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Capturing First-Year Engineering Students’ Interest and Retention via a Formal 

Makerspace Course 

 

Abstract 

This complete research paper explores two different research questions associated with a larger, 

more comprehensive research study ultimately aimed at formal makerspace course 

characterization in conjunction with student interest in engineering and its associated impact on 

engineering retention. More specifically, this paper is predominantly focused on student 

perceptions in personal levels of interest triggered by varying fundamental engineering topics 

and associated activities, in addition to investigating the effectiveness of a formal makerspace 

course in increasing students’ maintained interest in engineering through the promotion of the 

various (triggered) situational interests among first-year engineering students. Situational interest 

refers to environmentally triggered responses, such as focused attention and affective reactions, 

that are predominantly short-term. Maintained interest refers to beliefs related to the enjoyment 

and/or usefulness of engineering that are relatively stable across pedagogical settings, which 

have been shown to be more effective at positively influencing longer-term engineering student 

retention. While makerspaces have excited considerable interest, much of the research on 

makerspace impacts and practices have focused on K-12 and informal educational settings. Little 

is known about how a well-designed makerspace-based engineering course can contribute to 

first-year students’ persistence in engineering.  

 

The platform for this study is an introductory engineering makerspace course at a Southeastern, 

public university. The course’s objective is to facilitate the application and integration of 

fundamental engineering skills. Six course features were identified by course instructors as 

potential pedagogical features that can activate students’ situational interest: technical writing, 

hand tool usage, 3D modelling, 3D printing, circuitry, and programming. Other course-related 

factors were also considered with respect to impact on situational interest, such as, engineering 

design sub-features, personal satisfaction in proficiency, and teamwork. Participants were 314 

first-year, undergraduate students enrolled in the makerspace course during Spring of 

2022. From January 2022 to April 2022, students completed a series of surveys that prompted 

them to reflect on their interest regarding specific course-related experiences and activities. 

Situational interest surveys were administered immediately following the completion of the 

feature modules identified above, whereas the maintained interest survey was administered at the 

end of the course. Surveys regarding other course-related factors were administered throughout 

the semester at appropriate times. Findings suggested that hand tool usage elicited the highest 

situational interest among students, whereas technical writing was the lowest. In this sample, 

maintained interest in engineering did not differ based on student demographic (i.e., age, gender, 

and race). Additionally, situational interest in all feature modules, with the exception of 

programming, significantly and positively explained the variance of students’ maintained interest 

in engineering. The majority of students reported an increase in interest in engineering for all 

course-related factors. Lastly, implications of these findings and limitations of the study are 

discussed. 

 

 

 

 



1. Introduction 

 

1.1 Overview and Scope of the Interest in Engineering Study 

 

Researchers in Engineering Education at J. B. Speed School of Engineering at the University of 

Louisville (UofL) are in the preliminary stages of a multi-year study aimed at exploring the 

effectiveness of a formal, makerspace-based course in increasing engineering retention among 

first-year undergraduate, engineering students. Specifically, the study explores the impact of the 

interest-in-engineering (IIE) construct on engineering student retention by examining how 

students’ experiences in a formal makerspace-based course can influence their interests in course 

features and engineering in general. The aforementioned makerspace course is titled Engineering 

Methods, Tools, and Practice II (ENGR 111) [1-7], and centers around a suite of hands-on, 

active learning-based activities focused on multiple institutionally identified fundamental 

engineering skills. Preliminary results show that ENGR 111 has a positive influence on student 

interest [4]; however, more research is needed to understand the impact and the causal 

mechanisms of this intervention. 
 

The conceptual framework for our multi-year study is shown in Figure 1. While the latter phase 

focuses on the more desirable long-term student retention in the J. B. Speed School of 

Engineering program, the focus of this paper is predominantly on the first research question 

(RQ1A) shown in the project’s first phase focused on interest and first-year retention: What 

features of the makerspace course promote students’ situational interest in engineering? This 

paper also includes some additional discussion related to partial assessment specific to RQ4 

(Figure 1): How does triggered interest stimulated by ENGR 111 contribute to maintained 

interest in engineering? 

  

 

Figure 1. The overall conceptual framework has two phases. The first phase focuses on interest triggered by 

the first-year makerspace course. The second phase focuses on maintained interest further into academic 

career(s). 

 

1.2 Interest in Engineering and Potential Significance in Student Retention 

 

Increasing the quantity of graduating engineers is challenging because factors associated with 



engineering student retention are multifaceted and not thoroughly understood [8-9]. In addition 

to individual aptitude and work ethics, researchers have identified other individual psychological 

constructs that play an influential role in retention rates among engineers [e.g., 10]. One of the 

psychological constructs that have been identified as a key factor in student persistence in 

engineering is motivation. 

  

Researchers have identified several types of motivational factors (e.g., sense of belonging) 

initiated via the expectancy-value theory of motivation [11-13]. In its simplest form, the theory 

postulates that decisions to continue in activities, such as earning an engineering degree, are 

formed by beliefs in competency and value. Competency beliefs are defined as individual 

expectations of success, and encompass one’s belief as to how well one will perform in a given 

activity or task [11]. Competency beliefs are frequently grounded in self-efficacy theory [14], 

which mediates the connection between positive feedback and better academic achievement [15]. 

While competency beliefs focus on a person’s ability to do a task or engage in an activity, value 

beliefs focus on an individual’s desire to engage (or the relevance of engaging) in an activity or 

task. Key retention barriers associated with value beliefs include perceptions of attainment value, 

utility value, and interest value, which is the motivational construct under investigation in this 

study. In the current study, interest refers to “student beliefs related to the enjoyability, 

significance and/or usefulness of engineering”. This definition of interest includes student 

perception(s) related to the level of pleasure experienced in conducting engineering-related tasks 

or activities, and/or the level of pride associated with becoming a professional engineer.  

 

There are several reasons why the authors have chosen the interest motivational factor as the 

focal point of this study. One investigation at UofL identified interest as the primary barrier for J. 

B. Speed School of Engineering students [16]. In that study, it was found that magnitude of 

interest is a critical predictor for J. B. Speed School of Engineering first-year retention. In 

another study conducted with J. B. Speed School of Engineering students [17], first-year 

engineering students were instructed to respond to nine different motivational factors and rank 

the top three they considered when deciding on what career to pursue. The interest factor was 

ranked first by the majority of the students, and was present in the top three for the highest 

percentage of students. Another J. B. Speed School of Engineering study [18], focused 

exclusively on the effects of interest in engineering on first-year retention, found that out of the 

top three factors influencing students’ decisions to study engineering (i.e., interest in 

engineering, job availability, and good pay), interest in engineering was the only construct 

specified as a reason students drop-out of the school of engineering. In addition, first-year J. B. 

Speed School of Engineering students were categorically grouped to inform a 2x2 matrix: first-

year students with below-average versus above-average GPA, and first-year students with low 

versus high (mean-split) engineering interest. For students with above-average GPAs, there was 

a 27% increase in retention for those with high interest (versus low interest), while for students 

with below-average GPAs, there was a 40% increase in retention for students with high interest 

(versus low interest) in engineering. While these studies focused on J. B. Speed School of 

Engineering students, the significance of the interest construct extends to engineering programs 

nationwide [10, 13, 19-24].  

 

Many theorists have historically separated the construct of interest into two separate domains: 

situational interest and maintained interest. Situational interest is specific to an immediate 



response(s) and is triggered directly via an immediate pedagogical feature [25-28]. In contrast, 

maintained interest is sustained and long-term interest within the individual across pedagogical 

settings [29-32], and is consequently a more effective indicator for predicting longer-term 

engineering student retention. We recognize that others use labels such as “individual interest” 

rather than “maintained interest” in reference to the same construct, or “triggered interest” rather 

than “situational interest” to refer to interest immediately generated or triggered by a specific 

experience. For this paper, we will use the terms situational interest for short-term, context-

dependent triggered interest and maintained interest for long-term individual interest (as 

highlighted in Figure 1).  

 

1.3 A Formal Makerspace Course 

 

While makerspaces have excited considerable attention within academia, much of the research 

on makerspace impacts and practices has focused on K-12 and informal education. Makerspaces 

represent ideal sites for active learning pedagogy, and studies have shown that an active learning 

environment produces strong indications of success and increased retention rates in engineering 

[33-35]. However, little is known about how a well-designed, makerspace-based, 

undergraduate engineering course can address barriers to first-year students’ persistence in 

engineering. Institutions that do not have the advantage of makerspace resource(s) could still 

benefit from such studies by an increased understanding of the impact that interest in engineering 

has on student retention.  
 

The makerspace movement provides an excellent opportunity for students to develop their 

interests and identities [36]. Dougherty [37] declares that the term “maker” is universal and 

essential to human identity, “describing each one of us, no matter how we live our lives or what 

our goals might be”. Informal makerspaces offer opportunities for participants to engage in 

engineering practices and knowledge in creative ways [38], and they have been found to be 

widely effective [39]. Not only do makerspaces offer opportunities for young people to engage in 

engineering practices and knowledge in creative ways [38], but makerspaces also offer great 

potential in serving broader goals of education [36, 40-42], such as the critical goal of 

augmenting first-year engineering retention. Some institutions utilize makerspaces as a means to 

offer training and/or teaching new skills and/or knowledge [43]. For quite some time now, many 

colleges have provided makerspace-analogous functionalities, including assembly/testing areas, 

machine shops, Computer Aided Design laboratories, and/or classrooms. What universities often 

lack is the inclusion of all of these elements in one location [44]. For campuses that do 

implement such centralized accommodations, the majority of these makerspaces are utilized 

predominantly for informal settings rather than as a required program course. 

 

However, in contrast to informal makerspaces for the public or K-12 students, little is known 

about formal makerspace experiences for undergraduates. A common reason students pursue 

engineering is because they enjoy the process of creation and the ability to work with their hands 

[45]. A formal makerspace experience would systematically allow all students to engage in those 

activities, with the potential to address motivational barriers in a way that traditional courses and 

labs cannot do, where the emphasis tends to be on GPA. Likewise, makerspaces provide students 

a tangible means of visualizing how problems can be solved in a way they would not see on 

paper, when the critical engineering skill of problem-solving can get lost amid memorization and 

anxiety. While research in college retention has focused on integration into the university, 



research in engineering retention has focused more on integration into the engineering culture 

[14]; thereby making a formal makerspace environment an ideal means of intervention for 

addressing first-year engineering retention barriers. Utilizing a makerspace for housing an 

introductory course in engineering, such as ENGR 111, fosters a formal setting that 

systematically can impact the entire range of engineering students.  

 

Several years ago, J. B. Speed School of Engineering redesigned the school’s existing courses 

focused on introducing first-year students to the profession and fundamentals of engineering [1-

3], resulting in a two-course sequence that all first-year J. B. Speed School of Engineering 

students (approx. 350-450 students per year) are required to take. The first course in this 

sequence, Engineering Methods, Tools, & Practice I (ENGR 110), is a classroom-based course 

and is primarily focused on introduction to, and practice with, fundamental engineering skills. 

The second course, Engineering Methods, Tools, and Practice II (ENGR 111), is taught in a 

15,000 ft2, well-equipped makerspace.  This course is primarily focused on application and 

integration of the fundamental skills, many of which are introduced in ENGR 110, through active 

participation in a structured team around salient engineering challenges. Course instruction, 

activities, and deliverables have been designed to augment student practice of essential 

engineering skills while at the same time scaffolding progression towards a comprehensive 

Cornerstone Project(s) that all students present at the end of the semester. ENGR 111 features a 

high level of faculty interaction with students during class time, with a minimum of five 

personnel (a combination of faculty and teaching assistants) manning six different course 

sections of 60-90 students per section. ENGR 111 exclusively employs various forms of active 

learning, including collaborative, cooperative, problem-based, project-based, and discovery-

based learning [46-54]. The course includes numerous features that have the potential to increase 

student interest in engineering.  

 

1.4 The Current Study  

 

Taken together, we hypothesize that course features studied in J. B. Speed School of 

Engineering’s ENGR 111 (see Table 1) will be positively associated with students’ maintained 

interest in engineering (RQ4), and that some features (and associated instructional methodology) 

may have more impact on engineering interest than others (RQ 1A). Specific course features 

under investigation are specified below in Table 1. 

 

2. Methods 

 

2.1 Participants 

 

The sample included 314 first-year, undergraduate students who were enrolled in the ENGR 111 

course in the Spring of 2022. Participants’ age ranged from 18 to 36 (M = 19.99; SD = 2.46), 

Among the 314 participants, 67 (21.3%) identified as female, 223 (71.0%) male, and 24 (7.6%) 

did not specify. Regarding racial identity, 16 (5.1%) participants identified as Latinx/Hispanic, 

10 (3.2%) Black/African American, 19 (6.1%) Asian, 17 (5.4%) multiracial, 223 (71.0%) white, 

and 29 (9.2%) did not specify. 

 

2.2 Measures 



 

2.2.1 Maintained Interest 

 

The 8-item Individual Interest Scale [55] was adapted in the current study by modifying “math” 

to “engineering”. Sample item include “It is important for me to be a person who reasons as an 

engineer.” Items are measured on a 5-point Likert-type scale ranging from 1 (not true at all) to 5 

(completely true). Mean scores were created for the scale and higher scores indicate greater 

overall interest in engineering. In the current study, Cronbach’s alpha for the scale was 0.91. 

 

2.2.2 Situational Interest 

 

The 12-item Situational Interest Survey [55] is a three-factor scale that assesses an individual’s 

situational interest across various academic settings. The Situational Interest Survey was adapted 

in the current study by using two items from each factor (i.e., triggered, maintained-feeling, and 

maintained-value) to develop a brief six-item scale for each specific course feature being 

assessed. A sample item for the technical writing feature includes “Class work on technical 

writing makes engineering more exciting.” Items are measured on a 5-point Likert-type scale 

ranging from 1 (not true at all) to 5 (completely true). Mean scores were created for each scale 

and higher scores indicate greater situational interest in that specific course feature. In the current 

study, Cronbach’s alpha was 0.86 for technical writing, 0.82 hand tool usage, 0.92 for 3D 

modeling, 0.94 for 3D printing, 0.92 for circuitry, and 0.94 for programming. 

 

To explore course-related features and experiences that extend across the entire course rather 

than being constrained to a relatively short window (week or two) within the course, participants 

also responded at the end of the course to items assessing: (a) engineering design features (i.e., 

open nature, iterative nature, problem-solving nature); (b) personal satisfaction in proficiency 

(for applicable course features technical writing, 3D modeling, circuitry, programming); and (c) 

teamwork. Items for each of these 3 cross-course measures are structured on a 5-point Likert-

type scale ranging from 1 (interest greatly decreased) to 5 (interest greatly increased).  

 

2.3 Procedure 

 

Undergraduate students enrolled in ENGR 111 during the spring semester of 2022 were invited 

to participate in the study at the beginning of the semester. Potential participants who wished to 

participate in the study conveyed their consent by signing and returning the consent form. If 

students chose to not participate in study dissemination inclusion, their data were not included in 

the final dataset for analysis and publishing purposes. At times throughout the semester (January 

2022 to April 2022) immediately after students concluded practice and/or activities related to a 

specific course feature, they completed a short feature-specific survey aligned with that feature 

as discussed in the previous subsection (2.2.2). Surveys were electronically administered via 

online course modules. More specifically, in an attempt to alleviate potential student survey 

fatigue and to capture specific situational interest in a given feature, these short surveys (6 items) 

about each course feature were administered immediately after practice and engagement in that 

task. For those course experiences that spanned the entire course, surveys pertaining to those 

features were administered closer to the end of the course. The survey concerning maintained 

interest was administered upon completion of the course. 



 

Table 1 provides further detail for each course feature under investigation, and when (situational 

interest) survey(s) for respective features were administered. Specific survey items related to 

maintained interest and situational interest (for course features shown in Table 1) are shown in 

Appendices A and B, respectively. Although introduction and practice in Engineering Design 

(ED) commenced relatively earlier in the semester, related situational interest surveys in ED 

subfactors were not administered until immediately after the final iteration for the final course 

design challenge was due (several weeks later closer to the end of the semester); in order to 

procure student perceptions upon experience engaging in each of the ED subfactors (specified in 

Table 3) while practicing the ED process during the aforementioned timeframe. Surveys related 

to personal satisfaction (Table 4) were also administered late in the semester, allotting maximum 

time for students to develop proficiency before providing related feedback. Finally, the same 

situational interest survey pertaining to teamwork was administered twice during the semester. 

This is because the ENGR 111 course was designed in a scaffolded manner with respect to 

teamwork dynamics; that is, effective teamwork dynamics become more critical with progression 

through the semester. Accordingly, and thusly providing a more nuanced assessment of the 

potential impact of teamwork on interest in engineering, the first survey related to teamwork was 

presented during the early course stages while the second was given during the latter stages. 

 

  



 
Table 1. Details on respective course features for which situational interest surveys were 

administered, including the semester week when surveys were taken in addition to respective 

course survey item reference locations. 

Course Feature Survey Week  Survey Items 

Technical Writing 1 

See Appendix B 

Hand Tool Usage 3 

Circuitry 6 

3D Modeling 7 

Circuitry 6 

3D Printing 8 

Programming 10 

Teamwork #1 7 
See Table 5 

Teamwork #2 12 

Engineering Design: 

Open-Ended Nature 

11 See Table 3 
Engineering Design: 

Iterative Nature 

Engineering Design: 

Problem Solving Nature 

Personal Satisfaction: 

Technical Writing 

14 See Table 4 

Personal Satisfaction:   

3D Modeling 

Personal Satisfaction: 

Circuitry 

Personal Satisfaction: 

Programming 

 

 

3. Results 

 

3.1 Data Management 

 

A total of 366 students completed the surveys. After removing cases for non-consent (N = 12; 

3.28%), low response rate1 (N = 39; 10.66%), and inconsistent responding2 (N = 1; 0.27%), the 

final dataset consisted of 314 cases. Due to a significant number of participants not responding to 

the situational interest 3D printing survey items (N = 87; 27.8%), the 3D printing variable was 

removed from analyses. A Little’s MCAR test was conducted on the final dataset to test for the 

randomness of missing data. Results suggest that missing data were missing at random; χ2 (4449) 

= 4386.39, p = .745. Thus, imputation was not necessary.  

 

 

 

 
1 A 75% benchmark was used to determine low response rate. Only cases with 47 or more completed items (out of a 

total of 63 items) were retained in the final dataset. 
2 e.g. All survey items were rated 5. 



3.2 Descriptive Statistics  
 
The means, standard deviations, intercorrelations, and reliability coefficients for maintained 

interest and situational interest features are shown in Table 2. A visual check of histograms 

showed that all maintained interest and situational interest features appear normally distributed 

with no significant outliers present. The mean score for hand tool usage was the highest (M = 

4.44, SD = 0.56), whereas technical writing was the lowest (M = 3.40, SD = 0.77). All situational 

interest features are shown to be significantly correlated to maintained interest in engineering. 

3D modelling was most strongly and positively correlated with maintained interest in 

engineering (r = .41, p <.05). Cronbach’s alpha of all continuous variables ranged between .82 

and .94, which suggests an acceptable level of reliability for the purpose of our exploratory 

study. 

 
Table 2. Descriptive Statistics and Intercorrelations for Maintained Interest and Situational 

Interest Variables. 

Features N M  SD  1  2  3 4  5  6 

1. MI – Engineering  312 4.09  0.67 (.91)          

2. SI – Technical Writing 297 3.40   0.77 .29* (.86)        

3. SI – Hand Tool Usage 302 4.44  0.56 .35*  .28*  (.82)      

4. SI – 3D Modeling 283 4.17  0.80 .41*  .33*  .43* (.92)    

5. SI – Circuitry  305 4.05 0.82 .37* .20* .34* .35* (.92)  

6. SI – Programming 284 3.77  1.01  .23* .15* .10 .23* .39* (.94) 

Note. Reliability coefficients are represented in the diagonals in parentheses. MI = Maintained Interest; SI 

= Situational Interest. 

*p < .05. 

 

3.3 Effects of Gender, Race, and Age on Maintained Interest in Engineering 
 

Prior to running the analysis, gender was recoded into female = 1 and male = 2 and race was 

recoded into racially marginalized identity (i.e., Asian, Black/African American, Latinx, 

multiracial) = 1 and white = 2. One-way analysis of variance was conducted to check for 

potential differences in maintained interest based on gender and race. Using Levene’s Test, the 

assumption of homogeneity of variances was met for both gender (F (1, 284) = 2.61, p = 0.107) 

and race (F (1, 283) = 0.10, p = 0.755). Results showed that the effect of gender (F(1, 284) = 

0.57, p = 0.451) and race (F(1, 283) = 0.885, p = 0.348) were not statistically significant for 

maintained interest in engineering. Next, a bivariate correlation was conducted to test the relation 

between age and maintained interest. Results demonstrated that there is no statistical significance 

between age and maintained interest; r = 0.08, p = 0.185.  

 

3.4 Effects of Situational Interest on Maintained Interest in Engineering 

 

Multiple linear regression was conducted to examine the effects of situational interest of 

makerspace features on maintained interest in engineering. Prior to running the analysis, all 



variables were converted from raw scores into z-scores (standardized). In this regression, 

maintained interest in engineering was assigned as the dependent variable, and situational 

interest variables (i.e., technical writing, hand tool usage, 3D modelling, circuitry, programming) 

as predictor variables. 

 

A visual inspection of the histograms showed a relatively normal distribution of data for all 

predictor variables, indicating that the assumption of normality was met. Next, a visual 

inspection of the histogram of residuals and P-P plot showed that the residuals were normally 

distributed, and the observed values hover close to the regression line (between +/-3) 

respectively, indicating that the assumption of normality of residuals was met. The scatterplot of 

standardized predicted values showed random variation, with no indication of highly influential 

cases or observations that are not well accounted for in this particular regression model, 

indicating that the assumption of homoscedasticity and linearity were met. The Durbin-Watson 

value of 1.97 fell between Field’s [56] recommended range of 1.5 and 2.5, which indicates that 

the assumption of autocollinearity was met. The VIF of all predictor variables fell below 

Johnston and colleagues [57] recommended value of 2.5, which indicates that the assumption of 

multicollinearity was met. Lastly, two cases were identified as outliers and removed from the 

regression analysis due to standard residuals falling outside 3 standard deviations [58]. 

 

The overall regression model was statistically significant, F (5, 223) = 20.87,  p = <0.001, and 

accounted for 32% of the variation in maintained interest. The results showed that technical 

writing (β = 0.15, p = 0.013), hand tool usage (β = 0.15, p = 0.012), 3D modeling (β = 0.23, p = 

<0.001), and circuitry (β = 0.21, p = 0.002) significantly explained the variance in engineering 

maintained interest, with 3D modeling having the strongest effect on maintained interest. 

Programming, however, did not significantly predict maintained interest in engineering (β = 

0.10, p = 0.097).  

 

3.5 Effects of Course-Related Factors on Interest in Engineering 

 

Tables 3 to 5 show the number of participants who endorsed negative, positive, or no changes in 

engineering interest for the following course-related factors: engineering design features, 

personal satisfaction in proficiency, and teamwork. Negative change consisted of response 

ratings 1 (interest greatly decreased) and 2 (interest somewhat decreased); no change consisted 

of response rating 3 (no change in interest); and positive change consisted of response ratings 4 

(interest somewhat increased) and 5 (interest greatly increased). 

Taken together, the majority of participants reported an increase in their engineering interest for 

all course-related factors. The problem-solving nature of engineering design (Table 3) and 

personal satisfaction in 3D modeling proficiency (Table 4), received the highest report of 

positive change in engineering interest in their respective factor. Trends related to endorsement 

of negative, positive, or no changes in interest due to teamwork were analogous despite these 

respective surveys being conducted at times during the semester when variance in teamwork 

dependence were significant. 

 



Table 3. My interest in the engineering profession was strengthened by my ENGR 111 

experience in engineering design because of the following related features (N = 294). 

 Negative Change No Change Positive Change 

Open-ended nature 8  42 244 

Iterative nature 9 62 222 

Problem-solving nature 4 34 256 

 

Table 4. My interest in the engineering profession was strengthened in ENGR 111 because 

of personal satisfaction in becoming more proficient in (N = 298). 

 Negative Change No Change Positive Change 

Technical Writing 36 110 152 

3D Modelling 14 39 245 

Circuitry 22 53 223 

Programming 48 80 170 

 

Table 5. My interest in the engineering profession is being strengthened in ENGR 111 

because of personal satisfaction in working with my team (teamwork).  

 N Negative Change No Change Positive Change 

Time 1 303 10 43 250 

Time 2 307 8 53 243 

 

4. Further Discussion & Concluding Thoughts 

 

The current study explores the extent to which situational interest, elicited by certain pedagogical 

features and other course-related factors in a formal makerspace course, contributed to individual 

interest in engineering. We focused on an introductory engineering course at the J. B. Speed 

School of Engineering at the University Louisville, titled Engineering Methods, Tools, and 

Practice II (ENGR 111). ENGR111’s course objective is to facilitate the application and 

integration of fundamental engineering skills. Six feature modules were identified by the course 

instructors as potential pedagogical features that can activate students’ situational interest: 

technical writing, hand tool usage, 3D modelling, 3D printing, circuitry, and programming. Other 

course-related factors were also considered, such as, engineering design features, personal 

satisfaction in proficiency, and teamwork. 

 

The conjecture that situational interest related to course features studied would be positively 

associated with students’ maintained interest in engineering (RQ4) was relatively supported. 

Most of the course features were statistically significantly associated with maintained interest in 

engineering, and these results suggest interest triggered by certain course features play a 

significant role in promoting engineering interest among first-year engineering students. 

 

Course administrators predicted that the technical writing feature would have the lowest mean in 

interest, which is supported by the current study’s results, but not due to confusion and/or 

frustration resulting from practice in the feature as some may expect. Instead, numerous years of 



collective experience observing first-year engineering students at J. B. Speed School of 

Engineering has shown that the technical writing feature is one that the highest percentage of 

incoming students have had the most prior experience in. Consequently and potentially resulting 

in scenarios where there is little potential for triggering interest in a feature that one is already 

quite comfortable and familiar with. Generally, course administrators have observed that 

incoming students broadly fall into two different categories with respect to potential interest in a 

respective feature: 1) those that have prior experience/proficiency in a given feature that may 

find ENGR 111 pedagogy too elementary, and 2) those intimidated by the prospect of tackling a 

new feature that they personally feel they can never become proficient in, and frustration in 

practice can further exacerbate the intimidation.  

 

The highest correlation coefficients shown in Table 2 (3D Modeling in conjunction with Hand 

Tool Usage at 0.43, and Programming in conjunction with Circuitry at 0.39) can also be 

explained by the interrelated nature of these paired features. Tasks involving 3D modeling, such 

as dimensioning, are dependent on various tool usage, such as dial calipers. Similarly, the more 

challenging tasks related to programming in the course could not be executed without effectively 

integrated circuitry. 

 

The higher mean in interest for 3D Modeling (4.17) versus Programming (3.77) was collectively 

surprising for the authors, as equivalent levels of struggles, frustrations, or the like with these 

skills have been historically observed (thus expectation was that these means would be closer in 

value). Table 4 further reinforces the difference in interest for these two features (3D Modeling 

had the highest reported positive change in interest, while Programming had the highest negative 

change in interest). Several related postulates have been presented in response to these results. 

One possibility involves the timing of when respective situational interest surveys are 

administered. There is considerably more practice in 3D modeling prior to survey conduction 

versus programming, and it is possible this results, as mentioned above, in a higher level of 

comfort in turn a higher level of interest. Alternately, in consideration of potential 

confidence/frustration in proficiency, challenges associated with 3D modeling can be more 

tangibly realized – that is, there is an associated visual element that augments error identification. 

Errors in programming algorithms, on the other hand, are more often much more difficult to 

troubleshoot and/or resolve. Yet a standard deviation in the Programming interest mean of 1.01 

suggests polarized levels of interest, and the authors are hopeful that qualitative responses 

(discussed below) to these surveys will shed light on potential future pedagogical strategies that 

can be employed to further enhance collective interest in programming. 

The results shown in Table 3 related to the subfactors of engineering design and their associated 

situational interest for students are encouraging in that a high level of positive change in interest 

was attributed to each. This provides further confirmation that inclusion of open-ended, iterative, 

and problem-solving components in engineering design challenges has value in further 

enhancing student interest in this particular feature. Course administrators are also pleased that 

the implementation of more challenging team dynamics in conjunction with semester 

progression appears to have no deleterious impact on student situational interest in teamwork 

itself (Table 5). 

 

It is pertinent to mention that a second year (Spring 2023 ENGR 111 cohort) of data collection 

identical to the methods laid out in this paper is currently ongoing. Upon completion of 



associated data collection, related analysis will be similarly and separately assessed and 

compared to the initial results shared in this paper; followed by a combination of all data from 

both years and reassessment. Qualitative queries were also included amongst respective 

quantitative for all situational interest surveys discussed above. Associated qualitative response 

analysis is still ongoing and thus did not fall within the scope of the study results reported in this 

paper, yet it is certainly expected that completion of this analysis will further highlight and/or 

confirm conclusions related to the quantitative results shown in this paper. One final note is that 

the methods and results shown related to RQ4 are only partially representative of the full 

research design developed for this question. Specifically, the maintained interest survey 

discussed above and administered at the end of the ENGR 111 experience is also taken by 

students at the end of the previous semester, effectively providing pre- and post-measures in 

maintained interest (with respect to ENGR 111). This will allow creation of a new variable that 

will account for any student-level change relative to the growth proportional available from the 

starting “pre” level (proportional increase will be the dependent variable), and is expected to 

provide an even more nuanced assessment of this research question. 

 

  



Appendix A 

 

Scale: Individual Interest Scale [55] 

Response Rating: 5-point Likert Scale (5 = Completely True, 4 = Very True, 3 = Somewhat 

True, 2 = Slightly True, 1 = Not True at All) 

 

1. Engineering is practical for me to know. 

2. Engineering helps me in my daily life outside of school. 

3. It is important for me to be a person who reasons as an engineer. 

4. Thinking as an engineer is an important part of who I am. 

5. I enjoy the subject of engineering. 

6. I like engineering. 

7. I enjoy doing engineering. 

8. Engineering is exciting to me. 

 

  



Appendix B 

 

Scale: Situational Interest Scale [55] 

Response Rating: 5-point Likert Scale (5 = Completely True, 4 = Very True, 3 = Somewhat 

True, 2 = Slightly True, 1 = Not True at All) 

 

TI1. When we learn about ____  in ENGR 111, related instruction and activities grabbed my 

attention. 

TI2. Class work on ____  makes engineering more exciting. 

MF1. I look forward to continuing practice with ____ because I find it engaging. 

MF2. I found the tasks I did in ENGR 111 related to ____  to be interesting. 

MV3. ____ is a worthwhile topic to me because it is useful for the engineering profession. 

MV4. ENGR 111 was effective in conveying the value of ____ skills in engineering. 
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