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Introduction  

Undergraduate research (UR) is widely recognized as a high-impact learning experience 

(Lopatto, 2010) across academic disciplines.  As UR as become more accepted as an established 

vehicle for student learning, UR program directors are obliged to monitor and evaluate their 

programs, providing some orderly and intelligible information for their own use as well as for 

reporting to other stakeholders.  For this purpose they might appreciate having an evaluation 

instrument that can be employed across academic disciplines and configured to the program’s 

needs. 

The expectations about evaluation instruments are often exaggerated.  There is a concern that an 

evaluation instrument should somehow uncover new psychological variables previously lurking 

latent in the educational system and thus provide the evaluator with a novel insight into 

undergraduate education.  Undergraduate research, however, has been thoroughly investigated, 

and programs based on the results of those investigations are proceeding. The program, smaller 

than the curriculum but not identical to a course, is funded and organized to enable students to 

achieve new levels of epistemological training,  to open their eyes to possible futures, and to 

develop confidence that they can function in an adult world.2  Program directors need an 

instrument that permits the enumerative and clinimetric information that captures the success of 

the program and the impact on student experience. 

Deming (1953) distinguished between enumerative and analytic surveys.  An enumerative survey 

answers the question, “how many?” or to what degree, but does not answer the question, “why?” 

as might be expected from an analytic survey.  Simple numbers can be important, for example, 

how many students apply for an undergraduate research opportunity, how many succeed, how 

many go on to register for courses in the discipline, or how many graduate from the institution.  

In the ROLE survey, students are asked a series of questions that require only a rating based on 

either actual experience (e.g., in what way did you have input into the project initially?) or on 

self-reflection (e.g., perceived gain in learning to work independently).  In no item does the word 

“because” appear.  The numbers are required to speak for themselves.   The alignment of the 

survey data with features of the UR program depends on the judgement of the program evaluator.  

For example, a program director who is disappointed with student reports of gains in “written 

communication” may discover that the UR program compelled students to collect or analyze 

information to the end of the summer or term, thus leaving little time for the discussion of 

writing about the project.   

Clinimetrics (Feinstein, 1987) is a term used to describe the self-reflective assessment that 

accompanies medical diagnosis.  An example is the analysis of pain, which necessarily depends 
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on the patient’s verbal description.  Clinimetric information extends to psychological reports that 

are considered important to the treatment and recovery of patients, however, the information 

itself may not narrow the cause of the pathology.  A familiar clinimetric measure is the Apgar 

test, based on the examination of a newborn infant.  Caretakers examine the infant’s appearance, 

breathing, and reflexes for signs of distress.  The information provokes further investigation, if 

necessary, but does not of itself provide the etiology of a health problem.  Clinimetric measures 

provide an analogy to student self-reflection of the undergraduate research experience.  Some 

desirable outcomes of the UR experience are personal, for example, a growing confidence that 

the student can succeed in the discipline.  The ROLE survey includes self-reported items about 

confidence, interest, sense of accomplishment, etc. that can only be reported by the person 

experiencing them.  As with the Apgar test for infants, these clinimetric reports are valuable for 

assessing these precursors to later academic and career choices.   

Self-reported outcomes of academic programs have been treated as secondary by mainstream 

assessment practitioners.  Recently, however, institutions of higher learning have demanded 

more information about student attitudes and morale as prepotent factors in student success.  The 

reader is probably familiar with campus conversations about student “flourishing”, “thriving”, or 

“belonging”.  These are attitudinal concepts that are considered necessary to student success and 

which can be measured only by asking the student for information.  In UR student attitudes 

emerge as relatively more significant than, say, lecture class attendance and test performance,  

because so much of student success depends on the student’s attitudes about working with their 

mentor and student collaborators, as well as their subjective perceptions of their success in the 

field. The UR experience both relies on and sets the occasion for improved thriving and 

belongingness.  It may be useful to stop using the term “student self-report” and substitute 

“student self-disclosure” for the important information we need to solicit about the student’s 

personal experience of a program.  Self-report, in the assessment literature, is treated as an 

indirect measure concerning student opinions about what they have learned.  Self-disclosure 

should be treated as a direct measure concerning student reflections of their attitude toward the 

field and their intentions about future decisions regarding academic paths and vocational life. 

Until recently my ROLE website served as a central collection point for student ROLE data.  

Research mentors and program directors around the country received a URL that they passed on 

to their students.  Students completed the survey, adding data to our database.  In return, we 

wrote descriptive reports of the data for our program directors.  We no longer use the centralized 

system, so it is useful to share the overall benchmark data for those mentors and directors who 

choose to employ the ROLE for their students.  The data that follow are based on the reports of 

675 undergraduates at 14 colleges and universities from the years 2010 to 2018.  Participating 

institutions included Research Universities, Comprehensive Teaching Universities, and Liberal 

Arts Colleges.  Wherever the frequencies of responses do not sum to 675 the deficit is due to 

students declining to respond to the item.  It has been a feature of the survey that a respondent 

may decline to answer any item. 
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Survey results 

Background statistics 

Gender categories 

Female 383 (60.4%) 

Male  251 (39.6%) 

 

 

Ethnicity Frequency Percent 

Alaskan Native 0 0.0% 

American Indian 1 0.2% 

Asian American 33 5.0% 

Black or African American 28 4.3% 

Filipino 2 0.3% 

Foreign National 6 0.8% 

Hawaiian 0 0.0% 

Hispanic/Latino 32 5.0% 

Pacific Islander 0 0.0% 

White 480 77.8% 

Two or more races 24 4.0% 

Other 11 1.8% 

 

 

Postgraduate plans  Frequency Percent 

Graduate school (master's or Ph.D)  313 49.1% 

Professional school (medicine, education, law)  66 10.3% 

A job on a career path  151 23.7% 

A temporary job  43 6.7% 
Service work (Peace Corps, Teach for            

America)  27 4.2% 

Military Service  2 0.3% 

Other   36 5.8% 

 

Graduate school plan was highest for natural science students (54.5%) and lowest for fine arts 

students (37.8%). 
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Do you characterize your research as interdisciplinary? 
 

Yes     434    (67.9%) 

No       205    (32.1%) 

 

The high percentage of “yes” for interdisciplinary may be due to (1) non-random selection and 

(2) many students may not have a clear notion of what interdisciplinary means. 

 

Most research is situated in one broad category of knowledge.  
Which category describes you research best?    

 
Humanities           114 (17.8%) 

Fine arts                 38 (5.9%)    
Natural science    255 (39.9%)    
Social science      193 (30.0%)    
Other                      38 (5.9%)    

 

 

 

In what way did you have input into the project initially?  Frequency Percent 

I was assigned a project by my research mentor  209 32.8% 

I worked with my mentor to design a project  223 35.0% 

I had a choice among various projects suggested by my mentor  76 11.9% 
I worked with my mentor and student research team to design a 

project  71 11.1% 

I designed the entire project on my own  55 8.7% 

I do not have a project topic  4 0.6% 

 

Being assigned a project by the research mentor was highest for natural science students (43.9% 

of the natural science respondents).  Designing the entire project “on my own” was highest for 

fine arts students (28.9%) followed by humanities students (17.7%). 

The ROLE survey prompts the student to report how many “direct contact” hours they spend 

weekly with their research mentor.  Many respondents chose to make range estimates.  Overall, 

mean number of hours per week was 6.8, the median was 3.5, and the mode was 2.  The skewed 

pattern reflects the variation caused by limited contact during a typical semester versus the 

extended contact available during dedicated projects undertaken in the summer. 
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Evaluate the availability of your research mentor  Frequency Percent 

The mentor is never available  2 0.3% 

The mentor is available only occasionally  28 4.5% 

The mentor is available about half the time of my project  53 8.5% 

The mentor is available more than half the time  186 29.1% 

The mentor is always available  369 57.7% 

 

Availability captures the supervisor’s relation with the students in a broader sense than contact 

hours.  Students often engage in research independently with the assurance that the research 

mentor is just a phone call or email away.  Availability is related to the student’s perception of 

the mentor.  A Spearman correlation between mentor availability and the evaluation of the 

mentor (next question) yields ρ = +0.47 (p < .01). 

 

Evaluate the performance of your research mentor  Frequency Percent 

I feel the mentor was not a good teacher and mentor  9 1.4% 

I feel the mentor was below average as a teacher and mentor  13 2.1% 

I feel the mentor was about average as a teacher and mentor  57 9.1% 

I feel the mentor was above average as a teacher and mentor  161 25.3% 

I feel the mentor was an outstanding teacher and mentor  397 62.3% 

 

Mentor evaluation is highly skewed, with over 60% of the mentors evaluated as outstanding.  In 

many programs administrators work hard to select and retain the best faculty mentors and off-

campus clinic or internship sites.  Over time this selection process may result in a cohort of well-

respected research mentors. 

 

Are you working as part of a group or team?  Frequency Percent 

I work alone (or alone with my research mentor)  267 41.8% 

I work with other students in a shared laboratory on different projects  109 17.0% 
I work alone on my project and meet with other students for 

discussion  35 5.6% 

I work alone on a project that is closely connected to projects of other 
students in my group  76 12.2% 

I work with a group of students, all working on the same project  152 24.2% 

    

 

A common observation about research and, later, work-related skill is that students should have 

experience working in groups or teams.  It is challenging to describe precisely how the group 

functions, and so there are variations in the description.  The clearest response is the first, “I 

work alone.”  Humanities and fine arts students report working alone 61% and 60%, 

respectively.  Social science students report working alone 47.6%, while natural science students 

report working alone 25%. 
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Which of the statements characterizes your experience of your 
research group?  Frequency Percent 

Working with other students was the worst part of the research project  6 1.5% 
Working with other students moderately detracted from my 

experience  25 6.1% 

Working with other students did not affect my satisfaction one way or 
the other  82 19.9% 

Working with other students moderately enhanced my experience  177 42.9% 

Working with other students was the best part of the research project  122 29.6% 

 

 

Students who work alone did not respond to this question.  Occasionally groups do not work well 

together or are “poisoned” by one unhappy member.  Mentors should be aware that groups need 

supervision. 

 

 

How does the outcome influence your satisfaction with 
research experience?  Frequency Percent 

The project itself does not influence my feeling of satisfaction with 
the research experience  27 4.2% 

The project itself has a small influence on my feeling of satisfaction 
with the research experience  84 13.2% 

The project has a moderate influence on my feeling of satisfaction 
with the research experience  235 36.8% 

The project itself has a large influence on my feeling of satisfaction 
with the research experience  292 45.7% 

 

This item may seem to be unusual, however, it yields insight into the student’s sense of 

engagement or ownership of the research project.   

 

Evaluate your overall satisfaction with your undergraduate 
research experience.  Frequency Percent 

I feel very dissatisfied  4 0.6% 

I feel mildly dissatisfied  13 2.0% 

I feel neutral about it  29 4.5% 

I feel moderately satisfied  201 31.4% 

I feel very satisfied  393 61.4% 
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Previous work (Lopatto, 2004; 2007) indicates that a student’s dissatisfaction is related to 

changing plans away from continued academic work.  Most students report being moderately or 

very satisfied.  It is useful to recall that program administrators work hard to create a talented 

cohort of mentors, select students from among those already interested in a field, and are more 

likely to share data from their students if they are reasonably sure the data demonstrate positive 

results.  UR experiences are so personal that even members of the same student group may not 

learn the same content knowledge.  Thus, the trope of giving content-based tests as assessment 

seldom applies.  It is also useful note the comment on satisfaction by Chambliss and Takacs in 

“How College Works” (2014):  

Among assessment experts, “satisfaction” is routinely disparaged as an “indirect 

measure” of students’ gains in college, since it doesn’t directly tap the defined 

academic skills gained.  We think, quite to the contrary, that genuine satisfaction 

might be one of the best measures of all…The satisfaction of former students…is 

not, then, just another legitimate outcome of going to college.  It’s the whole 

point. (153) 

A list of gains from the experience 

Students may gain from their undergraduate research experience in a variety of intellectual, attitudinal 

and social ways.  The following section is designed to measure what you consider to be gains (the 

benefits) you derived from your research experience.  Not all the proposed gains may apply to your 

experience. (Scale is 1 = none/very small; 2 = small; 3 = moderate; 4 = large; 5 = very large) 

Item Median Mean Standard 
Deviation 

    
Learning a topic in depth 5 4.39 .79 

Understanding the research process 5 4.30 .82 

Ability to propose a hypothesis or thesis, and research plan 4 3.94 1.0 

Learning laboratory or field techniques 4 3.94 1.0 

Ability to acquire and analyze data according to a reasonable 
plan 

4 4.11 .9 

Understanding how professionals work on real problems 4 4.07 .92 

Sense of contributing to a body of knowledge 4 4.02 .98 

Ability to read and understand primary literature 4 4.08 .95 

Ability to see connections to your college course work 4 4.17 .94 

Interest in a discipline 4 4.19 .93 

Self-confidence 4 4.08 .95 

Sense of accomplishment 4 4.23 .87 

Tolerance for obstacles faced in the research process 4 4.16 .84 

Ability to collaborate with other researchers 4 3.81 1.0 

Your skill in oral communication 4 3.87 .98 

Your skill in written communication 4 3.84 .98 

Learning to work independently 4 4.11 .95 

Clarification of a career path 4 3.67 1.1 

Enhancement of your professional or academic credentials 4 4.31 .8 

Readiness for more demanding research 4 4.16 .92 
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Understanding of professional behavior in your discipline 4 4.04 .92 

Becoming part of a learning community 4 3.99 1.0 

Developing a continuing relationship with a faculty member 5 4.28 .94 

Learning to persevere at a task 4 4.23 .88 

Learning to monitor your own behavior by making realistic work 
schedules, correcting mistakes 

4 4.18 .89 

Developing a connection between the research and your 
personal values 

4 3.98 1.1 

 

The 26 items above are not intended to form subscales or uncover latent variables.  Instead, they 

are a broad collection of items the probe the various facets of an undergraduate research 

experience.  The items typically show a strong inter-item correlation (Cronbach’s Alpha = .9).  

The distribution of student data is skewed, with most students reporting large gains and a 

relatively few reporting small gains.  Program evaluators seeking to use these data in comparison 

to their own should consider that the means and medians shown above are not from a random 

sample of programs.  They are from selected programs in which directors have attempted to fine 

tune mentoring, student selection, and program effectiveness.   It may be useful to display a 

programs results graphically, using the statistics above for visual comparison.   

The items employ vocabulary that assessment technicians discourage us from using.  Assessment 

technicians sometimes act as de facto behaviorists, unwilling to accept evidence of student 

learning unless it is either acted out nonverbally or in response to content test items of a 

discipline.  But UR is seldom about content; even students working as a research group may 

come away with different profiles of content knowledge.  UR is about precursors, i.e., the 

development of ingredients for future success as a critical thinker, graduate student, voter, etc.  

Hence the need for students to self-disclose their attitudes and accomplishments. 

One belief about student self-disclosure is that it is inherently invalid.  A study often cited to 

support this view is that of Kruger and Dunning (1999) that asserted that college undergraduates 

overestimated their competence at a variety of tasks.  But those who actually read the study will 

learn that “meta-cognition”, a term that includes accurate self-appraisal, is most prominent for 

those students who finished in the bottom quartile of some evaluative dimension.  Students who 

finished in the top quartile on an evaluation did not overestimate their competence.  Furthermore, 

Kruger and Dunning hypothesized that meta-cognition increased with improving competence, 

and demonstrated this effect, entitling the study (Study 4) “competence begets calibration”.  In 

the case of UR, students typically represent the upper levels of competence (which is why they 

qualify for the experience) and then undergo an experience that might be described as a maturing 

one, which would then enable them to make accurate self-reflections.  In other words, talented 

students disclosing their attitudes and self-appraised accomplishments are likely to be sharing 

valid information. 

Is an undergraduate research program effective?  How would we know?  If the metaphor of 

“precursor” holds, then the UR experience is an experience from which future experiences are 

formed.  If a science educator asserts that UR experiences will result in more STEM workers, or 

if a fine arts educator asserts that UR experiences will yield more artists, then these hypothesized 
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outcomes are discoverable by tracking the careers of the undergraduate students.    Personal 

outcomes related to thriving and belonging are measurable, as are institutional outcomes such as 

graduation rates.  Detailed reports of the strengths and weaknesses of a program may be gained 

through interviews and focus groups, which, like the ROLE survey, assume the validity of self-

disclosure.  A comprehensive understanding of a research program demands the sort multi-

operational approach advocated by Donald Campbell and his associates (Cook and Campbell, 

1979).  Standing alone, the ROLE survey cannot describe the “pluralistic, restless universe, in 

which no single point of view can ever take in the whole scene.” (James, 1884) 
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