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[bookmark: _olv9uv6u7d3b]The academic relationship between a researcher and their mentor is a core feature of scientific research training. One of the most important aspects of this training dynamic is ongoing assessment provided through feedback in order to accelerate on-the-job training, foster a desire for learning and ultimately elevate every students’ potential to succeed in the STEM workforce. The aim of the Toolkit for Undergraduate Research Mentoring (TURMs) is to make the introduction of research mentorship as transparent as possible to undergraduates. This resource was developed to help make mentoring undergraduates a positive and constructive process that benefits both the mentee and the mentor.

[bookmark: _2hz83zs22vd3]Quick Form Links
The four worksheets in this Toolkit will help set clear expectations (Form 1), train undergraduates to reflect on their goals and identify their struggles (Form 2), create the opportunity to model positive communication about scientific progress (Form 3), and evaluate the work, effort, and accomplishments of your researcher (Form 4). This Toolkit can be used in one finite research experience (like NCSU BIT SURE) and it can also be applied recursively to develop research skills, set goals, and prepare researchers for job evaluations that are essential for success in any future STEM career!
FORM 1 - Goal Setting

FORM 2 - Undergraduate Input

FORM 3 - Mentoring Feedback

FORM 4 - Evaluative Assessment
[bookmark: _8p5hc9vyaez3]Introduction to Mentoring Undergraduate Researchers
The objective of this toolkit is to lay out a model for positive formal evaluation that encourages undergraduates to take ownership of their work, drive their own formative evaluation process and support self-awareness. The scope of the role as a mentor far exceeds the resources that are provided here. Mentors will train new researchers, offer creative ideas, stimulate problem solving, provide wisdom, and model how our work as scientists is carried out. This guidance will advance their career goals, expose them to challenges, provide affirmation and guide them with constructive feedback. To the latter endeavor, this resource should provide an iterative template for a formal evaluation that encompasses goal setting, formative assessments, and an evaluative assessment. 
Mentoring undergraduate researchers provides students the opportunity to confidently apply knowledge that is acquired in lecture halls and deepen their scientific understanding of life. It should be acknowledged that while mentoring undergraduates can be extremely rewarding, it can also be difficult as college students are limited in their availability, may only be able to commit in the short-term, and have split priorities that are concomitant with the demands on undergraduates. It is important to acknowledge these challenges without judgment in order to give undergraduate researchers the proper attention and training to carry out their given responsibilities, as we are preparing future scientists to enter the workforce as well as enriching our society with scientifically literate citizens. This resource was designed with all students in mind, not just graduate/professional school bound individuals. Providing undergraduates with clear expectations will improve any student’s productivity and research outcomes as well as set expectations for their future employment. The goal is to prepare all university diploma carriers to be successful, scientifically-minded employable adults.
Additionally, it is important to understand that mentoring has both formal and informal aspects. Giving clear and timely feedback is a considerable task that requires scope, intentionality, and clarity. It is critical to provide a sanctuary for mentees to confide their findings, ideas, and questions while challenging them to think for themselves and to arrive at their own conclusions. Growth is uncomfortable; and taking on a new challenge can be intimidating. Be sure that critical feedback is given with support and encouragement. Critical feedback clarifies a task, improves motivation, and is perceived as valuable. Good communication, trust and respect must be modeled by the mentor during each step in the feedback process. This resource focuses on how to introduce the nature of research to undergraduates through goal setting and iterative feedback. For additional guidance fostering healthy mentor-mentee relationships explore the resources at the end of this handbook!


[bookmark: _jqdmu3ac0f20]Critical feedback…
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[bookmark: _dbbtugrtkx2y]Guidelines for implementing TURMs
[bookmark: _dg4clec9wc6r]Form 1 - Goal Setting
At the beginning of an undergraduate research experience, both the mentor and mentee should meet and outline key aspects of the undergraduate researcher’s job. What are their responsibilities? What skills are they going to gain? What does success look like for their research? How does their role fit into a larger scientific question/project? Additionally, strong mentorship benefits from the mentor understanding the motivations of the mentee. Both the mentor and undergraduate researcher will outline these points as early on in a project as possible.

COMPLETE FORM 1 TOGETHER
PART 1: The mentor should provide to the undergraduate with a research plan**: 
•	a description of the work the undergraduate will set out to accomplish
•	the tasks they will undertake, 
•	the skills they will need in order to perform the tasks, 
•	and how the results will fit into the goals of its larger project.
**Often, research plans may change depending on the course of a project, and this should NOT be considered a contract of deliverables. The mentor should make this point clear to the undergraduate.

This is beneficial to the undergraduate, both to better understand their work, but to also know the skill sets they will acquire. Encourage the undergraduate to ask questions during your explanation of their project and they should be given the opportunity to change, add, or omit goals as they see reasonable. Beginning researchers may not yet have the scope to contribute to this section but you should prompt the undergrad that they can request changes. **If this toolkit is used repeatedly over a semester basis, begin again with Part 1 at the start of each term and encourage your undergraduate researcher to take ownership over the planning stage with your oversight and approval! 

PART 2: The undergraduate should outline to the mentor:
• A description of the undergraduate’s goals and motivations 
•	their motivations for doing research 
•	their short-term academic goals 
•	their long-term career goals
•	how doing research builds towards their goals

Writing out a description of the research that an undergraduate will embark on is a simple and easy way to remove a potential barrier to better understand their research topic. This establishes clear goals for their project, and it creates an opportunity to talk about the uncertainty of science research. They will likely be performing iterative experiments to acquire evidence supporting yet to be defined conclusions. As this is also likely to be their first experience tackling work without a prescribed answer, it helps prepare them for the uncertainty of scientific research.

Once completed and discussed, ensure that BOTH mentor and mentee have access to FORM 1 to reference frequently.

[bookmark: _xtgvj8slqgz]Form 2 - Undergraduate Input
Midway through the semester, revisit the goals that were embarked on at the beginning of the semester. Tuning our goals over time is an inevitable aspect of science and this should be addressed proactively. Before making any changes by removing, adding, or editing goals, give the undergraduate the opportunity to outline the work they have done and also what still needs to be done in the near future. Prompting them to reflect on the goals that they have worked towards and to identify any struggles they are encountering will aid in your ability to guide them through their research.

THE UNDERGRADUATE RESEARCHER COMPLETES FORM 2
•	Undergraduate schedules a meeting with their mentor (encouragement may be necessary, but it is important to set a precedent for the mentee to seek feedback).
•	Undergraduate completes FORM 2.
•	At the meeting, both the mentor and mentee should have a copy of FORM 1 and FORM 2. 
•	Ask the undergraduate to share information written down on FORM 2 with the mentor. 
•	Undergraduate researchers should do 95% of the talking. 
•	Mentor should only talk to help encourage communication driven by the undergraduate and to clarify descriptions if unclear (not if descriptions are unpleasant to the mentor).
· Mentor should have access to FORM 2 at the end of the meeting.

At the end of the meeting, thank the undergraduate for reflecting on their work and let them know you will think over their self-assessment and meet again shortly to discuss further. 
[bookmark: _da73d71tfwes]Form 3 - Mentoring Feedback
Give yourself a week or two to fill out FORM 3 and then meet again for a mentor-led follow-up. This time-lapse serves a few purposes. First, it gives you time to evaluate the depth of understanding your researcher has on their project or where deficiencies exist. It is helpful to give yourself time to reflect rather than react and to devise a plan to address moving forward without being put on the spot. This may lead to a situation where an undergraduate needs to be challenged more if they are flourishing, or where a student may need more training or coaching. The mentor should address both the accomplishments and the struggles of their mentee. Mentors should be open to getting questions, helping resolve setbacks, and fostering positive communication about scientific progress. It is crucial to provide young researchers with a positive foundation for receiving constructive feedback and that the purpose of this is to clarify tasks, improve motivation, and is perceived as valuable to the undergraduate.

THE MENTOR COMPLETES FORM 3
•	Mentors should consider all input from FORM 2 and address each point made by their undergraduate researcher.
•	For each point, make sure that the undergraduate understands the feedback, and has the tools, instruction and support to be productive.
· While you are leading the conversation, you should aim to share communication 50:50 with your mentee. 

[bookmark: _ge1zmfeejt0y]Form 4 - Evaluative Assessment
At the end of the semester, formally evaluate the work, effort, and accomplishments of the undergraduate. What progress have they made? What are strengths you have observed? Where do you see areas for them to improve? How can you both work to tackle challenges moving forward? (Are you moving forward together or is the undergraduate moving on?) 

THE MENTOR COMPLETES FORM 4
•	Both mentor and mentee should be given access to FORM 4.
•	Undergraduates should schedule the meeting with the mentor.
•	After the meeting, both the mentor and undergraduate keep their copy of FORM 4 and any new notes made during the meeting should be shared.

Seeing these accomplishments written down is so valuable for their intellectual growth as are areas for improvement. These evaluations can be saved and used to help students detail their resumes and seek job applications, affirming their abilities and strengths! This can even benefit you, as this can comprise foundational materials for letters of recommendation down the line!
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