REU-in-a-Box: Expanding the Pool of Computing Researchers

The templates and handouts that follow can be modified by faculty mentors as needed.

Wanted: Research Experience for Undergraduates (REU) Students

As referenced in 2.4, this is sample text for a letter, poster, or flyer to be used for recruiting locally. It can be modified by the faculty mentor to include specific details of the research assignment. In particular, the text between < > will need to be customized to the specific situation.

Attention Undergraduate Computing Students: YOU Should Consider an REU

As referenced in 1.3, 2.2, and 2.4, this handout for students describes the benefits of REUs and how students can find a faculty mentor. Even faculty who are not seeking a student researcher can share the handout with students. Faculty can print it to share “as is” or modify as needed.

Things for You to Think About When You Become a Student Researcher

As referenced in 2.5, this handout is for new student researchers. The faculty mentor can review the handout and then share it (as is, or with modifications) with the new student researcher.

What Is a Literature Review and How Do I Do One?

As referenced in 3.1, this handout gives the student researcher guidance on conducting a literature review. The faculty mentor can review the handout and then share it (as is, or with modifications) with the new student researcher.

Sample Status Reports

As referenced in 3.5, these sample status reports can be modified by the faculty mentor and used for formal reporting.

Student Post-REU Self-Assessment

As referenced in 4.1, these questions, along with Beyond the REU: Next Steps for REU Student Researchers, should be reviewed by the faculty mentor and then given to the student researcher so that she/he can prepare for a post-REU conversation.
Comprehensive Post-REU Student Self-Assessment Survey

As referenced in 4.1 on p. 35, this is a more comprehensive self-evaluation tool for the student researcher. The faculty mentor should review the survey and then share it with the student researcher, explaining that it may be helpful for self-evaluation.

Beyond the REU: Next Steps for Student Researchers

As referenced in 4.1, this handout, along with Student Post-REU Self-Assessment, should be reviewed by the faculty mentor and given to the student researcher to reflect upon before the post-REU conversation.
Wanted: Research Experience for Undergraduates (REU) Students

What follows is text for a sample recruiting letter, poster, or flyer. It can be modified to include specific details of the research assignment. In particular, the text between < > will need to be customized to the specific situation.

Wanted: Research Experience for Undergraduates (REU) Students

We are looking for sophomores or juniors who are interested in participating in research projects on the cutting edge of computing! We have openings for paid undergraduate research assistants to assist in research on <topic>. This is an opportunity to learn about research by doing research. It pays as well as most student jobs, and looks very good on your résumé.

This experience is intended for students who are interested in research or are considering the possibility of going to graduate school. An REU assignment can make a big difference in helping you get into a good grad school and in winning fellowships and scholarships to pay for it.

JOB DESCRIPTION

· The Pay: <insert the pay, if this is funded, or hours of credit available >

· The Project is summarized here: <url>

· Responsibilities: <This is a one-year experience: The research assistant is expected to work together with the grad students on the project for about 200 hours/month during this summer (e.g., 10 weeks half-time, 5 weeks full-time, etc.), and about 10 hours a week each term next year. (Other arrangements are also possible.) Your responsibilities will include helping to implement the prototype as well as helping with user studies.>

REQUIREMENTS

We are looking for a student who is <a good communicator, hard worker, and good learner.>

In addition:

· You must be an undergraduate student enrolled at <university> until at least <date>. Preferably, you are currently a sophomore or junior.

· Your grade point average should be above < 3.0 > in the major.

· < Insert any other eligibility requirements here as needed, e.g., funding source requirements>

· You must have a desire to learn about research!

CONTACT US

We are happy to talk to you about the position, even if you are not yet sure whether you want to officially apply. Contact: <email address>.

To apply: Send an email and a short résumé to <email address> by <date>.

Tell us why you want to be the candidate we choose.

Please give us the name of one faculty member we can contact as a reference for you.
Attention Undergraduate Computing Students: YOU Should Consider an REU

WHAT DOES REU STAND FOR?

Research experience for undergraduates

WHY CONSIDER AN REU?

1. REU experiences are a way you can get a glimpse at what research in computing is like as a future career.

2. Because computing research occurs in graduate school, it gives you an advanced look at what graduate school might be like, to see if it is a good fit for you.

3. REU experiences are prestigious, and having had one will look good on your résumé. Also, the result of the research experience may provide additional items that look good on your résumé, such as interesting projects and publications. These strengths can help you get into graduate school or get a job in industry.

4. REU experiences give you a chance to work one-on-one with a computing researcher such as a faculty mentor or graduate student.

5. Many REU experiences pay a salary or provide other concrete benefits, such as hours of credit in your major.

6. An REU lets you work more intensely in an area that interests you and/or allows you to make a contribution to society.

If you are ready to learn more about the undergraduate research experience, visit the Computing Community Consortium website: http://www.cra.org/ccc/uro-zone.

HOW CAN YOU FIND A FACULTY MENTOR?

Most mentors for individual research experiences are your local professors (academic year and/or summer), National Science Foundation (NSF) REU Sites, or the Computer Research Association’s Committee on the Status of Women in Computing Research (CRA-W)/Coalition to Diversify Computing Distributed REUs (CDC D-REU) (summer).

· Local professors: In this case, usually the faculty mentor initiates the contact, through advertising, making announcements in class, or contacting a student who seems like a good fit for the work.

· If you hear about opportunities from advertisements or announcements, respond to the ad or visit the professor during office hours. You can do this to find out more; you do not have to be sure you are interested.

· If you are in a class taught by a professor with a specialty of interest to you, you could consider visiting during office hours to discuss whether that professor offers research experiences for undergrads. However, this approach is less usual than the cases above. The best approach is to check the faculty member’s webpage. If the faculty member’s homepage encourages you to come visit with your REU ideas, then you should do so; otherwise, faculty need to have already made up their minds that they have the time and resources to sponsor such a project, and they usually initiate the process once they have done so. That said, it doesn’t mean you shouldn’t ask; just be aware that your professor may not have the resources or time to work with you right now.

· CRA-W/CDC Distributed REU Project (http://www.cra-w.org/dreu) — In this case both the faculty and the student take initiative, and then the sponsoring organization performs a “matchmaking” to match up interests and skills. This program focuses on students from groups underrepresented in computing. It allows students to travel to research universities and experience grad student life, even if the student is from a non-research college.

· Keep in mind that you must be a good student for professors to include you in their research. Doing a very good job in a class is a good way to land an opportunity to do research.

Things for You to Think About When You Become a Student Researcher

WHAT TO EXPECT, HOW TO PROCEED

This website from Texas A&M University, Hints for Success in Undergraduate Research (http://www.cse.tamu.edu/academics/student/hints), offers suggestions to help you understand, choose, and contribute to the research project with your faculty mentor. Here is a brief summary:

General expectations. The goal is to have you do some work that has continuing value in the project. Your immediate “managers” might be one or more of the graduate students in the group, or might be the sponsoring faculty mentor.

Why a research project is not like a class project. Someone else will likely pick up your work in the near future, so you should hold your results to a high standard, and think about how to make it understandable and useful to the next person to work on.

Managing the project. Be realistic about your own time constraints: do not promise more than you can deliver, and do not procrastinate. If you hit roadblocks, you should tell the other people in your group immediately. Expect to encounter problems; if it were not full of unknowns, it would not be research!

TIPS FROM REU STUDENTS

Here is a set of tips gathered from several undergraduate research students:

On choosing a project. Often the faculty mentor will choose the project, but you will then have the choice of applying for it or not. In a few situations, you might actually define the project yourself. In either case, this is a choice you need to make carefully because it will affect the quality of your experience. You want to be selective but open to new ideas, too. Here are some questions to ask yourself when deciding on a project:

· Does this project have a clear-cut goal? When will your project be considered finished? Make sure you understand this, before taking it on.

· How much time is this going to take? From a professor’s perspective, it’s better for undergraduates to not take on an ambitious project, if they will not be able to finish it. You would have worked hard, without producing anything that’s very useful to the group. If possible, try to pick a project that you have enough time to finish. This will give you and everyone else a sense that you have accomplished something significant.

· Is this something I’m going to enjoy working on? If not, it may be better to wait for a better project or look in another professor’s group. If you do not like what you are doing, it may affect your motivation and interest, especially when the project hits some obstacles.

· Will I learn something significant from this project? The answer to this question may be “no” if you get a grunt-work project to start out with. In subsequent projects, you want to pick a project that will challenge you in some way, if at all possible.

On expectations. It is important to have realistic expectations. It takes a long time to acquire enough knowledge to be able to do really groundbreaking research, so what you will probably be doing as an undergraduate is smaller tasks that fit into a professor’s or graduate student’s overall scheme.

On gaining skills. Try to learn by observing other people in research. For example, try to observe the graduate students, to gain from their experience doing research. What do they do when they get stuck? How do they do research in a systematic way? If you can, even try to observe the way they think. When they have an idea, how do they talk about it with other people? When and why do they decide to give up and try something else? Thinking about these kinds of things will greatly add to your experience.

On setbacks. Rarely does research go according to plan. You are likely to run into more obstacles doing a research project than you would doing a class project because there’s a lot less structure. No one has tested the project out beforehand to iron out the technical problems. Expect things to go wrong when you are doing research work; if it was not uncharted territory, it would not be research.
What Is a Literature Review and How Do I Do One?

Literature review is a necessary step in any research project; without this step, it is not possible to know what related research is already underway or if the research problem has been solved. By examining available literature, researchers are able to determine if there is already a solution to the problem. While there may be solutions to your proposed research problem, existing solutions do not always explain new observations. An existing solution might require revisions or may have to be discarded if another solution is found. If the literature review identifies a solution to the research problem which works, you have found a solution to your problem! If the literature review does not identify a solution to your research problem, then your research project is needed!

A literature review typically follows these steps:

1. Search professional journals or conferences. The faculty mentor can provide you with a starting list of names.

2. Begin with the most recent articles you can find. Your faculty mentor may have research papers or articles she/he has published with students; these are a logical starting point.

3. Keep track of relevant articles in some way, usually by adding the article citations to a bibliography. Use the citation format your faculty mentor recommends.

4. As you read or scan each article, develop a short summary of the research problem, approaches taken, and results, if any. Pros and cons of the research should be briefly noted.

5. As your review proceeds, you should be able to organize the articles in some way by methods used, or by chronological date (i.e. earlier efforts which then provided a basis for later research). This organization will provide both a context and a guide map for your research project.

IEEE (IEEE Computer Society) (http://www.ieee.org) and ACM (Association for Computing Machinery) (http://www.acm.org) digital libraries are good places to begin looking for literature. Your university library or faculty mentor should be able to provide you with access to any articles you would like to read.

Don’t be discouraged if research work on the topic is already underway.

Be careful to check your sources when conducting your literature review. For example:

· Peer-reviewed publications, such as those found in major conferences and journals, have been reviewed by multiple people before being published and are therefore the most trusted sources of information.

· Many trade magazines are not peer-reviewed.

· Internet sites are not always reliable information sources.

A literature review is an important first step in qualifying a research problem — that is, making sure the research problem is a ‘good’ one — one that has not been solved and one to which you can contribute. The detailed notes and observations of a literature review are often used as the basis for references in conference and journal publications.

Sample Status Reports

	Project Status Report

Project Name:

Date:

Student Name:

Task Description:                        

% Complete:
Problems Encountered:
Completed Deliverables:                            Stored Locations:

Other Project Successes:                            Factors that support or hinder success:


	Presidential Scholars Research

Weekly Report ______ Midterm Report ______ Final Report ______

Project Title:

Period:                                                                                          Today’s Date:

Name of Student Researcher:                                                    Email:

Name of Faculty Researcher:                                                     Email:

Research Question(s) being considered:

Accomplishments this week:

Plans for the coming week:

List any literature, websites, or other research groups that have been consulted and found useful (on the web or in journals or books):

List any resources you need to move ahead:

List any challenges or concerns:



Student Post-REU Self-Assessment

As a student researcher, you can ask yourself these questions after the REU. They will serve as a good preparation for your post-REU conversation with your faculty mentor.

· What did I learn about research?

· Am I more interested/less interested in a research career in CS?

· What questions do I still have about research in CS?

· Am I done with this research, or is it a topic I’d like to investigate further, either as a basis for an independent study course or a larger project?

· How can I use my experience in applying for a graduate program?

· Were there specific aspects of the REU I really enjoyed or really disliked? What were they?

· What suggestions can I give the faculty mentor to make future REUs even more successful?

· Would I like to continue working in this research area in graduate school?

Comprehensive Post-REU Student Self-Assessment Survey

Note: This is a more comprehensive self-evaluation tool
 which is useful for determining specific research skills you, the student researcher, acquired, your self-perception as a researcher, and your plans for graduate study.

SECTION 1: RESEARCH SKILLS

Did the REU help me to…

· Understand contemporary concepts in computing?

· Make use of others’ research in computing (e.g., from journal articles)?

· Develop better research skills?

· Select a research topic?

· Identify a specific question for investigation based on existing research in computing?

· Formulate a research hypothesis based on a specific question?

· Design an experiment or theoretical test of a hypothesis?

· Write programming code for testing?

· Observe and collect data?

· Understand how to synthesize existing research on a subject?

· Statistically analyze data?

· Reformulate the original research hypothesis (as appropriate)?

· Relate results to the “bigger picture” in computing?

· Prepare a poster or presentation for a professional conference?

· Orally communicate the results of research projects?

· Write a research paper for publication?

· Deal with setbacks (e.g., participants leaving study)?

· Deal with unexpected findings?

· Clarify career options?

· Find other research opportunities?

· Identify fellowship opportunities?

· Select a graduate school?

· Apply to graduate school?

· Understand the qualifications for applying to graduate school?

SECTION 2: PERCEPTIONS AS A RESEARCHER

Can I confidently say that because of the REU…

· I feel like I belong to a community of researchers?

· I feel more confident of my computing knowledge in general?

· I feel more confident of my understanding of research and what researchers do?

· My project was challenging to me?

· It is important to me that my project solves a real-world problem?

· I feel a stronger commitment to finish my computing degree?

· Over the course of the summer/semester/year, I felt greater responsibility for the project?

· The research topic was interesting to me?

· I had the support I needed to make a contribution to the project?

· I am proud of my contribution to the project?

SECTION 3. PREPARATION FOR ENROLLMENT IN A GRADUATE PROGRAM

Can I confidently say that because of the REU I will take the following steps toward enrollment in a graduate program?
· Peruse websites to find relevant programs?

· Study for entrance exam (e.g., GRE or other standardized test)?

· Take entrance exam?

· Complete and submit application?

· Visit graduate program campus?

· Talk to graduate advisor/director?

· Talk to other faculty in the department?

· Seek letters of recommendation?

· Write an admission essay or personal statement?

· Seek academic transcripts?
You may wish to discuss with the questions you did not feel were satisfied by your participation in the REU with your REU faculty mentor.

Beyond the REU: Next Steps for Student Researchers

There are many different avenues for activity beyond the REU. You may want to discuss these options with your faculty mentor who may be able to help you plan your next steps.

You can leverage your participation in an REU to increase your competitiveness for undergraduate research awards, fellowships and scholarships, and for graduate school admissions. Consider the following approaches:

Present Your Research. By presenting your research, either in person or in print, you will gain valuable experience in placing your work in the appropriate context, discussing it with people who may or may not know much about it, and understanding next steps for your research.

After your research project has concluded, make a poster or write a paper describing your research results. Once completed and reviewed by your faculty mentor, you can send the poster or paper to a conference or journal for peer-review. You can find details about preparing materials to submit and dates for submission on the website of the conference or journal you are considering.

Poster Presentations. Research poster presentations are often part of larger academic conferences. Many involve a submission process, so check on the conference website for submission guidelines. Here are some to consider:
· The Association of Computer/Information Sciences and Engineering Departments at Minority Institutions (ADMI)
http://www.admiusa.org
· The ACM’s (Association for Computing Machinery) Special Interest Group on Computer Science Education (SIGCSE)
http://www.sigcse.org
· Consortium for Computing Science in Colleges (CCSC)
http://www.ccsc.org/events/conferences.htm
· Grace Hopper Celebration of Women in Computing
http://www.gracehopper.org
· Society of Hispanic Professional Engineers (SHPE)
http://www.shpe.org
· Tapia Conference on Diversity in Computing
www.tapiaconference.org
Conference and Institution Meetings. Many specific subgroups in computing have their own conferences to which you can submit a poster or paper. The IEEE Computer Society, Association for Computing Machinery (ACM), or Society for Industrial and Applied Mathematics (SIAM) professional societies, among others, sponsor a range of meetings throughout the year. Formats and length can vary, so make sure you check the specific requirements of the event you are considering.

Travel Scholarships. Scholarships for student travel to these conferences are often available. You will find instructions for applying on the conference websites. The funding source for the REU program you participated in, if it was a funded research experience, may offer conference travel funding. Also, organizations such as the Coalition to Diversify Computing and ACM-W have programs that provide travel support for students to attend conferences, even if the student is not presenting a poster or paper.

Awards. If your research has been well received and your faculty mentor is supportive, consider applying for award consideration.

· The Computing Research Association (CRA) (http://www.cra.org) offers annual undergraduate student research awards. A faculty member who has first-hand knowledge of your research contribution must make the nomination.

· Honor societies, such as Phi Kappa Phi (http://www.phikappaphi.org) and Sigma Xi (http://www.sigmaxi.org) have national chapter awards, as well as those offered by their local chapters, many of which may be based at your college or university. Local chapters of IEEE and ACM also offer student awards.

· Many universities and some departments offer undergraduate research awards.

Undergraduate Scholarships. Scholarships for undergraduates pursuing computing degrees are available. Goldwater Scholarships for Undergraduates (http://www.act.org/goldwater) is one source for scholarships: Three hundred highly competitive scholarships are awarded (maximum of $7500, based on financial need) annually to college sophomores (two years of support) and juniors (one year of support). A faculty nomination is required. Four undergraduates per year can be nominated from a given school.

Ronald E. McNair Program (http://www2.ed.gov/programs/triomcnair/index.html) cultivates promising undergraduates for graduate education. Many colleges and universities have this program available.

Other REU experiences. A second REU experience, sometimes with a different faculty mentor or at a different location, can broaden your perspective, help you compare your educational progress with that of students from other schools (who are also visiting), and give you a chance to interact with graduate students if you haven’t already had such a chance. There are a number of REU experiences that can double as (paid) summer jobs. Many of these are away from your home institution, but travel to the summer location is usually covered for you. To consider this possibility, watch for advertisements for summer REU experiences with US government labs and through CRA and NSF. (See also http://www.cra-w.org/undergraduate or http://www.nsf.gov/crssprgm/reu/reu_search.cfm.)

Graduate School Applications. If you have enjoyed the REU, your faculty mentor may encourage you to consider graduate school. Bring the subject up yourself if you would like to know more about graduate school. Also consult the Computing Research Association’s Graduate School Information Guide for Women and Minorities in Computer Science and Engineering (click on “Publications” at http://cra-w.org/Resources or search for “CRA Graduate School Information Guide”) for more details on graduate school. As you enter your senior year, arrange to take the GRE exam if the graduate programs you are applying to require it. You may want to also take the CS subject exam, if the graduate programs you are applying to require or recommend it. Fee reductions and waivers are available to cover the cost of the exam; financial eligibility criteria and restrictions on the distribution of fee waiver certificates are explained in the GRE guidelines at the GRE website.

The graduate school application process is probably unfamiliar to you, unless you have talked to your faculty mentor or graduate students in the department. Find out all you can about graduate applications from your faculty mentor, your department, and graduate students. Graduate applications are usually completed and submitted during fall of your senior year. Resources such as Donald Asher’s Graduate Admissions Essays** are useful; the Graduate Admissions and/or Career Services Office at your university should also be able to assist you.

Prepare your personal statement. If you are applying to graduate school, this will be a part of your graduate school application. Much like a résumé or curriculum vitae, a personal statement is an evolving document that you can refine and add to throughout your undergraduate career. It is a key document for admission to graduate school. Ask your faculty advisor, academic advisor, or graduate students for advice on writing a personal statement.

Your résumé. List your REU experience on your résumé. Also, if you (with or without co-authors) submitted or published a research paper on the work, also include that on your résumé. REU experiences are highly regarded by some potential employers and by others who read your résumé (e.g., scholarship committees, graduate school admission committees). Here is an example statement you might edit and include on your résumé or application:

	<REU project name>

<University name>

Over the past two years, I have been working with <name of faculty mentor> and recent PhD graduate <name of grad student mentor> on how information foraging theory can be used to help in debugging tasks. When people debug, they can use bug reports to find scent that can lead them to the bug in the source code. I co-led, with <name of faculty mentor or other collaborator>, a team of three students in developing and refining the code set used to categorize 12 verbal transcripts of professional programmers while they debugged, categorizing their utterances according to principles of information foraging theory. I also co-authored two papers, which are listed in the Publications section of this résumé.

Publications:

1. <Be sure to use the standard citation methods for your field of study, to include authors, title, conference/journal, date, pages (if already published), status (if it hasn’t appeared yet. e.g., “under review”, “to appear” ...>

2. ...


Graduate Scholarships and Fellowships. Graduate scholarship and fellowship applications are usually due early in the fall semester prior to the academic year for which you are seeking admission. Scholarship applications can be due before graduate applications, so pay careful attention to the deadlines.

A range of graduate scholarships and opportunities are available on these websites:

· American Society for Engineering Education (http://www.asee.org)

· Computing Research Association (http://www.cra.org/for-students)

· NSF Graduate Research Fellowship (http://www.nsfgrfp.org)

Note. At the close of your REU experience, pause to reflect: you are the face of the future of computing and information technology. Research in this field, to which you have just contributed, is unique in that much of the innovation comes from the ground up (newcomers to the field), not just from the top down (established researchers). Examples abound: Facebook, Google, and early PC operating systems are just a few well-known products that were initially developed by students.

Your faculty mentor and everyone who contributed to REU-in-a-Box hope that your experience has helped you to discover the excitement of computing/IT research and perhaps will even lead you to a future you did not imagine before.

� Cossa, J. & Barker, L. (2009, May). Alliance for Advancing African American Researchers in


Computing (A4RC) Undergraduate Report.


** Asher, D. (2008). Graduate Admissions Essays (3rd ed.). Berkeley: Ten Speed Press. See: � HYPERLINK "http://www.donaldasher.com" ��http://www.donaldasher.com�.
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