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Impact of mentor-mentee fit in preparing undergraduate STEM students to teach 

engineering technology for elementary students 

Abstract 

 Mentoring is being prevalently used in higher education. Traditionally, these programs 

are unidirectional that includes forward knowledge transfer. The internal mechanism of how  

to form an effective mentoring relationship between mentors and mentees is unclear. This pilot 

study focused on Person-Environment (P-E) fit perspective and zeroed in on how the mentor-

mentee relationship affect mentees’ self-efficacy. We conducted semi-structured interviews with 

three mentees to explore how P-E fit affected their self-efficacy. This qualitative study is a pilot 

study, future data collection and analysis will continue.    

Introduction 

Research has found that higher quality mentor-mentee relationships produce better outcomes [1]. 

Ergo, recent studies focus on discerning factors that produce higher quality mentoring 

relationships. In higher education, numerous scholars have focused on mentor-mentee 

relationship regarding the population of college engineering students. But the impact of the 

mentor-mentee relationship on students’ self-efficacy in STEM teaching remained scarce. First 

of all, the interactions between STEM students and their mentors are infrequently enough, 

particularly the ones between racial/ethnic minorities students and their mentors [2]. Second, the 

culprit may be the lack of structure of how to assign different mentors to students or concreate 

findings of what exactly mentors do for their students can increase students’ self-efficacy in 

teaching STEM [3].  

Overall, the literature supports mentor’s positive contribution to students’ development. 

At the college level, students having a mentor is essential to their success at the college level. 

Mentoring is found contributive to, at least in part, leadership development, first-year college 



  

students’ transition into a new environment, student retention and their college attitudes, 

and learning effectiveness in general [4, 5]. Beyond the educational purposes, having a 

mentor is critical for students’ personal and professional growth [6].  

Traditionally, mentor-mentee relationship is unidirectional and it emphasizes on 

one to one skill building through active listening, positive and support interpersonal 

communication for both the mentor and mentee [7]. The relationship between mentor and 

mentee is typically hierarchical, suggesting a knowledge transfer from an experienced 

individual to a less experienced one. However, from the Person-Environment (P-E) fit 

perspective, few have recognized that the fitness between mentor and mentee at the 

beginning may affect mentee’s self-efficacy. That is to say, the match between the 

mentor and mentee may be integral to the effectiveness of the mentoring program. For 

example, if a mentee is looking for assistance on how to communicate with other 

professors, a technical guru might not be the best mentor for the mentee.  

We argue that in the mentor-mentee relationship, mentees are more likely to equip higher 

sense of self-efficacy when they have leeway to choose their mentors. P-E fit is a continuous 

process that both parties (i.e., mentors and mentees) compare their personalities and experiences 

[8]. In mentoring, for example, mentees who are specialists in computer programming but 

struggling with class management may find an experienced mentor, who is excellent at teaching 

more beneficial. However, if the reciprocal and ongoing P-E fit process in the intimate mentor-

mentee relationship is misaligned, the mentorship outcome is most likely to be dreadful [8].  

In this pilot qualitative case study, we have investigated the interactions among the 

mentors and the mentees who have been collaboratively working to provide in-class and on-time 

support to the elementary level teachers as they deliver technology infused and engineering 



  

based maker activities appropriate for the elementary student’s levels. The mentees, who are the 

recruited undergraduate students at a Research I Institution at Southwest US, meet with three 

main mentors weekly over the semester to receive training on how to teach engineering to the 

elementary school students. The case under investigation is the weekly training sessions and their 

impact on mentees’ approaches to and their self-efficacy in teaching. In this paper we posed one 

main research question:  

• What was the impact of the person-environment (P-E) fit between mentor and mentee on 

mentee’s self-efficacy in teaching engineering content to the elementary students?” 

The male mentors are one graduate student (doctorate level) and two faculty members 

(one in STEM, and one in Education) at the university. Their mentoring foci have diverged as 

some focused on teaching the technical knowledge and some have focused on teaching the 

pedagogical knowledge. The mentees’ educational background, majors at the university, and 

previous teaching/tutoring experiences and interactions with elementary students also differ. It is 

likely that the mentees will response differently to the varying types of mentors because of their 

varied interests and expertise and thus their self-efficacy in teaching will also be affected by the 

interactions with their mentors [9, 10].   

Significance 

The main contribution of this study lies in examining the mentoring relationship 

from a P-E fit perspective in the context of teaching elementary students engineering 

technology content. We zero in on the mentor-mentee relationship from a P-E fit 

perspective, exploring the predictors of a successful mentoring program that increases 

mentees’ self-efficacy in teaching.  

Literature review 



  

While the extant literature has addressed the significant outcome of mentees’ self-

efficacy in teaching [11-13], how the relationship between mentees and their mentors 

influence their self-efficacy is less researched, especially from the P-E fit perspective.  

P-E fit Theory emphasizes the dyadic relationships between individuals and the 

environment [14]. P-E fit refers to “the compatibility between an individual and a work 

environment that occurs when their characteristics are well matched” [15]. In our case, 

the area of expertise that mentors offer constitutes part of mentees’ external environment. 

According to the P-E fit theory, if mentees feel their needs match those that their mentors 

offer, they are likely to foster commitment to the content that the mentor delivers leading 

to better learning performance. Meta-analytic evidence from the industry demonstrated 

employees who perceive higher-levels of P-E fit tend to have more confidence in performing 

than those who feel lower-level fit [15].  

Methodology 

To answer our research question, in this pilot study, we interviewed 3 mentees using a 

semi-structured interview protocol as they had engaged in mentoring activities with all three 

different mentors. We used a Sony digital audio recorder to record the interview conversations 

and then transcribed them after gained the interviewees’ permissions. The raw data was 

encrypted and is kept on a computer with passwords protection. 

We used thematic narrative analysis to examine the personal experiences shared by each 

participant about their mentoring relationships and how this mentor-mentee relationship affects 

their self-efficacy in teaching [16]. We reviewed the transcripts line-by-line and generated three 

key themes from the transcripts. 

The authors’ philosophical position, constructivism, is in line with qualitative 



  

methodology [17]. We focus on the interactive mentoring relationship is built between mentees 

and mentors. Epistemologically, our knowledge of mentees self-efficacy should be gained from 

the life experience from the social context that the mentees reside in and the interactions with 

their mentors. Methodologically, we used semi-structured interviews as the main tools to collect 

participants’ teaching experience regarding their interactions with elementary students about 

engineering technology related knowledge. Thus, this qualitative study approach and data 

collection methods were deemed appropriate. We took an inductive approach to formulate the 

themes [18], which entailed reading raw data including interview transcripts. 

 

Participants  

Table 1 lists the interviewees’ demographic information. For confidentiality, we used 

pseudo names to protect individual participants’ identities [17].  

Table 1. Participants demographics 

Name Gender Major 

Angela Female Visualization 

John Male Chemical engineering 

Sabrina Female Physics 

Data collection  

All interviews were digitally recorded on a Sony digital audio recorder with the consent 

of the interviewees. All interviews were conducted in a 30-day period in the winter of 2019. The 

data were collected using semi-structured interviews lasting an average of 41 minutes (ranging 

from 30 to 57 minutes). Since this is a polit study, we plan to continue collecting data from other 

mentees in the program.  



  

Interview questions 

The interview protocol included 15 open-ended questions that the authors developed to 

capture how P-E fit affects mentees’ self-efficacy in teaching STEM in elementary schools. 

Probing questions were also asked. The interviews began with questions pertaining to general 

mentoring experiences. For example, “What have you improved the most since the beginning of 

the mentoring program?” Questions continued by asking about the interviewee’s experiences of 

how often they interact with their mentors. Follow-up questions were asked as probes to further 

explore issues mentioned by the interviewee. For the question about from which they had learned 

the most, the interviewer asked, “Please describe the first few weeks of the program when you 

were with your mentor/s.” A sample follow-up question would be related to knowledge 

management systems such as, “What goals did you have for your mentor?” 

Findings 

 Based on the interview transcripts we came up with five main themes regarding how the 

relationship between mentors and mentees affect mentees’ self-confidence in teaching 

elementary students about engineering technology.  

Identifying areas for improvement 

 The program is designed to have mentees worked in pairs and taught engineering 

technology courses to third and fourth graders. However, most of them had not been formally 

trained to teach elementary students. At the beginning of the program the mentees felt 

overwhelmed. Mentees discovered their area for improvement in their first week of week. 

Angela shared that “it felt very overwhelming in the beginning just because we were still getting 

acquainted to the program.” John also commented on his struggle at the beginning of the 

program. He said, “it was more uncomfortable interacting with them at the beginning and as time 



  

went on, we get to see each other more and they’re just happy to see us coming all the time and 

they’re ready to work.” Sabrina was a more experienced teacher. She had had experience in 

teaching, but she lacked the knowledge of the course schedule in the beginning. She had several 

meetings with one of her mentors that helped her clarified many confusions. She said, “he is 

more managerial and he knows what’s going on and he wants to improve the program.”  

Impacted by certain mentors    

 Being exposed to multiple mentors in the programs had rendered mentees opportunities 

to learn from the mentors they felt they could learn the most from. Sabrina was a confident 

experienced mentee who had experiences in teaching. She expressed that she had learned the 

most from one specific mentor as she told us that “He’s taught me to always be looking into 

things that you’re doing in more depth than what you think you should.” On the other hand, 

because John was not an experienced teacher, he had improved the most on teaching STEM 

related content to children. John shared with the interviewer that “he’s always calling us on every 

little detail about what happened, which is good. I like talking about it. So, in a one on one 

situation we are in a group situation and he was just targeted at you one on one.”   

Teaching with a focus 

 Andrea mentioned the importance of having an ultimate mission when she taught 

elementary students. She said the purpose of teaching them STEM related courses was not just to 

impart the knowledge but to be a role model and set examples for those elementary students. In 

her case, she had aligned her teaching style with one of the mentors. That mentor had 

emphasized the importance to be a good role model for the students at day one, even Andrea 

learned how to be a good instructor by having weekly discussions with peers and learning class 

schedules from other mentors, she shared that it was when she genuinely concerned the growth 



  

of students, she felt more confident to talk with students. She said, “it is all about encouraging 

these kids trying. To be a role model that maybe they haven’t had.” Andrea mentioned how that 

mentor shared to every mentee at the beginning of the mentoring program, “[you are encouraged 

to tell students that] you are just a 10-year older version of the elementary kids.”   

 Other mentees mentioned their skills in communication has been improved the most. 

Sabrina commented on her relationship progression with the elementary students: “I notice who 

are quiet, and draw them out and let them speak because the bottom line is to let them learn. If 

they don’t participate, they won’t learn. So, I need to be confident and have the power to control 

this class.” She had learned the most from another mentor. She said, “I get talked over in the 

meetings but he’s really good at managing the conversations, and then I can share my questions 

from my teaching, and he always answered them patiently.”  

Discussion 

 The benefits of mentoring programs have been well documented in an academic setting, 

particularly for students pursuing undergraduate STEM degrees [19]. We evaluated the mentor-mentee 

relationship by exploring one important outcome of mentees in terms of their self-efficacy in teaching 

STEM to elementary students. From our preliminary data analysis, higher P-E fit produced self-efficacy 

in teaching elementary students.   

The findings shed light on the importance of early needs diagnosis the areas mentees to be 

improved on. With identified areas for improvement in mind helped mentees find targeted mentors. Thus, 

gradually, the mentees trust more the mentors they had learned the most from. Our findings corroborated 

the previous findings in STEM education mentoring. To build an effective mentoring relationship trust is 

key. This trust is formed by mentees put faith in their mentor who may fit their best interests and they 

have confidence to communicate with. The more they can relate to the mentor, the better mentoring 

experience may be generated [20].  



  

How to mentor STEM graduates to teach k-12 children and most importantly to raise elementary 

students’ interests in STEM is critical. We found that in the mentoring program, mentors used a wide 

array of interactive support strategies, such as peer support program, group dialogue, and inquiry and 

feedback, that diagnose mentees’ teaching and keep reminding the primary objective of the program—

setting examples for elementary students for the future. Undergraduate mentees learned teaching 

techniques through intentionally designed with experiential learning and created a support cohort to 

debrief about the progress weekly. The traditional faculty mentoring is predominantly in the style of 

students meeting with the designated faculty mentor and one on one unidirectional forward knowledge 

transfer [21].  

Following the Kaul et al.’s [20] research suggestion, our findings support the possibility of their 

mentoring model—a combination of peer-coaching, faculty mentor, and vertical integration mentor 

group. We extended the model by adding that what the internal mechanism from the P-E fit perspective. 

Student mentees may increase their self-efficacy based on the match between them and their mentors. 

Future studies should consider using quantitative methods to explore the effectiveness from the P-E fit 

perspective. A larger sample size is needed for future studies in order to increase the generalizability of 

the research results. From a design perspective, control group should be conducted in the future as see the 

effectiveness of P-E fit both qualitatively and quantitatively.     

Conclusion 

 A better fit of mentors and mentees improve the relationship in mentoring. Mentees build a 

stronger bond with the mentors that help them the most. Future studies should consider attempting 

quantitatively measures on the strength between the mentor-mentee P-E fit and mentees’ self-efficacy 

with a larger sample.  
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