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Goals and Structure of the BIEN Mentoring Program
Mentoring is an essential component of the Biosystems Internships for Engineers (BIEN) program. BIEN is committed to a robust, multi-faceted mentoring framework designed to support at least the following four goals:

A. Guide and support students with the technical aspects of their specific research project and general understanding of the research process.

B. Assist students with career planning and preparations.

C. Help students gain an appreciation for the value of mentoring. (This is realized in two ways.)

1. Helping students recognize good role-models and how important they are for efficiently advancing their careers.

2. Helping students understand their own responsibilities in a mentoring relationship.

D. Impart to students confidence in their abilities and sense of acceptance by the relevant research community.
The programmatic structures implemented to encourage achievement of these goals include both individual faculty-student meetings and various informal interactions. The latter are essential for creating an open and supportive environment. Formal mentoring interactions include regular meetings between REU undergraduates and their faculty mentors. Students will also meet regularly with graduate student mentors who supervise their work. The REU students will also be expected to participate in the regular, research team meetings held by the faculty.

These formal activities will be supplemented with various informal, community building activities. The most import of these is the semimonthly “Coffee Talk.” This event will be an informal meeting of faculty, graduate students, and undergraduate participants, with light refreshments. During the coffee hour students will brief everyone on the progress of their research and what they have learned. Faculty mentors will also take turns delivering informal short talks on their recent research (which is not limited to the REU project scope).
Strategies for realizing the BIEN mentoring goals should be deployed over the range of these formal and informal activities. The specific implementation will be highly contextual depending as it does on the mentoring style of the faculty supervisor and background of the student. Therefore, rather than attempt a taxonomy of every possible mentoring relationship, it seems best to discuss the general nature of the mentoring relationship and attempt to discern some fundamental principles having general validity and wide applicability. These can then be adapted and applied to the exigencies of most mentoring situations. 
What is Mentoring?
Mentoring has occurred throughout human history. Indeed, the etymology of ‘mentoring’ goes back to one of the first recorded mentoring relationships. In Homer's Odyssey, we are introduced to Odysseus’ wise and trusted counselor Mentor. Before embarking for Troy, Odysseus entrusted Mentor with the care of his household, including the education of his son Telemachus. Under the tutelage of Mentor, Telemachus grew into a keen and noble young man. Mentor also counseled Odysseus’ wife Penelope in the matter of her suitors who waited to replace Ithica’s king who was presumed lost. Also, in the course of his travels, Odysseus's fortunes where overseen by Athena who often appeared in the guise of Mentor to both he and Telemachus. Thus, going back through Latin to the Greek, ‘mentor’ has come to mean a wise counselor, tutor, or guide.

A mentoring relationship involves the pairing of two individuals, one of whom has more knowledge, skill, or experience than the other. The purpose of this relationships is for the less experienced of the two to acquire various skills and knowledge and thus to grow and develop personally and professionally. Such relationships exist in every field of human endeavor. In academia, mentoring relationships often occur between peers such as between faculty members or between students. Faculty members also provide mentoring opportunities to their graduate and undergraduate students, guiding and facilitating their educational growth. In the realm of engineering, mentors help students achieve technical expertise through academic success, encourage and facilitate their social integration into the discipline, and advise them on career options and employment opportunities.

Good mentoring relationships are characterized by mutual respect and understanding and concern on the part of mentors for their charges. Mentors assume multiple roles in these relationships. They are good listeners - spending time learning about the concerns and interests of their mentees. They provide encouragement and support. Mentors also share their life experiences and specialized knowledge. The latter may take the form of coaching protégés and providing feedback on their performance.

Primary Traits of a Good Mentor

The traits of a good mentor can be categorized in various ways. For our purposes, we will bifurcate them into two broad areas: (I) Professional Growth and Career Development and (II) Personal/Psychological Support. Each of the areas covers many specific traits which can be further categorized for explanatory purposes.
Professional Growth and Career Development

1. Providing Exposure to the Discipline
2. Providing Protection and Guidance
3. Coaching

4. Sponsorship

The mentoring traits that fall under “Professional Growth and Career Development” can be subdivided into four groups (listed above). Each of these subdivisions is multifaceted and sometime overlap. 
Aspects of the first division include providing mentees with specific knowledge or skills (sometimes thorough explicit demonstration), facilitating their entrance into the broader network of the profession’s membership, and assisting with detailed academic and career planning. The second division includes helping the mentee develop a more sophisticate understanding of the discipline’s rules, and customs, and helping them see the consequences of their plans and decisions. This also includes confronting students when they are transgressing behavioral norms of the discipline.
“Coaching”, among other things, consists of identifying a mentee’s developmental needs and assigning relevant tasks, providing detailed feedback on their performance, not doing too much for them, and challenging them, especially when they are underperforming. “Sponsorship” means looking out for or creating opportunities for one’s mentees. Sometimes this will require the mentor to provide necessary introductions or letters of recommendation to ensure the mentee can take advantage of these opportunities.
Personal/Psychological Support
1. Counseling

2. Friendship

3. Role-modeling

4. Acceptance/Confirmation

A good mentor also realizes the importance of providing other forms of support for their charges. Mentoring activities which enhance a mentee’s self-efficacy, personal development, identity, and work effectiveness fall under the rubric of “Personal/Psychological Support”. The key here is to help the mentee establish a clear sense of identity within the profession that will promote success. This domain of mentoring can be fruitfully analyzed in terms of four divisions.
Satisfying the demands of all four dimensions is essential if students are going to be effectively integrated into the social and intellectual fabric of a discipline. Fundamental to success here is being prepared to acknowledge, understand, and address the needs of a student outside the purely academic. Students with non-academic issues or concerns that are going unaddressed cannot be expected to perform optimally. Thus, a good mentor knows that counseling is sometimes necessary to address such matters. Many issues affecting students/mentees can be addressed directly by a mentor with careful attention. However, sometimes a student’s problems are much too serious and go well beyond the expertise of the mentor. In such cases the mentor must be willing and able to refer their mentee to the appropriate professionals that can assist them fully.
“Friendship” is essential for full acculturation into the discipline. However, this relationship is not that between equals. Nevertheless, a strong mentoring relationship should be characterized by a friendship encompassing co-operative and supportive interaction where both partners are engaged in sharing knowledge, mutual respect, and concern for each other. The extent to which a mentee experiences this sort of mentoring relationships the more likely they are to feel welcome and persist in the field.

“Role-Modeling” is not something that is optional in a mentoring relationship. While you can choose to be a mentor, you cannot choose to be a role-model. You are a role-model. The only question is whether or not you are a good or bad role-model. A good mentor seeks to live-up to the highest professional and ethical standards possible so they can provide an example worth emulating. The intimacy of a mentoring relationship coupled with an inspiring role-model in the mentor can have a strong psychological impact on the mentee and can accelerate their progress in ways that programmatic indoctrination cannot.

“Acceptance/Confirmation” is essential if students are going to feel welcome and ultimately wish to remain in the field. The mentor can provide this through friendship. The mentor should also seek to valid their mentees through compliments on their achievements, encouragement, high-quality one-on-one interactions, and identifying with their concerns.
Some Responsibilities/Expectations of a Mentor

To ensure the mentees have a positive and productive mentoring experience, mentors need to provide as much structure and be as explicit as possible with their mentees regarding expectations. At a very minimum, the following should be observed: 

1. Treat your students with respect

2. Schedule regular meetings with clear expectations

3. Criticize only the student’s work and never their person

4. Trust the student to be serious about the discipline

5. Use your power as the gate keeper of the profession wisely and fairly

6. Let mentees develop his/her own voice and style

7. Let the student make his/her own decisions and set his/her own priorities

8. Recognize the autonomy of the student in handling his/her family and social life

9. Focus on meeting the student's needs and not my own
10. Identifying projects/opportunities for students that make it possible for them grow

11. Tailoring assignments/tasks to the students abilities
12. Focus on putting the student in the forefront and staying in the background during performances and demonstrations

13. Place mentoring as a high priority professional responsibility

14. Model your behavior on the highest professional ethical standards 
15. Provide constructive and supportive feedback

16. Provide encouragement and support

17. Maintain confidentiality with respect to all communications

Student Responsibilities in a Mentoring Relationship

The privileges and benefits accruing to students by virtue of their participation in a mentoring relationship are many. However, participation also entails a number of obligations on the part of the student/mentee. By complying with these requirements they make it possible for the mentor to better guide and facilitate their development thus allowing the mentee to get more out of the program. Specific responsibilities/expectations are listed below:

Each student/mentee should:

1. Take responsibility for their learning and growth

2. Treat their mentor with the respect due a more experienced professional

3. Be prepared for each meeting

4. As a specific example, carefully reflect on your goals or objectives so you can clearly articulate these or your uncertainties about them to your mentor

5. Expressing personal needs and concerns so the mentor will be better able to advise and guide them and/or direct them to appropriate resources

6. Trust their mentor is concerned with helping them develop into a competent professional

7. Trust that their mentor has the best interests of the profession as his/her concern

8. Be prepared to deal with the consequences of their decisions

9. Recognize the mentor’s responsibility to push for the highest standards in their mentee’s professional performance

10. Take full responsibility for the consequences of their life choices

11. Set career goals based on their own values

12. Respond to their mentors constructive comments and work to integrate them into their own work

13. Seek a mentor’s guidance in the proper application of the profession’s code of ethics

Appendix: Mentoring Resources
Biehl, B. (1997) Mentoring: Confidence in Finding a Mentor and Becoming One. Nashville, TN: Broadman & Holman Publishers.
The Mentor: An Academic Advising Journal. Published by the Penn State Center for Excellence in Academic Advising.
* National Academy of Sciences, National Academy of Engineering, and Institute of Medicine. (1997)  Advisor, Teacher, Role Model, Friend: On Being a Mentor to Students in Science and Engineering. Washington, D.C.: National Academy Press.
Available online: http://www.nap.edu/readingroom/books/mentor/
Russell, Jeffrey (2006) ”Mentoring in Engineering.” Leadership Management in Engineering, 6 (1), 34-37.
Vesilind, P. Aarne. (2001) “Mentoring Engineering Students: Turning Pebbles into Diamonds.” Journal of Engineering Education, 407-411.
Sexual Harassment Policy and Procedures, University of Maryland, College Park. These can be found in the Undergraduate Catalog (www.umd.edu/catalog) and online at: http://www.umd.edu/catalog/index.cfm/show/content.section/c/52/s/943.
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