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Initial Mindset of Many StudentsInitial Mindset of Many Students

• Participation in research is an excellent résumé
builder

• As long as you fulfill the minimum amount of 
time required in the lab, you are entitled to an 
“A” – research is too “subjective” to be 
evaluated in any other way

• It doesn’t really matter if your experiments work 
as long as you appear to be trying



Central QuestionsCentral Questions

• What are the attributes of “excellence” in 
undergraduate research?

• How can you motivate undergraduate students 
to pursue excellence?

• How can you help students achieve excellence?

• How can you build meaningful relationships and 
a sense of community along the way?



Attributes of Attributes of ““excellenceexcellence”” in in 
undergraduate researchundergraduate research

• Good understanding, clarity, and design

– Good understanding of relevant scientific literature

– Clearly defined research question

– One or more testable hypotheses

– Well-designed experiments that address research 
question and hypotheses



Attributes of Attributes of ““excellenceexcellence”” in in 
undergraduate researchundergraduate research

• Careful, thorough, honest and accurate

– Careful execution of experiments and collection of 
data

– Thorough, honest and accurate documentation of all 
procedures and research results

– Thorough, honest and accurate analysis of all 
research results and conclusions



Attributes of Attributes of ““excellenceexcellence”” in in 
undergraduate researchundergraduate research

• Displays perseverance and commitment

– Repeats experiments until they work!

– Repeats experiments until they yield reproducible 
results

– Revises hypotheses and redesigns experiments as 
necessary

– Arrives at clear conclusions that address the original 
research question and hypotheses



Attributes of Attributes of ““excellenceexcellence”” in in 
undergraduate researchundergraduate research

• Collegial and an effective communicator

– Respectful and considerate of other lab members

– Helps keep lab clean and orderly

– Assists others when needed

– Actively participates in group discussions

– Effectively communicates research findings to lab 
group, campus and/or the larger scientific community



Motivating students to pursue Motivating students to pursue 
excellence in research excellence in research 

1) Way to worship and serve our Creator and 
Lord

“To know the mighty works of God; to comprehend His wisdom 
and majesty and power; to appreciate, in degree, the wonderful 
working of His Laws, surely all this must be a pleasing and 
acceptable mode of worship to the Most High, to whom ignorance 
cannot be more grateful than knowledge.”

-- Copernicus

Quoted by F. S. Collins, The Language of God: A Scientist Presents Evidence for Belief, (New 
York: Free Press, 2006).



– We are called to search for truth and to “renew” our 
minds

“Therefore I urge you, brethren, by the mercies of God, to present 
your bodies a living and holy sacrifice, acceptable to God, which is 
your spiritual service of worship.  And do not be conformed to this 
world, but be transformed by the renewing of your mind, so that 
you may prove what the will of God is, that which is good and 
acceptable and perfect.”

-- Rom. 12:1-2  (NASB)

Other key verses:  Rom. 8:29; Phil. 3:20-21; 2 Cor. 3:18
1 Peter 1:13-16; Eph. 4:17-23; 2 Cor. 10:3-5

Motivating students to pursue Motivating students to pursue 
excellence in research excellence in research 



– We are called to work hard and be diligent in our pursuit 
of truth

“Whatever you do, do your work heartily, as for the Lord rather 
than for men, knowing that from the Lord you will receive the 
reward of the inheritance.  It is the Lord Christ whom you serve.”

-- Col. 3:23-24  (NASB)

“Be diligent to present yourself approved to God as a workman who
does not need to be ashamed, accurately handling the word of 
truth.”

-- 2 Tim. 2:15  (NASB)

– Prayer of dedication at beginning of semester

Motivating students to pursue Motivating students to pursue 
excellence in research excellence in research 



2) Way we can serve humankind

– Simply “marking time” in the lab is not enough – we 
must be good stewards of our time and resources

– Getting interpretable results is essential to increase 
knowledge and understanding

– Need to be working on original research questions 
that have relevance to real world problems that have 
not already been “solved”

– Students may need help understanding potential 
practical applications

Motivating students to pursue Motivating students to pursue 
excellence in research excellence in research 



3) Can be personally rewarding

– Intellectual stimulation and increased understanding

– Improvement in critical thinking, problem solving, 
oral and written communication, manual dexterity, 
use of equipment, etc.

– Acquisition of skills for further education and getting 
jobs

– Achievement of excellence can lead to favorable 
grades and letters of evaluation

– Possible financial assistance

Motivating students to pursue Motivating students to pursue 
excellence in research excellence in research 



– Opportunity to find future mate?!

Bruno and Stephanie

Motivating students to pursue Motivating students to pursue 
excellence in research excellence in research 



Helping students achieve Helping students achieve 
excellence in researchexcellence in research

1) Set realistic goals and expectations – clearly 
communicate these to students at beginning of 
semester

– Ideally involve students in this process!

– Never expect students to do something you can’t do 
yourself!

– Students will not be as fast or as skillful as you are

– Allow time for troubleshooting experiments

– Recognize constraints of student schedules, course 
loads, involvement in extracurriculars, etc.



– Help student break up each project into smaller 
achievable goals that have well-defined “next 
actions”

– Useful tools for communicating goals and 
expectations:

• individualized learning contracts

• syllabus for research

• rubric for evaluating research (1st semester, 2nd semester)

Helping students achieve Helping students achieve 
excellence in researchexcellence in research







2) Provide frequent and constructive feedback

– In lab notebook, individual meetings in office or lab, 
emails, rubrics, etc.

– Be as specific as possible!

– Choose your words carefully to avoid 
misunderstandings

– Avoid comparisons with other students

– Never speak negatively to students about other 
students

Helping students achieve Helping students achieve 
excellence in researchexcellence in research



– Celebrate successful experiments:  “Jubilation Moments”

Jubilation #1



– Try to turn “problem” experiments into positive learning 
experiences



3) Model excellence yourself in your mentoring of 
students  (Phil. 4:8)

– Be prepared for individual and group meetings

– Have good grasp of scientific literature and theory 
behind all experimental procedures

– Be able to personally demonstrate all experimental 
procedures that students do

– Show students characteristics of good lab technique 
and simple ways to minimize mistakes

– Do the experiments together the first few times; 
then progressively allow student independence

Helping students achieve Helping students achieve 
excellence in researchexcellence in research



– Early during training, analyze results of experiments 
together; allow greater independence with 
experience

– Encourage students to provide input into how to 
troubleshoot experiments and to participate in 
design of follow-up experiments

Helping students achieve Helping students achieve 
excellence in researchexcellence in research



4) Develop systems of organization in the lab that 
foster student independence

– Designated space for each student in the lab

– Orderly arrangement of chemicals and supplies

– Repository of information easily accessible to 
students (e.g. Blackboard site)

Helping students achieve Helping students achieve 
excellence in researchexcellence in research



Front Page of Blackboard Site
for Research in My Lab



Organization of Research Blackboard Site





Building Relationships & CommunityBuilding Relationships & Community
in the Research Labin the Research Lab

1) Events at mentor’s home

First annual reunion of past (and current) research & work-study students (Fall, 2007)



Building Relationships & CommunityBuilding Relationships & Community
in the Research Labin the Research Lab

2) Regular lab group meetings

– Open and close in prayer

– Short devotional by me (or a student)

– Provide refreshments – students participate in this

– Formal or informal presentations by students

– Group discussion of what’s working well and 
technical challenges to overcome



Building Relationships & CommunityBuilding Relationships & Community
in the Research Labin the Research Lab

3) Attend scientific conferences together

Arkansas IDeA Network of Biomedical Research Excellence (AR INBRE) conference
October, 2007







Building Relationships & CommunityBuilding Relationships & Community
in the Research Labin the Research Lab

4) Individual or small group meetings

– Office, coffee shop, while working in the lab 
together

– Make good use of waiting periods (incubation times) 
during experiments



ConclusionsConclusions

1) Mentoring undergraduate research students is 
among the most personally fulfilling aspects of 
my job

2) Students will strive for excellence in the 
research lab (just like any other class) if they 
have a clear idea of the goals and expectations

3) There are a variety of things you can do to 
promote the pursuit of excellence while also 
fostering teamwork and a sense of community
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