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Abstract 

“Developing an Interview Protocol for an Engineering Design Capstone Course to Measure 

Student Motivation and Engineering Identity” 

McKenzie Carol Clark 

Advised by Beshoy Morkos, Ph. D. 

This thesis examines the process of developing an effective in-depth interview protocol to 

measure student motivation and engineering identity. Several methods were employed 

during the creation, refining, and analysis portions of this study to ensure reliability and 

validity of the qualitative research instrument.  

In a multifaceted course such as senior capstone design, it is integral to ensure students are 

receiving a value adding experience. In most universities across the United States, senior 

capstone design is a multiple semester sequence where design is heavily emphasized and 

students are encouraged to test their skills, both technical and nontechnical, by solving and 

implementing solutions to real industry problems. Given the nature of design courses, the 

takeaways are not things that can be measured solely through the use of a letter grade. Rather, 

an in-depth reflective interview must be performed to fully comprehend what students 

received from the course. In this study, an in-depth interview protocol was developed to 

understand the effectiveness of engineering design courses and improve design education as 

a whole.  

This paper outlines the phases that contribute towards the development of an effective 

interview protocol for implementation in senior capstone design curriculum. The 

formulation and considerations are outlined with respect to design curriculum and student 

success. This protocol will be utilized to perform a Reflection Interview for each senior 
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design project team at the end of the spring 2019 semester. The assignment is not graded and 

is inquisitive on the students’ perceptions of motivation during their time at Florida Tech. 

The qualitative data gathered will be eligible for further studies and analysis. 
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Chapter 1 

Introduction 

In this study we developed a reflective semi-structured interview protocol to measure 

engineering identity and motivation in engineering design courses at the collegiate level. 

The Interview Protocol Refinement method (IPR)1 provided the guidance and tools 

required to develop an effective protocol. This protocol is more than an instrument to 

collect qualitative data, it also acts as a framework for future research in engineering 

education.  

Assessment in engineering programs is highly important, initially identified by the 

Accreditation Board of Engineering and Technology (ABET).2 Not only is it necessary to 

ensure the goals and objectives of a course are met, but it is also important to explore 

deeper meanings behind a student’s motivation and success, or lack thereof. In previous 

studies at Florida Institute of Technology, design teams having completed capstone design 

were interviewed on motivational factors experienced throughout the process. The results 

of the interview were then compared to the students’ final grade and success. This data can 

lead to understanding the key to success in engineering design courses; and it all started 

with an interview.  

Self-assessment and reflection hold valuable information and may even be considered the 

most important part of learning. The student’s ability to recall useful practices and 

recognize their personal strengths and weaknesses allows them to improve future 

applications. Recording and analyzing this reflection for each of the senior capstone design 

teams affords the ability to gain insight into the process from a student’s perspective. Any 

feedback or other information gathered during the reflection interview can lead to positive 

changes in the design curriculum. 

In order to develop a thorough interview protocol, the Four Phase Process to Interview 

Protocol Refinement (IPR), developed by Castillo-Montoya, was utilized as a guide.1 The 

four phases of the IPR method are as follows: (1) relate the interview questions to the 

research questions, (2) develop the interview into a conversation, (3) have the initial 
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protocol reviewed by a peer, and (4), perform a pilot study of the protocol.1 Throughout 

these phases, several instruments are also provided to ensure the protocol is reliable and 

effective. Of these instruments, a question matrix is included to ensure the interview and 

research questions align and a peer evaluation rubric is included to ensure all aspects of the 

protocol are being evaluated. Both of these instruments are utilized in this study. At this 

time, all four phases of the IPR method have been implemented.  

The IPR method was utilized in a similar study conducted by Yeong in 2018 to fine-tune a 

qualitative interview protocol for multi-racial populations in Malaysia.3 It was concluded 

that the IPR framework was a useful tool in improving the validity and reliability of the 

interview protocol being utilized.  

In previous studies at Florida Institute of Technology, an interview protocol was utilized to 

measure motivation of mechanical engineering senior’s post-completion of their capstone 

design course. Results of this study can be found in Kame’s “Design Course Motivation” 

paper. In this study, the interview protocol was refined and re-developed using the IPR 

method and a new topic: engineering identity, was added to the scope of the study. The 

qualitative data gathered from this interview protocol will be compared against quantitative 

data. 

Motivation of Research 

Capstone design is an integral part of an undergraduate’s collegiate experience. Students 

are able to obtain valuable skills not typically taught in a classroom. Design, among other 

skills and specialties, is considered one of the primary responsibilities of an engineer in 

industry. By optimizing the quality of the capstone design course, we can better prepare 

engineering students for post-graduation endeavors whether that entail entering industry or 

continuing education. Mechanical engineering makes up a large percentage of student 

majors at Florida Tech. Understanding the quality and effectiveness of engineering 

education is imperative in producing successful and prepared engineers into industry. 

Measuring a student’s changes in motivational factors throughout the course of their 
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capstone design experience will allow us to identify what motivates students and discover 

how we can improve the curriculum.  

Data collection methods utilized to obtain information regarding change in motivation 

levels and other experiences include a semi-structured exit interview and a questionnaire. 

The goal of this study is to refine the existing interview protocol to optimize the data 

obtained. A well-crafted exit interview provides valuable information to increase efficiency 

within an organization.4 Interviewing practices are preferred when collecting narrative data 

where it has a greater potential to inspire change over time.4 

Research Addressed 

Developing a qualitative study, specifically when designing a tool or instrument, is an 

iterative process where data collected guides and influences changes in the study. 

Development of the interview protocol began in the fall semester of 2018 and concluded in 

the spring semester of 2019 when data was collected. The development of the interview 

protocol followed a strict four-phase framework which helped guide and fine-tune this 

research instrument. The interview questions gather insight regarding factors such as 

motivation, engineering identity, project choice, and future plans. The purpose of the 

protocol is to interview mechanical engineering students towards the end of their final 

semester of senior capstone design to gather data regarding their changes in motivational 

factors, experiences in capstone design, and overall feedback of the curriculum. In order to 

ensure reliability and validity, the data obtained from the interview transcripts will undergo 

inter-rater reliability checks as well as be compared to quantitative data from a Motivated 

Strategies for Learning Questionnaire (MSLQ). The objective of this qualitative research 

study is to address the following research questions: 

RQ1: Is it possible to develop an effective interview protocol to measure student 

motivation and engineering identity in an engineering design course? 

Hypothesis: The IPR method will be an effective resource in developing an interview 

protocol to measure student motivation and engineering identity. 
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RQ2: Could interview data be used to corroborate and explain quantitative data 

collected through senior design?  

Hypothesis: Interview data will be utilized to support and explain quantitative data.  
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Chapter 2 

Background 

Provided in this section is a thorough background on senior capstone design projects, 

student motivation and engineering identity, qualitative data collection, and interview 

protocol development.  

Role of Design Courses in Engineering 

According to the Accreditation Board of Engineering and Technology, or ABET, definition 

of design, “engineering design is the process of devising a system, component, or process 

to meet desired needs,”.5 Being able to solve design problems utilizing basic mathematics 

and science knowledge is a major requirement for engineers.6 Students typically encounter 

this design process for the first time during their cornerstone or capstone design courses 

where they must demonstrate engineering design, communication, teamwork, and 

management skills to accomplish project goals.6 In the engineering curriculum, 

“cornerstone design” is typically denoted as a freshman design course whereas “capstone 

design” refers to senior design courses.7 It is popular among many universities to include 

both cornerstone and capstone design courses in the engineering curriculum. ABET also 

requires universities to provide students with the ability to “model, analyze, design, and 

realize physical systems, components or processes,” through the design curriculum.5 This 

requirement is in place because ABET strives to assist universities best prepare their 

students for careers post-graduation. Program objectives identified by ABET are long-

range goals that can be obtained by the graduate several years after graduation.8 The skills 

required for post-graduation careers must undoubtedly be obtained during the students’ 

college education and maintained throughout their career.    

The duration of capstone design courses is typically one to two semesters long, and besides 

meeting ABET requirements, capstone design courses are intended to serve as an 

opportunity for students to utilize the accumulated knowledge gained through previous 

learning experiences and apply their skills to an open-ended design problem.9 The goal of 
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capstone design courses is to bridge the gap between undergraduate studies and industry 

careers, allowing students to transition seamlessly between the two.9 A large number of 

universities collaborate with industry sponsors to provide students with real-world industry 

applications.9 

Cornerstone and Capstone Design at Florida Tech 

Florida Institute of Technology offers an abundance of design opportunities to provide 

students with the hands-on experience needed to excel in their careers post-graduation. 

Freshmen in the Mechanical Engineering curriculum are required to enroll in Introduction 

to Mechanical Engineering where they are first exposed to the design process in brevity. 

While this course may not be as in-depth and immersive as its capstone design counterpart, 

it still allows freshmen to gain firsthand experience. Florida Tech also offers a Design 

Methodology course geared for junior level students to prepare for senior capstone design. 

In this course students are challenged with several miniature design problems, varying in 

complexity and nature. In previous years, students were tasked with designing an 

automatic pot stirrer based on a set of given requirements. Through this project, students 

were able to apply the design cycle first hand and utilize tools previously taught in class 

such as brainstorming methods, decision matrices, and requirement tables. Capstone design 

at Florida Institute of Technology allows students to choose a problem statement from a 

wide range of projects to design, develop, and test a functioning prototype. There are three 

different types of capstone design projects at Florida Tech: industry sponsored, 

competition, and humanitarian. Industry sponsored projects allow students to work directly 

with an industry representative from esteemed companies such as NASA JPL, Lockheed 

Martin, the US Navy, etc. to solve a real-world problem faced in the industry setting. 

Competition projects include Formula SAE, Baja car, and Drag car racing competitions 

where students design, build, and test vehicles from scratch to compete against other 

universities across the US. Humanitarian projects are open-ended projects that allow 

students to solve a real-world problem as an outreach project to help those in need. While 

these projects are very different, the course requirements and expectations remain the 

same. Deliverables of capstone design include a weekly PowerPoint presentation and 

executive summary submission, a Preliminary Design Review (PDR) report and 
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presentation and a Critical Design Review (CDR) report along with a presentation. 

Students are also provided the opportunity to showcase their design solutions to industry 

professionals, faculty, and fellow students in the annual Senior Design Showcase.  

Several outcomes of capstone design, as outlined by ABET, include: the ability to conduct 

tests and experiments to collect data, the ability to design systems and processes to 

engineering problems, the ability to function well as a team member, and the ability to 

demonstrate written and oral communication skills.5 

Motivation 

The purpose of this study is to develop an effective data collection instrument to aid other 

studies in analyzing and measuring student motivation in capstone design courses. 

Motivational factors are believed to heavily influence a students’ performance. Whether 

during the project selection process where a student wishes to work for Lockheed Martin 

and chooses that sponsored project or towards the end of the semester where a student 

wishes to win the Best in Show award, motivation is present. As observed in literature, 

motivation can be broken down into five factors: cognitive values, self-regulation, 

test/presentation anxiety, intrinsic value, and self-efficacy.7 Cognitive value is a students’ 

ability to conceive information and identify required tasks and the sequence they organize 

those tasks in order to complete a goal; more simply stated, problem solving.7 Self-

regulation is the organization and structure the student develops to complete a goal.7 

Included with self-regulation are soft skills such as communication and teamwork.  Test 

anxiety is the nervousness experienced by the student during an exam or other timed 

assignment. Presentation anxiety is also included in this factor and is more relevant to this 

study as students must perform weekly presentations to their advisory committee on the 

progress of their project. Intrinsic motivation is the self-confidence the student embodies 

and one’s interest within a task.7 This factor is more prominent during the project selection 

phases as students choose projects they are interested in. The final factor, self-efficacy, is 

related to students’ expectations of a performance and their ability to achieve goals. In 

order to measure these factors of motivation, Kames developed a modified Motivated 

Strategies for Learning Questionnaire (MSLQ) which is graded based on a seven point 
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Likert scale and is comprised of 43 questions. Other models previously developed for 

measuring motivation include Jones’s MUSIC model. This model specifically measures 

empowerment, usefulness, success, situational interest, individual interest, academic 

caring, and personal caring in engineering students enrolled in capstone design.10  

Another study developed to measure motivation in engineering students in higher 

education divided motivation into two factors: intrinsic and extrinsic values.11 Students 

who are intrinsically motivated benefit from more open-ended projects and assignments 

whereas someone who is more extrinsically motivated may be less interested in open-

ended assignments.11 An extrinsically motivated student is defined as one who is more 

focused on the final grade or success of the project and an intrinsically motivated student is 

defined as having a more personal interest and investment in the project.11 Intrinsically 

motivated students require a “deep-learning” style where they seek understanding of the 

meaning and theory behind academic work.11 Extrinsically motivated students are “surface-

learners” and only focus on subjects they will be tested on.11 It is believed that each aspect 

of motivation should be treated differently because there is a number of ways to define, 

break down, and measure motivation.11 

Engineering Identity 

Engineering identity typically takes place during an individual’s college experience and is 

recognized as whether a student defines themselves as an engineer as well as whether the 

student contains the necessary qualities to be an engineer.12 However, some studies have 

discovered engineering identity in pre-adolescent learners, specifically elementary level 

girls.13 In this study engineering identity is broken down into three constructs: perceptions 

of performance, interest in subject, and beliefs of recognition.12 To elaborate, perceptions 

of performance means the student knows they are able to perform well and understand 

applicable concepts, interest in the subject means the student is passionate and engaged in 

the topic, and feelings of recognition means the student is recognized as a “good” student 

or engineer in the eyes of parents, teachers, and peers.12 By qualitatively measuring 

identity, students’ career choices in STEM fields can be better understood.12 Recognition 

plays a significant role in engineering identity because how a student sees themselves can 
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be heavily influenced by how others view the student.12 In previous studies it was observed 

that skilled female students who were not recognized by their teachers or peers contained a 

weaker engineering identity and a sense of not belonging.12 Discovered in a study by 

Rover, students viewed themselves as engineers at the time of graduation; however, they 

did not identify as an engineer until influenced by the recognition of others.14 Engineering 

identity relies on the aid of faculty-student interactions, curricular structures, and 

pedagogical practices.14 Perceptions of performance can be closely related to self-efficacy 

(one of the five motivation factors) and is also correlated with persistence in engineering 

based on previous studies.12  

Role identity is the social and cultural roles than one can embody. An individual can 

embody many roles or identities based on one’s social circles and interactions. Engineering 

identity can be one of these role identities. Other identities established by Capobianco are 

academic identities, school identities, gender identities, and role models.13Academic 

identity is ones belief in who they are as a student where school identity is how one 

affiliates with their respective engineering program or university.13 Their belief in how 

their gender plays a role in their academic program is gender identity and their role model 

is their support system or someone they aspire to be like. Engineering identity can be 

discovered based on how students describe themselves, their strengths with regard to 

engineering, and if they believe engineering is the right career path for them.12 By 

identifying as an engineer, students’ personal and academic development is heightened.12 It 

is in question whether engineering identity can contribute to success with engineering 

design projects. . It was concluded by Capobianco that how women identified as a student 

positively associated to their participation in their engineering program as well as lead to 

high course performance and GPA.13  

There exists overlap between engineering identity factors and motivation factors. Self-

efficacy is a factor of motivation and is closely related to the identity factor of perception 

of performance. Both of these factors are related to the expectations of a performance and 

one’s belief in their ability to perform well. Intrinsic value can also be closely related to the 

identity factor of interest in subject. Intrinsic value can be defined as one’s interest in a task 
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and their confidence in completing the task. The identity factor is simply defined as one’s 

interest in the subject at hand. A Venn diagram comparing the identity and motivational 

factors can be found in Figure 1.  

 

Figure 1: Comparison of Motivation and Engineering Identity Factors 

Self-Regulated Learning 

Self-regulated learning (SRL) is defined as the self-directed process through which 

students apply their mental abilities to skills in academics.15 It can also be described as how 

students actively engage in their own education, acquiring knowledge through their own 

efforts rather than relying on the instruction of others.15 Significant elements associated 

with SRL include self-regulated learning strategies (the purposeful action of acquiring a 

skill or information), self-efficacy of skills, and one’s commitment to their academic 

goals.15 Methods to encourage self-regulated learning can involve information sourcing, 

utilizing memory aids, or rehearsing.15 According to Lawanto, students with increased self-

regulated learning skills perform better in engineering design by producing higher quality 

designs than their peers.6 Common self-regulation practices occur during the design, 

management, and prototyping phase of a design project, such as the senior capstone design 

course offered at Florida Tech.6 Students acquire self-regulation skills through practice and 

repetition as they encounter and navigate various open-ended problems; such problems can 
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be evoked in the classroom.6 Self-regulated learning also provides the benefits of instilling 

within students deep thinking skills, behavior awareness, and learning style awareness.16  

The SRL process involving cognitive, emotional, and behavioral components consists of 

three phases: (1) forethought, (2) performance, and (3) self-reflection.15 17 In relation to a 

design course, the forethought phase refers to the preparatory portion of any design project, 

where students must set goals, strategize, and become motivated. The performance phase is 

the duration of the project where students must guide and monitor themselves in relation to 

progress and success. The last phase of self-reflection may be the most important, where 

students evaluate, reflect, and look forward to improving future performances.18 

Reflection 

The act of reflective thinking is beneficial towards personal and intellectual growth; 

originating from philosophy, it allows learners to understand experiences of the past and 

improve upon experiences to come.19 Reflection in higher education can be a 

transformative experience, but only if the learner has been taught how to reflect properly.19 

Superficial reflections are common and lack educational impact and improvement upon 

future practice.19 Reflection is a useful strategy in education because it allows students to 

gain a deeper understanding of the educational experiences they are faced with and 

promotes growth of technical knowledge, self-efficacy, and personal identities.16 Similar to 

self-regulated learning, reflection enables the learner to observe past behavior, review their 

preparation, and adjust coursework for future endeavors.16 The goal of current reflection 

studies is to provide students with a skill that they are able to habitually apply outside of 

the classroom setting.16  

There are different key components and elements of reflection that a learner can engage in. 

These components can be broken down into various “levels” or “types”.20 Marsolek 

suggests four key components to effective reflection whereas Ryan introduces the method 

of using the four R’s. The four key elements for effective reflection developed by Marsolek 

involves (1) reviewing past performances, (2) identifying potential improvements, (3) 

developing a plan to improve performance, and (4) comparing results to previous plan for 
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improvement and identifying successes.16 Similarly, the four R’s suggested by Ryan are: 

reporting/responding, relating, reasoning, and reconstructing.19 The reporting phase allows 

learners to notice various aspects of their behavior and practice to form opinions on 

different issues.19 The relation phase encourages the learner to relate to or make a 

connection between this issue and one’s own skills and experiences.19 The reasoning phase 

is a process of understanding the underlying causes of the issue and deciding how to 

progress. The last phase, reconstructing, allows the learner to redevelop a future practice, 

deciding how to deal with the issue in future occurrences.19 These four R’s correspond 

heavily to Marsolek’s four key elements, developing a common theme for understanding 

and reciprocating reflection in education.   

Encouraging reflection throughout the capstone design course process allows students to 

gain familiarity with reflection and utilize it to improve their design. Students also obtain a 

powerful skill to utilize in personal and professional settings outside of class. 

Understanding the mistakes students make in capstone design and reflecting on 

opportunities to improve upon these mistakes will result in a deeper learning experience 

provided to the student. Methods to promote reflection in capstone design courses involve 

weekly meetings/presentations, design reviews, and reflective exit interviews. 

Qualitative Data Collection Methods 

In this study, an interview protocol was developed to measure student motivation and 

engineering identity with regard to student performance in design courses. Interviewing 

can be immensely effective in terms of collecting a wide range of qualitative data. Other 

forms of data collection include questionnaires, surveys, and focus groups. Surveys are 

typically utilized for large study groups and work best when gathering generalized data.21 

Surveys and questionnaires can often be utilized in tandem with an interview or a focus 

group. The purpose of this is to gain a deeper understanding of the data collected from the 

survey, or to answer any unanswered questions. Surveys are a great tool for reaching out to 

a large population and understanding what subjects are feeling, but interviews are able to 

ask why. This collection of life experiences and stories allows in-depth interviews to 

become invaluable during qualitative research. Focus groups also collect valuable 
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experiences and allow the interviewer to act as a mediator and guide the conversation 

between participants. The difference between an interview and a focus group is an 

interview allows the interviewer to control the information being gathered and how. Each 

data collection method has arguments for and against it; a major argument against focus 

groups being that the data cannot be statistically analyzed due to the fact that a stated 

opinion may not be representative of the group in entirety.21 Arguments against surveys 

include the inability to gather in-depth explanations and they are typically applied in long-

term studies.21  

There are different levels of control that an interviewer has in an interview: unstructured, 

semi-structured, and structured. In an unstructured interview, the interviewer has a defined 

plan, but no control over how the questions are answered.21 Semi-structured interviews 

allow the interviewer to use a guide to dictate questions and topics to ask.21 The questions 

are standardized; however, probes may be utilized to ensure all desired material is 

collected.21 Semi-structured interviews are best suited for gathering in-depth data about an 

individual or topic. Structured interviews contain fixed questions asked in a fixed order 

with no deviation or probing and are best suited for large sample sizes and gathering 

generalized data.21  

A study analyzing the effects of problem-based learning experiences on motivation in 

engineering capstone courses utilized a questionnaire and a semi-structured interview 

together to gather data.10 The purpose of the semi-structured interviews were to gage 

students’ experiences and their understanding of motivation. The interview allows one to 

understand how motivation is being encouraged by instructional elements whereas the 

questionnaire data provides perceptions of motivation based on the specific model 

utilized.10  

A literature review of student motivation in software engineering conducted by Beecham 

showed what motivates and demotivates software engineers and how educators are 

addressing the topic of motivation.22 Methods for obtaining this data ranged from surveys 

and questionnaires to semi-structured interviews and focus groups. About 78% of data 

collected was observed from a questionnaire or a survey.22 Similar studies performed by 
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Caroline Baillie, Nick Savage, and Larry McKenzie analyzing student motivation in 

engineering also use semi-structured interviews and surveys to collect majority of their 

data.11 22 23 

At Florida Tech, exit interviews and questionnaires are utilized to inquire upon students’ 

levels of motivational factors during the course of senior capstone design. This study 

particularly focuses on the refinement of the interview protocol to optimize data gathered. 

Students enrolled in the senior capstone design course take the MSLQ survey once at the 

beginning of the fall semester and again towards the end of the spring semester. Students 

participate in the exit interview only once and it occurs towards the end of the spring 

semester.  

Exit Interviews 

Exit interviews that are well-crafted provide valuable information to decrease turnover and 

increase efficiency within an organization whether it be a business or university. 

Traditional exit interviews identify the reason employees quit and explain the decision 

making process involved.4 Exit interviews have also been utilized in various other design 

settings to gather feedback regarding student experience in the curriculum. Exit interviews 

are performed to collect data that would otherwise be missed if a survey was utilized 

instead. Exit interviews can be conducted via one-on-one, in a group setting, or even on-

line or through an email.24 In typical situations, exit interviews are conducted by managers 

or the human resources department of a company to allow departing employees share their 

reasons for terminating employment and provide further suggestions or concerns regarding 

the company.4 Exit interviews are utilized the same way in college programs, to gain 

student feedback.25 26 

For this study, the exit interview is utilized to identify students’ motivation and other 

experiences during their capstone design course. The interview is conducted after the 

Senior Design Showcase which takes place in April towards the end of the semester. When 

developing an exit interview, it is crucial to align the goals of the interview with other 

organizational processes which is why the questions developed for the interview focus on 
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motivational factors and the time period of which they were most prominent. The questions 

are open ended and provide opportunities for the interviewee to share stories and personal 

experiences regarding the design curriculum at Florida Tech.  

Preparing an Interview Protocol 

The effectiveness of an interview process is increased when an interview protocol is 

utilized.3 Qualitative data obtained from an interview protocol assists researchers in 

gaining a better understanding of the participants’ experience. Interviews are capable of 

revealing valuable qualitative data through understanding participants’ experiences and the 

meaning those experiences hold.27 In-depth interviewing is more than simply getting 

answers to questions, it is collecting life stories and learning individual perspectives.28 

Humans have the natural urge to tell stories, by encouraging this impulse, there’s no limit 

to the quality and quantity of results gathered.28  

In-depth interviews are useful in qualitative data collection and serve a variety of purposes 

including program refinement, problem identification, and strategic planning.29 The most 

appropriate situation to use an in-depth interview is when the researcher asks open-ended 

questions to elicit a wide range of information from few people.29 The open-ended format 

of an interview allows it to be more discovery-oriented as the interviewer explores the 

participants’ feelings and experiences on a subject. In-depth interviews possess several key 

characteristics: 

Open-ended questions: Questions are worded such that respondents expand upon the topic 

and provide responses the researcher may not have been expecting. Open-ended questions 

give the respondents freedom to answer using their own words and experiences.29  

Semi-structured format: Key questions should be pre-planned but the interview should also 

be conversational with additional questions to probe for further details.29  

Seek Understanding and Interpretation: During the interview, the interviewer should try to 

interpret the responses and seek clarity when necessary.29 
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Recording Responses: Responses are audio recorded. Written notes are also included 

which include observations of non-verbal behaviors and immediate reflections about the 

interview process.29 

Each of these key characteristics were followed during the development and application of 

the interview protocol. Besides determining the appropriate questions to ask, we also had 

to originate a protocol to guide the interviewer before and after the questions. Protocols are 

necessary for structuring the interview and formatting questions and probes, allowing the 

interviewer to ensure all desired topics are discussed.21 Interviews can be categorized into 

structured or semi-structured depending on the level of control the interviewer desires. A 

structured interview focuses on getting the maximum amount of data from the participants 

by keeping it open-ended and there is no interjection from the interviewer based on the 

answers the subjects provide. Interview protocols are not solely focused on the questioning 

portion of the interview; they must also guide the interviewer through the introduction and 

closing remarks of the interview as well. Jacob and Furgerson wrote a paper to specifically 

provide new qualitative researchers tips to writing interview protocols and conducting 

interviews.28  An interview protocol is defined to include the interview questions, scripts of 

what to say before, during, and after the interview, and request for consent from the 

participant.28 An interview protocol must act as a procedure or set of instructions to guide 

the interviewer through the interview process.28 

Jacob and Furgerson offer 14 tips for writing a successful interview protocol and 10 tips 

for conducting a successful interview.28 Firstly, it is suggested to use the phrase “tell me 

about” to invite the participant to begin talking and tell a story. This prompt begins the 

interview with an open ended, yet focused, conversation that the participant can take in 

many directions. These unexpected detours of conversation can lead to the most valuable 

data gathered. The phrase “tell me about” can also be used in alternative to “why” when 

more information on a previously mentioned topic by the participant must be gathered. 

Another helpful tip is to pay attention to the duration of the interview; too long an 

interview may cause the participant to lose interest or get bored.28 An interview consisting 

of six to ten questions can take more than an hour to process depending on the complexity 
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of the inquiry.28 This is important to keep in mind when developing the interview protocol, 

as well as the need to share the research with the Institutional Research Board (IRB). This 

study, along with other motivation studies at Florida Tech, are approved through the IRB. 

When conducting the interview, it is important to first receive consent from the test subject 

to continue with the study, being sure to explain the purpose and procedure of the 

interview.28 Gaining a participant’s trust will allow them to open up and share more 

experiences. In order for the interviewer to provide their undivided attention to the 

participant, it is resourceful to record the interview and take brief notes during the 

interview.28 Jacob and Furgerson also stress the importance of performing the interview in 

a quiet, private setting. It is imperative for the participant to feel comfortable sharing 

personal information. In order to do so, all distractions must be eliminated and those 

involved must be attentive during the interview. While it is encouraged to allow the 

participant to share stories and personal information, it is advised to maintain the focus of 

the interview and avoid getting side-tracked.28  

In-depth interviews are more than asking questions, they also involve systematically 

documenting the responses and probing for further meaning and understanding.29 The 

purpose of studies performed on the topic of interview development is to provide new and 

experienced qualitative researchers the tools necessary to develop and conduct effective 

interview protocols. These tips were utilized in the development of the interview protocol 

found in the Research Method section. 

Reliability and Validity 

There is significant focus on reliability and validity in all research methods because 

without them, research would become fictional and lose its utility.30 Quantitative research 

is recognized based on the reliability and validity of the work; the same attention is payed 

to qualitative research but is much less common.31 Evaluative models utilized in 

quantitative research are rarely considered relevant to qualitative research.31 This is 

because the strategies applied cannot assess all qualitative research. While the terms 

“reliability” and “validity” are used to evaluate quantitative data, qualitative data must be 
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“verified” too, but in a different way under different circumstances. Contrasting language 

is applied to evaluating qualitative research such as credibility, accuracy of representation, 

and authority of the writer.31 The issue isn’t that we cannot use the terms reliability and 

validity, but rather how we define them in qualitative research. When applied to qualitative 

research, validity can be defined as gaining knowledge and understanding the 

characteristics of the situation being studied rather than the quantitative definition which is 

the extent to which an instrument measures what it is intended to measure.31 Qualitative 

research can be quite broad and not all studies can be evaluated with the same criteria.  

There is a concerning tendency for qualitative researchers to focus on tangible outcomes of 

analysis rather than utilizing verification strategies throughout the process.30 While 

trustworthiness strategies are able to evaluate rigor, they are unable to ensure its existence 

in the first place. The same is applicable to relevance and utility. Standards exist to 

evaluate relevance and utility but do not ensure the existence of relevance in the research. 

Ensuring the interview protocol is reliable and valid will lead to the success of the 

instrument, allowing it to be deemed an effective protocol to be utilized in further studies 

and to be trusted by other researchers. Quantitative reliability can be broken down into 

three types: (1) the degree to which a measurement remains the same when repeated, (2) 

the stability of a measurement over time, and (3) the similarity of measurements within a 

given time period.32 In order to assess the reliability of a test instrument (such as a 

questionnaire) one can utilize the test-retest method at two different occasions.32 If the 

results are similar, than the item can be referred to as stable. This method is not applicable 

to the protocol because we did not interview the students twice. Doing so would invalidate 

the responses by sensitizing the participants. If this protocol were to be utilized again for 

the senior design class of 2020 than the results from 2019 and 2020 can be compared. If 

the results are similar than the protocol may be deemed reliable.  

Validity determines if the instrument measures what it was intended to measure and how 

accurate and honest the responses are. A method for measuring validity is to compare your 

answers or data with that of other researchers.32  Triangulation, the act of combining 

different methods or data, can contribute to the reliability or validity of a study.32 By 
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comparing the qualitative data with the quantitative data gathered from the same cohort of 

students, validity may be established. Triangulation is a powerful strategy for enhancing 

research quality, specifically credibility.31 Triangulation allows for convergence of several 

perspectives for a mutual data confirmation.31 The data sources that are triangulated are 

compared and assessed against one another to cross check data and any resulting 

interpretations.31 It is preferred that each method present in triangulation measures the 

same construct while maintaining different error types within the method.33 Triangulation 

averages out the deficiencies of each method, leaving only the true results.33 Therefore 

triangulation yields a more valid estimate of a result as each method converges upon the 

same answer. Triangulation can be an invaluable method to avoid errors especially when 

surveys and interviews are utilized. Triangulation of data methods involves collecting data 

by various means; in this study data was collected from a questionnaire as well as a semi-

structured interview. The quantitative results from the MSLQ questionnaire will be 

compared to the testimonies provided in the interview transcripts to establish reliability and 

trustworthiness of the protocol.  

A qualitative researcher must focus on establishing validity throughout the entire process 

of the study rather than establishing trustworthiness at the end of the study.30 The fight 

between validity and trustworthiness in qualitative data has since muddled the concept 

making it difficult to define. Morse argues to reestablish reliability and validity as 

appropriate terms in qualitative research.30 The term trustworthiness, originally coined by 

Guba, is a parallel term for qualitative rigor.34 Criteria to achieve rigor involves internal 

credibility, transferability, dependability, and confirmability. The model developed by 

Guba (1981) was originated to define the four aspects of trustworthiness in qualitative and 

quantitative studies.34 The strategies provided by the model allow researchers to increase 

the rigor of their study and also allows readers to be able to assess the value of the findings. 

The criterion to establish trustworthiness can be found in Figure 2. In this study, criteria 

utilized include field experience, triangulation, peer examination, and dense description of 

research methods.  
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Figure 2: Defining Criteria for Trustworthiness31 

Qualitative data is considered “reliable” if it has rigor.35 Rigorous research contains high 

consistency and replicability. One person’s qualitative analysis should be able to be re-

captured by another person who is also familiar with the research and background of the 

study.35 

Strategies that ensure rigor must be applied to the qualitative research process. These 

strategies are investigator responsiveness, methodological coherence, theoretical sampling 

and sampling adequacy, active analytic stance, and saturation.30 These strategies ensure 

reliability and validity of the completed research study by forcing the researcher to correct 

the development of the study when necessary.30 Methodological coherence ensures 

conformity between the research questions and the research method.30 In this case, the 

interview questions and interviewing process as a whole. This method is synonymous to 

the second phase of the Interview Protocol Refinement (IPR) method where the interview 
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questions must match the research questions. Appropriateness of the sample involves 

choosing participants whom best represent the research topic or contain the most 

knowledge regarding the topic.30 In this case, we chose senior students involved with a 

capstone design course to evaluate motivation because they have experienced the 

curriculum in entirety and are able to offer the most useful feedback and experience. 

The four aspects of trustworthiness in qualitative and quantitative studies developed by 

Guba are: truth value, applicability, consistency, and neutrality.34 The criterion for both 

quantitative and qualitative research methods can be found in Figure 3. 

Truth value is the confidence the researcher has regarding the truth of the findings in the 

study based on the design of the research plan.31 Truth value can be obtained by the 

discovery of personal experiences as they are directly experienced by the participants.31 

Truth value, also called credibility, is strictly subject-oriented and cannot be defined prior 

to research.31 A qualitative study is said to be credible when accurate descriptions of 

personal experiences are presented and people whom also share the experience would 

recognize such descriptions.31 Truth value is deemed the most important assessor in 

qualitative research and is quite easily attained when collecting data from an interview 

where subjects are able to provide personal experiences free of bias or influence. For this 

study a semi-structured interview is used to collect quantitative data where it has been 

methodically structured to allow participants to speak freely of their personal experiences. 

Probes were incorporated into the structure of the interview protocol to allow the 

interviewer to clarify responses and gather a wider range of information.  

Applicability is the extent to which the findings of the study can be applied to other 

settings or with other groups.31 Applicability allows the research to be generalized to fit 

larger populations. Also called fittingness or transferability, applicability is assessed based 

on if the findings match contexts outside the study.31 As long as the researcher provides 

sufficient descriptive data for comparison, the problem of applicability is addressed. 

Addressing applicability in this study, the protocol is easily adjustable to conform to design 

courses across several engineering disciplines and universities. The questions only refer to 

specific university design courses and can be modified depending on the application.  
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Consistency is established within the data if when the study is replicated with the same 

subjects, results would align.31 Similar to reliability, consistency focuses on the value of 

repeatability and whether or not replicating a study or testing procedure alters the 

findings.31  While variation is encouraged and highly expected in qualitative research, it 

must be ascribed to specific identified sources. A main factor differentiating qualitative 

research with quantitative research is level of experience measured. Qualitative analysis 

gathers the entire range of experience and leaves no outliers, where quantitative research 

focuses on only the average experience.31 Every experience, opinion, and story matter in 

qualitative research. For this study, nine senior capstone design teams were interviewed 

and their responses were compared to measure consistency within the study. Consistency is 

also established through triangulation by comparing individual’s questionnaire responses to 

their interview responses. An example is if a student says they experienced presentation 

anxiety in the questionnaire as well as during the interview.  In this study, interview 

responses were quite similar across all teams. Teams met similar conclusions regarding 

their confidence and anxiety levels, motivational factors, and challenges faced during the 

senior design capstone course. There exist some levels of variation within responses but 

each team experienced a unique journey and provided explanations to their differing 

opinions.  

Neutrality is the freedom from bias and other perspectives in both the research procedure 

and final results.31 Objectivity, unlike neutrality, requires a proper distance to be 

maintained between researcher and subjects in order to minimize bias.31 Neutrality 

encourages decreasing the distance between researcher and subjects to ensure prolonged 

contact and extended period of observation.31  

Regardless of qualitative or qualitative research, all patterns must be identified and 

documented. In qualitative research, patterns are identified by spending a sufficient amount 

of time with the participants. In this study, I played the role of TA and mentor for the 

senior capstone design students so I was familiar with their experiences, struggles, and 

accomplishments. Kielhofner (1982) supports the importance of in-depth participation with 
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the subjects, suggesting that the intense participation enhances data collection by becoming 

intimately familiar with the situation36. 

 

 

Figure 3: Qualitative and Quantitative Criteria Comparison31 

Another method for assessing credibility is peer examination where multiple researchers 

discuss the research process and findings with one another.31 Credibility can be further 

supported when the colleague checks the coding categories and points out disconfirming or 

negative cases. This method was performed during this study to calculate inter-rater 

reliability and agreement, discussed in further detail below. Dependability is also supported 

by having colleagues review the research plan and implementation of the study. 

Pilot Testing 

For every qualitative study, instruments used must be tested in means of validity and 

reliability, or other similar measures. Validity achievement can be ensured by conducting a 

pilot study of the research instrument developed, in this case a semi-structured interview 

protocol.37 A pilot study can be defined as a miniature version of a research study 

conducted to prepare for a large scale study.37 Pilot studies are able to test a research 

instrument without compromising the study subjects. Using an interview for the main 

research instrument, a pilot study assists with the following: 

1. Bring attention to ambiguous and unnecessary questions. 

2. Record the duration of the interview. 
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3. Determine if each question elicits an appropriate response.  

4. Establish if responses can be interpreted for proper data analysis. 

5. Determine whether all research questions are addressed by the interview questions. 

6. Allow the researcher to practice proper interviewing techniques.37 

An interview protocol is a set of guidelines, rules, questions, and prompts to be utilized to 

conduct an interview. Protocols consist of interview guidelines to be used pre and post 

interview with a set of questions to be asked in between. During the pilot study it is within 

the best interest of the researcher to ensure the setting, participants, and interview process 

mimic those of the main study as close as possible.  

A pilot study was performed during the course of the research development to test the 

interview protocol before actual implementation of the study. Subjects interviewed during 

the pilot study were two graduate students in the mechanical engineering curriculum who 

had completed senior capstone design one year prior. These participants had been involved 

with the Navy sponsored team and had vivid memories of their experiences. The results of 

the pilot study will be discussed further.  

Coding Scheme 

Qualitative data analysis is about more than just identifying a coefficient in the results 

section or a statement that consensus has been obtained. Establishing reliability is a multi-

step process; one must establish a unit of analysis, develop a coding scheme, and train 

coders.35 Miles, Huberman, and Saldaña define codes as a label that assigns symbolic 

meaning to information collected during a research study.38 Codes can be straightforward 

or more complex and are attached to pieces of data in the form of a single word or a whole 

paragraph. Coding provides the deep reflection and interpretation of data’s meaning. In 

order for the researcher to identify a common pattern or theme, the data is categorized into 

codes to easily reveal the patterns.39 40 Coding is a tedious and daunting task, one that takes 

roughly three to five times as much time as it took to collect the data in the first place.38 

While the codes themselves may not reveal the deeper meaning of the data, they serve as 
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prompts or triggers for deeper reflection. Labeled as a heuristic, coding is also a method of 

discovery. Starting with a piece of data, you assign it a code by intense reading and 

reflection and eventually you gain intimate familiarity with all data in the study. First, 

codes are assigned to pieces of data to map reoccurring patterns, then codes are clustered 

and organized into a smaller number of categories. These categories are called pattern 

codes.38 The relationships of the categories provides a higher level of meanings and 

reflection for hypothesis to be made or theories to be developed.  

The coding process can be divided into two halves: first cycle and second cycle coding.38 

First cycle coding is when the data is initially coded and second cycle coding is when the 

codes are formulated into categories or patterns. There are close to 25 different first cycle 

coding methods, each with a particular purpose or function. Only three of these methods 

are relevant to my research: descriptive coding, in vivo coding, and evaluation coding. 

Descriptive coding assigns data labels to summarize the passage in a word or short 

phrase.38 This method is particularly useful when coding field notes, interview transcripts, 

and other documents. For example, when a participant explains that they decided to pursue 

a career in mechanical engineering because their dad was a mechanic the researcher may 

label that as “family influence” or “personal background”.  

In vivo coding is a more popular coding method of qualitative data and uses words or 

phrases of the participants’ own dialog as the code.38 From the example provided in 

descriptive coding, the code assigned would be a direct quote from the participant “dad 

was a mechanic”.  

Evaluation coding assigns judgement about the significance of specific programs or 

policies.38 Coding with this method involves assigning + and – values to the codes, giving 

them positive and negative value depending on the context. For example, one student may 

be satisfied with the level of advisor guidance while another student is displeased. The 

code for this situation would be “guidance from advisor (+/-)” 

Sub-coding is a second layer of codes assigned to provide more details and to enrich the 

data entry.38 Sub-codes may be applied after a general coding scheme has been identified if 



 

26 

the researcher realizes the scheme is too broad. For example participants may offer insight 

to resources utilized on campus and the initial code is “resources on campus”. A sub-code 

may be “resources: deficiencies” or “resources: member feedback”. Another coding 

method utilized in this study is simultaneous coding. This is the application of two or more 

codes being applied to a single piece of data.38 This is applied when the data suggests 

multiple meanings. A participant may say they experienced anxiety during presentations 

because they wanted to impress their industry sponsor. The dual-code for this piece of data 

could be “experienced anxiety” and “please sponsor”. 

When moving on to second cycle coding, the codes gathered during first cycle coding are 

summarized into a smaller number of categories or themes.38 Compared to quantitative 

research, this step is similar to cluster-analytic and factor-analysis.38 Pattern codes are more 

exploratory because they identify an underlying explanation or theme that is ultimately 

related to the overarching theme of the study.40 Pattern codes give first cycle codes 

meaning and explanation. The four main applications of pattern coding are as follows:  

1. Large amounts of data are condensed.  

2. It begins the process of analysis for the researcher. 

3. It allows the researcher to develop an elaborate cognitive map for understanding 

the code interactions. 

4. It lays groundwork for cross-case analysis.38 

During initial data analysis, the researcher must look for threads that relate samples of data, 

specifically from different participants. For example, if several senior capstone design 

teams explain the reason for their anxiety was the weekly presentations, then this would 

reveal a phenomena. The researcher must look for items in common between participants.  

A coding scheme must work as a conceptual web to induce larger meanings of the data and 

how they are related.38 A well-developed coding manual is the backbone to a successful 

coding scheme. There are several approaches recommended: the inductive data-driven 
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bottom-up approach and the theory driven approach.35 In this study, the data-driven 

approach was utilized as the coding scheme was developed based on the data collected 

rather than from theory. It is important to define each code to allow future researchers to be 

able to understand and replicate the process. Coding is a transparent operation where 

definitions of codes become clearer when to researchers code the same data sets and 

discuss the process including difficulties. When two researcher disagree on a code, the 

definition must be refined or expanded. Team coding also provides a reliability check for 

the accuracy of the coding and meaning of the data collected.38  

Interrater Reliability 

Reliability is defined as a measure’s consistency, also described as the degree to which 

data values approximate each other.35 Reliability of narrative data is called interrater 

reliability, where the extent to which two raters code the same data the same way is 

measured.35 When multiple people with varying perspectives and experiences are involved 

in a study, interrater reliability becomes an important discussion topic for interpreting the 

narrative data.41 Interrater reliability, also referred to as inter-coder reliability, measures the 

agreement between coding schemes developed by different researchers analyzing the same 

group of data.42 There exists an abundance of reliability indexes for qualitative research 

including Cohen’s Kappa, delta, intraclass correlation, and percentage agreement.35 For 

this particular study, Cohen’s Kappa and percentage agreement is utilized. Percentage 

agreement is the ratio of data that the coders agreed on versus the total number of items 

rated. The formula is,35 

𝑃𝐴 =  
𝑁𝐴

(𝑁𝐴 + 𝑁𝐷)
∗ 100 

Here, NA is the total number of agreements and ND is the total number of disagreements. 

Percentage agreement is a literal representation of the degree to which the two researchers 

agreed on coding the data.35 A deficiency of using percentage agreement is that it is 

uncorrected. It is possible that the two coders coded an item accidently or by chance rather 

than actual agreement. While the percentage agreement establishes agreement, it is unable 

to accurately measure reliability. However, some qualitative researchers argue that this 
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method is most appropriate for analyzing larger pieces of data such as that from a semi-

structured interview.35 When using other such methods, they designate agreement as a “hit” 

or a “miss”, when utilizing interview data, there will be a large number of “misses” or 

simply uncoded data or sentences. The large agreement of “misses” would inflate the 

kappa value.35 In this study, we include percentage agreement to back up the results of 

Cohen’s Kappa and provide further evidence of reliability.  

Cohen’s Kappa is an alternative method for measuring reliability and it accounts for 

chance, unlike the percentage agreement method. The formula is,35 

𝐾 =  
𝑃𝑜 − 𝑃𝑐

(1 − 𝑃𝑐)
 

Po is calculated the same way as Pa; however, it is not multiplied by 100. Pc is the index of 

chance. The definition of kappa is the “proportion of agreement between raters that is not 

due to chance”.35 By removing chance, Kappa is considered a conservative measure for 

reliability. Coefficient values range between -1 and 1 with a range between 0.8 and 1 being 

close to perfect agreement.43 44 Further interpretation of the Kappa coefficient can be found 

in Table 1.45 For coding schemes, Kappa should be utilized to establish interrater 

reliability. In some cases, percentage agreement is reported alongside Kappa to provide 

more information. The factors that can affect the value of a reliability index includes the 

number of categories, the number of rated items, and the complexity of the coding 

system.35 The sole function of the final coefficient of reliability is to convince readers that 

the data was reliably coded.35  
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Table 1: Interpretation of Kappa 

 

More important than the reliability coefficient is the coding matrix.35 Also called a 

“confusion matrix”, this tool indicates differences in coding and explains how and why the 

differences occurred.35 The off-diagonal cells indicate disagreements and can be useful in 

refining the coding scheme. The confusion matrix can also indicate patterns such as if a 

coder is over-coding or under-coding and what codes tend to be confused with one 

another.35 The process of establishing reliability is far more valuable than the coefficient 

itself.  

Gaps in Capstone Design Interview Resources at Florida 

Tech 

This thesis aims at refining the existing set of exit-interview questions and developing an 

effective semi-structured interview protocol to be utilized in research studies to come. The 

existing interview protocol for analyzing student motivation in engineering capstone 

courses at Florida Institute of Technology lacked structure, flow, and methodology. It did 

not follow a specific process or procedure in creation, nor did it entail script for the 

interviewer to recite before and after the interview. Some of the questions and sequence of 

questions were confusing for students, and some responses lacked depth and reason and 

were not further inquired upon. For example, questions 1-3 and question 5 related to 

experiences in Senior Design, whereas question 4 and 6 related to Introduction to 

Mechanical Engineering (a freshman level course). This back-and-forth from freshman and 
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senior level courses confused participants and resulted in fewer detailed responses. 

Through reading the transcripts of responses, several students asked the interviewer to 

repeat or re-word a question. Examples of these occurrences can be found in Table 2. 

Another deficiency in the existing interview protocol is several questions elicited yes or no 

answers which are not ideal for qualitative research and data collection. For example, when 

the question “Do you feel like you would have learned more on an Industry or 

Humanitarian project?” was asked, all of the Formula team responses were “no” with no 

other explanation as to why. Many sources recommended including open ended and 

detailed questions in the interview protocol to avoid simple, on-worded responses. The 

original list of interview questions is included in the Appendix and the detailed list of 

deficient student responses can be found in the table below.  

Table 2: Interview Question Deficiencies 

Team Name Question Asked Responses 

Baja If you could decide again today, 

would you still choose a competition 

project? 

Interviewer: “Everyone is 

nodding their heads yes, 

but no one is saying 

anything about it” 

Baja Do you feel you have benefited more 

by joining an industry or university 

project? 

“Benefited as in how? 

Could it be anything?” 

Baja Do any of you wish to continue 

studying after graduation? If not, 

what are your plans? And did senior 

design play any role in that decision? 

“Can you repeat the 

question?” 
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Drag Car What factors impacted your—since 

you’re technically considered a 

competition team—what factors 

impacted your decision to choose a 

competition team? 

“Can you explain more 

please?” 

Drag Car Do you wish to continue studying 

after graduation? And if or if not, did 

Senior Design have anything to do 

with that? 

“Can you repeat that?” 

Formula Did you feel confident in your ability 

to successfully complete you senior 

design project at the beginning of the 

year? 

“Yeah” “Yeah” “Yeah” 

“I’d say yeah” “Yeah” 

Formula Do you feel more confident in your 

abilities as an engineer having 

completed Senior Design? 

“Yes” “Yes” “Yeah” 

Lockheed 

Martin 

Would you say you were anxious 

entering Freshman Design being 

your first exposure to design? 

“You mean the design 

class?” 

NASA JPL Did you feel confident in your 

abilities in engineering in your 

freshman Intro to Engineering class? 

“What abilities?” 

NASA JPL Do you feel more confident in your 

ability as an engineer having 

completed Senior Design? 

“Yes” “Yes” “Definitely” 

“Yes” 
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NASA JPL If you could decide again today, 

would you still choose an industry 

project? 

“Yeah” “Yes” “Yeah” 

“Yeah” “No” 

Navy Were the factors that impacted your 

decision initially to choose industry 

project be the same factors that 

would impact it today to choose an 

industry project? 

“What do you mean?” 

Navy Do you believe the completion of 

this project better equips you to work 

on a competition open-ended? 

“What’s the difference 

between that question and 

the last one?” 

 

The interview protocol developed in this study must adhere to pre-existing themes 

established within the research lab. Below are the themes that are addressed in the existing 

interview protocol. These themes have been established by other researchers in the 

STRIDE lab at Florida Tech and must be included in the protocol developed in this study. 

This thesis will provide findings from the interview transcripts and other results that the 

research team obtained from the study. 

 Motivational factors versus success 

 Engineering identity versus success 

 Change in motivational factors versus success 

 Student motivation versus type of project 

 Student motivation and success versus number of projects offered 
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My objective is to refine the pre-constructed interview protocol to address the challenges 

for valid data collection. 
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Chapter 3 

Research Methods 

The IPR Method 

Typical interviewing resources limit their focus on specifics such as interviewing 

conditions and the selection of participants, rather than providing a systematic framework 

for developing the protocol in entirety.1,27 The key to obtaining high quality interview data 

starts with a reliable interview protocol. An effective protocol must be easy to understand 

and must cover all research objectives. A reliable interview protocol guides the interview 

process in a systematic and comprehensive manner. In order to develop an interview 

protocol that is reliable, valid, and effective, the Interview Protocol Refinement Method 

(IPR)1 was utilized. This method provides a rigorous four step system and several 

instruments to aid in the protocol development. What makes the IPR Framework unique is 

the inclusion of a pilot test.3 This forces researchers to check the effectiveness of their 

protocol before pursuing fieldwork. The first three phases of the refinement framework 

corrects shortcomings in the protocol where the pilot study (fourth phase) ensures the 

refined questions are understood by the participant and provide the desired answers.3 The 

phases included in this systematic process are: 

(1) Ensuring interview questions align with research questions, 

(2) Constructing an inquiry-based conversation, 

(3) Receiving feedback on interview protocols, 

(4) Piloting the interview protocol.1 

Figure 43 showcases the process that researchers follow for the IPR method and the effects 

that each step has on the others. Peer feedback from Phase 3 and results from the pilot 

study in Phase 4 allows the researcher to fine-tune results from Phases 1 and 2. These steps 
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involve aligning interview questions with research questions or relevant themes in the 

study and formulating an inquiry-based conversation throughout the interview.  

 

Figure 4: IPR Process  

Phase 1: Aligning Interview Questions with Research Questions 

Focusing on aligning interview questions with research questions, phase 1 confirms the 

purpose of interview questions while eliminating unnecessary questions. Carefully 

brainstorming and reviewing interview questions can lead to the great benefits of 

understanding an interviewee’s worth and personal experiences. The importance of this 

phase is to allow participants to tell a story but to also remain focused on the purpose of the 

study.1 In order to verify this alignment, a question matrix can be developed. The question 

matrix can reveal potential gaps or redundancies in interview questions that may have been 

overlooked.1 It also assists in creating a timeline of questions and observing when certain 
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questions should be asked (beginning, middle, or end). Introductory questions and get-to-

know-you questions are asked in the beginning, in-depth questions related to the purpose 

of the study are asked in the middle, and closing remarks/reflective questions are asked 

towards the end of the interview.  

Following Phase 1, the pre-existing research questions were broken down into the broad 

themes of motivation, identity, project choice, and design course feedback.  Interview 

questions were developed to cover each factor of motivation and engineering identity 

including cognitive values, self-regulation, test anxiety, intrinsic value, self-efficacy, 

perception of performance, interest in subject, and feeling of recognition. Introductory 

questions were added to the beginning of the protocol as well as reflective/closing 

questions were added to the end. Our protocol begins with introductory questions which 

inquire upon the participants desire to pursue engineering in general and what they enjoy 

about the topic. The key questions of the interview are followed by open-ended questions 

asking about advice the participants would give to students participating in senior capstone 

design next year and if the participants have any closing comments or concerns.  
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Figure 5: Question Matrix Comparison 

It is important to evenly distribute interview questions with research questions or themes as 

well as include introductory and closing questions to the protocol. Several inferences can 

be made from observation of the question matrix in Figure 5 where the refined interview 

question distributions are in black and the existing interview question distributions are in 

red. The original interview consisted of 18 questions with three questions non-pertaining 

towards the goals of the study. The existing interview questions excluded prompts for 

background information and also did not address the theme of motivation versus number of 

projects offered. The refined protocol is able to elicit background information, address all 

themes and research questions, and ask closing question prior to the end of the interview. It 

may seem like the distribution of interview questions to themes is disproportionate; 

however, research question two is related to motivational factors and their correlation to 

student success, thus each motivational factor is addressed. In order to accurately measure 

motivation as a whole, each factor was inquired upon. The same trend can be applied for 
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the last theme, where engineering identity factors were in question. Themes regarding 

project selection and number of projects available can be addressed in full via a single 

question. The black X results of the question matrix accurately represent the layout of an 

effective interview protocol with introductory questions in the beginning, research 

questions being addressed in the middle, and closing, more reflective questions at the end. 

Phase 2: Constructing an Inquiry-Based Conversation 

Phase 2 of the IPR method constructs the interview questions into an inquiry-based 

conversation between the interviewer and the participant.1 In order to encourage 

conversation, the interview questions must be composed differently than the research 

questions. The difference between interview questions and research questions is that a 

research question is what the researcher is striving to understand whereas an interview 

question is how the researcher is going to gain that understanding.1 Phase 2 offers several 

pieces of advice for carrying out an inquiry-based conversation such as not interrupting the 

participant when they are speaking, and highly encourages inquiring further by asking 

“why”.1 Also provided is a breakdown of the four types of interview questions: 

introductory questions, transition questions, key questions, and closing questions.1 The 

purpose of introductory questions is to warm up the participant and sets a conversation-like 

tone. Transition questions guide the interview from introductory questions to key 

questions, getting more detailed and in-depth. Key questions provide the most valuable 

information, for they are closely related to the research questions and purpose of the study.  

At the end of an interview, closing questions are asked to allow the participant to reflect 

and bring up any issues not previously addressed in the interview. A script, or written text, 

is highly recommended as a part of the interview protocol to prepare the interviewer and 

guide them through natural conversation.1 

Following Phase 2, the interview protocol developed includes the four types of questions 

afore mentioned. The introduction questions are followed by transition questions which are 

followed by an abundance of key questions. There are a couple closing/reflective questions 

at the end of the interview where participants are given the opportunity to add any 

information that may not have been inquired upon. A script is included in the protocol to 
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guide the interviewer with what to say before and after the interview. This script explains 

the objectives of the study and assures confidentiality of interview responses. The 

interviewer is also prompted to ask for permission to record the interview before 

continuing. The closing portion of the protocol again thanks the participants for their time, 

and also provides contact information for any future questions or concerns. 

During this phase, probes were added to the research questions to press for further 

information that may not have been addressed by the participant. Probes heavily 

contributed to the development of the protocol by collecting a wider range of data. 

Examples of probes can be seen below.  

 

Figure 6: Probe Example 

Phase 3: Receive Feedback on Protocol 

Phase 3, receiving feedback on the interview protocol, insists on obtaining feedback to 

enhance reliability and trustworthiness of the protocol. This feedback method involves a 

colleague or research team member close reading the interview protocol and examining it 

for comprehension, structure, length, and style.1 The colleague should also verify 

conversation flow by role playing the interviewee and anticipate how one may understand 

and respond to the interview questions.1 An Activity Checklist for Close Reading of 

Interview Protocol is provided from a previous study and is adapted to accommodate this 

study. The completed adaptation can be found in Table 3. Feedback from this step is 

critical as it is utilized to further refine the protocol and increase the effectiveness of the 

instrument.  

Following Phase 3, two fellow research assistants reviewed the developed protocol and 

offered input for improvement based on the activity checklist rubric. Starting from the 
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beginning protocol script, a reviewer crossed out a sentence that stated “if possible, I 

would like everyone to answer every question and please say your name before speaking”. 

The exclusion of this sentence in the script maintains anonymity and further gains trust and 

comfort from the participants. Two sentences were also added to the recording instructions 

of the script to further emphasize that no identifying information will be maintained and 

that information gathered will not adversely affect participants in any way. While 

reviewing the questions of the protocol, several adjustments were recommended. The 

question “Did you feel confident in completing your project” was changed to “Did you feel 

an increase or decrease in confidence when completing your project” the same change was 

noted when asking about anxiety. The reviewers also caught two redundant questions both 

asking about confidence and anxiety a second time. These questions were removed from 

the protocol. The contact information provided to participants at the end of the interview 

was also changed to another research member who was not involved with the students to 

ensure confidence and discretion when providing further comments.  
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Table 3: Activity Checklist for Close Reading of Interview Protocol 

 

Phase 4: Perform a Pilot Test 

Once the interview protocol was developed and refined, it was tested in a pilot study. Phase 

4 recommends performing a pilot study of the interview protocol prior to releasing the 

study. The actual interview must be simulated with a participant similar to that of the 

targeted study group. The participant will not provide any feedback on the interview 

protocol, rather the interviewer will take notes on final revisions to make in preparation of 

the launch of the study. 
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Following Phase 4, a pilot study was conducted utilizing two first year mechanical 

engineering graduate students who had completed capstone design a year previously as a 

participant. The participant role played a mechanical engineering senior having just 

completed capstone design.  

The four phases of the IPR method are designed to grow and change with the researcher 

and the study, supporting the development of the protocol throughout the lifetime of the 

research project. The IPR method is promising because it provides individuals with a 

reliable instrument to conduct qualitative research. 

The pilot study revealed promising results with each question eliciting answers relevant to 

the themes of the study.  For example when asked the first question, “What factors lead to 

your decision to pursue an education in Mechanical Engineering?” the responses were “I 

like building things” and “my mom was a mechanical engineer”. Some questions only 

received a “yes” or “no” response to which we added prompts or “tell me why” to gather 

more in depth information. Each question provided expected results that the researchers 

would be pleased to encounter during the release of the protocol.  

Interview Protocol 

The main objective of this study is to refine the pre-constructed interview protocol using 

the IPR Framework for valid data collection. The IPR Framework was applied to a pre-

designed set of interview questions for our main research on identifying patterns between 

motivation and student success in a design course. This study has obtained approval from 

the IRB. 

The protocol developed is comprised of a script for the beginning and end of the interview, 

as well as a set of questions and probes to be asked during the interview. There are 20 

questions in the interview which includes two introductory questions and two closing 

questions for final comments.  

The initial script observed in Figure 7 guides the interviewer through introducing 

his/herself to the participants, thanking them for their time and participation, and promising 
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anonymity.  The script also instructs the interviewer with what to do such as obtaining 

permission to audio record the interview.  

 

 

Figure 7: Beginning Interview Protocol Script 

Shown in Figure 8 are introductory questions allowing the interviewer to get to know the 

participants by asking about their background and interests in their field of study. These 

questions also allow the participants to recall memories from the past as they will be asked 

to do in the next two questions. 
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Figure 8: Introductory Interview Questions 

Shown in Figure 9 are the questions eliciting information about the freshman design course 

that the students participated in. Here students are asked to recall if they experienced 

anxiety and confidence during their first exposure to design at Florida Tech. Anxiety is one 

of the factors of motivation and confidence relates to the factor of self-efficacy.  

 

Figure 9: Freshman Design Questions 

Changing focus to senior capstone design, questions 5 and 6 shown in Figure 10 ask 

whether anxiety and confidence levels increased or decreased throughout the course of the 

year. Several probes are included for these questions to collect further details as to what 

caused the increase or decrease in anxiety and confidence. A probe is also provided to ask 

if students experienced presentation anxiety, another motivational factor.  
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Figure 10: Senior Design Questions 

Figure 11 reveals questions related to project choice and the perceived differences among 

the three different project types: humanitarian, competition, and industry. It is important to 

understand why students pick the projects they do and ensure that each project offers 

students the same educational experience. Probes here gather further information about if 

students feel they had a sufficient number of projects to choose from.  

 

Figure 11: Project Choice Questions 

As seen in Figure 12, questions 10 and 11 ask about personal goals and expectations, as 

well as if students were motivated to succeed in the course. Goal setting and identifying 

personal expectations make up a large portion of the cognitive values motivational factor. 
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Understanding directly what motivates, or unmotivates, students will allow for future 

course improvement.  

 

Figure 12: Personal Expectations Questions 

The ability to utilize skills previously learned is involved with the motivational factor 

intrinsic values. In Figure 13 we also ask about challenges faced during the capstone 

design course. Problem solving is also part of cognitive values in motivation.  

 

Figure 13: Skills and Challenges Faced Questions 

Figure 14 inquires about whether students identify their project as successful or not. We 

also ask what factors contributed to the success of the projects to gain insight on how 

students utilize resources available to them such as machine shop facilities and professor 

guidance. Success contributes to identifying self-efficacy.  
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Figure 14: Project Success Questions 

Seen in Figure 15, students are asked about their preparedness to enter industry as well as 

what their future plans on post-graduation. The goal of any engineering curriculum is to 

prepare students to enter industry and this question instantly verifies if this goal has been 

met by the university.  

 

Figure 15: Future Plans Questions 

One of factors of engineering identity, recognition by others, is asked about in this question 

available in Figure 16. Students may not have had a chance to think about what others 

think of them academically and this question allows for that unexpected reflection.  

 

Figure 16: Recognition by Others Question 
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Bringing the interview to a close, participants are given a chance to further reflect on their 

overall experience in senior capstone design and asked to provide advice for next year’s 

students in Figure 17. Participants are also given the opportunity to share more 

information, thoughts, or experiences regarding capstone design, Florida Tech, or 

engineering in general in the last question. Students may take this as a chance to reveal any 

concerns or relevant details not inquired upon during the rest of the interview.  

 

Figure 17: Closing Questions 

A closing prompt, as seen in Figure 18, is provided to the interviewer to walk them through 

the end of the interview. They must read this prompt aloud to the participants as it 

reiterates that all information collected is maintained as confidential and that no one will be 

individually referenced.  

 

Figure 18: Closing Prompt 

Study Subjects 

The students who participated in this study were enrolled in the Mechanical Engineering 

senior capstone design course at Florida Tech in the school year 2018-2019. The students 

were interviewed as a team rather than individually, allowing for more discussion and 

experience sharing. There was a total of nine teams interviewed. Team information such as 

number of team members and project description can be observed in Table 4. 
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Table 4: Senior Capstone Design Teams 

 

Analysis of Qualitative Data 

Qualitative data analyzed in this study includes the nine interviews performed with the 

senior capstone design students to further understand motivational factors experienced 

throughout the design process. We wish to gain insight on the significant factors that 

contribute to the increase or decrease of these motivational factors. The researchers 

involved in this study utilized the interview transcripts to generate codes and themes to 

interpret the qualitative data.  

The coders involved in this analysis are graduate students with backgrounds in design 

engineering and engineering education. The knowledge of motivation studies with 

engineering students assisted the researchers in developing the coding scheme and 

observing particular trends and themes. The coders went through the interview transcripts 

individually and developed their own coding scheme before performing an agreement 

check. Each coder became intimately familiar with the transcripts by reading them multiple 

times through. The coders utilized the RStudio tool, RQDA, for analyzing the narrative 
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data and developing codes. Upon a first read through, the coders developed random codes, 

and during the second read through, the coders aligned code categories and generated 

themes. The iterative process of developing a coding scheme is finalized by performing an 

agreement check using interrater reliability and calculating the reliability coefficient.  

Analysis of Quantitative Data 

Paired t-tests are performed on the data collected from the MSLQ.  The statistical analysis 

compares student’s motivational factors experienced towards the beginning of the fall 

semester to the same group of students’ motivational factors experienced towards the end 

of the spring semester. A total of 60 students participated in both surveys. The objective of 

the statistical analysis is to provide quantitative values to compare the qualitative results 

with to heighten reliability and validity of the study.  



 

51 

Chapter 4 

Results 

The results will discuss both quantitative and qualitative findings obtained in this study. 

Quantitative results include the t-test statistical analysis and qualitative results include the 

interview responses, the coding scheme developed, and the interrater reliability of the 

coding scheme.  

The interview protocol results are dissected to understand the themes that emerged and 

how they relate to the goals of this study. The exit interviews were professionally 

transcribed and heavily reviewed by the research team to allow raters to become intensely 

familiar with the data collected. After the two raters agreed on an appropriate coding 

scheme for the data several themes were generated from the codes to represent the themes 

relevant to this particular study. A total of 83 codes were generated and divided into 

appropriate categories under each theme. The three themes include Selection process, 

motivation factors, and process outcomes. Cohen’s Kappa and percentage agreement 

methods were utilized to calculate interrater reliability of the coding scheme. The coding 

scheme in entirety as well as the coding manual can be found in the Appendix.  

Conducting the Interview 

The capstone design reflective interview was conducted the week following the senior 

design showcase, allowing students to relax and refocus after a stressful semester. Nine 

capstone design teams were interviewed (Drag car, Formula car, humanitarian (x2), NASA 

JPL, Navy, Lockheed Martin, Sun Nuclear, and Ryobi). The interviews typically lasted 15-

20 minutes; however, a few teams went over time as it would have been against protocol to 

stop the interview before conclusion or to rush the participants. The interviewers reserved 

quiet rooms with little to no distractions and maintained focus on the participants. The 

interviewers stayed on-track and read directly from the protocol, utilizing probes whenever 

further information needed to be gathered. The interview responses were professionally 
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transcribed. The figures below represent tabulated responses from each team divided by 

question type.  

Table 5: Introduction Question Responses 

 

Displayed in Table 5 is a summary of responses from each of the nine teams to the first 

two questions of the interview. The purpose of the introductory questions is to establish 

rapport with the participants and allow them to open up to the interviewer on a personal 

level and to encourage story telling. Majority of the responses to “what factors lead to your 
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decision to pursue an education in mechanical engineering” included family influence and 

pursuing a hobby which are factors that were present during the pilot study of the protocol. 

It is evident that seven out of the nine teams identified pursuing a hobby or personal 

interest as a main contributor to choosing a career in mechanical engineering. The common 

factors in responses across different teams further establishes reliability of the protocol.   

Table 6: Freshman Design Question Responses 

 

Table 6 provides response summaries to the next two questions which are focused on 

anxiety and confidence experienced during a freshman design course. Responses are mixed 

between the teams as to whether they felt anxious and confident going into freshman 

design. Six out of the nine teams reported experiencing anxiety and four out of the nine 

teams felt confident as an engineer going into freshman design. Factors contributing to 



 

54 

anxiety and lack of confidence include not knowing what to expect and lacking experience 

in engineering. Students who had prior educational or work experience in the field reported 

being confident.  

Table 7: Senior Design Question Responses 

 

As seen in Table 7, the summary of teams’ responses to the interview questions regarding 

anxiety and confidence in the senior capstone design course is tabulated. All teams except 

for one reported experiencing an increase in confidence level throughout the senior 

capstone design course. Reasons for feeling an increase in confidence include being able to 
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solve problems, receiving validation from others, and making progress in their designs. 

Each of these main contributors are factors of motivation and engineering identity. 

Experiencing anxiety had mixed responses with five out of the nine teams experiencing an 

increase in anxiety while the other four experienced a decrease in anxiety. Factors that 

contributed to teams’ anxiety levels include process deficiencies, presentations, and time 

constraints. With test/presentation anxiety being one of the motivation factors it is no 

surprise we received such responses during the interview.  

Table 8: Project Choice Question Responses 
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Table 8 displays responses to the three interview questions which implore about project 

choice and how the three types of projects vary between one another. Reasons for students 

choosing the projects they did include pursuing a hobby, team size, and industry 

experience. Each of the four industry sponsored project teams identified a potential job 

opportunity to be a deciding factor when choosing the project. Eight of the nine project 

teams were pleased with their project choice and would choose the same project again if 

given the opportunity. Reasons for this include enjoying the educational experience and 

directly applying the design process. Differences identified between industry, competition, 

and humanitarian projects fell into six categories. These categories are stakeholders, 

constraints/requirements, limited resources, material learned, overall structure, and can’t 

compare. Industry teams enjoyed having industry superiors to report to whereas 

humanitarian teams enjoyed the lack of given requirements and structural freedom.  
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Table 9: Personal Motivation Question Responses 

 

Responses to interview questions asking about goals, personal expectations, and 

motivation are provided in Table 9. Goals and personal expectations set by each team were 

primarily to finish the project and to meet all requirements. Other goals set by the 

humanitarian projects were to make an impact and to take the product to market. Some 

popular setbacks experienced by the teams include advisor feedback, lack of guidance, and 

limited hours/tools from campus resources. Every team reported being motivated to 

succeed in senior capstone design regardless of anxiety or confidence level. Prominent 

motivational factors were ability to graduate, motivated team leads, please industry 

representatives, meet requirements, and winning awards.  
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Table 10: Skills Utilized Question Responses 

 

Table 10 provides team responses when asked if they felt capstone design allowed them to 

utilize skills learned in previous classes and what specific skills were utilized. Skills 

utilized vary project by project but six of the nine teams replied “yes” to using skills 

previously attained. Reasons for negative responses were that previous education 

experience only covered theoretical concepts rather than hands on topics. Another question 

asked was “what challenged you the most in capstone design” to which students responded 

with items like advisor feedback, scheduling issues, team dynamic, and unexpected 

setbacks.  
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Table 11: Project Success Question Responses 

 

One of the most important questions asked in this interview is about overall success of the 

projects. Every team identified their projects to be successful in their own definition of the 

word. Some teams identified success to be if their project requirements were met while 

others met success by pleasing industry clients. Students were then asked what factors 

contributed to their success to which they responded with hard work, time management, 

campus resources, teamwork, and help from a teaching assistant or advisor. Often times 

success is measured by a single letter grade but this may not always be an accurate 

representation of a student’s success which is why we ask students for their own 

identification of success.  
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Table 12: Future Plans Question Responses 

 

As the interview comes to a close, students are asked if they feel prepared to enter industry 

and what their future plans are after graduation. Their responses are summarized in Table 

12. Eight out of the nine teams identified feeling prepared to enter industry and be a 

successful engineer. The reason for Sun Nuclear to report not feeling prepared is that they 

did not learn as much as they had hoped to and felt their project did not challenge them 

enough. Students’ future plans include pursuing graduate school, entering industry to work, 

or take a gap year to figure things out. Some students reported wanting to change majors to 

management or systems engineering due to the influence of senior capstone design.  
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Table 13: Identity and Closing Question Responses 

 

The final three questions of the interview ask if students feel others recognize them as a 

strong engineer and prompts students for closing comments and advice. Their comments 

are present in Table 13 above. Seven of the nine teams interviewed responded saying they 

felt as though their peers, family members, industry clients, and professors view them as a 

strong engineer. Students revealed that some professors do not know a student well enough 

from teaching one class to be able to assess their engineering abilities as a whole. Having 

others view you as a strong engineer strengthens ones engineering identity, a relevant 

theme of this research study. Advice given by the teams include work hard, manage time 

wisely, and stay organized.  
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Senior Capstone Design Coding Scheme 

As the coding scheme was being developed by the research team, themes began to emerge 

as relevant factors to the qualitative data as well as the goals of the research. The coding 

scheme developed is heavily reflective of the research themes including student 

motivation, engineering identity, and success. These themes became selection (both career 

and project selection), motivation (people, confidence, anxiety, motivators, and 

challenges), and outcomes (future plans, reflection, and skills).  

Selection Process Theme 

The selection process theme observed in Figure 19 can be further divided into two 

categories: field selection and project selection. The questions which generated these 

results were strictly introductory questions; however they yielded fascinating results. The 

field selection category houses codes for which students identified reasons for choosing 

their field of study. For many it was because a family member is an engineer or they enjoy 

building things or working on cars, but for others, the answer is more exotic such as being 

inspired by the movie, Ironman. The selection process theme is closely related to the 

research theme of student project choice.  
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Figure 19: Selection Process Theme 

Motivation Theme 

The motivation theme is broken down into several categories: people, confidence, anxiety, 

motivators, and challenges. The people category contains human factors that contributed to 

the senior capstone design experience such as advisors, TAs, and the team members. The 

confidence and anxiety categories contain self-identifying codes of whether students felt 

and increase or decrease of each of these factors during capstone design. The motivator 

category contains all factors that appeared to motivate students to succeed during the 

course of senior capstone design. Examples of motivators include graduating, getting a 

good grade, and a fear of failure. The challenges category contains factors that challenges 

students throughout the course and include items like a lack of experience and lack of 

organization. The motivator theme most closely relates to the research theme of 

motivational factors where test anxiety, cognition, self-efficacy, self-regulation, and 

intrinsic values are addressed. The complete theme of motivation is in Figure 20. 
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Figure 20: Motivation Theme 

Outcomes Theme 

The final theme of outcomes contains items students encountered, felt, or thought after 

senior capstone design. The categories of this theme are future plans, reflection, and skills. 

Students had several future plans to offer but the most popular ones included entering 

industry, going to graduate school, or changing their career path for something different 

such as management or systems engineering. The reflection category includes closing 

comments, the amount learned throughout the course, and the end success of the project. 

The skills category simply includes the applications of skills previously learned and 

takeaway skills gained from the experience. The outcomes theme also addresses the 

research theme of engineering identity where recognition by others is a major factor. The 

complete theme of outcomes can be found below in Figure 21.  
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Figure 21: Outcomes Theme 

Interrater Reliability of Coding Scheme 

Cohen Kappa reliability coefficient and percent agreement are the two methods utilized to 

calculate reliability of the coding scheme developed by the research team in this study. 

After the coding scheme was established, the two raters re-read the nine senior capstone 

design exit interview transcripts to finalize the codes as well as establish the number of 

agreements and disagreements within the codes. The master rater in this study solved 

discrepancies between the two coders by deciding what to do. In this case it was evident 

that one coder coded a significant amount more codes than the other, resulting in minor 

variance in agreement. The interrater reliability value was calculated to be 0.766 which is 

deemed a sufficient reliability value and is just above the suggested value of 0.75. 

Percentage agreement was also utilized to support the Cohen Kappa calculation, which is 

said to be more conservative because percentage agreement does not account for chance. 

The percent reliability value is 76.7% which is quite close to the more conservative Kappa 

value. The results tabulated in Table 14represent the accepted reliability of the coding 

scheme developed from data collected from the semi-structured exit interview developed in 

this study.  
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Table 14: Reliability Values 

 

T-Test analysis  

Using the MSLQ, each student participant self-reports their motivational factor levels 

through a 7 point Likert scale where a value of 1 indicates “not true to me” and a value of 7 

indicates “very true to me”. Because the same cohort of students is measured both in the 

fall semester of capstone design and the spring semester of capstone design, t-tests are 

performed on their MSLQ responses to determine if significant changes occur in their 

motivational factors. This data only includes students who participated in both surveys 

during their senior year (n = 60). As shown in Table 15, the average cognitive values 

experienced by the senior class in the fall semester decreased by 0.18 point during the 

spring semester, with a significance value of p = 0.03.  

Table 15: Cognitive Values Paired T-Test Result 

 

As seen in Table 16, the average intrinsic value experienced by students during the fall 

semester of their senior year decreased drastically during the spring semester from 6.24 to 

5.53, a decrease of 0.71 point and a statistical significance of p < 0.01.  
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Table 16: Intrinsic Value Paired T-Test Result 

 

Self-regulation from the fall semester to the spring semester of senior capstone design 

students also decreased from 4.99 to 4.42 as seen in Table 17. This decrease of 0.57 is 

statistically significant (p < 0.01).  

Table 17: Self-Regulation Paired T-Test Result 

 

Similar to the other factors of motivation, self-efficacy also decreased between students fall 

and spring semesters of senior capstone design according to Table 18. The point decrease 

is 0.29 and maintains a statistical significance of p < 0.01.  
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Table 18: Self-Efficacy Paired T-Test Results 

 

As seen in Table 19, test anxiety experienced by senior students decreased from fall to 

spring semester. The values decreased by 1.15 points and are statistically significant with p 

< 0.01.  

Table 19: Test Anxiety Paired T-Test Results 
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Chapter 5 

Discussion 

The results obtained from this research endeavor aim to improve engineering education for 

students and educators alike. The objective was to refine the pre-constructed interview 

protocol utilized to perform exit interviews of senior capstone design students to address 

the challenges for valid data collection. Relevant research themes present in the interview 

protocol include student motivation and engineering identity factors.  

Developing the Interview Protocol 

 Through utilizing the Interview Protocol Refinement method, reliability and validity of the 

protocol were established. The IPR method provides several steps of checks and balances 

to ensure the protocol maintains validity throughout its creation. Developing a qualitative 

instrument is an iterative process so there is always room for improvement.  

Validity in qualitative data analysis is defined as gaining knowledge and understanding the 

characteristics of the situation being studied. The situation being studied in this research is 

student motivation and engineering identity. Factors of motivation and engineering identity 

were heavily analyzed during the interview process and the research team was able to gain 

insight to student experiences in senior capstone design, specifically how they experience 

motivation and engineering identity and how those constructs fluctuate over time.  

Another that proves effectiveness of a qualitative instrument is trustworthiness, also known 

as qualitative rigor. Rigor can be broken down into four factors: credibility, transferability, 

dependability, and confirmability. Three of these factors can be established through the 

success of triangulation, a process of combining two or more research methods analyzing 

the same data. In this study, qualitative interview transcriptions were compared to MSLQ 

quantitative data to establish trustworthiness. The fourth factor, transferability, can be 

established through deep description of the research methods and processes which can be 

found in the research methods.  
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Qualitative reliability can be established if 1) the measure stays the same when repeated, 2) 

the measurement remains stable over time, and 3) if the measurements are similar over 

time. Because this protocol has only been utilized on one cohort of subjects, divided into 

nine teams, reliability cannot be completely established. Measurements within team 

responses were similar and supported data from last year’s interviews as well as the MSLQ 

quantitative data. In order to establish the other factors of reliability, the qualitative 

instrument must be utilized again on a different cohort of students.  

Interrater Reliability 

The reliability of the coding scheme was measured through two methods: Cohen Kappa 

and Percentage Agreement. The reliability coefficient of Cohen’s Kappa was determined 

by calculating the agreement of codes between two coders involved in the study. These two 

coders were tasked with comparing interview transcript interpretations through codes and 

themes developed from reading the nine capstone design interviews. The kappa value 

calculated was 0.76 which is within sufficient agreement values. The percentage agreement 

is a less conservative calculation which does not account for chance. This value was also 

calculated to be 0.76. Both of these measures allow the coding scheme developed to be 

deemed reliable. Coding is an iterative process and this is simply the beginning of more 

codes to come.  

The number of coded data was compared from this year to last year’s coding scheme. 

Interestingly, the research team found that overall the usefulness of student feedback 

increased 65% as seen in Table 20. The research team realize that there are many factors 

that effect this and cannot directly assume this interview protocol is more effective due to 

just that.  

Table 20: Useful Code Increase 
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T-Test Statistical Analysis 

Statistical analysis was performed on the data collected from the MSLQ from both 

semesters of senior capstone design. Only 60 students completed both surveys and were 

involved in this study. Through performing paired t-tests of the data, it was observed that 

all factors of motivation individually decreased throughout the senior capstone design 

course. A goal of this study is to use interview data to explain or support quantitative data 

gathered through senior year. A comparison of qualitative and quantitative data is below in 

the next section.  

Comparison of Qualitative and Quantitative Results 

A goal of this study is to utilize the interview results to support and explain quantitative 

data collected through senior design. During the interview, students reported levels of 

motivation, anxiety, and confidence as well as factors that contributed to these attributes. 

The MSLQ that students participate in once during the beginning of senior capstone design 

(fall semester) and once towards the end of capstone design (spring semester) collected 

motivation levels. Through performing paired t-tests of the quantitative data, it was evident 

that all five factors of motivation decreased from the beginning of the school year to the 

end of the school year. This includes test/presentation anxiety, self-efficacy (confidence 

and success), self-regulation (challenges faced), cognitive values (goals), and intrinsic 

values (skills utilized). When students were asked if they experienced an increase or 

decrease in anxiety during capstone design, three teams experienced a decrease in anxiety 

and six teams experienced an increase in anxiety. This question asked about anxiety in 

general rather than test or presentation anxiety. A probe question did however ask 

specifically if teams experienced presentation anxiety. Many students responded saying 

they experienced presentation anxiety towards the beginning of the course but not towards 

the end as they had gotten used to presenting. Excerpts are shown below: 

Navy: “In the beginning because I didn’t know what to expect as far as comments and how 

whether or not we were going to be interrupted all the time or if they would actually listen. 

So yeah. But after that it was fine.” 
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Navy: I was always anxious for presentations as one I always felt like I might screwed up 

like I did in the beginning, I think it got a little better.” 

Ryobi (TTI): “At the beginning, yes. Then as time went by, it kind of just – you kind of get 

used to it.” 

These excerpts support the quantitative data which reveals test/presentation anxiety 

decreased throughout the course of the semester.  

Confidence is related to the motivational factor of self-efficacy, a value that also decreased 

throughout the capstone design course according to the MSLQ results. During the survey it 

was reported that two teams experienced a decrease in confidence whereas seven teams 

experienced an increase in confidence. While several students reported their confidence 

waivered, students on the Formula team reported a steady decrease. Their quotes are 

below: 

Formula: “I would say it decreased for sure.” 

Formula: “My confidence decreased because all we had to do was like work on minor 

stuff and spend a lot of time and no matter what the solution we come up with it’s always 

not good enough.” 

Formula: “Generally I think it started out with everyone being pretty confident about it 

because like we knew when we were going in that we had a good plan and as it went like 

confidence kind of dipped a little bit as things started going wrong and it got more 

complex.” 

When students were asked if they thought their project was successful, all teams responded 

with “yes”. This does not correlate with the MSLQ data which shows a decrease in self-

efficacy. It was evident that some teams were upset that they did not win an award; 

however, they still identified their project as a success.  

Lockheed Martin: “Yeah we didn’t win anything but from everything all the feedback we 

got that’s what mattered.” 
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CacTech: “We didn’t win” 

Skills utilized is related to the motivational factor of intrinsic values, which decreased 

throughout the course of the project. Six of the nine teams identified being able to utilize 

skills learned in previous coursed during capstone design. The intrinsic values motivational 

factor is represented by more than just skills utilized so this is not a complete 

representation of the factor. It is also observed that students utilize majority of the skills 

learned previously during the design phase of their projects as the subjects they 

experienced cover theoretical topics such as heat transfer, dynamics, and mechanics of 

materials. The second semester of senior capstone design is primarily construction, testing, 

and troubleshooting, items that students have less familiarity with.  

Overcoming challenges faced is most closely related to the motivational factor of self-

regulation. In the MSLQ, statistical analysis reported a decrease in self-regulation during 

the senior capstone design course. Majority of the challenges mentioned occurred during 

the second semester of capstone design and involve scheduling conflicts, and campus 

resources limitations.  

Goal setting and achieving contributes to cognitive values, a motivational factor. MSLQ 

results revealed a decrease in cognitive values throughout the design course. Majority of 

the goals set were set at the beginning of the course and involved finishing the project or 

meeting all project requirements. This decrease may be due to the fact that teams did not 

set new goals during the second semester of capstone design.  

Formula: “We wanted to build a car, we built a car.” 

Navy: “Finish the project” 

Millenium Tech: “So one of the goals was to have an actual product that could be taken 

to market” 

Overall, when students were asked if they felt motivated throughout the course of senior 

capstone design, they all responded with “yes”. This is not uniform with the general MSLQ 
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results which revealed all factors of motivation decreased throughout the course. Some 

teams identified a loss of motivation in the middle of the course, their excerpts are below: 

Navy: “I feel like in the beginning I was like oh I want to do like everyone and be able to 

like I don’t know if it was just me I feel like everyone like the end of the semester, the end 

of first semester beginning of second I feel like the team lost some steam.” 

Navy: “I feel like often the team just wasn’t clicking like working well in the middle.” 

Engineering Identity is not included in the MSLQ which is why the factors do not have a 

statistical value to compare against. One of the more significant values of engineering 

identity which is not similar to motivational factors is recognition by others. Recognition 

by others can include family members, professors, and even events such as winning awards 

or being recognized for ones talents. Excerpts are displayed below.  

Formula: “Like I have heard professors say they are proud of you.” 

Navy: “When the president shook my hand and said you did good.” 

CacTech: “I think we’ve gotten a lot of positive feedback so so yeah, I would like to think 

that they’re letting us graduate because they feel we’re ready.” 
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Chapter 6 

Conclusion 

Interviews are an excellent tool to use in qualitative research to gather personal insight, life 

experiences, and process feedback. While qualitative research does not include as many 

numbers and numerical analysis as its quantitative counterpart, it is just as important when 

trying to understand specific characteristics of the research topic. Interviews provide the 

researcher with control to gather information desired while at the same time allowing for 

unexpected data collection that may prove to be more valuable. Humans have a natural 

urge to tell stories, interviews provide us with the pleasure to do so.  

The research performed in this study will assist researchers and educators alike in 

performing qualitative studies to understand the experiences of senior capstone design 

students and their motivational factors and engineering identity. As literature states, 

performing a qualitative study and developing a qualitative instrument is an iterative 

process. This process is considered more important and more valuable than the end result 

and final reliability factor. By following the IPR method and guidelines for enhancing 

qualitative rigor and trustworthiness, an effective interview protocol was developed and 

can be iterated and utilized for an assortment of qualitative studies to come. Results 

obtained from the interview was able to, in some extent, support data collected through 

quantitative methods.  
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Chapter 7 

Future Work 

Because qualitative studies involve iterative processes rather than one-step methods, 

several components to this research study can be continued. Aspects include the interview 

protocol itself as well as the coding scheme developed. As far as the interview protocol is 

concerned, several probes were not utilized during the study and can be edited or removed. 

Questions can also be refined overtime to reflect the research themes and desires at the 

moment. With the coding scheme being an iterative process as well, there can always be 

new codes or themes added depending on the coders. It is also recommended to incorporate 

triangulation within the protocol to directly assess the reliability of the responses 

accumulated.  

Because this instrument is broad and generalized in nature, it would be easy for others to 

incorporate this instrument in their qualitative studies. Questions can easily be adjusted to 

inquire upon various design courses of various levels. The purpose of this study is to lay 

the foundation for future qualitative studies to be conducted in engineering education. This 

instrument is a valuable research tool that the research team plans on utilizing for 

continuous motivation studies of senior capstone design students.  
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Appendix A: MSLQ Survey 

 

Name ______________________  Team: ______________ 

 
 

1. Florida Tech ID Number (e.g. 900XXXXXX): 

________________________________ 

 

 

2. What is your academic standing? 

O   Freshman      

O   Sophomore 

O   Junior   

O   Senior 

 

   

3. Were you a transfer student?  O Yes     O No  

 

 

4. Are you a domestic or international student? O Domestic     O International  

 

a. If international, state your country: _________________________ 

 

b. If domestic, what is the Zip Code of your permanent home address (back 

home)? ________________ 

  

5. What is the highest degree earned by your parents? _________________________ 

 

 

6. What is your gender?    O Female     O Male    O Do not want to report 

 

 

7. What is your age group?     O 17-20     O 21-24     O 25 and above    O Do not 

want to report 

 

 

8. With which racial group(s) do you identify? (Mark ALL that apply) 

O   African-American or Black     O   Caucasian or 

White 

O   South Asian (e.g. Indian, Pakistani, Bangladeshi, etc.) O   Other Asian 

O   East Asian (e.g. Chinese, Korean, Japanese, etc.)  O   Native 

Hawaiian or Pacific Islander 
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O   American Indian or Alaskan Native    O   

Other_________________________ 

O   Do not want to report 

Rate the following items based on your behavior in this class. Your rating should be on a 

7-point scale where  

 

1= not at all true of me to 7=very true of me.   
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Question 
Not 

True 
 

Very 

True 
  

(IV) I prefer work that is challenging so I can learn 

new things.  
1 2 3 4 5 6 7 

(SE) Compared with other students in senior 

design I expect to do well 
1 2 3 4 5 6 7 

(PA) I am so nervous during a presentation that I 

cannot remember facts I have learned 
1 2 3 4 5 6 7 

(IV) It is important for me to learn what is being 

taught in this class 
1 2 3 4 5 6 7 

(IV) I like what I am learning  1 2 3 4 5 6 7 

(SE) I’m certain I can understand the ideas taught 

in this course 
1 2 3 4 5 6 7 

(IV) I think I will be able to use what I learn in this 

class in my life 
1 2 3 4 5 6 7 

(SE) I expect to do very well in this class 1 2 3 4 5 6 7 

(SE) Compared with others in this class, I think 

I’m a good student 
1 2 3 4 5 6 7 

(IV) I often choose research topics I will learn 

something from even if they require more work 
1 2 3 4 5 6 7 

(SE) I am sure I can do an excellent job on the 

problems and tasks assigned  
1 2 3 4 5 6 7 

(PA) I have an uneasy, upset feeling when I 

present 
1 2 3 4 5 6 7 

(SE) I think I will receive a good grade in this 

class 
1 2 3 4 5 6 7 

(IV) Even when I do poorly, I try to learn from my 

mistakes 
1 2 3 4 5 6 7 

(IV) I think that what I am learning in this class is 

useful for me to know 
1 2 3 4 5 6 7 

(SE) My study skills are excellent compared with 

others in this class 
1 2 3 4 5 6 7 

(IV) I think that what we are learning in this class 

is interesting 
1 2 3 4 5 6 7 

(SE) Compared with other students in this class I 

think I know a great deal about the subject 
1 2 3 4 5 6 7 

(SE) I know that I will be able to learn the material 

for this class 
1 2 3 4 5 6 7 

(PA) I worry a great deal about presentations 1 2 3 4 5 6 7 

(IV) Understanding the design process is 

important to me 
1 2 3 4 5 6 7 

(PA) When I present I think about how poorly I 

am doing 
1 2 3 4 5 6 7 

(CV) When I do homework, I try to remember 

what the teacher said in class so I can answer the 

questions correctly 

1 2 3 4 5 6 7 
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(SR) I ask myself questions to make sure I know 

the material I have been studying 
1 2 3 4 5 6 7 

(CV) It is hard for me to decide what the main 

ideas are in what I read 
1 2 3 4 5 6 7 

(SR) When work is hard I either give up or study 

only the easy parts 
1 2 3 4 5 6 7 

(CV) When I prepare for a presentation I put 

important ideas into my own words 
1 2 3 4 5 6 7 

(CV) I always try to understand what the teacher is 

saying even if it doesn’t make sense.  
1 2 3 4 5 6 7 

(CV) When I prepare for a presentation I try to 

remember as many facts as I can 
1 2 3 4 5 6 7 

(CV) When preparing for a presentation, I copy 

my notes over to help me remember material 
1 2 3 4 5 6 7 

(SR) I practice presentations even when I don’t 

have to 
1 2 3 4 5 6 7 

(SR) Even when study materials are dull and 

uninteresting, I keep working until I finish 
1 2 3 4 5 6 7 

(CV) When I prepare for a presentation, I practice 

saying the important facts over and over to myself 
1 2 3 4 5 6 7 

(SR) Before I begin studying I think about the 

things I will need to do to learn 
1 2 3 4 5 6 7 

(CV) I use what I have learned from previous 

classes to do prepare for project work  
1 2 3 4 5 6 7 

(SR) I often find that I have been reading for class 

but don’t know what it is all about. 
1 2 3 4 5 6 7 

(SR) I find that when the teacher is talking I think 

of other things and don’t really listen to what is 

being said 

1 2 3 4 5 6 7 

(CV) When I am studying a topic, I try to make 

everything fit together 
1 2 3 4 5 6 7 

(SR) When I’m reading I stop once in a while and 

go over what I have read 
1 2 3 4 5 6 7 

(CV) When I read materials for this class, I say the 

words over and over to myself to help me 

remember 

1 2 3 4 5 6 7 

(CV) I outline the relevant topics to help me 

prepare for a presentation 
1 2 3 4 5 6 7 

(SR) I work hard to get a good grade even when I 

don’t like a class 
1 2 3 4 5 6 7 

(CV) When reading I try to connect the things I am 

reading about with what I already know.  
1 2 3 4 5 6 7 
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Appendix B: Original Exit Interview Questions 

Exit Interview Questionnaire 

1. Were you motivated to do well in this course? If so, what were you motivated by? 

2. What factors enabled you to do well in this course? 

3. Were there any factors that caused you to do poorly in this course? 

4. Would you say you were anxious entering Freshman Design being your first 

exposure to design? 

5. Were you anxious going into Senior Design? 

6. Did you feel confident in your ability to engineer during Freshman Intro to 

Mechanical? 

7. Did you feel confident in your ability to successfully complete your Senior Design 

project at the beginning of the year? 

8. Do you feel more confident in your ability as an engineer having completed Senior 

Design? 

9. For Senior Design, we have industry projects, competition projects, and university 

open-ended humanitarian-based projects. What factors impacted your decision to 

choose an industry project? 

10. If you could decide again today, would you still choose an industry project? 

11. Were the factors that impacted your decision initially to choose industry project be 

the same factors that would impact it today to choose an industry project? 
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12. Do you feel you would have benefited more by joining a competition or university 

open-ended sponsored project? 

13. Do you feel your performance would have been better had you joined a 

competition or university open-ended project? 

14. Do you feel you would have learned more on a competition or university project? 

15. Do you feel like you learned everything you expected to learn going into Senior 

Design? 

16. Having completed this project, do you feel like you’re equipped to succeed on a 

competition or university project? 

17. Do you believe the completion of this project better equips you to work on a 

competition or open-ended? 

18. Do you wish to continue your education after graduation? If so, did Senior Design 

play any role in this? 

19. Any final thoughts, information regarding Senior Design or anything in general? 
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Appendix C: IRB Documentation 
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Appendix D: Coding Scheme 
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Appendix E: Coding Manual 
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Appendix F: Interview Protocol 

Discipline/Major:  ________________________                                       Interviewer: 

__________________ 

Type of project:       Humanitarian      Industry     Competition                Date: _________________ 

Design Team Name: ______________________                                       Start time/ End time: 

___________ 

 
INSTRUCTIONS 

Good morning (afternoon). My name is _____. Thank you for being here today. Florida Institute of 

Technology is hosting reflective exit interviews of Capstone Design teams to gage feedback on the 

design curriculum. This interview is also part of a study being performed to determine correlations 

between motivational factors and success.  

As you answer these questions, please be honest and thorough. Please speak one at a time and try not 

to interrupt each other. Some questions include two parts so be sure to address both parts of the 

question in your response. 

RECORDING INSTRUCTIONS 

I would like to tape record this interview. The purpose for recording this interview is to allow me to 

gather all necessary details while also being attentive to you and the conversation. I assure you all 

comments will remain confidential and will not be referenced to specific individuals. No identifying 

information will be maintained except for speaker gender when transcribed. Interviews will be 

transcribed and analyzed after conclusion of the course. The information gathered will not adversely 

affect you in any way. Information may be used in publications. Do I have your permission to record 

this interview?  (Wait for verbal consent from all participants before continuing)  

Yes (start tape recorder, proceed to interview), no (do not record. Take meticulous notes) 

Now we will proceed to the interview.  

 

BEGIN INTERVIEW. 
1.  What factors led to your decision to pursue an education in ____ Engineering? 

 

2.  What interests you the most about your field of study? 

PROBE: Tell me about the classes you’ve had to take and how you enjoyed them.  

 

3. Think back to your first exposure to design here at Florida Tech, Intro to ____ Engineering.  Did 

you experience anxiety going into freshmen design? If so, what factors contributed to this? 

 

4.  Did you feel confident as an engineer going into freshmen design? What factors contributed to 

this? 

 

 

5.  Now let’s change our focus to senior, or capstone, design. Did you feel an increase/decrease in 

confidence level throughout the course? 

 PROBE: Any specific incident where you experienced confidence the most? 
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6.  In Capstone Design, did you feel an increase/decrease in anxiety level throughout the course? 

 PROBE: Any specific incident where you experienced anxiety the most? 

PROBE: Did you experience anxiety during presentations? 

PROBE: Did deadline pressure cause any anxiety amongst the team? 

 

7.  Why did you choose ____ as your capstone design project? Is there a specific reason you chose 

an (industry/humanitarian/competition) project over the others? 

PROBE: Were there limitations to the projects you could choose from? 

PROBE: Do you feel as though there were enough projects to choose from? Do you wish 

there had been more options? Anything in particular? 

 

8.  If you could choose again, would you pick the same project or type of project? Why or why not? 

 

9.  How do you think industry/humanitarian/competition projects vary based on items such as 

success rate, performance, material learned? 

PROBE: Do you think experiencing one type of project provides a certain 

advantage/disadvantage over the others? What would that advantage/disadvantage be? 

 

10.  What were some goals and personal expectations that you identified as a team in the beginning 

of the term and how did you achieve them? 

PROBE: Tell me about some setbacks. 

PROBE:  Tell me about some major milestones. 

 

11.  Were you motivated to succeed in capstone design? 

If yes: 11a. What factors motivated you in the beginning of fall semester?  

PROBE: Did your motivators change throughout the course of the project?  

 If yes: how did they change? From what to what? 

 

If no: 11b. Tell my why you did not feel motivated in capstone design.  

PROBE: What could have been done to boost your motivation? 

 

12.  Do you feel as though capstone design allowed you to utilize skills learned in previous classes? 

PROBE: What skills/tools were the most useful to you? 

 

13.  What challenged you the most in capstone design?  

PROBE: Was there anything that caused you to do poorly in capstone design? 

 

14.  In your opinion, was your project successful? Why or why not? 

 

15.  What factors lead to your success in capstone design?  

PROBE: To what extent did you utilize resources available to you? How do you feel about 

the resources available to you on campus (HSDC, Makerspace, Machine shop?) 

PROBE: How did you feel about the level of guidance you received from mentors 

(Professor, GSA, and faculty)? Were you satisfied? Too much? Not enough? 

 

16.  Having completed capstone design, do you feel prepared to enter industry and be a successful 

engineer? Why or why not? 

PROBE: Did you learn everything you expected to learn? What do you wish had been 

covered?  

PROBE: How do you think FIT can better prepare its graduates? 
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17.  What are your future plans after graduating FIT and how did capstone design play a role in your 

decision? 

PROBE: Do you wish to go continue your education? 

PROBE: Do you wish to enter industry? 

 

18.  Do you feel your peers, family members, industry clients, and/or professors view you as a 

strong engineer? Do they believe you entertain the skills necessary to be a successful engineer? 

 

19.  What advice do you have for incoming seniors about to experience Senior Design? 

 

20.  Do you have any final thoughts, comments, or information you would like to share? 

 

 

 

This concludes the interview. Thank you very much for your time and participation. Again, your 

responses will be maintained as confidential and you will not be individually referenced in any 

publications moving forward. Any questions you have can be directed to Devanshi Shah 

(dshah2017@my.fit.edu) (write email on whiteboard or display on screen).  

 

mailto:dshah2017@my.fit.edu

