Challenges of Engaging in Research with Undergraduate Students
The challenges associated with undergraduate research qualitatively mirror the challenges of graduate level research, but in nearly all aspects are quantitatively more difficult.  A number of reasons account for this difference:
i)
Starting undergraduates are nearly always less prepared than starting graduate students.

ii)
Graduate students have a higher level of self-selection.  (i.e.  Undergraduate students more frequently view a research experience as a means to determine career pathways.)
iii)
Support mechanisms, evaluation structures, and reward systems for graduate research are well established and well defined, while those for undergraduate research are still being developed in many institutions and disciplines.
iv)
Funding mechanisms have not truly figured out how to properly evaluate and fund undergraduate research. 
Minimizing challenges necessarily requires tradeoffs regardless of institution and student type.  As will be described below, doing so is more difficult with undergraduates than with graduate students and in institutions with more limited resources.  The issues discussed in this document have been placed under the headings of students, faculty, and administration.  Of course, many of these challenges do not fit neatly into a single category, but organizing them makes this document simpler to compose and, the author hopes, read.  
It is important to note that following items are challenges, not barriers.  All can be overcome and, indeed, are overcome on a regular basis by faculty in a wide variety of disciplines at institutions of all types.  Also as noted below, required Capstone research increases the magnitude of challenges, but this should not be taken as a call for eliminating this requirement.  Indeed, the author’s home department requires Capstone for more than 90% of its graduates and has kept the requirement even after review of the costs associated with it.  The described challenges are derived from personal experience of the author, discussions with other practitioners of research with undergraduate students from primarily undergraduate institutions, and two publications from the Council on Undergraduate Research.*  
The Students

1) Preparation.  Educationally, under the best of circumstances, a student will have had 3 years of coursework before beginning work in a research lab.  However, this still leaves a student with 25% less coursework than a first year graduate student.  A student just having completed his/her freshman year will have only the most rudimentary knowledge of the discipline and initially will be little more than a pair of hands in the lab.
2) Inherent Talent.  This closely mirrors ‘preparation’ in that the winnowing process of going through a degree program means that senior students have, on average, more innate ability than more junior students.  Thus, on average graduate students are more talented than undergraduates because, on average, only better undergraduates go on to graduate school. 
3) Motivation.  When research participation is voluntary, motivation is probably not a factor, but for mandatory (e.g. Capstone) projects students frequently view research as a hoop to be leapt through. 
4) Time availability.  A typical graduate student will take little coursework after his/her first year while the typical undergraduate takes 16 credit hours each semester.  Except in the senior year, these hours rarely include research.  The combination of classes, work, and socialization frequently leave little time during the academic semesters for research.  Class schedules may also affect how much research time a student has.  Finally, in STEM disciplines, graduate students are usually paid to do research, while undergraduates frequently must hold outside jobs to pay for educational expenses and housing. 
5) Duration.  Under the best of circumstances, a good undergraduate student will work with a mentor for approximately 3 calendar years (end of freshman year through graduation).  Even assuming 12 week summers, the total research time probably does not add up to one full year for a graduate student without classes.
6) Maturity.  Younger students are less able to handle the adversity commonly present in research, particularly early in their projects.  They are less likely than graduate students to present or discuss problems because of the perceived likelihood of disapproval.
The Faculty

Faculty working with undergraduates will encounter a number of challenges, some of which are surprising.  The two most significant are (1) that the sum of the factors just discussed presents significant constraints on project design/productivity and (2) the time requirements of mentoring undergraduates greatly exceed those of mentoring graduate students relative to research output.
A common model of graduate research is to provide the student with problem and let him/her develop it with only limited guidance.  This model utterly fails with undergraduates.  Projects need to be designed with special care to take into account the limitations described in the previous section.  In particular, projects must generally:
i) be of reasonable difficulty,  Particularly for new students, projects should not be overwhelming, but should challenge them intellectually.  Students should not be used primarily in a supporting role for graduate students (e.g. making starting materials).
ii) be of manageable size,  Particularly during the academic year, beginning projects must be something upon which students can make reasonable progress.  Overall projects may be open ended, but the initial slice should be something a new student can manage.
iii) be rapidly successful,  Projects should yield positive results reasonably rapidly.  While not a necessity, projects that require extensive background reading or weeks of preparatory work will tend to demoralize a new student, as will an activity that rarely succeeds.
iv) have reasonable goals,  Particularly for students who will work with a mentor for a year or more, the student should be able to complete a significant portion of a publishable project.  
v) and be understandable given the student’s background.  Students should understand the significance of the both the whole project and their portion in language appropriate for their educational background.
Time requirements.  All students require a significant time investment before they become productive.  However graduate students work in an immersive environment almost from the beginning of their research careers.  In contrast, during the academic semester significant time constraints exist for undergraduates.  In this situation, training will take much longer and involve more repetition.  If one does not have graduate students, then the faculty member performs this training at a great time cost.  Furthermore, the time from beginning research to graduation is typically far shorter for undergraduate students than doctoral students and so training must be conducted more frequently.  Finally, in situations in which Capstone research is required there may be a large number of undergraduates and this will necessitate the frequent training of students.
Even if students perform the laboratory training and supervision, the restricted knowledge base of undergraduates means they need much more instruction in the field to possess current and adequate knowledge to understand the tasks in which they engage and to make meaningful contributions to the project.  Finally, undergraduate researchers will expect guidance with respect to the classes they take and their long term career goals.  This requires meeting with undergraduates frequently, perhaps daily.  Mentoring undergraduates is first, and foremost, an educational activity.  Most faculty would never hand off teaching courses in their majors to graduate students, they should not do so with mentoring.
Student Interest vs. Self-Interest.   Typically with graduate students, benefits to students and faculty self-interest coincide.  Increased research productivity provides strong benefits to both.  This is less true with undergraduate research.  While a research experience is valuable to students, the value added by a publication (and certainly a second publication) does not usually mirror the advantage of a higher GPA.
The Administration

While many faculty members (particularly younger ones) engaged in research as undergraduates, they did so because of self-motivation that caused them to seek out the opportunity.  If increasing undergraduate research participation is a goal, then the university must develop support structures to manage the task, additional resources must be made available to allow for the increased workload, and reward structures must change to allow for productivity differences associated with undergraduate research as opposed to graduate research.
Support structures.  Advising centers and offices of undergraduate research can reduce some of the workload associated with programmatic increases in undergraduate research participation.  Like faculty, advisors should be looking for students who show disciplinary interest and/or aptitude and suggest they explore research as a method of learning.  Advisors can also create web pages, handouts, and other materials to make opportunities known to students.  Departments and colleges can highlight student achievement in research. They may also be able to help devise materials that speak to freshman and sophomores better than traditional materials devised for students with more developed backgrounds.  An Office of Undergraduate Research could manage activities, such as campus research days, that are usually coordinated by faculty.
Reward systems.  Merit, tenure, and promotion evaluations should be modified (if necessary) to accommodate the challenges discussed earlier in this document, however the basic activities of research (e.g. proposal writing, publications, presentations) are the same.
Productivity differences.  The key factors affecting productivity are proper project design (vide supra) and manageable numbers of students.  One student almost always increases productivity, while 4 or more will usually require all of one’s ‘research time’ to manage the group, leaving none for a faculty member to do research herself/himself.  
Concluding Remarks

A document such as this is necessarily negative in tone.  In that, I believe I have succeeded admirably.  It is a list of challenges, not opportunities, and does not discuss the countless success stories that exist.  If there is a ‘take home’ message from this document and the author’s knowledge of successful practitioners of research with undergraduates, it is that all of these challenges can be overcome with good planning and commitment at all levels (students, faculty, administration).
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