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Finding Connections between STEM Graduate Students’ Teaching and Research 
Identities and Skill Sets 

 
This paper synthesizes findings from the four previous papers to examine the 

nature and extent of connections across graduate students‘ emergent identities as 

teachers and as researchers, and between their developing teaching and research 

skill sets.  The paper first provides a contextual perspective of the development of 

graduate student researcher and teacher skills and identities, and then focuses 

broadly on the design and analyses used across the four papers and common 

emergent findings, concluding with a discussion of ―next steps‖ in this line of 

inquiry.  
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Introduction 
 

Graduate science, technology, engineering, and math (STEM) programs, particularly doctoral 

programs, are typically geared toward producing professionals proficient in conceptualizing the 

complexities of their discipline and capable of advancing knowledge within tightly defined topic 

areas. As such, most programs place a heavy premium on research preparation at the expense of 

teaching preparation (Davis & Fiske, 2001).  This stance echoes STEM faculty perspectives that 

view teaching and research as competing priorities, of which teaching is seen as less valuable 

(Bianchini, Whitney, Breton, & Hilton-Brown, 2001).  Consequently, it is unsurprising that 

recent investigations into the scope and outcomes of graduate education have concluded that 

graduate education poorly prepares students to assume the dual roles of teacher and researcher 

common to most professorial positions (Golde & Dore, 2001; Henkel, 2000).  In response, 

national initiatives such as Preparing Future Faculty (Pruitt-Logan, 2004) have attempted to 

assist graduate students in becoming what Austin, Connolly, and Colbeck (2008) call 

―‗integrated professionals‘ – individuals who understand, value, and incorporate into their work a 

range of commitments and activities‖ (p. 70).  

 

Unfortunately, despite a deepening understanding that STEM graduate students (i.e., future 

faculty) need better guidance to balance—and perhaps integrate—their research and teaching 

roles, a contentious debate continues over the extent to which these two roles, inclusive of 

professional identities and specific skill sets overlap (Becker & Kennedy, 2006; Brew, 2003; 

Griffiths, 2004; Hattie & Marsh, 1996; Robertson & Bond, 2001; Sears & Wood, 2005; 

Seymour, 2001). This current state provides poor guidance to STEM faculty advisors and 

mentors who genuinely strive to better prepare their graduate students as teachers and 

researchers.  Our combined efforts in this paper set, therefore, set out to explore connections 

between graduate student identities and defining skills set. 

 

Broad Perspective of Instruments, Designs, and Analyses  
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Each of the four empirical papers in this related set used use a common participant sample of 

graduate students enrolled in either Masters or Doctoral programs in the STEM and science 

education fields at a single large research university in the southeastern United States.  The 

number of participants included in each study varied depending on specific research questions 

asked, as several types of teaching and research experiences were represented and not all data 

was available for all participants.  Participants included graduate students involved in university-

level research assistantships with no teaching involvement, those involved in university-level 

teaching assistantships with little or no research involvement, those who taught as fulltime K-12 

teachers while enrolled as graduate students in education with no research participation, those 

involved in research activities who also co-taught in a K-12 classroom as part of an NSF GK-

12/Partners in Inquiry (Pi) program, and those involved in research activities who also served as 

teaching assistants for university-level classes.  

 

Instruments to measure emerging teacher and researcher identities included in-depth semi-

structured interviews administered at the beginning and end of the 2007-2008 academic year.  

Research skills were measured via a validated research proposal rubric.  Teaching skills and 

perceptions were measured via surveys and videotaped observations of graduate students as they 

taught.  Resulting data were analyzed following appropriate qualitative or quantitative methods, 

each fully described in the respective papers. These data together offered a rich portrait of 

research and teaching identities and skills of approximately 20 graduate students, most of whom 

intend to pursue a faculty career.   

 
Common Emergent Findings 

 

We present our findings as they highlight commonalities among three student profiles mirroring 

our three study conditions: The profile of the graduate student who only engages in research 

activities, the profile of the graduate student who only engages in teaching activities, and the 

profile of the student who simultaneously engages in teaching and research activities.  

 

The Graduate Student as Researcher Only  
 

A small handful of our STEM graduate student participants, early in their graduate programs, 

received full support from coveted research assistantships.  Thus, the emergent profile of the 

―research only student,‖ is somewhat speculative.  Additionally, two of our four students in this 

condition did not speak English as their native language, adding further complexity to this 

profile.  However, in the ―real world‖ of graduate students, research assistantships/fellowships 

are competitive and more difficult to secure than other types of financial aid, so they may 

support fewer graduate students overall (Rapoport, 1998) and many students who are non-native 

English speakers secure this type of support.  Therefore, while the sample upon which this 

profile is based may be small, in some ways it may also be typical of the larger population. 

 

While longitudinal changes in these students‘ teaching skills were not observed, because they did 

not engage in teaching, longitudinal changes in teaching identity were measured through 

interview questions such as, ―How would you describe yourself as a teacher?‖  Unsurprisingly, 

baseline interviews revealed teacher identities of novices who ―could improve‖ and ―try to do 
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better,‖ but final interviews responses revealed emerging teacher identities built from 

interactional experiences with both undergraduate students and graduate student peers 

exclusively in the context of the laboratory.  Undergraduate students needed ―to be taught‖ how 

to handle equipment, ideas needed to be communicated to peers, and the lab became an informal 

teaching and learning environment.  However, teaching identities, through existent for some 

students, were undernourished compared to teaching identities of students in other conditions.    

 

In contrast, these students saw notable growth in both research skills and identity during the 

academic year.  Research skills, as measured by research proposal changes described by 

Strickland et al. (2009) in this paper set, markedly improved across key criteria.  In comparison 

to students from in teaching-only and research-and-teaching conditions, research-only students 

were obvious pacesetters in this area.  As described in the Hurst et al. (2009) study, these 

doctoral students‘ identities as researchers grew through trial and error in the lab and advisor 

supervision. Therefore, it is not surprising that the profile of the ―research only‖ student that 

emerges is one of a well-fed researcher and undernourished teacher.  

 

The Graduate Student as Teacher Only  
 

An equally small number of our students were classified as engaging only in teaching.  Gilmore 

et al. (2009) noted that these students held autonomous teaching positions which included 

working as a K-12 public school teacher, teaching introductory science courses at a local 

teaching college, and teaching undergraduate courses, as well as working as a liaison for a 

professional development school.  All students in this condition had many years of experience as 

teachers.  Thus, it is not surprising that Stiegelmeyer and Feldon (2009) found that these 

participants saw no statistically significant gains in their teaching skills as measured by scores 

earned on videotape ratings or LEI scores.  Their teaching skills were consistent at the start of the 

academic year, and underwent no noticeable changes in either direction at the academic year‘s 

end.  As Gilmore et al. (2009) reported, these students‘ teaching identities were also strong and 

solidified, and underwent no noticeable changes.  However, it is interesting to note that the 

teaching scores of this group did not differ significantly from those of the Teaching and Research 

group in the Fall semester.  

 

Teaching Only students‘ research skills and identity were likewise stable.  Strickland et al. 

(2009) found that while there was some limited improvement noted in these students‘ research 

proposals in terms of better understanding and better articulation of their study‘s context, 

hypotheses, and range of primary literature over the course of the academic years, the lack of real 

research engagement during this year appeared to atrophy skills in key research areas such as 

articulating the appropriate experimental design, displaying data in relevant ways, and drawing 

meaningful inferences from data.  These results might be explained under the simple maxim, 

―Use it or lose it.‖ As in any skill set, declines will occur through low or no application.  

Development in researcher identity fared no better, as students in this condition appeared to 

regress in their estimation of themselves as researchers, almost to the point of showing 

embarrassment in discussing their identity as researchers.  
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The Graduate Student and Teacher and Researcher  
  

The true test of our larger research purpose, the exploration of the nature and extent of 

connections between STEMED graduate students‘ emerging identities as teachers and as 

researchers and their emerging skill set as teachers and as researchers, can only be addressed 

through the examination of the third student profile—the student who is engaged in both 

teaching and research experiences. Insight from the Hurst et al. (2009) paper on research identity 

development and from the Gilmore et al. (2009) paper on teacher identity development indicate 

that regardless of assigned condition, students with less teaching experience relied on personal 

characteristics when asked to describe themselves as teachers; students with more experience 

cited abilities. Regardless of their extent of research experience, students referred to personal 

characteristics as descriptors of themselves as researchers; no student mentioned abilities.  

 

Students‘ restricted range of research experience, in comparison to the represented range of 

teaching experience, perhaps limits our ability to draw definitive conclusions, but we may 

surmise that both teaching and research identities are personal and leave a deep mark on the 

larger identity of each student.  We might suggest that the more experienced one is at a role, such 

as teacher or researcher, the more likely one might be position identity in terms of what role-

specific tasks one can do, not only what characteristics facilitate the accomplishment of those 

tasks.  

 

For both roles, trial and error was by far the most commonly noted route to learning how to 

become a teacher or a researcher.  Despite numerous formal teaching and research educational 

programs, and the necessity for accreditation to be a teacher, and in some cases, a researcher, 

incorporation of these roles appears to occur at least partly through happenstance. What one 

learns about each depends not on systematic instruction or structured research experiences, but 

through opportunities of chance.  Observing others in the role, such as instructors and, 

occasionally, family members, was also a common learning route.  

 

What did we learn about connections between graduate students‘ emerging skill sets as teachers 

and as researchers? Research skills are strengthened through participation in research 

assistantships, increased number of years in the program, involvement in publication, and 

stability of research agenda.  Findings from one study suggests that the effects of teaching on 

students‘ research skill development appear primarily to be subtle, with a notable exception 

being the increased awareness of the effect of a student audience on graduate students‘ 

understanding of their own research. For a minority, the acts of translating and/or explaining 

their research to others stimulated reflection or insight which facilitated their research programs.  

Findings from the complementary study investigating the effect of research participation on 

teaching skill development suggests that, by some measures, participation in research efforts can 

improve teaching skills.  However, it may be the case that a certain level of comfort in the 

teaching role is necessary before these benefits can be realized. Perhaps in both teaching and 

research roles, novices remain too focused on the basics of the task at hand to have available 

cognitive resources to transfer from one domain to the other.   
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Next Steps in Our Inquiry  
 

Our combined findings suggest a new revelation, namely, that the depth and extent to which 

graduate students‘ teaching and research skills develop is intimately bound to the depth and 

breadth of students‘ emergent identities as teachers and as researchers.  Thus, a student with an 

impoverished identity as a teacher has difficulty finding the appropriate context and comfort 

level in which to acquire teaching skills; likewise, an impoverished researcher identity cannot 

support the development of the full range of research skills. Further, preliminary findings from 

ongoing analyses of data from the larger study suggest a positive correlation between gains in 

teaching skill and gains in measures of scientific reasoning.  We present implications of these 

findings for graduate students, research scientists, and college science teachers. 

 

Contribution and General Interest 
 

As noted in a previous paper, to date, much is assumed but very little is known about the 

relationship between teaching and research activities in the development of STEM graduate 

students.  Our related paper set was designed to take a fuller look at the complicated relationship 

between the two fundamental cornerstones anchoring the teaching of science.  We suggest that, 

at least in some cases, simultaneous engagement in teaching and in research can – and do – 

provide a crossover benefit to the STEM graduate student.  As such, our conclusions have 

implications for how STEM graduate programs are designed and enacted, and perhaps suggest 

we should rethink the messages we sent to graduate students about the tangled relationship 

between the components that define them as professionals, teaching and research.  
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