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Abstract 

 

This study, informed by qualitative data collected from doctoral faculty advisors and doctoral 

students from across science, engineering and education disciplines, identifies and defines 

research skills valued by research faculty and doctoral students.  Several anticipated research 

skills were observed as being valuable, including a strong sense of context, the ability to 

logically build conclusions from data, and strong methodological and data analysis skills, 

suggesting the existence of a common research skill set across disciplines.  However, advisors 

agreed that research skills alone were not enough, but must be augmented by key attributes 

which students failed to identify.  Implications of these findings as they pertain to doctoral 

education across academic disciplines are advanced.   

 

 Objectives  

“Research and the development of research skills are both a product and a process of university 

education” according to Willison and O‟Regan (2007, p. 394), signifying the importance not 

only of academic tasks designed to guide the development of research skills, but also of the 

advisors‟ role to clarify skills needed to become a professional researcher. Yet, while research 

skill development is critical to doctoral students‟ research and academic experience, students 

themselves are often not fully aware of the skills and abilities needed to become a professional 

researcher (Lovitts, 2007). One might wonder about the extent to which advisors relay what they 

value in a researcher to their own doctoral students who are researchers-in-training, and the 

extent to which these students internalize those values in their self-descriptions as researchers.  

 

The study objectives  are to delve  into what, exactly, doctoral research advisors from across the 

academic spectrum value in a researcher, and to determine to what extent, if any, that the values 

held by advisors are reflected in their doctoral students‟ descriptions of themselves as 

researchers. A final objective is to compare advisor values and students‟ self-descriptions.   

  

Theoretical Perspective 

Doctoral instruction in conducting research  entails coursework, but typically relies  heavily on 

individual faculty advisors to provide mentorship and teaching of research skills (Carnegie 

Initiative on the Doctorate, 2001; Mervis, 2000) .  However, when graduate students were asked 

to rank the importance of research skills and their abilities in these skills, a mismatch appeared 

between ability levels and skill importance, and more importantly, a mismatch emerged between 

students‟ and advisors‟ perceptions (Leggett et al.,  2004).  This study‟s authors state, “These 

results show discrepancies between the preparation of graduate students and the realities of both 

academic work and the academic labor market” (p. 297), suggesting that advisors may fail to 

clearly identify and effectively articulate critical research skills to students.  However, guidelines 

for identifying important research skills do exit. A review of research literature on criteria used 

by professional referees identifies several common qualities of manuscripts and grant proposals 

which indicate competent and worthwhile science has occurred (Cicchetti, 1991; Marsh & Ball, 



1989; Marsh & Bazeley, 1999; Marsh & Bell, 1981; Petty, Fleming, & Fabrigar, 1999). These 

consensus skills are 1) having a clear sense of the significance of the work which requires a 

command of the literature and study context, and 2) using appropriate methodology and analysis 

tools effectively (Timmerman, 2008). Despite this, research identifying alignment or mismatch 

between student and advisor perceptions of  key research skills is relatively scarce, particularly 

studies that draw student and advisor participants from across the disciplinary spectrum; this 

study  addresses this gap in the literature.  

 

Methods  

To pursue study objectives, relevant data were gathered from doctoral students and their 

respective faculty advisors through their participation in individual semi-structured interviews. 

Weiss (1994) describes an interview as a “construction site of knowledge” (p. 29), and students 

and advisors provided rich data upon which to build a conceptualization of skills valued by 

professional researchers, and further, the nature and extent of their representation in students‟ 

emergent researcher identities. Key interview questions included “What do you value in a 

researcher” and “How would you describe yourself as a researcher?” All interviews were tape-

recorded and transcribed.   

 

Two separate investigators reviewed interview transcripts to identify emergent themes in 

participants‟ responses. A preliminary set of research skills was expected to emerge as themes 

based on literature from the scientific reasoning and scientific writing fields (e.g. Haaga, 1993; 

Halonen et al., 2003; Timmerman, 2008; Topping, Smith, Swanson, & Elliot, 2000; Zimmerman, 

2000). Examples of these expected themes include students have a strong sense of context (“the 

big picture”), the ability to logically build conclusions from data, strong methodological and data 

analysis skills. Qualitative analysis used the constant comparison approach (Glesne & Peshkin, 

1992), during which investigators constantly compared emergent themes both within and across 

student and faculty groups to identify and note variations in responses by group and disciplinary 

membership.   

 

Data Source  

The current study is part of a larger project investigating factors affecting the development of 

science and engineering graduate student research skills. The primary thrust of the larger project 

is to assess what happens to graduate students‟ own research skills when they teach in a 

classroom setting. The premise is that mentoring and teaching of research skills to others will 

cause reflection and meta-cognition and consequential accelerated improvement in graduate 

students' own research skills.   

 

Nineteen doctoral students and each of their respective faculty research advisors were 

interviewed as described above for a total of 38 interviews. Academic disciplines represented 

included biology, bioinformatics, chemistry, computer science, education, engineering, geology 

and marine science. 

 

 

 

Results 



Table 1 compares research skills identified as important by students, their faculty advisors, and 

as identified in the 2004 study conducted by Leggett, et al.  

 
Table 1 

  Referenced By 

Research Skill Faculty Student Leggett, et al. (2004) 

Independence X x   

Motivation/Persistence X x   

Sense of "big picture" X X   

Professionalism X     

Conceptual Knowledge X X X 

Methodological/Technical Knowledge X X X 

Organized X X X 

Confidence X   X 

Integrity X     

Collaborative skills X   X 

Learns from failures X     

Writing/Communication Skills X X X 

Imagination/Creativity X X   

Time Management X X X 
 

 

A common theme among both doctoral research advisors and students was the importance of 

determination and perseverance. Many advisors mentioned that motivation and hard work were 

just as important, as or possibly even more important, than intelligence. When asked what skills 

advisors value in a researcher, advisors noted: 

 

… Their commitment and their patience, I mean inevitably, much to the dismay 

of many undergraduate students, you don‟t go in the lab and do an experiment and 

work and get your data and you walk out and you can present it. 

 

Determination even more than intelligence. Intelligence certainly helps you move 

past a major barrier to your work, there‟s little doubt that the more intelligent 

people you find the more you can get done but even if they‟re not intelligent if 

they‟re determined, absolutely willing to get things done, it‟s remarkable how 

much you can get done. 

 

As an example of the importance of hard work, one research advisor noted, “Hard work. Just 

being able to concentrate for a long period of time and not be distracted” while another noted, 

“Persistence and being able to get into depth and understand the problem they‟re dealing with.” 

 

Creativity and diversity were also discussed frequently as skills research advisors look for in a 

graduate researcher:  

 



Well, I value productivity, both in terms of publications and in terms of training 

graduate students. I value the ability to work with students who have different 

interests, different abilities, and the ability to nurture them and to be someone 

flexible in your mentoring.   

 

I really like to work with people who like to have a good time with their research 

and so I really like working in the field and having fun with the project. I don‟t 

like rigid partnerships where you can‟t have a good time while you are doing your 

project. So I tend to do research projects with people I consider to be friends. 

 

Having the tenacity to overcome problems, you are putting out fires all the time, 

basically.  And also having the capacity to create new ideas, I think that is 

extremely important. 

 

Graduate students also noted the importance of being creative in a research setting: 

 

“Creative, I always look for the „bad‟ ideas, maybe pursue them and see if they 

lead to something useful, but you have to pursue them to see what happens, you 

might find something and say, „oh wow, that‟s interesting.‟  So I like to be 

creative and think of some bizarre way to make things better.” 

 

A third and probably most notably desired research skills is the ability for researchers to 

understand the “big picture” of their research. Advisors noted: 

 

The ability to determine important problems in identifying systematic means of 

addressing what those problems are. 

 

Ultimately, to be successful in faculty position, you need to able to propose 

research and get it funded, to plan it, propose it, to get it funded.  And again I 

think with experience will come the ability to narrowly define a topic that can be 

accomplished within a given budget, and a given time scale. 

 

Not just understand what others have done but to place their work in a broader 

context, and part of that just comes from experience, maturity.   

 

Conclusions 

This study identified skills necessary to posses as a graduate student researcher, as identified by 

faculty advisors.  However, results revealed that many attributes and „soft skills‟ were just as 

important, and perhaps more so, than research skills, including professionalism, confidence, 

integrity, ability to learn from failure, and one of particular note to successful interdisciplinary 

efforts, collaborative skills.  This suggests that for faculty advisors to prepare doctoral students 

more fully and assist them in becoming what Austin, Connolly, and Colbeck describe as 

“„integrated professionals‟ – individuals who understand, value, and incorporate into their work a 

range of commitments and activities” (2008, p. 70), advisors need to clearly define and 

efficiently articulate to their students not just desired research skills, but also desired attributes 

associated with valued researchers. 



 

Although researchers have suggested that each discipline defines and establishes research 

questions, skills, and methods uniquely, and many require deep content knowledge in addition to 

basic methodological skills (Austin, 2002; Schunn & Anderson, 1999), the results of this study 

indicate that there is, in fact, a core research skill and attribute set.  This conclusion aligns with 

work by Gilbert (2004), who argues for the establishment of a core research skill set that all 

doctoral graduates should possesses, regardless of degree program.  Certainly, the job market, 

decline of academic positions relative to the number of doctoral graduates, and the circular 

pattern of workers among different occupations support the argument for a core set of research 

skills to be shared by graduate research students (Gilbert, 2004).  In addition, establishing a core 

research skill and attribute set would benefit students‟ academic pursuits and careers, and also 

faculty advising these students (Willison & O‟Regan, 2007).   

 

Educational Importance   

The current study is of educational importance in at least three distinct ways.  First, the study 

offers novel insights into this topic across a range of academic disciplines. Second, the study 

both encourages and advances timely dialogue on this issue as the boundaries between academic 

disciplines appear to be narrowing.  Finally, the study has weighty implications for doctoral 

advisor guidance.  As doctoral education is characterized by cognitive apprenticeship with a 

faculty mentor (Florence & Yore, 2004; Golde & Dore, 2001), the quality of doctoral mentoring 

is of critical importance to the successful scholarly doctoral student development.  Thus, 

providing advisors with guidance on which research skills are seen as fundamental offers them 

an opportunity to better plan and implement both doctoral curriculum and cognitive 

apprenticeship experiences.  
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