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Community Building in Chemical Engineering 

 

Common First-Year Engineering Program: 

At the University of Pittsburgh (Pitt) for over twenty years, all first-year engineering students 

pursue a common academic program consisting of mathematics, chemistry, physics, 

humanities/social science electives, and two specially designed first year engineering courses[1]. 

These courses were further refined ten years ago to provide each student with an overview of the 

fields and methods of engineering; introduce skills which are basic to engineering; and acquaint 

students with the interaction of skills, techniques, logic, ethical responsibility[2], and creativity in 

engineering problem formulation and solving. Although the curriculum is common, the actual 

schedule for each student is based on their incoming background and their anticipated major. The 

science and general education requirements are the same regardless of whether they enter the First 

Year Engineering Program or as a first-year student or as a transfer student.  Upon the successful 

completion of the first-year curriculum, students choose their major from any of the ten 

departments or programs. 

First year students (and transfer students) also participate in an engineering seminar, facilitated by 

their Academic Advisor and an Engineering Peer Mentor. These seminars provide general 

information on the transition to college, study skills, co-curricular opportunities, and provide an 

overview of the various engineering fields. This seminar is a group advising experience that 

provides weekly contact with advisors and peer mentors.  Advising is about so much more than 

registration for classes and is designed to assist first-year and continuing student advisees, to 

develop and implement plans for achieving educational and vocational goals so that students may 

be directed and successful in their second college year and beyond. 

Academic Advisors in the First-Year Engineering Program are full-time professionals with 

graduate degrees (Masters) in Higher Education Administration, Student Personnel Services, 

Counseling, or a closely related field. They are knowledgeable about college student development, 

helping skills, and student engagement, as well as the institutional objectives of the engineering 

school and university as a whole.  

Advising in the First-Year Engineering Program is a partnership between student and advisor. 

Students are expected to take responsibility for their education, to fully participate in the advising 

relationship, to be proactive in their approach to academics, and to ask questions. In turn, they can 

expect their Advisor to be approachable, available, responsive, supportive, a clarifier of 

information, and a knowledgeable and helpful resource. 

The program utilizes an Academic Advising Syllabus to guide students through the first year of 

engineering studies, and eight desired learning outcomes to guide their work. By the end of the 

first year of academic advisement in the Swanson School of Engineering, students will: 

• Establish a network and know how to use it 

• Know how to use technology resources 

• Understand the options of engineering majors/programs and make a department selection 



• Understand basic policies and procedures, or know from whom or how to get the 

information online 

• Master time management so as to be successful beyond the first year 

• Gain academic self-awareness/knowledge of academic strengths and weaknesses 

• Understand the value that diversity contributes to productive, creative engineering 

teamwork 

• Understand and make a personal commitment to a high standard of academic integrity and 

professional ethics. 

 

Chemical Engineering  

Our students come to our department at the end of their first year common engineering program 

or as transfer students – which represents approximately 20% of our students.  Transfer students 

are typically from 3-2 programs, regional campuses, and internal transfers from Arts and Sciences.  

Provided that these transfer students have completed all of the first year physics courses, 

introduction to engineering and programming courses, math classes (through differential 

equations) and chemistry courses (Chemistry I and II and Organic Chemistry I and II and their 

respective Laboratory courses), they are eligible to complete their Chemical Engineering core 

courses in four semesters.  Therefore, it is important to provide professional development as 

quickly as possible, so that they can make decisions concerning cooperative education, internships 

and pursing undergraduate research.   

Undergraduate Seminar 

Two years ago, our department seminar had been restructured to support the collaborative, holistic 

advising practice that is the mission of the University of Pittsburgh Academic Advising 

Framework[3]. Under the guidance of the Academic Advising Manager, weekly seminar meetings 

in the classroom reinforce student-facing modules housed in the Canvas Learning Management 

System (LMS) that are to be completed on a self-paced timeline and used as student reference or 

referral tools as needed. Modules are created to support one of three main areas of instruction: 

professional development, academic performance and enrichment, and finally student 

development, health, and wellness.  Invited speakers support learning in these three topical areas, 

offering in-depth examination of their area of expertise. Speakers include industry partner panels, 

early to mid-career professional panels, student affairs and support staff from campus resource 

offices and similar high-impact practice areas on campus. Student deliverables include a required 

resume, which is reviewed individually as a part of the advising process and can then be employed 

throughout the term to apply for a multitude of highlighted high-impact practice opportunities like 

co-op, internship, REU and undergraduate research positions.  

During term registration and enrollment periods, this learning space supports our newly founded 

flipped advising model and is used for group advising purposes prior to individual advising and 

faculty mentor meetings. This ensures that students are grounded in their degree path expectations, 

university policy and procedure, and have a common knowledge base for making impactful 

decisions about their personal pace and course completion. Using a flipped advising module in this 

space, outfitting students with the tools required for their comprehension and articulation of their 



degree path, means that faulty mentors have more time to engage in meaningful conversation with 

their mentoring cohort rather than being limited merely to scheduling concerns.  

Finally, we initiated the use of the university LMS in conjunction with seminar to serve as a 

repository for holistic student support resources. Chemical engineering students are offered 

through this Canvas site a comprehensive guide to university-based resources, which provides 

them the autonomy to find and utilize what they need when they can best use it. Within our 

departmental site, consistent connections are maintained each term to university mental health 

resources and outreach, professional development supports including resume guides, research 

opportunities and curricular planning guides. Consistent attention to module design – meaning that 

we house information statically in the same place within the LMS, using labeling, dating and 

terminology that has been taught as a department standard initially and employed regularly across 

terms – allows students to quickly navigate this information.   

Undergraduate Senior Seminar 

In addition, since 2019, we have hosted a separate weekly seminar for our seniors during the fall 

semester, which is focused on just-in-time professional development as our students navigate 

career fairs, job interviews and graduate school applications and visits.  We review both legal and 

illegal interview questions, and how students can be proactive to field an illegal question into a 

legal answer.  We also cover business etiquette[4] to help prepare them for attending conferences 

and business dinners; as well as electronic etiquette[5].  We also host seminars on life after 

undergrad – which focuses on professional licensure, financial advice[6] and career progression.  

Our most popular seminars are with our Alumni panels – we invite alums who have graduated 

within the last seven years and work in varying different fields of chemical engineering or are in/or 

have attended graduate school.  The Alumni are selected based on the interests of our students, 

who are surveyed at the beginning of the semester.  We typically have three separate panels with 

5-6 alumni each – and it has been most interesting to discover that many of our alumni are already 

working at their third company since graduation!   

Holistic Practice: Flipped Advising Using An Intrusive Lens 

In a stereotypical or historical student support model, a student is individually responsible for 

finding connection to campus resources and services. This can lead to critical gaps in student 

connection to resources and support. With a holistic approach, there is an advising relationship that 

considers student support through more than a single academic lens and ensures connections to 

necessary and desired interventions and support. It is not possible for faculty and academic 

advisors to be experts in every resource a student may need to utilize within their tenure at a 

university; however, as Charlie Nutt, Executive Director of NACADA has stated, “They should be 

experts in the art of the referral”[7]. The University of Pittsburgh academic advising framework 

identifies a holistic approach as mission critical to student support.[3]  In 2023, our department 

created the role of Academic Advising Manager to deploy a series of advising measures meant to 

align our practice with this mission and support department advising faculty in their transition to  

subject-specific mentors.  



Holistic connection to resources, especially in a class cohort model, requires specific and 

intentional practice. Our choice was to lean heavily into intrusive advising practice, which requires 

the advisor to anticipate and deploy content for connection before emergent needs arise in the 

cohort population. Rather than a strictly prescriptive relationship that is driven by compliance or 

authority, it is a proactive model meant to prompt students to explore services and programs to 

improve skills and increase academic motivation, in three direct co-curricular areas 1) degree 

planning and academic advising; 2) understanding and connecting to high-impart practices and 3) 

developmental student engagement.  Chief tools for employment of these enhanced support 

strategies include our seminar course, periodic advising faculty training, and concrete resource 

creation and development. Given the truncated time in the major after the common first-year 

experience, it is critical that our students have a rapid and seamless connection to high-impact 

practice resources and curricular understanding in order to be competitive. 

With an understanding of student development and co-curricular scheduling, our advising 

professional is responsible for a term intensive relationship with incoming sophomores and 

transfer students before those students are transitioned to a faculty mentor for continued mentoring 

and support in their junior and senior years. This is accomplished through a variety of scheduled 

outreach scaffolded through the academic calendar year.  Group matriculation orientation sessions 

are offered, usually virtually for best scheduling access, for newly declared sophomores and 

transfer students prior to the beginning of their first term in chemical engineering. Orientation is 

then followed by individual advising appointments early in the term prior to enrollment periods in 

which the students earned credit accumulation is audited and explained in terms of degree progress 

using a paper-and-pencil inventory. This gives each incoming student a foundation, providing them 

with fundamental connection to the department, the advising relationship, and the degree path they 

can then use to navigate various university-provided electronic scheduling and tracking tools.  

The undergraduate cohort as a whole is further supported through flipped advising during the 

seminar experience, as the LMS platform and co-curricular scheduling predicts the commonly 

needed resources and provides these as described in our seminar section. Using these tools, it is 

our goal that students become adept at self-authorship as they move though the flipped advising 

model, are advised by faculty mentors who become free to explore practice and degree-related 

content, are prepared for their senior year and graduation. As shown in Figure 1, we see the critical 

thinking that happens inside an advising session, and above the line, the critical thinking goes on 

outside of an advising session. A sophomore student is going to likely approach advising in the 

traditional way, using their advising session primarily to learn critical pieces of information that 

inform their thinking. A more advanced student (juniors and seniors) will already have that critical 

foundation and therefore use their advising relationship more critically.  

Flipped advising, which requires students to complete their “homework” prior to each meeting 

with their advisor. This is meant to make advisor-student meetings more efficient by freeing 

students and advisors to spend more of their time together planning and decision making and less 

time with the advisor simply conveying information.  

Flipped advising changes the focus and content of what takes place in and outside of advising 

sessions. For example, whereas traditional advising would devote the advising session to 

understanding and remembering information, flipped advising instead focuses the advising session 



on applying, analyzing, evaluating, and creating, under the assumption that the student will commit 

to understanding and remembering outside of the advising session.  

Figure 1.  Flipped Advising and Critical Thinking as Illustrated by Boom’s Cognitive Taxonomy of Learning [8] 

Our goal is to take a first year from a traditional relationship within an advising relationship as a 

receiver of knowledge, primarily about credit and scheduling issues, to one who comes to an 

advising session prepared with analytical and strategic questions about their engineering career.  

Flipped advising also lends itself to the best execution of intrusive advising practice in the cohort 

model as blanket interventions are deployed during the first-year matriculation that are assimilated 

as a part of the student learning process. It has been shown that high-impact practices support 

student success [9,10]. Engineering students are faced with a particularly narrow set of high-impact 

practices that can be hard to discern or attain when uninformed. Credit-based undergraduate 

research opportunities, paid or unpaid summer-term research and internship experiences, 

cooperative employment placement, and fostering close faculty relationships for the purpose of 

academic and professional references are all engineering-specific high-impact practices that can 

yield a competitive edge when applying for jobs or graduate-level programs. We do not assume a 

student arrives with the knowledge necessary to persist nor do we approach knowledge sharing as 

deficit-based rehabilitation. Instead, we provide egalitarian access to high-impact practice 

information intrusively through flipped advising tools.  

Material and Energy Balance Course 

The chemical engineering program[11] at the University of Pittsburgh is structured differently from 

most programs, in that our  students take their core six-credit ChE classes in a ‘block-schedule’ 

which immerses them in four ~two-hour classes each week, with the fifth class each week spent in 

a one-credit experimental laboratory.  Importantly, for the student, it provides larger blocks of time 

to actively engage in learning in the classroom with the support of the instructor.  The ‘lectures’ 

are split into 5–10-minute blocks and the students engage in doing – with think, pair, share; 

brainstorming; starting a problem solution or derivation; thinking of a real-world application; 

connecting to their laboratory experiment; predicting an outcome; critiquing a computer code; 



summarizing what was covered; etc.  Since 2016, our students have worked through example 

problems in various forms which range from lecture notes with gaps to hands-on 

activities/demonstrations/videos where they predict what will happen and explain why.  We 

frequently use Top Hat[12] to pose short concept questions, free student response, so that they 

receive timely feedback on their understanding and learning.  We also use this online system to 

collect ‘muddy’ points, to uncover their misconceptions and adjust the next class to incorporate an 

activity to correct their understanding.   

The teaching philosophy is to help students understand fundamental engineering principles by 

bringing practical examples and hands-on activities into the classroom and to incorporate  

industrial experiences.   Giving practical industrial examples, explanations, and problems allow 

the students to understand how a solid foundation in the fundamentals will enable them to be 

creative problem solvers in traditional and non-traditional areas of chemical engineering, which in 

turn will help them become successful engineers.  The material and energy balance class begins 

with the instructor introducing themself, sharing their industrial experiences, expectations for the 

course and enthusiasm for chemical engineering.  It is important that our students understand that 

we care about them and are vested in their success in studying engineering[13, 14]  – the first day of 

class, pictures are taken of each student and they provide their name, phonetic spelling, preferred 

pronouns[15] and a fun fact on an index card.  The instructor can be found studying these ‘flash 

cards’ to learn each of their names within the first week of the semester.  The first assignment is to 

write their bio, so that the instructor can get to know them personally, as well as to learn about 

their future aspirations – so that we can better help them find the right research experience, 

internship, or co-op to help them accomplish their goals.   

Students are provided with a detailed course schedule and syllabus with learning objectives which 

are tied to ABET (Accreditation Board of Engineering and Technology) student outcomes related 

to the course.  We are transparent in how they will earn their grades and the class policies.   Due 

our commitment to establishing a professional and ethical[16] environment, the instructor is explicit 

in what is considered cheating and what kinds of collaboration are acceptable.   One of their early 

assignments requires them to review the university academic integrity policy and understanding 

of situations which are in violation of this policy.  Active learning[17] is incorporated into the class 

– and time is taken to explain what it is and that it leads to deeper learning and understanding than 

traditional teaching methods[17].  In small groups, students work through many example problems 

as they gain their ‘10,000 hours’ of practice[18] to become successful chemical engineers.  They are 

motivated to learn what they are being taught – for example, the class starts by brainstorming a 

common chemical to produce, and drawing on their knowledge of chemistry, what raw materials 

that can be used – in small groups they come up with possible steps in the process and then together 

we create a process flow diagram – over the course of the semester, they master material and 

energy balances on splitters, distillation columns, pumps, compressors, furnaces, reactors with 

recycle, etc.  On the last day of class, we revisit the process flow diagram that was created on the 

first day of class, to help them understand how what they have learned provides the foundation of 

becoming a successful chemical engineer.  This process flow diagram is revisited with the same 

students in the capstone process design course – so that they can reflect on their progress – and 

then use their critical thinking skills through process synthesis and design each piece of equipment 

required for the chemical process that each team will design.   



An important aspect of the material and energy balance and corresponding laboratory course (since 

2021) is that we hire Undergraduate Teaching Fellows[19], who are senior-level chemical 

engineering students, who provide weekly students hours to assist with the homework assignments 

and design project testing, as well as grade the homework assignments.  The Fellows are recruited 

by the instructor and have demonstrated both collaboration and leadership in the classroom and 

their ability to work well with students due to their previous experience in taking the core courses 

and laboratory courses.   

UBelong 

During the second class period of the material and energy balance course, the students are engaged  

in the UBelong Ecological Belonging Intervention[20] activity (since 2023).  This program aims to 

establish a classroom norm that adversity in the course is common and temporary, and that students 

from marginalized backgrounds can succeed. The activity is grounded in the concepts of belonging 

uncertainty and stereotype threat, which are psycho-logical states that can negatively impact 

academic performance. We deploy it in an engineering context to address issues of social 

belonging, stereotype threat, and underperformance among marginalized students. The activity 

aims to disrupt these negative feedback loops and promote a positive sense of belonging and 

resilience.  

The activity is implemented as a reflective classroom exercise and engages students in discussion 

around the message that social and academic adversity is normative and surmountable in six steps. 

Step 1. (5 mins) Students form teams Step 2. (5 mins) Activity introduction: “It can be easy to feel 

overwhelmed or to sometimes wonder to yourself ‘do I really belong here?’” Step 3. (10 mins) 

Independent reflective writing activity – What has your experience been like in engineering so far?  

Take a few minutes to write about the challenges you have experienced in your transition into 

chemical engineering, and how these experiences have begun to change over time. Step 4. (5 mins) 

Students listen to stories from former students that discuss adversity & overcoming challenges. 

Step 5. (10 mins) Small groups discuss their writing and the quotes. Step 6. (5 mins) Class-wide 

discussion.  

UBelong Story Sample:  “I literally failed the first exam. I spent so much time re-watching the 

videos and working through problems, and I still failed. I was like, why am I even here? I ended 

up reaching out to my instructor, and she gave me some great advice.  She helped me think about 

the exams in terms of the learning objectives and using those to guide how I was studying.  For 

the second exam I started studying earlier, but I focused on really understanding the important 

concepts and how they applied in each problem instead of breaking down each and every problem 

step for hours on end.  And I got an A!  Figuring out how to study and putting in the work really 

paid off, and I learned that I can do it.  If I can, you can too.”  

Results from the intervention[20] among 1,800 college students at Pitt showed promising outcomes. 

The reflection activity successfully reduced performance gaps in Biology I and Physics I.  The 

experiments showed both short term (e.g., improved course performance) and long term (e.g., 

improved one-year retention) benefits for students who received the intervention versus the 

control. The benefits of the intervention were most pronounced among student-groups that were 

identified through qualitative interviews and archival data analysis as prone to underperformance 



in the course. Specifically, the intervention eliminated race/ethnicity achievement differences in 

Biology I (predominantly pre-med students), and gender and race/ethnicity achievement 

differences in Physics I (predominantly engineering students). The results were replicated for 

course performance in a first-year engineering coding course at Purdue and in macroeconomics at 

Pitt. They also found enhanced sense of belonging for Black, Latinx, and Indigenous students in 

engineering at Purdue and study behavior benefits at Pitt in macroeconomics. They are currently 

examining retention in these courses and will also be testing the benefits of the intervention in 

organic chemistry, general chemistry 2, and genetics at Pitt, and at UCI in engineering where the 

intervention has been implemented.  

Group Quizzes 

For student success, it is important to provide frequent feedback – a variety of opportunities are 

provided for them to receive this feedback (since 2016) – from in-class concept questions using 

Top Hat to weekly group quizzes[21] to homework assignments (typically two assignments per 

week) to frequent exams (three exams and a comprehensive final) and semester-long design 

projects.  Each of these assessments are connected to the course learning objectives and are 

designed to evaluate various levels of educational objectives[22].  If students receive frequent 

feedback on low-stakes assessments (concept questions, homework, and quizzes) then they will 

be less anxious for high-stakes assessments (exams). For each of the exams, students are provided 

a study guide, in-class review and a practice exam (exam from the previous year).  The exam 

solution for the practice exam is not provided – however, questions are encouraged and always 

answered during class, student hours or review sessions.  In addition, the Teaching Fellows, in 

conjunction with our student chapter of AIChE, host a review session before each of the exams 

and final exam.  Since they all have experience with taking this course, they provide helpful review 

problems (which are reviewed/approved by the course instructor) for the upcoming exam.  Grading 

rubrics are created to ensure consistent grading, the graded exams are always returned during the 

next class period, and the solution is reviewed.   

Hands-on Design Project 

We also believe that it is important for students to experience an active learning and hands-on 

engineering design challenge.  Because of the instructors’ industrial experience, the importance of 

learning teamwork skills and communication skills are an important part of the course.   CATME[23] 

is used to create equitable teams and provides the platform for peer evaluation and feedback.  In 

addition, the design teams are required not only to research, design, construct, evaluate, test, and 

present their product, but also to develop a mathematical model of their product’s performance[24].  

We believe that it is important that the students have a fun project to design and build, but they 

must also develop a mathematical and physical understanding of the fundamental engineering 

principles which make their design successful.  Because of our commitment for students to 

experience project-based inductive learning[25], which requires students to design and to think 

creatively and critically – which is what they will be required to do as engineers – it has become a 

hallmark of the hands-on design challenges which have been used in the material and energy 

balance course (since 2016).  Check lists for written reports and grading rubrics for reports, 

projects, and presentations are also provided.  In addition, the design project is broken into  chunks 



so that students can receive feedback several times during the semester long project – this enables 

them to reflect, iterate and improve their design.  

After First Exam 

It has been our experience that students do not perform as well as they anticipate (hope) on their 

first exam in the material and energy balance course.  This is typically their first engineering course 

which is not a review of material that they learned in high school, and they are required to integrate 

learning from multiple difference courses (chemistry, math, physics and chemical engineering) – 

and they are required to synthesize/apply information, rather than just recall information.  We 

remind the students that a single exam does not define them and review the difference between 

studying and learning.  We also discuss Bloom’s Taxonomy[22], the benefits of active learning, 

group quizzes, and how to implement the Study Cycle[26] (shown in Figure 2).  Students are also 

encouraged to read articles on test taking tips[27] and checklist[28] for students who are disappointed 

in their exam scores.  Towards the end of the class period (without the course instructor present), 

the Teaching Fellows and other seniors who struggled on their first exam, are invited to attend 

class and share their experiences – which often times resulted in them learning how to study and 

learn the material – and many of whom went on to earn an A in the course.  Students who earn less 

than a 50% on an exam are encouraged to complete exam corrections and thereby are eligible to 

earn up to 35-50% of the points that they did not originally earn on the exam.  The final exam in 

this course is comprehensive – and students are allowed to use their final exam score to replace a 

lower exam score for exams 1-3.   

Figure 2:  The study cycle[26] adapted from F.L. Christ. 

Engagement Shaping: Get Your Ducks in a Row 

It has long been acknowledged that student persistence and success in college can be linked to 

sustained contact with a single significant person[29].  Traditional approaches to advising and 

mentoring often frame the relationship in terms of passive transaction, with the significant person 

imparting knowledge in exchange for student compliance to directives. In an effort to disrupt 

traditional roles and lower the threshold to advisor access, we began a term-long, building wide 



treasure hunt. Engineering students can experience significant stress[30] and we have informally 

observed that the second term can bring a kind of capitulation to academic fatalism to the student 

experience, especially as the time to commit to competitive summer professional development 

opportunities like co-op and internships draws closer. Our spring undergraduate seminar couches 

its focus on time-management and organization, academic success and professional development 

preparation in a tongue-in-cheek pun to, “Get Your Ducks In A Row.”  Using humor and light-

hearted, even juvenile, imagery and props evocative of much younger childhood experiences, what 

we actually are offering is a casual way to connect with high-impact practice advice and STEM 

learning spaces.  

Throughout the spring term, our students are invited to seek and return miniature plastic ducks to 

the advising manager’s office, claiming in return 

a “Duck Buck” to be entered into the “duck 

pond” (a duck-shaped infant tub), shown in 

Figure 3. At the end of the term, evocative of 

many K-12 classroom celebrations, prize winners 

are pulled from that pool of duck bucks during an 

all-class party. Participation is voluntary, is not 

attached to attendance or similar compulsory 

evaluation, and every student in attendance at the 

end-of-term event receives at least a token prize. 

The over-arching goal is to foster familiarity and 

connection with the engineering environment as 

a third space[31].   

While on the surface we merely sustained a ten-week hunt for miniature plastic ducks hidden in 

student study, classroom, faculty advising, and similar high-impact practices spaces, in practice 

this seemingly juvenile class activity meant that students were regularly cycling through the 

academic advising managers office to return tokens and claim prizes. They were regularly showing 

up to classroom spaces early to hunt ducks, forming teams and break plans to explore the building. 

Chemical engineers were, in the hierarchy of student opinion, viewed as “lucky” by engineering 

peers for having the opportunity to embrace a game as part of their curricular activities for the 

term, giving them a sense of connected group identity.   Lastly, weekly updates and the continuation 

of the labored punning reduced the threshold of access to holistic advising practice. Engagement 

shaping sounds technical, but silliness is accessible. Students had more low-stakes reasons to be 

in contact with high-value mentoring and through that lowered threshold, were able to become 

comfortable in their student spaces. A visit to the administrative office to complete gaming 

transactions is often closed with questions or clarification of policy, connection offered to campus 

resources, or students sharing personal updates.   Imparting a literally transactional, lighthearted 

game into the learning space gives students the opportunity to become familiar and comfortable 

enough with the department advisor to then explore more vulnerable or higher stakes questioning 

during formal advising and mentoring periods. We know that student persistence and success is 

related to the extent in which students interact with support adults on campus[9].  Change happens 

at a pace relevant for the people involved – we are not ahead of or behind each other; we are in a 

Figure 3. Ducks, Duck Buck and Duck Pond 



million small experiments taking shape at once[32]. Injecting collegiate spaces with mild mischief 

and merriment as a way of fostering interactions is a small experiment in disrupting anxiety, staid 

pedagogy, and prescriptive thinking.  

Results and Conclusions 

While we are in just the first two years of some of these initiatives, we have received early positive 

results from these efforts.  For example, the overall student rating for “the instructor creates an 

inclusive learning environment for all students” was an average of 4.89/5.0 (138 students) in the 

material & energy balance course and was 4.95/5.0 (140 students) in the senior seminar.     

Some of our seniors provided their consent to share the following comments regarding the senior 

seminar:   

• “The professor offered meaningful advice on a variety of things that will assist the senior 

ChemEs transition to full time  

• Provided panels of graduates to share their stories and answer questions 

• The instructor tailored the material toward the graduating seniors and made it applicable to 

our future, so the information was easier to retain 

• We got great guest speakers and kept the class engaged! 

• Loved the speakers and the finance seminars 

• The instructor creates a very welcoming and supportive environment that encourages the 

exploration of ideas 

• I like the way the instructor presented the modules; it kept us engaged.  We now know what 

sides the bread and drink go on (at a formal dinner), (and) to max out our 401ks.  It was 

actually really helpful. 

• The instructor provided extremely valuable knowledge this semester about finance, 

careers, practical life skills and etiquette that will surely benefit me after graduating.  To 

learn from this instructor is a privilege.”  

In addition, we had a very successful semester end celebration as shown in figure 4.  Each student 

in attendance in the undergraduate seminar received a token prize and department ‘merch’ was 

awarded to the duck buck prize winners which were drawn from the duck pond.  But more 

importantly, we are building a 

broader sense of community with our 

students in chemical engineering 

where they are thriving and feel that 

they belong and are demonstrating 

they can be successful.   

 

In the presentation of this paper we will include results from our senior exit survey (completed by 

students who have engaged in our programming for the last two years) for comparison with 

students who did not have the opportunity to participate (prior to when some of these initiatives 

were incorporated). 

 Figure 4.  Semester End Celebration of  “Get Your Ducks in a Row” 
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