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Abstract 

A team of experienced Ph.D. candidates developed and facilitated discussion in a semester-long 

weekly workshop that outlined basic research skills for a small cohort of first year doctoral 

students in Chemical Engineering. Session topics included professionalism, analyzing research 

articles, scientific writing mechanics, and designing presentation slides, among others. The peer-

led approach provided an informal classroom setting, which fostered interactivity and stimulated 

students’ willingness to participate in discussions. Incorporating such a workshop in other 

departments or universities could greatly benefit all fledgling researchers and their principal 

investigators by boosting the students’ productivity and research quality as they adapt to the 

process of doing research.  Such a workshop also offers senior Ph.D. candidates an opportunity 

to improve their pedagogical methods. 
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Introduction 

Many first-year doctoral students struggle to acclimate to the rigor, independence, and 

uncertainty of conducting academic research. Incoming Ph.D. students are coming from a 

classroom setting, where the skills needed to succeed in research are rarely discussed. Thus, 

when these students begin their doctoral research, these skills are often learned by trial-and-error 

or careful observation and emulation of more accomplished researchers.  

 

Successful researchers (in all fields) display aptitude in the following areas: finding and 

understanding relevant literature, writing proposals and journal articles, and delivering technical 

presentations. Students are typically expected to develop these skills through the 

“apprenticeship” of working with an advisor. However, some advisors might assume that their 

new students have already learned these skills. Other advisors might struggle to find time to train 

their students while simultaneously fulfilling their other duties as a professor. Under such 

constraints, teaching research basics is often perceived to be low-priority. 

 

To address this problem, some universities have incorporated faculty-taught graduate courses or 

seminars into their curricula for first-year graduate students 1–3. These courses address important 

topics for young researchers, such as a re-introduction of the scientific method, scientific writing 
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of proposals and papers, and ethical considerations. For departments with such structured 

courses, new graduate students develop their research skills together, which saves the students’ 

advisors time in teaching them basics individually. Such a system also avoids frustration due to 

lost productivity in the early stages of their studies. 
 

Many of these ideas are independent of the field of study, hence they can be taught by any 

thoughtful instructor who has experienced the research process. As graduate students ourselves, 

we are uniquely equipped to teach the course for two main reasons.  One, because we are peers, 

the classroom setting will be informal and more likely to foster interactivity, which has been 

suggested to appeal to millennial learners in multiple contexts 4,5. Two, we have experienced the 

struggles of graduate school more recently than professors, and therefore the topics are fresher in 

our minds.  

 

Here, we created a semester-long, seminar-style course that outlines basic research skills for 

first-year graduate students seeking research degrees. This course was completely designed and 

taught by a team of three senior graduate students, drawing inspiration from already-existing 

methods and courses 1–3,6–8, the recommendations of faculty members, and our own experiences. 

The peer-led approach gives the senior graduate students an opportunity to improve pedagogical 

skills while still providing the information that similar courses at other universities provide.  

 

Workshop Format and Structure 

 

Workshop sessions lasted 50 minutes and occurred at the same time each week in a classroom 

setting. Attendance was not compulsory; of the twelve new Ph.D. students admitted to the 

Department of Chemical Engineering at the University of Florida in fall 2017, five attended 

consistently, with two more attending sparingly. Each session covered a different topic (Table 1) 

and was presented as a peer-directed discussion, rather than a lecture. We incorporated active 

learning techniques (such as think-pair-share) and interactive activities (such as a drawing a 

concept map of research tasks).  

 
Week Title 

1 How to Succeed in Graduate School 

2 Getting Started with Research Methods 

3 Finding and Organizing Literature 

4 Reading and Critiquing Literature 

5 Data Processing and Visualization 

6 Scientific Writing I: Developing Style 

7 Scientific Writing II: The Submission Process 

8 Designing Presentations and Posters 

9 Communication and Networking 

10 Ethics/Keeping a Lab Notebook 

Table 1. Topics discussed in each week’s workshop. 

 

For example, in Session 4, “Reading and Critiquing Literature”, we (as facilitators) first provided 

anecdotes of the frustrations we experienced while reading our first research papers. We then 

asked the first year students to describe their strategy in reading research papers. In general, they 
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read from start to finish, pausing to conduct internet searches on unfamiliar terms. We shifted the 

discussion to explain how an experienced graduate student might first evaluate a research paper 

before deciding to read it (by skipping ahead to the last paragraph of the introduction and 

carefully considering the figures), then concluded by offering general strategies. For another 

example, in Session 7, “Scientific Writing II: The Submission Process”, we demonstrated where 

to find a journal’s Instructions for Authors, and simulated the steps of the often-overlooked 

submission process (reformatting the manuscript, writing a cover letter, choosing appropriate 

keywords, disclosing conflicts of interest and author contributions, among others).  

 

We asked students to complete a short (<30 minutes) “homework assignment” prior to each 

session. For example, before Session 3, “Finding and Organizing Literature”, we wrote a tutorial 

about how to install and use reference-managing software.  Before Session 5, “Data Processing 

and Visualization”, we provided students with a sample dataset, and asked them to prepare a plot 

suitable for publication. Before Session 6, “Scientific Writing I: Developing Style”, we asked 

students to edit a sample of flawed scientific writing. 

 

Benefits to Students and Facilitators  

 

We had intended to measure the impact of this course with a short survey (approved by the 

University of Florida Institutional Review Board) designed to quantify the students’ attitudes 

about the course. Unfortunately, we were unable to collect enough data to make statistically 

significant conclusions. However, anecdotal feedback from students was overwhelmingly 

positive.  

 

Participating in this workshop allowed students to discuss the common “unwritten rules” of 

research, as presented by their peers (who are actively performing research). As a result, they 

began their research careers with a better understanding of how and where to start and stay 

organized. This workshop also benefitted new students’ labs, because it centralized and 

outsourced the training of new graduate students.  As a result, more time became available for 

lab-specific training by lab managers.  

  

Participating as a facilitator in this workshop presents a unique opportunity for graduate students 

who aspire to an academic career.  Others have noted that completion of a Ph.D. itself does not 

necessarily develop teaching and mentorship skills 9, therefore students could benefit from extra 

teaching experience.  Additionally, the planning of the sessions and exercises inspired the 

facilitators to become metacognitively aware of their own research methods and processes.  
 

Reflections and Future Work 

The diversity of research areas, career goals, and personalities among the three facilitators 

contributed greatly to the intellectual merit of the workshop.  Inclusion of these multiple 

perspectives ensured that the workshop topics were broadly applicable.  Admittedly, some of our 

advice was a matter of personal opinion; therefore, further exemplifying the value of including 

several experienced viewpoints in the sessions.  

The peer-led aspect of this workshop was likely a significant portion of its success; however, we 

acknowledge the potential benefits of including faculty in the discussions as well. Ideally, future 
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iterations of this workshop will continue to be peer-led, but under the guidance of a faculty 

coordinator to ensure continuity in subsequent years. 

Although our first cohort was small, we felt that our workshop had a big impact in acclimating 

the new students to the mindset of performing academic research. We have begun the process to 

incorporate this workshop formally as a one-credit elective in the University of Florida chemical 

engineering curriculum.  The long-term vision is to recommend the course strongly for all new 

Ph.D. students, while still allowing research-oriented undergraduates to participate as well. 
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