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In today’s highly competitive college atmosphere students are looking for ways to distinguish themselves by gaining more in-depth learning experiences in their major area of study. To differentiate themselves, students often conduct senior honors theses. Although self-presentational concerns like getting good jobs and pursuing graduate education are important to students and senior theses serve to help students in these pursuits, they are not the intention of a senior honors thesis from the perspective of the mentor or institution (and should not be the overarching goal of the student). Instead, the honors thesis is a way for students to conduct a research project, performance piece, or creative writing project that allows them to learn about how knowledge in their chosen discipline is created and how to become actively engaged in the type of professional activities that will prepare them to move into their chosen career path.1 There are several ways that senior honors theses can begin. It is my assertion that the genesis of the project is not as important as the relationships and knowledge that is attained by conducting a senior honors thesis. To elaborate, how the relationship between the faculty mentor and the student is started (e.g., in class, as a lab assistant) or how the idea for the thesis was conceived (independent reading, in class epiphany, or extending the ideas of a mentor) is not as important as the relationship that is fostered and the learning that takes place when students work closely with their mentor – especially when learning about the scientific process. What is the most effective way to mentor a student conducting a senior thesis?

While some mentors can be extremely effective in facilitating and mentoring undergraduates without specific structure, it may be helpful to have a set timetable and strategy for completing the thesis on time utilizing a process that allows the student to feel ownership over the project. In addition, students should gain the as much expertise as possible in conducting research and their specific area of concentration. 

This outline of conducting a senior thesis is not intended to be a strict, “you will do research that follows from my research in a timely fashion” approach (or a strict and rigid timeline for completing a thesis), but a collaborative project that has boundaries and palpable expectations that students and mentors agree on before the project begins. Thus, the mentor should explain the process to the student and attain the student’s consent in conducting the thesis in this fashion. In my experience doing senior theses, the best experience for the students usually comes from conducting research that they are interested in and for which they generate the initial ideas. Within reason, a mentor does not have to be a steeped expert in the field that the student wants to explore, but there should be some connection between the students’ interests and those of their mentor. For example, you would not want to do research on social psychology with a mentor who is an expert in neuroscience. However, it is likely that a mentor will have enough knowledge to help a student on a subject that is within their field that is not necessarily within his or her subject of expertise. In some cases, mentors may benefit from attaining further knowledge in their discipline in so far as it can inform their teaching and research. 

Within this framework, the student is expected to take the lead in attaining reading materials, meeting with the mentor, examining appropriate methods, data analysis, and integrating their research into the extant literature. The student should be actively engaged in integrating appropriate materials and forming an opinion based on a working knowledge of the literature that is relevant to their topic of research. However, I feel that this timeline and strategy gives students guidance in how to engage with the mentor and allows them to ask for the appropriate help at the appropriate time. 

Students’ and mentors’ enthusiasm, time, and motivation undoubtedly wax and wane during the course of a year and often senior theses are not the experiences they could be because everything is done in a short period of time. Thus, the breadth of student’s knowledge on their chosen topic is not as vast as it could be (or perhaps should be). This organization is meant to maximize the benefits of conducting a senior honors thesis for the student and allow the mentor to feel control by creating solid boundaries with students regarding expectations. In addition, this approach has the added benefit of allowing the student and mentor to integrate and synthesize the content necessary to create, complete, and exhibit their work. 
The timeline and strategy

How can a thesis be most beneficial to the student? Can educators create a thesis program and philosophy that facilitates higher levels of learning and better research consistently? Of course not every student is the same and relationships and expectations will need to be tailored to the persona of the student somewhat, however this general approach to mentoring undergraduates completing their senior thesis attempts to outline a strategy that will be effective with most students. The timeline is set up such that the senior thesis experience lasts the whole senior year of school. The senior thesis is likely to be more effective as a learning tool when it is spread out over the course of the year. This timeframe gives the student and mentor the time that they need to attain their goals and conduct sound research. Rushed research is usually bad research so the first half of the year is spent creating the project hypotheses and methods for testing those hypotheses. The second half of the year is spent conducting the research, analyzing the data, and understanding how the results fit into the extant body of knowledge on the chosen topic.  Table 1 gives a representation of the work to be done on the senior honors thesis by week and semester. It should be noted that throughout the process of the thesis, students should meet with their mentors once a week at a regularly scheduled time.
The creation phase. Not all stories (or senior thesis) have a good beginning. However, a good beginning is essential to conducting or overseeing a mutually rewarding senior theses project. In this timeline for conducting a senior thesis, the creation phase is the first phase. The creation phase is the period of time spent generating the hypothesis that is going to be examined in the senior thesis and this phase has three concrete goals or milestones that should be explicitly discussed with the student and achieved more or less sequentially. The first goal is to identify topics that are of interest to the student. The second goal is to immerse the student in the area of study that they want to examine. And finally, the third goal is to generate a hypothesis that is interesting to the student and clever enough to make a meaningful contribution to the area of study targeted for research. Because each of the three goals in the creation phase are extremely important for making the thesis experience meaningful and rewarding, each goal and some strategies that facilitate attaining this goal will be discussed in detail. 

The first goal of the creation phase is to generate topics that are meaningful to the student and that could possibly be used as the subject of investigation in the senior honors thesis. This should be completed within the first three weeks of the first semester. Often times, students will approach faculty members with a vague idea of their research interests. However other times, students will come into the mentor’s office with an extremely well thought out hypothesis to test. While it may seem like these students’ are at totally different points in the process, they both need to examine several topics more thoroughly and be guided into examining what and why they want to conduct research in their chosen area. The strategy for fleshing out topics that could be examined is rather simple. Ask the student why they are interested in the topic they come to you with. Listen to what the student has to say and try to reflect it to her in more scientific terms. The goal as a mentor is to take the student’s ideas and, utilizing your expertise in conducting research, guide the student to examining topics that are theoretically rich and educating the student about how to think like a scientist. The goals for the student are to examine their own interests and integrate knowledge from various primary sources. More importantly, the student should explicitly strive to think in scientific terms about issues and problems that are important for the topics they are examining and ultimately chose to study. The culmination of this goal is to choose a topic that the student and the mentor feel is appropriate and interesting. This should be done in a face-to-face meeting in which the student presents a short list of ideas (or variations on their favorite idea) that they want to examine. The mentor should be given a copy of this list beforehand and prepared to ask questions about why this topic was chosen and guide the student into thinking about how certain topics that they are interested in are interrelated. Thus, it does not always have to be the case that a student chooses one topic, but they could combine multiple topics.    
The second milestone or goal is to immerse the student in the topic that they have chosen to examine empirically. To do this, the mentor should guide the student to more primary sources and summary chapters that are important for gaining knowledge in the chosen area of study. However, it is the student’s responsibility to take in the material and report frequently (i.e., weekly) about their progress. They should become intimately acquainted with the literature. During this period of immersion (approximately 7 weeks), the focus should be on theory and predictions of certain models within the chosen topic area. The student should become familiar with the theories and their predictions. They should be able to verbalize this knowledge and have discussions with the mentor about how certain theories differ. There should be less of a focus on methods (unless they are important to theoretical differences) and more of a focus on synthesizing ideas and understanding multiple viewpoints that are prominent in the chosen area of research. This may take some preparation time for the mentor, but time spent in this phase will greatly increase the quality of the work and your ability to guide the student to examine the literature carefully. The mentor should constantly focus on what debates and unanswered or unexplored questions are ripe for examination in this area. If the mentor wants to truly help students as researchers they will teach them to examine theoretically rich ideas that will be of interest not only to themselves but to the greater scientific community. At the end of the immersion period, the student and mentor should have a list of questions that are possible candidates for exploration in the thesis.

 The third and final goal of the creation phase is to generate a hypothesis that is interesting for the student and clever enough to make a meaningful contribution to the area of study targeted for research. Building on the knowledge gained in the immersion phase and the list of questions generated during that phase, this phase should move rather quickly (approximately 2 to 3 weeks). However, there are several points to note when forming hypotheses from the knowledge gained during the immersion phase. 
The project has to be manageable. The project should be specific enough to be interesting to other scientists and not have an excessive number of hypotheses. Usually, there should be one main prediction that involves mediators or moderators. This will allow the student to perceive the project as doable (e.g., not too large, able to be done with the resources that are available) and make it extremely clear what question the student wants to answer. I do not believe in a “shotgun” approach to research and, in general, this type of research is to be used for exploratory purposes – with the forethought that other studies will follow. Since the senior thesis usually involves one study, the question to be answered should be clear. Do not add measures or manipulations if there is not a strong theoretical reason for them to be added to the study. At the end of this phase the mentor and student should have a meeting in which they discuss and choose the best hypothesis to examine. To facilitate this meeting, the student should write an outline of why they think that certain areas would be interesting to study and what the theoretical purpose of her hypothesis is (what will be gained, scientifically, by examining this question). This outline can serve as an early draft of the introduction section of the paper.
In my mind, every paper is like an hourglass. It starts casting a theoretically wide net and by the end of the introduction moves to a very fine theoretical point – the presentation of the hypotheses. Of course, the discussion should work in just the opposite way (from a fine point to more general points of connection with other areas of research). This analogy usually helps students to understand how to make the case for certain hypotheses. The student should be responsible for the hypotheses, but the mentor should constantly add input about which ideas are the most theoretically rich and interesting. Ask students to explain their ideas and try to help students verbalize how other theories would explain the hypothesized findings. This may be difficult at first, but with sufficient practice students usually begin to understand how theories connect and that no theory is foolproof or applies to every situation. At the end of this phase there should be a decision about which hypotheses will be tested and a written out rationale for testing them. 
The methodological phase. The goal of the methodological phase is to discover the best way to test the hypotheses that the student generated during the creation phase. In the beginning of this phase (which should last about 3 weeks), the mentor and student should focus on how best to answer the question that they are interested in examining. Although this may seem like an easy task, it is actually quite difficult to work collaboratively with students on methodology. Students usually have little or no experience with integrating and creating procedures and measures used in the field they are studying. This is especially true with thinking about possible confounds to the design of the experiment. Every methodological choice is informed by maximizing the amount of information gained about the hypotheses against possible confounds to the experiment. No methods are perfect, and this should be stressed to the student. But every detail of the methods needs to be meticulously examined and backed by strong theoretical reasoning. It is probably unwise to use measures that have not been validated by past research unless the goal of the thesis is to create and validate a measure that would help advance theory. 
At this point in the process the mentor should stress and model how scientists think and why having sound methodology allows the student to make a strong case for her hypotheses. One of the most disappointing facets of most research is that, although it is based on interesting ideas, the methods do not adequately address the ideas presented. How can mentors guide students through creating a methodology that is sound and tests the propositions of the hypotheses? The first piece of advice is to keep it simple. The more elaborate the methods used, the more likely that they will be confounded by other explanations. For example, a piece of methodology that is important and often lacking from research is the utilization of manipulation checks that allow the student to make solid conclusions from the manipulations that she employs. Explain to the student that although at face value some manipulations seem obvious, when conducting scientific research one needs to make sure and assuage the concerns of other scientists by examining the effects of their manipulations on the subject of their research. Usually hypotheses examine the moderation or mediation of a construct on a known outcome. This is mostly because to conduct theoretically sound research, researchers want to explain the process and explicate why certain phenomenon occur. It is usually not terribly interesting to show a relationship or the effect of a manipulation without explaining it in some way. Research conducted in this manner is more basic and is meant to be programmatic in a way that is probably inappropriate for a senior thesis. From the creation phase there should be a clear and testable hypothesis. The goal of the methodological phase is to test the hypothesis in a way that allows you to accept or reject it given the data that you collect. It is perfectly fine to collect data on a subject and have null results - that is part of science. The point of the project is to have testable hypotheses and come to a clear evaluation of its merit. Stating it in this way to students usually assuages anxiety that their research is going to be “unimportant” or “uninteresting.” Stress that no data is uninteresting that examines a theoretical question in a sound way. Sometimes theories are incorrect and sometimes manipulations don’t have the desired effect, but science demands that these questions be asked and students, perhaps more than anything, need to be taught how to think like scientists. The student should systematically come up with ways to test their hypothesis and discuss the methods with her mentor. Let the student guide the way after they have a grasp on how science is conducted. The methodological phase is perhaps the best place to teach the practical nuts and bolts of science to the student and to allow them to create an identity as a scientist. In addition, creating a sound methodology will allow students to more easily conduct statistical analyses on their results.

Data collection phase. This is a phase where the student can take the lead. If you have been a good mentor, the methods will make this phase easy because all that is needed is to collect data on the hypothesis. It may be fruitful to oversee the first few sessions of collecting data with the student, but since the data is the long anticipated culmination of a semester of thinking, allowing students to collect this information will let them feel a greater sense of ownership over the project and feel pride in their work. To many students the data collection phase feels like the time when they are actually in action and conducting science. Although this is not true (we have been following a scientific process all along), going to the lab and actually coming up with a palpable product is often rewarding for students. Do not diminish that accomplishment, it is important and it is very important for allowing the student’s identity as a scientist form.
The second part of the data collection phase is setting up the data in a computer program so that it can be easily analyzed. Again, the mentor will probably need to help in the creation of the database so that the data is easy to analyze, but the student should enter the data for the same reasons outlined above. Students have ownership over their data - foster that feeling as much as possible. 

In addition, because the data collection phase may take several weeks I find that this is a good time to have the students write and turn in drafts of the introduction. This is important because the ideas will be fresh in their mind and they will have outlines from the previous work in the creation and the methodological phase to guide them in the writing of the introduction. Writing an introduction is a process that must be aided by the mentor. The mentor should examine several (4 to 5) drafts of the introduction and attempt to guide the student’s writing and thinking in a way that is appropriate for scientific writing in the chosen discipline. Although students are usually disconcerted by the amount of comments they receive during this writing process it is important to tell them the importance of this feedback. The comments reflect that the mentor is interested in the project and feels that it has potential to help the student learn. Scientific writing is (usually) not an innate ability and I have found that it is best to warn students of the upcoming comments and to relate personal experiences that I had in grad school or when conducting a senior thesis to let them know that this is part of the process and not a statement of their worth or ability as a researcher.
Data analysis phase. The data analysis phase has two goals. The first goal is to inferentially examine the hypothesis set forth by the student. The second is to teach students about the appropriate statistical techniques necessary to conduct research in the mentor’s area. The first goal should be attained by running statistics with the student and examining the output. To accomplish the first goal, I believe you must first complete the second. Thus, I have found that a speech about the general statistical procedures and why they are used is helpful. This gives the student some context from which to understand the results and facilitates the writing of the results section of the thesis. This is further reinforced by the mentor explaining what statistical techniques are being used at the time they are being used and by going over the results once they are generated. The statistical phase is somewhat time consuming for the mentor. In my experience, it takes about 6 hours of face-to-face contact running statistics and discussing their meaning to give the student an idea of how to frame and complete a results section. To help further with the writing of the results section, the mentor should give examples of how to phrase the results that are attained. I find that it is helpful to write this information underneath the appropriate statistical output and explain why the results are written the way they are. Most students will find writing the results section the most difficult part of the thesis because they are scared and/or not well trained in statistics (at least not in their practical application). Thus, in this area it is best to give more help than may be necessary and to go over the results several times. Students often miss out on this training in the normal senior thesis experience, but it is vital to their understanding of how their hypothesis is related to other work in the field and thus should not be taken lightly or completed for them. Students need to know what they are doing with statistics for practical reasons but also so they can feel comfortable explaining their results to others. If the student does not understand how their hypothesis was examined inferentially it is highly unlikely that they will be able to adequately explain their research to interested individuals. 
Writing up the methods and results sections. I have usually found that this is the best time to write up the methods and the results sections. The reason for this, I believe, is that at this point students will have a better understanding of how their methods and results sections are intimately tied together. If you think about it, the results section is basically an inferentially summary of the effects of the methods and procedures. Try to have students summarize what they did in their research and recount what they found detached from a theoretical perspective. Students need to be fair and thorough in discussing the methods and results. While this is not as fun as creative writing and it must be a rather cold and detached account of what happened in the lab (the methods) and what was found out by examining what happened (the results). 

Much like writing the introduction, students are bound to make errors and need a large number of corrections in their initial drafts of the methods and results. I have found that it is best to have the students read over the feedback and then get together with them to create a strategy for modifying the first draft of the results and methods. Again accounting personal experiences often help students feel more comfortable doing this with you and allows student to be less defensive and learn about applying methods and statistics and the nuts and bolts of communicating what was done in the laboratory to other researchers. Several revisions of the methods and results are usually needed, but if the hypothesis is simple, based on theory, and uncluttered by excessive hypotheses then this process is much easier for the student and the mentor. Even though this section may be shorter, you should still spend 3 weeks completing this section. The student needs to understand this information and why it is important to her research. 
Writing the discussion. As noted earlier, the discussion is the converse of the introduction. The writer starts out specific (i.e., summarizing what was found) and then becomes increasingly general. I like to write out a basic outline of how to think about writing a discussion and give it to students before they start writing. For a senior thesis, the discussion usually consists of four steps. The first step is to summarize the results and how they relate to the hypotheses. The second step is to examine how your results relate to the theory or model that was tested. The third step is to examine how these finding are similar or different from those of other theories that seek to explain the same or highly related phenomenon. The fourth step is to generalize the finding to other phenomenon and note their practical applications. The focus of the discussion (and the bulk of the writing) should be focused on theory. Theory is the pervasive subject of both the introduction and the discussion. Again several iterations of the discussion are needed, but this should happen quickly, usually within 2 weeks. By this point, students are usually able to write scientifically. The mentor’s main goal in this process should be the help the students integrate their research with other research and to explain findings that are discrepant with predictions. I like to let the students write a draft of the discussion (after I give them the basic outline presented above) and tell them to be as thorough and think of as many points of connection between their research and the extant literature. Let them generate ideas first and then you can discuss which ideas are most relevant and try to come up with areas that were not covered that should be. This should be done delicately and in such a way that the student feels ownership over the ideas. Suggest an idea or a paper to them and discuss how the results of their study are related. Spend time with them generating ideas and showing them how the discussion section summarizes the research from beginning to end. 
Putting it all together. At this point the student should have advanced versions of the introduction, methods, results, and discussion sections. The final step of the project it integrating these different sections in such a way that the reader will be able to clearly (and perhaps abundantly clearly) understand the rationale, experiment, and interpretation. The senior honor’s thesis is a unitary structure. True, it has subparts, but it is turned in as a whole and presented to others as a whole product. The whole package needs to work as an entity onto itself. This usually involves changes to the introduction more than any other section of the document (e.g., bringing up alternative explanations that may explain the data). The student should spend the remaining time that they have making the thesis work as a whole paper. The mentor should give comments on at least 2 but more likely 3 versions of the final paper. A senior honors thesis is an important part of the student’s life for at least a school year. The mentor needs to respect that and give the student and her work the time and attention it deserves. 
In conclusion. Above is an outline of the steps involved in a senior thesis project. I have tried to supply examples and a timeline for conducting this research. In general, the creation and methodological phases will take the first half of the school year. The remaining sections should take up the second half of the year. It is important to keep on task and not do anything at the last minute. As stated above, this is an important project to students and requires them to put in many hours of work. It is the mentor’s task to make this time productive and educational. If the mentor expects the students to work hard and produce a quality product they must take the time to make this happen. Completing honors theses and interacting with mentors face-to-face in a respectful and educational way is something that the student will likely remember forever. Treat this process and the student with the respect they deserve.
Footnotes

1 While all areas of study are important. Because of my familiarity with conducting experimental research and its applicability to psychology, I will focus on research projects and not on other types of senior theses. 

Table 1. 

A timeline for conducting a senior thesis by semester and week.

Semester 1

Week
Task

1
Creation Phase – Generate Topics

2
Creation Phase – Generate Topics

3
Creation Phase – Generate Topics

4
Creation Phase – Immersion

5
Creation Phase – Immersion

6
Creation Phase – Immersion

7
Creation Phase – Immersion

8
Creation Phase – Immersion

9
Creation Phase – Immersion

10
Creation Phase – Immersion

11
Creation Phase – Generate Hypotheses

12
Creation Phase – Generate Hypotheses

13
Methodological Phase

14
Methodological Phase

15
Methodological Phase


Semester 2

Week
Task

1
Data Collection/Write Intro

2
Data Collection/Write Intro

3
Data Collection/Write Intro

4
Data Collection/Write Intro

5
Data Collection/Write Intro

6
Data Analysis

7
Data Analysis

8
Write Methods and Results

9
Write Methods and Results

10
Write Methods and Results

11
Write Discussion

12
Write Discussion

13
Write Discussion

14
Putting it All Together

15
Putting it All Together


