

Procedures 

1. Obtain IRB (Appendix G) permission from NJCU observing all appropriate time. 

2. When all students arrive at the orientation and the welcome is concluded, information will be given 

to all attendees about how the day will proceed. Introduction of the research will be explained and 

students will be given a paper copy of the consent and it will be read aloud. Any and all questions 

will be answered. Students will be asked to sign and return the consent form (Appendix B) 

3. Once all the consent forms are collected an introduction of the survey instrument will be presented 

and students will take the pre-survey on their smartphones (Qualtrics Survey - Gamification and 

Self-Efficacy. For any student who does not have a device one will be supplied. The survey should 

take less than 10 minutes. Because this is a quasi-experiment, there is no random assignment, but 

the sample, N=(up to) 32 will consist of all students who gained admittance to the program and 

attend the orientation.  there will be three interventions (treatments at the beginning of the program, 

at the conclusion of the program) (Creswell, 2015).  

4. Data collection issues (as noted in Creswell & Plano Clark, 2011, pg. 240) would be considered and 

addressed (ie: assuring confidentiality, gender neutral and culturally sensitive questions, instructions 

and information to avoid potential bias). While the use of a single survey decreases the validity  

5. QN data would be analyzed and compared with original pre-survey questions an classified analyzed 

with correlational statistics to determine a positive, negative, or zero correlation (Cruz, 2014) 

between addition of gamified-elements and impact of student self-efficacy as it relates to continued 

academic persistence and interest in STEM subjects.  

 

8

Christopher Carnahan @ 2018-12-15T11:14:30-08:00
What happens to those that do not return or refuse?
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Study execution 

 

Pre-Survey Measurement 

Dependent Variable 

Treatment 

Quasi-Independent 

Variable 

Post-Survey Measurement 

Dependent Variable 

Gamification and Self-

Efficacy Survey 

Addition of gamified 

elements in one 10-week 

STEM course 

Gamification and Self-

Efficacy Survey 

May 2019 June-August 2019 August 2019 

 

Figure 1. One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & Ahlgrim-Delzell, 

2018) 
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Appendix A 

Qualtrics Gamification and Self-Efficacy Questionnaire 

                                                   Gamification and Self-Efficacy 

                                 Welcome to the Gamification and STEM Questionnaire!   

    

HI!    

    

I am a second-year Educational Technology Doctoral student at NJCU and I am interested in understanding 

how students engage in STEM courses. Because STEM classes can be challenging, I am interested in 

knowing what might make them more interactive, engaging, and interesting. I am also interested in 

understanding how you feel when you face a challenging problem.    

    

The survey will consist of four sections. The first section be very general questions about you, the second 

section will ask about your feelings about science, the third section will ask about how you feel when 

facing challenges and the last section will gather information relevant to gamification (defined as the 

application of elements of game playing -rules of play, point scoring, competition with others to other areas 

of activity, specifically to engage users in problem-solving).   

    

Please be assured that ALL your responses will be kept completely confidential and the information 

collected will not be traceable to your identity.     
 

 The questionnaire should take about 10 minutes to complete. Your participation in this research is 

completely voluntary. You have the right to withdraw at any point during the study, for any reason, and 

without any prejudice.    

    

If you would like to contact the Principal Investigator in the study to discuss this research, please e-mail 

Karen Cotter at kcotter@njcu.edu. I look forward to your questions.   

  

 By clicking the button below, you acknowledge that your participation in the study is voluntary, you are 18 

years of age, and that you are aware that you may choose to terminate your participation in the study at any 

time and for any reason. 

  

 Please note that this survey will be best displayed on a laptop or desktop computer.  Some features may be 

less compatible for use on a mobile device.     

  

o I consent, begin the study  (1)  

o I do not consent, I do not wish to participate  (2)  

 

Skip To: End of Survey If                                                      Welcome to the Gamification and STEM 

Questio... = I do not consent, I do not wish to participate 
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Section One   

Thank you for choosing to participate in this survey. The first part of the survey will help to understand 

more about who you are. 

Remember, ALL your responses will be kept confidential.  

 

What year are you currently in at NJCU? 

o Freshman  (1)  

o Sophmore  (2)  

o Other  (3) ________________________________________________ 

 

What is your current major? 

o Biology  (1)  

o Chemistry  (2)  

o Physics  (3)  

o Calculus  (4)  

o Engineering  (5)  

o Undecided  (6)  

o Other  (7) ________________________________________________ 

 

How old are you? 

o Age  (1) ________________________________________________ 

o Prefer not to answer  (2)  

 

 Are you a transfer student? 

o Yes  (1)  

o No  (2)  
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What is your gender? 

o Male  (1)  

o Female  (2)  

o Other  (3) ________________________________________________ 

o Prefer not to answer  (4)  

 

 

Q13 Which best describes you? Choose all that apply. 

▢ Asian  (1)  

▢ Black/African  (2)  

▢ Caucasian  (3)  

▢ Hispanic/Latinx  (4)  

▢ Native American  (5)  

▢ Pacific Islander  (6)  

▢ Prefer not to answer  (7)  

▢ Other  (8) ________________________________________________ 

 

 

Section Two   

In order to better understand what you think and how you feel about your science courses, please respond 

to each of the following statements from the perspective of “When I am in a science class…”  

 (Modified and used with permission from “Science Motivation Questionnaire II © 2011 Shawn M. Glynn”) 
 

Read each statement and choose the word on the right that best reflects your feeling about that statement. 4=Exactly True 

3=Moderately True 2=Hardly True  1=Not True at all  

 Click to write Column 1 

 Exactly True (1) Moderately True (2) Hardly True (3) Not True at All (4) 
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The science I learn 

is relevant to my 

life. (1)  o  o  o  o  
I like to do better 

than other students 

on science tests. (2)  o  o  o  o  
Learning science is 

interesting. (3)  o  o  o  o  
Getting a good 

science grade is 

important to me. (4)  o  o  o  o  
I put enough effort 

into learning 

science. (5)  o  o  o  o  
I use strategies to 

learn science well. 

(6)  o  o  o  o  
Learning science 

will help me get at a 

good job. (7)  o  o  o  o  
I am confident I will 

do well on science 

tests. (8)  o  o  o  o  
Knowing science 

will give me a career 

advantage. (9)  o  o  o  o  
Learning science 

makes my life more 

meaningful. (10)  o  o  o  o  
Understanding 

science will benefit 

me in my career. 

(11)  
o  o  o  o  

I am confident I will 

do well on science 

labs and projects. 

(12)  
o  o  o  o  

I believe I can 

master science 

knowledge and 

skills. (13)  
o  o  o  o  

I prepare well for 

science tests and 

labs (14)  o  o  o  o  



Running Head: PILOT FIELD STUDY WITH IRB  

 
 
 

26 

I am curious about 

discoveries in 

science. (15)  o  o  o  o  
I enjoy learning 

science. (16)  o  o  o  o  
I think about the 

grade I will get in 

science. (17)  o  o  o  o  
I am sure I can 

understand science. 

(18)  o  o  o  o  
I study hard to learn 

science. (19)  o  o  o  o  
My career will 

involve science. (20)  o  o  o  o  
 

Section Three   

The third part of the survey asks how you approach problem-solving. 

Remember, ALL your responses will be kept confidential.  
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Directions: Read the statement and choose the answer that most closely describes your response to the 

statement. Used with permission. 

 

I can always manage to solve difficult problems if I try hard enough. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

If someone opposes me, I can find the means and ways to get what I want. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

It is easy for me to stick to my aims and accomplish my goals. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

I am confident that I could deal efficiently with unexpected events. 
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o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

Thanks to my resourcefulness, I know how to handle unforeseen situations. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4 

 

I can solve most problems if I invest the necessary effort. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

I can remain calm when facing difficulties because I can rely on my coping abilities. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  
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When I am confronted with a problem, I can usually find several solutions. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

If I am in trouble, I can usually think of a solution. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  
 

I can usually handle whatever comes my way. 

o Exactly true  (1)  

o Moderately true  (2)  

o Hardly true  (3)  

o Not at all true  (4)  

 

Section Four   

The last part of the survey will ask about games or gaming.  
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Do you own a mobile device?  

o Yes  (1)  

o No  (2)  

 

Is your mobile device a smartphone? 

o Yes  (1)  

o No  (2)  

 

How many apps have YOU downloaded your phone? (Do not include ones that come on the phone) 

▢ 0-10  (1)  

▢ 11-20  (2)  

▢ 21-30  (3)  

▢ 31-40  (4)  

▢ 41-50  (5)  

▢ over 50  (6)  
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How many game apps do you have? 

o 0-10  (1)  

o 11-20  (2)  

o 21-30  (3)  

o 31-40  (4)  

o 41-50  (5)  

o over 50  (6)  

 

What game app do you use the most? 

________________________________________________________________ 
 

Thinking about the game app you use the most, how often do you use it? 

o Daily  (1)  

o Several times a week  (2)  

o Several times a month  (3)  

o Several times a year  (4)  

o 2-3 times a week  (5)  
 

Do you engage in other types of game playing? Choose all that apply.  
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▢ PlayStation  (1)  

▢ XBox  (2)  

▢ Both  (3)  

▢ Switch  (4)  

▢ Board Games  (5)  

▢ Cards  (6)  

▢ I rarely play any kind of game  (7)  

▢ Apps that offer points, rewards, keep track of fitness, food intake etc.  (8)  

▢ Other  (9) ________________________________________________ 

▢ No  (10)  

 

What type of games do you prefer if given the choice? Rank in order of preference. One (1) being the most 

preferred and ten (10) least preferred. 

______ Adventure (1) 

______ Action (2) 

______ Arcade (3) 

______ Logic (4) 

______ Online (5) 

______ Role playing (6) 

______ Simulator (7) 

______ Sports (8) 

______ Strategy (9) 

______ Competitive (10) 

 

 I enjoy earning XP points in the games I play. 
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o Yes  (1)  

o No  (2)  

o Not Applicable  (3)  

 

Rewards in the games I play keep me engaged. 

o Yes  (1)  

o No  (2)  

o Not Applicable  (3)  

 

I work hard to beat other players' scores. 

o Yes  (1)  

o No  (2)  

o Not Applicable  (3)  

 

I like being good at games.  

o Yes  (1)  

o No  (2)  

o Not Applicable  (3)  
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Appendix B 

Letter Seeking Permission to Use Survey/Questionnaire Tool 

  

November 26, 2018 

Karen J. Cotter 

New Jersey City University 

Educational Technology Leadership 

2039 Kennedy Boulevard 

Jersey City, New Jersey, 07930 

  

Dear Sir/Madam: 

  

I am a doctoral student from New Jersey City University preparing to conduct research titled The Impact of 

Gamification of a STEM Career Course on Self-efficacy in Underrepresented STEM Students, under the 

direction of my dissertation committee chaired by Dr.Carnahan, who can be reached at xxx-xxx-xxxx.  The 

New Jersey City University IRB Committee Chair can be contacted at xxx-xxx-xxxx or by mail at 2039 

Kennedy Boulevard, Jersey City, New Jersey, 07930. 
  

I would like your permission to use the Development of the Australian Student Well-being  

survey/questionnaire instruments in my research study.  I would like to use and print your survey under the 

following conditions: 

·      I will use the surveys only for my research study and will not sell or use it with any compensated or 

curriculum development activities. 

·      I will include the copyright statement on all copies of the instrument. 

·      I will send a copy of my completed research study to your attention upon completion of the study. 

If these are acceptable terms and conditions, please indicate so by replying to me through e-mail:  

kcotter@njcu.edu 

  

Sincerely, 

  

Karen J. Cotter 

Doctoral Candidate 
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Appendix C  

Science Motivation Questionnaire II © 2011 Shawn M. Glynn 

 

 

 

Science Motivation Questionnaire II (SMQ-II): Components 
© 2011 Shawn M. Glynn, University of Georgia, USA 

 

In order to better understand what you think and how you feel about your science courses, please respond to each 

of the following statements from the perspective of “When I am in a science course…”  

 

Components (Scales) and Statements (Items)  
Never 

0 

Rarely 

1 

Sometimes 

2 

Often 

3 

Always 

4 

Intrinsic Motivation      

01. The science I learn is relevant to my life.      

03. Learning science is interesting.       

12. Learning science makes my life more meaningful.      

17. I am curious about discoveries in science.      

19. I enjoy learning science.       

Self-Efficacy      

09. I am confident I will do well on science tests.       

14. I am confident I will do well on science labs and projects.       

15. I believe I can master science knowledge and skills.       

18. I believe I can earn a grade of “A” in science.      

21. I am sure I can understand science.      

Self-Determination      

05. I put enough effort into learning science.       

06. I use strategies to learn science well.      

11. I spend a lot of time learning science.      

16. I prepare well for science tests and labs.      

22. I study hard to learn science.      

Grade Motivation      

02. I like to do better than other students on science tests.      

04. Getting a good science grade is important to me.       

08. It is important that I get an "A" in science.      

20. I think about the grade I will get in science.      

24. Scoring high on science tests and labs matters to me.      

Career Motivation      

07. Learning science will help me get a good job.      

10. Knowing science will give me a career advantage.      

13. Understanding science will benefit me in my career.      

23. My career will involve science.      

25. I will use science problem-solving skills in my career.       

Note. The SMQ-II is copyrighted and registered. Go to http://www.coe.uga.edu/smq/ for permission and directions to use 

it and its discipline-specific versions such as the Biology Motivation Questionnaire II (BMQ-II), Chemistry Motivation 

Questionnaire II (CMQ-II), and Physics Motivation Questionnaire II (PMQ-II) in which the words biology, chemistry, and 

physics are respectively substituted for the word science. Versions in other languages are also available.  
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Appendix D 

Permission Granted Science Motivation Questionnaire  

Science Motivation Questionnaire II © 2011 Shawn M. Glynn" 

 

The "Science Motivation Questionnaire II © 2011 Shawn M. Glynn" assesses components of students' 

motivation to learn science in college and high school courses. You have permission to use the SMQ-II if 

you cite the Glynn et al. (2011) research article (see "Links" on this page) and comply with the fair use of 

this copyrighted and registered questionnaire. This permission extends to discipline-specific SMQ-II 

versions such as the Biology Motivation Questionnaire II (BMQ-II), Chemistry Motivation Questionnaire 

II (CMQ-II), and Physics Motivation Questionnaire (PMQ-II) in which the words biology, chemistry, and 

physics are respectively substituted for the word science. You also have permission to (a) reproduce the 

SMQ-II, its versions, and its translations—for fair use in research and teaching; in part or in whole; in print, 

online, or other media—if you clearly include the copyright notice “Science Motivation Questionnaire II © 

2011 Shawn M. Glynn” with the reproduction and (b) adapt the items of the SMQ-II, its versions, and its 

translations if you acknowledge the items are “adapted from the Science Motivation Questionnaire II © 

2011 Shawn M. Glynn.” Translations to other languages are at 

https://coe.uga.edu/assets/downloads/mse/smqii-translations.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://coe.uga.edu/assets/downloads/mse/smqii-translations.pdf
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Appendix E 

The General Self-Efficacy Scale (GSE)  

English version by Ralf Schwarzer & Matthias Jerusalem, 1995 

 

The "Science Motivation Questionnaire II © 2011 Shawn M. Glynn" assesses components of students' motivation to learn 

science in college and high school courses. You have permission to use the SMQ-II if you cite the Glynn et al. (2011) 

research article (see "Links" on this page) and comply with the fair use of this copyrighted and registered questionnaire. 

This permission extends to discipline-specific SMQ-II versions such as the Biology Motivation Questionnaire II (BMQ-II), 

Chemistry Motivation Questionnaire II (CMQ-II), and Physics Motivation Questionnaire (PMQ-II) in which the words 

biology, chemistry, and physics are respectively substituted for the word science. You also have permission to (a) 

reproduce the SMQ-II, its versions, and its translations—for fair use in research and teaching; in part or in whole; in print, 

online, or other media—if you clearly include the copyright notice “Science Motivation Questionnaire II © 2011 Shawn 

M. Glynn” with the reproduction and (b) adapt the items of the SMQ-II, its versions, and its translations if you 

acknowledge the items are “adapted from the Science Motivation Questionnaire II © 2011 Shawn M. Glynn.” Translations 

to other languages are at https://coe.uga.edu/assets/downloads/mse/smqii-translations.pdf 

 

1 I can always manage to solve difficult problems if I try hard enough. 

2 If someone opposes me, I can find the means and ways to get what I want. 

3 It is easy for me to stick to my aims and accomplish my goals. 

4 I am confident that I could deal efficiently with unexpected events. 

5 Thanks to my resourcefulness, I know how to handle unforeseen situations. 

6 I can solve most problems if I invest the necessary effort. 

7 I can remain calm when facing difficulties because I can rely on my coping abilities. 

8 When I am confronted with a problem, I can usually find several solutions. 

9 If I am in trouble, I can usually think of a solution. 

10 I can usually handle whatever comes my way 

 

Response 

Format 

1 = Not at all true   2 = Hardly true   3 = Moderately true   4 = Exactly true 
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Appendix F 

Permission Granted Letter – Self-Efficacy Scale 
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Appendix G 

IRB Application 

NJCU Institutional Review Board Application for 

Review of Research Proposal  

Email:  IRB@njcu.edu  

FOR OFFICE USE ONLY     

File Number      

Review Type  Exempt ☐      Expedited ☐     Full☐  

PI      

Date of Submission  

Proposal type:    

 ☐ Original ☐ Revised* 

*If this is a revised application, there is no need to complete the remainder of this form. However, 

please describe in detail the changes that you have made in response to the IRB’s concerns. 

_________________________________________________________________________ 

 Principal Investigator  Dr. Christopher Carnahan 
Proposal title  The Impact of Gamification of a STEM Career Course 

on Self-efficacy in Underrepresented STEM Students 
Proposed start date  May 2019 
Anticipated duration of research  10-weeks 

 

Type of Research  

X Student/Classroom project 

☐  Faculty project 

☐ Staff project 

☐ External researcher project (All external researchers must have an NJCU sponsor.) 

NJCU Investigators (Please list additional investigators as necessary.)  

Principal Investigator (For all student research, the faculty advisor is the PI.) 

Name:  Dr. Christopher Carnahan           

Department:  Educational Technology 

Telephone     201-200-3078  
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Email:  ccarnahan@njcu.edu 

Co-Investigator (including student researchers)  

Name:  Karen J. Cotter           

Department:  Educational Technology 

Telephone     908-246-2683  

Email:  kcotter@njcu.edu 

Co-Investigator (including student researchers)  

Name:  

Department:   

Telephone      
Email:   

Co-Investigator (including student researchers)  

Name:  

Department:   

Telephone      
Email:   

*Any NJCU investigator who plans to work on this project either with or for a Principal Investigator or a 

CoInvestigator at another institution must identify those investigators and their institutions. 

External Investigators 

Name  
Title  
Institution  

Name  
Title  
Institution  

Name  
Title  
Institution  

Name  

Title  

Institution  

___________________________   
___________________________  

___________________________ 

____________________________ 

____________________________ 

____________________________ 

____________________________ 

____________________________ 
____________________________ 

____________________________ 

____________________________ 

____________________________ 

NJCU Sponsor ( if the researcher is not affiliated with NJCU)  
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Name          ____________________________   

Department ____________________________   

Telephone    ____________________________ 

 Email  ____________________________ 

Data Sources  

Number of participants ___up to 40______________________  

How was this number determined (e.g., power analysisThis is the number of students that are expected to be accepted to 
the Summer STEM Success Academy in the summer of 2019 

 Does this project require the collection of new data?    
 Yes ☐No 

 If Yes: How will participants be selected or recruited?  The target population for this study will come from the 
students enrolled at the SSSA. All enrolled students (aged 18 and above) in the program will be the sample of up to N=40 

students . Students In the SSSA course are selected for the 10-week program through an application process through the 

university. It is designed for NJCU students and incoming transfer students who plan to major in a STEM discipline. These 

students will be taking Pre-Calculus, Prep for General Chemistry OR Prep for Physics; and the Career Directions in STEM 

classes during the ten-week program. Students that are admitted to the STEM Success Academy will be part of the study. 

 

Will subjects participate on a fully voluntary basis?  

Will subjects be compensated for their participation?  
If yes: Please briefly describe the compensation.  


 Yes  

 

 

☐ Yes 

☐  

No 


 No 

__________________________________________________________________________ 

 Does this project make use of human tissue or cell lines?    ☐ Yes 


No 

Briefly describe the research methodology(ies) to be used in this study (e.g., focus group, participant observation, 

survey, experiment).  

The study will use a One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & Ahlgrim-Delzell, 2018). The 

researcher will use a pre/during/post survey to collect information related to the variables. (The independent variable - the 

treatment - will be the addition of gamification to one 10-week summer STEM course offered at the SuccessSTEM Academy, and 

the dependent variable - impact on student self-efficacy as it relates to academic persistence in STEM courses. The use of 

correlational statistics in order to “describe and measure the relationship between two variables” (Creswell & Creswell, 2018) 

will indicate a positive, negative, or zero correlation (Cruz, 2014). Because the population sample is already enrolled in the 

Summer Student STEM Success Academy (SSSSA) (pseudonym) and there will be only one group, the treatment group and with 

no control group the quasi-experiment design will meet the needs of the study (Cruz, 2014) (Creswell, 2015).  
 

Does this project use data that have already been collected for a non-research purpose or by another researcher? 

 ☐Yes 


No 

If yes: What is the source of the data?  

______________________________________________________________________________  
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Are the data accessible in the public domain?                                ☐ Yes                  


 No  

   If no: Are fields included that would allow identification of individuals, either directly or indirectly?   

 

 

Student names, emails or other unique information will not be entered at anytime, on either the pre/post survey in any of the 

survey questions. Questions will have no identifying or other information that will allow any individual student to be identified.  

 
     

 


Yes ☐No 

If yes: Please explain briefly how participant confidentially will be safeguarded.. 

 
Participant Risks  

Will participants be exposed to any stresses (e.g., anxiety, pain, etc.) or physical harm (e.g., injury, 

infection, etc.) in connection with this research?                                          ☐ Yes               


No  

If yes:  Please briefly explain what risks may be involved in the research, what specific steps will 

be taken to minimize and monitor the risk, and what will be done to compensate and/or treat 

participants who are harmed by the research.    

_____________________________________________________________________________  

Does the research design require that participants be deceived?               ☐ Yes                


No  

If yes: Please briefly explain why deception is necessary and what steps will be taken to 

reduce potential harm from this deception.   

_______________________________________________________________________________ 
Potentially Vulnerable  

Populations Will this research involve:   

Physically/Mentally Challenged Individuals  

 Young children (ages 0-13)   ☐Yes 


No 

 Older children (ages 14-17)  Yes ■ No 

 Senior Citizens (over age 65)    Yes ■ No 

 Pregnant Women Yes      
■ 

No 

 Prisoners Yes  ■ No  

If yes to any of the above: Please briefly explain how the rights of this (these) population(s) will be protected.  

_____________________________________________________________________________________ 

Informed Consent  
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 Will participants be fully informed about:  

 The voluntary nature of their participation and the freedom to  


Yes No 

withdraw without penalty at any time  

 The purposes and procedures of the research  


Yes No 

 

 

Any reasonably foreseeable risks or discomforts                                                 


Yes No 

 

 

Any benefits to them or to others from the research                                           


Yes No 

 The extent to which confidentiality will be maintained                                             


Yes No 

 

The compensation and/or treatments available if injury occurs                          


Yes No 

(This question need only be answered for research that involves risks.)   

 

Whom to contact for information about the research participants’ rights and 

any research-related injury. 

                            


Yes No 

If the answer to any of the above is no, please briefly explain why the research requires an 

alteration of the standard elements of informed consent.  

______________________________________________________________________________________ 

How will participants’ informed consent be documented?  Please check all that apply.  

■ Signature on written consent document 

☐Signature on document to be read to the participants and witnessed by another party 

☐Written documentation of informed consent will not be obtained because one or more of the 

following criteria is satisfied (check all that apply): 

☐ The only link between the subject and the research would be the informed consent 

documentation and the primary risk is loss of confidentiality. 

☐    The risks to participants, including risks associated with the loss of privacy, are no greater than 

those ordinary encountered in daily life and the research involves no procedure for which written 

consent is normally required outside of the research context. 



Running Head: PILOT FIELD STUDY WITH IRB  

 
 
 

44 

Who will obtain the informed consent from the participants?  

■ Principal Investigator 

■ Co-Investigator 

☐ Sponsor (in cases where PI is not affiliated with NJCU) 

☐ Other 

☐ Not applicable 

Please include your protocol summary (5 pages maximum) and your recruitment materials (as applicable).  

External Reviews  and Funding  

Has this protocol been reviewed by an Institutional Review Board or Human Subjects Review 

Committee at another institution(s)?     ☐Yes   ■☐No If yes:  At what institutions(s)?  

____________________________________________________________________________ 

 What is its status?  ☐Approved ☐Rejected ☐Pending (or provisionally approved) 

Has this protocol been submitted for Federal Funding?       ☐Yes                ■ No 

If yes:    Agency or Organization: _________________________________________________________ 

Submission Date: ______________________________ 

Funding Start Date: ______________________________ ☐Anticipated ☐Actual 

    Contact Person: ____________________________________  

Contact's Telephone: ___________________________________ 

Has this protocol been submitted for any other types of funding?  ☐Yes ■No 

If yes:  Agency or Organization:  _______________________________________________________ 

   Submission Date: 
_______________________________________________________ Funding 

Start Date: 
_____________________________ ☐Anticipated      ☐Actual 

     Contact Person:
 
 _____________________________ Contact’s 

Telephone: 
_____________________________ 

Proof  of   NIH  or  CITI   Certification  
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Please provide documentation of current CITI and/or NIH certification in human subjects research for all 

researchers involved in this project. 

Certificate of Agreement    

The    signatures    of    all    researchers    involved in   this  project   must   be   provided.  

I certify that I agree to comply with the requirements of both NJCU and the Office for Human Research 

Protection (OHRP) of the United States Department of Health and Human Services as described in 45 

CFR §46. 

______________________________________________________  
PI Signature  

______________________________________________________ 

Co-PI Signature  

_____________________________________________________ 

Co-PI Signature  

______________________________________________________ 

Co-PI Signature  

______________________________________________________ 
Co-PI Signature  

___________________________ 
Date 

___________________________ 
Date 

__________________________ 

Date 

___________________________ 

Date 

___________________________ 

Date 
Please submit the completed application and accompanying documents as one document or pdf to IRB@njcu.edu 

and kresch@njcu.edu.  

All applications must be submitted by the NJCU faculty or staff member who is serving as the Principal 

Investigator (PI). Neither students nor external researchers may submit an application. 
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Protocol Summary 

 

PURPOSE OF THE STUDY 
The purpose of the One-group Pre-Survey-Post-Survey Quasi-Experimental Design (Privitera & Ahlgrim-

Delzell, 2018) will be to gain insight as to how the addition of gamified-element (active learning methodologies) in 

an introductory STEM course may impact student perception of self-efficacy in succeeding in undergraduate STEM 

courses.  

 

RESEARCH QUESTIONS 

 
1. How does the addition of gamified elements (active learning methodologies) in an undergraduate, 

introductory STEM course impact student self-efficacy for underrepresented minorities (first-

generation, African-American, Latinx, Female) in STEM Success Academy students at New Jersey City 

University, as it relates to engagement (success) in the class?      

a. How does student self-perception of self-efficacy change throughout a gamified course? 

b. How do student self-efficacy relate to their interest in science? 

c. What group of students show the greatest change in self-efficacy?  

 

QUANTITATIVE DATA COLLECTION  
Quantitative data will be collected through the Qualtrics Survey via student mobile devices. If a student does not 

have a device, one will be provided to them. The initial questionnaire will be administered on the first day of the 

gamified orientation for the SA program in May of 2019. The post questionnaire will be given near the end, or on 

the last day of the ten-week course, in August of 2019. 

 

 

POPULATION/SAMPLE 
The target population for this study will come from the students enrolled at the SSSA. All enrolled students 

(aged 18 and above) in the program will be a convenience sample of up to N=40 students . Students In the SSSA 

course are selected for the 10-week program through an application process through the university. It is designed 

for NJCU students and incoming transfer students who plan to major in a STEM discipline. These students will be 

taking Pre-Calculus, Prep for General Chemistry OR Prep for Physics; and the Career Directions in STEM classes 

during the ten-week program.  
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need to include survey with IRB.



 

 

Running Head: PILOT FIELD STUDY WITH IRB  

 

2 

 

 

 

Appendix H 

CITI Program Certificate 

 

 

 

 

 

 

 

 

 

 

 



 

 

Running Head: PILOT FIELD STUDY WITH IRB  

 

3 

 

 

 



Comment Summary
Page 5

1. This looks quant
2. Assumes there is a change....and what do you mean by group?  Again looks like a quant question.

3. This seems like it is hard to control.
Page 13

4. I am not sure of the formatting of your RQ's if you are going to do this.  I will see how the study goes from here but I don't
think you would be able to pull this off for a dissertation.  

5. This section is light.  You should discuss quant research and then the specific design.  
6. how does this impact experimental design?

Page 15
7. You are doing quant research...you need to have a number suitable for the statistics that you will use to run your stats......

Page 16
8. What happens to those that do not return or refuse?

Page 46
9. need to include survey with IRB.


