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Lessons Learned through Multi-Year Team Teaching of an Engineering Course for Pre-

College Students 

ABSTRACT 

Team teaching or co-teaching has been present in the K-12 systems for decades and has recently 
become more common in higher education. Team teaching has been proven effective in 
improving student’s knowledge of the subject, increasing student satisfaction due to greater 
instructor support, and increasing positive perceptions associated with the course [1], [2]. Studies 
also suggest that team teaching can enhance instructors’ professional development by providing 
a space to support the adoption of evidence-based strategies, transfer of methodologies and tools, 
critical self-reflection of teaching practices, adoption of improved pedagogy by new instructors, 
and learning of innovative teaching techniques by more established instructors [3], [4]. Although 
multi-lecturer courses bring these advantages to students and instructors, they can be difficult to 
plan, execute, and assess. Some of the challenges reported are consistent messaging, class 
housekeeping, overlapping roles, the dominance of one discipline, loss of individual autonomy, 
and poor logistics [2], [5].  

This paper discusses a team-taught engineering course for pre-college students. Over the past 
four years, a team of three to five graduate student instructors has worked to team teach a one-
week course. For many instructors, this experience is their first opportunity as a primary 
instructor. For all of the past instructors, this course was their first experience in team teaching. 
As such, one of the primary goals of this program is to teach instructors how to develop a unified 
course and team teach. The instructors meet bi-weekly the semester before the course to facilitate 
effective team teaching. Over time, many keys to success and additional goals and thoughts for 
future iterations have been determined. This paper details the instructor recruitment, team 
building, course development, delivery, and assessment strategies that have worked well for 
developing team-taught courses. Keys to success include (1) recruiting strategies focused on 
professional development opportunities for instructors, (2) defined roles and hierarchy, (3) 
creating a timeline for course development and following the schedule, (4) spending meetings 
finding common ground on large goals like course outcomes and objectives, (5) developing 
content separately, but in line with agreed course outcomes and objectives, and (6) developing a 
relationship characterized by mutual respect among instructors. Other items to be discussed 
include classroom management, choosing joint instructor versus separate instructor sessions, 
workload division, and developing a common assessment strategy. Although the instructor 
group, course deliverables, and students have varied over time, the instructor team has 
increasingly produced a cohesive course with students expressing interest in pursuing 
engineering studies. 
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BACKGROUND 

Team teaching, a collaborative instructional method traditionally rooted in the K-12 educational 
system, has recently increased its use in higher education. This pedagogical strategy, which 
involves multiple instructors jointly conducting a course, has been praised for its effectiveness in 
improving both student and instructor outcomes. Students report that team teaching has 
positively impacted their learning and classroom experience [6], and instructors perceive 
improvement in their leadership skills [7]. These perceptions of team teaching remain across 
different disciplines and are held by students from diverse backgrounds [8]. 

The literature unequivocally supports the benefits of team teaching. Recent studies [2], [9] have 
found that team teaching enhances student knowledge and satisfaction and attributed this success 
to the diverse instructional perspectives and the heightened level of support. Team teaching is 
also effective at boosting student self-efficacy and team skills [10]. Furthermore, team teaching 
facilitates instructors' professional development. Many authors [1], [6], [11] report that 
instructors who team teach are more likely to adopt evidence-based strategies, critically self-
reflect on their courses, and learn innovative teaching techniques. In addition, team teaching is 
effective at supporting new instructors, particularly in remote teaching, where flexibility and 
engagement of remote learners are crucial, and a distributed team approach can help in 
maintaining academic standards [12]. 

However, the implementation of team teaching also has recognized challenges. Literature [3] 
highlights issues related to consistent messaging, overlapping roles, and logistical complexities. 
Consistent messaging and overlapping roles are critical challenges when coordinating class 
communication, facilitating instructor-team communication, and ensuring all instructors 
effectively contribute to student learning and engagement [2]. Logistical complexities are also 
evident in effectively coordinating and collaborating among instructors [13]. These challenges 
necessitate thoughtful planning, coordinated execution, and frequent assessment of student 
outcomes to ensure that team teaching remains effective. 

In engineering education, team teaching takes on additional layers of complexity. The technical 
rigor required in engineering courses demands a blend of expert knowledge and pedagogical 
understanding. However, teaching teams may find it challenging to coordinate professional 
interaction among skilled instructors and ensure that all perspectives are integrated seamlessly 
into the course content [14]. In addition, engineering educators may seem reluctant to share a 
classroom with peers or even uncomfortable at being assessed by students and peers alike [15]. 

Looking forward, the intersection of team teaching with pre-college engineering education 
presents a rich avenue for research. There is a need to explore the long-term impacts of such 
educational strategies on students and novice instructors. Even though the literature provides 
evidence of increased student participation when team teaching took place [13], little is known 
about which strategies directly impacted this outcome. In addition, there are limited studies 
analyzing team teaching in multidisciplinary environments, where the instructors come from 
different backgrounds to address a common topic, but the existing studies report communication 
and knowledge gaps among instructors [16]. 



The following paper explores team-teaching strategy by discussing a team-taught engineering 
course for pre-college students. This course, led by a diverse team of graduate student 
instructors, was taught for four years and serves as a benchmark for exploring the multifaceted 
impacts of team teaching. It also explores the instructors’ experiences of teaching and teaching 
for the first time, presenting an opportunity to learn and grow along with the students. The study 
discusses strategies the authors found effective to foster a successful team teaching environment, 
what worked, what was improved, and insights into coordinating a multidisciplinary instructor 
team. 

CLASS LOGISTICS 

The study took place in a one-week, one-credit university-level course for pre-college students as 
an introduction to civil engineering. The course has been taught four times since 2020, starting 
with online instruction due to the COVID-19 pandemic and going in person during 2021, 2022, 
and 2023. The curriculum changed every year in response to the arrival of new instructors and 
has exposed students to several civil engineering sub-disciplines, including structures, 
transportation, water resources, hydrology, geomatics, architectural engineering, and 
construction engineering. The course culminated in a team-based final project, aimed at bringing 
together the topics discussed throughout the week. Daily activities included lab visits, hands-on 
experiments, active learning sessions, and lectures, conducted in active learning classes as able. 

Additionally, the course aimed to enhance graduate students' teaching and course development 
skills. Doctoral students from various civil engineering fields, selected through a fall semester 
application process, led the course. They engaged in regular meetings for activity planning and 
logistical coordination in the months leading up to the summer course. Course preparation 
involved multiple stages: instructor recruitment and onboarding, syllabus and assessment 
development, active learning integration, feedback collection, and program effectiveness 
evaluation. The course's design followed a backward design approach applied by the 
instructional team from start to finish. 

Course logistics have been divided into four activities: (1) recruitment, (2) course development: 
outcomes and objectives, assessments and activities, (3) delivery, and (4) evaluation. Figure 1 
illustrates the course logistics for the course. 

 



 

Figure 1. Course logistics for the course 

(1) Recruitment 

Recruitment happened at two levels: instructor and student. Instructor recruitment occurs during 
the fall semester, with instructors identified before the spring semester. Recruitment has been 
refined over time to focus on exposing potential next-year instructors to the course when the 
previous cohort of pre-college students are on campus and then advertising to prospective 
instructors at the beginning of the fall semester through email, flyers, graduate student clubs, and 
word of mouth. Interested students apply by filling out a form where they share their interest in 
the program, their experience related to the course, how they explain their expertise to a pre-
college audience, and the areas of civil engineering they would be primarily teaching. Instructor 
candidates are then interviewed and selected by mid-October. These instructors then receive 
course credit and funding as scholarships to support their educational expenses for spring and 
summer semesters. As the program developed, the program manager introduced the role of a 
support lead. The support lead was an individual with prior experience as a course instructor 
whose role was to support course development and provide peer mentoring for new instructors. 

Student recruitment occurs throughout the fall semester into the spring semester. Students are 
generally at least 16 years old and have completed their sophomore year of high school by the 
time the course begins. Recruitment and admission are the responsibilities of the Purdue 
University summer program’s office in conjunction with the admissions office, with additional 
advertising from the civil engineering department through social media and department 
publications. Prospective students are reviewed by the Purdue summer program’s office and then 
recommended for admission. Course personnel have limited input into recruitment but receive 
relevant info about enrolled students before the course starts. The course enrollment target is 30-
40 students. 
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(2) Course Development 

Course development occurs in meetings among instructors as a group and individually outside of 
meetings. This process includes four steps: development of course outcomes (as a team), 
development of individual course objectives based on the group outcomes, development of team 
summative assessments and formative individual assessments, creation of a rubric and feedback 
mechanisms, and design of course learning activities. Over the years, the team developed 
definitions for these various aspects based on relevant literature and use cases and have been 
adapted according to the needs of the course. A copy of these definitions and functional 
responses to these definitions is included in Table 1. 

Table 1. Course definitions for course development 

Term Definition Function Response 

Learning Outcomes 

(course-level goals) 

Upon completion of this course, 
students will be able to… (do, 
know, value, etc.) 

Write your course-level Learning 
Outcomes below. Typically, there are 3-
5 overall outcomes. Feel free to add 
rows, as necessary. 

Learning 

Objectives 

(unit/module/lesson-

level goals) 

Upon completion of this course, 
students will be able to… (do, 
know, value, etc.) 

Write your learning objectives in the 
boxes below, aligned with the larger, 
course-level learning outcome with 
which each is associated. 

Methods of 

Assessment 

What students will do to 
demonstrate that they have 
achieved this learning outcome / 
objective 

Write how you plan to assess each 
objective / activity in the boxes below 
(e.g., quiz 1, homework 1 and 2, etc.). 

Methods of Grading 

/ Feedback 

What students will do to 
demonstrate that they have 
achieved this learning outcome / 
objective & how they will receive 
feedback 

Write how you plan to grade 
assessments in the boxes below (e.g., 
rubric, only numerical grading, written 
feedback). 

Learning Activities What teaching strategies and 
learning activities will foster this 
learning outcome 

Write activities you want to use in the 
boxes below (e.g. lecture style, active 
learning, discussion, debate). 

 

In the first year, the design process involved several iterations with course outcomes and 
objectives written and then re-written after a better understanding of course factors (including the 
unexpected impact of COVID-19) and activities that instructors were interested in doing with 
students. This development process was improved and streamlined in subsequent years to first 
educate new instructors about backward design and then write course outcomes that are 
grounded by course factors including one-week course duration and level of education students 
enrolling in the course typically have.   



During this course development process, instructors are challenged to think about how their 
specific civil engineering area (e.g., structural, water, environmental, construction) connect with 
other areas to develop course outcomes that encompass the breadth of civil engineering and 
course learning objectives that compliment instructors in other areas. Based on the discussion of 
learning outcomes and learning objectives, summative and formative assessments were created. 
From the initial course offering, the summative assessment of the week is a multi-disciplinary 
poster project where students work in teams to develop a proposed solution to a provided open-
ended problem and then present this project on the final afternoon of the course. Sample 
problems include solving traffic problems during busy sporting events, designing extraterrestrial 
habitats, and proposing what the university should do with a parking lot when (in the future) cars 
drop personnel off and park themselves off-site. These core summative assessments were all 
guiding assessments that in-class activities and formative assessments were built to support. An 
example of alignment between course activities in 2022 and 2023 is included in Table 2. 

(3) Course Delivery 

In conjunction with the course design, a built-out course page in a Learning Management System 
was developed where students could find relevant course documents, assignment submissions, 
and timely feedback. This course page released documents as students needed access to them. 
This element was particularly important in 2020 due to the unexpected virtual delivery of the 
course and has continued in the subsequent in-person opportunities. 

In addition to considering course design topics, course logistics were also a focus of the team. 
Instructors and students each had to be in various places with various resources at specific times 
throughout the day. Over the years, the team developed increasingly useful logistics schedules. 
An example of this schedule is presented in Table 3. 

(4) Evaluation 

Throughout the course, instructors and students are actively interacting and encouraged to 
provide feedback via an evaluation survey at the end of the week. The end-of-course survey was 
administered to the students to gather their perceptions of the course's effectiveness, engagement, 
and overall learning experience. This survey consisted of a mix of Likert-scale questions and 
open-ended responses, allowing for quantitative measurement of student satisfaction and 
qualitative feedback on areas for improvement. Additionally, instructors engaged in a structured 
debriefing session following the course's conclusion, reviewing student feedback, personal 
observations, and the course's logistical execution.  

The student evaluation survey, in conjunction with instructor exit discussion, was used to 
evaluate how the course went in that particular year, areas of strength, and opportunities for 
enhancement. At the conclusion of the course, the survey results were anonymized and 
aggregated to draw larger trends without singling out individual students. Likert data was 
processed to yield the mean responses to each question. Common themes from free response 
questions were identified from the written responses by looking at common words and themes in 
student responses. Course survey questions and results from the first iteration of the course are 
included in [17]. 



Table 2. Example alignment between course activities in 2022 and 2023 

Term Example 1 (2022) Example 2 (2023) 

Learning Outcomes 

(course-level goals) 

Use the design process to create a 
civil engineering product 

Describe the impact of Civil 
Engineering in improving society 

Learning Objectives 

(unit/module/lesson-

level goals) 

Categorize possible loads that a 
civil engineering structure could 
carry. 

Identify at least three different reasons 
why water is important for humanity 

Methods of 

Assessment 

Individual in-class activity 
provided in handout 

Group in-class activity in the 
whiteboards 

Methods of Grading / 

Feedback 

Review of handout responses and 
feedback provided on Learning 
Management System 

Review and feedback of pictures taken 
by one person from the group and 
uploaded to the Learning Management 
System 

Learning Activities Short recap from previous class (2 
min) 

Think-Pair-Share Activity 

Think - What loads are structures 
designed for? (2 min)   

Pair – What loads is this structure 
design for, how large are they? (10 
min)  

Share – How do you determine 
how large the loads are for new 
structures? (5 min)  

Introduce ASCE7-16 and 
AASHTO, discuss different types 
of loads, and discuss load 
combinations (15 min)  

Scavenger hunt through ASCE 7-
16 and AASHTO to find specific 
loads (20 min)  

Serviceability and other load 
considerations (10 min)  

Determine relevant project loads 
with the team (15 min) 

The students are encouraged to form 5 
groups of 5 and 3 groups of 6. They 
will stand up next to movie posters 
located over the whiteboards. They will 
write the names of their teammates and 
choose a captain. The posters are from 
dystopian sci-fi movies where a water-
related problem was the start of the 
dystopia (5 min) 

The teams are provided with 
descriptions of the movies and isolated 
words. They have to match the words 
with the description. They also have to 
identify a fake movie: a movie that 
does not exist but happened in a real 
town in the U.S. They have to take a 
picture and submit it to Brightspace. 
The first three submissions “win.” (10 
min) 

Debrief (5 min) 

 



Table 3. Typical schedule of the course 

Time  Event  Who  

By 8:00 am  Arrive to Room A  Instructor 1 

8:15 am  Start Class, Attendance  Instructor 1 

8:15 am  Adaptable Buildings: Designing a Structure for Today and 
Tomorrow  

Instructor 1 

9:45 am  Arrive to Room A  Instructor 2 

9:50 am  10 min break  Instructor 1, 
Instructor 2 

10:00 am  Costs and benefits of regulating indoor environments   Instructure 2 

11:30 am  Break for lunch    

12:45 pm  Arrive to Room B/C  Instructor 3 and 4 

1:10 pm  

Group A   Group B  

Population growth and roadway 
capacity (Instructor 3)  

Room B  

Construction Equipment For 
the Future (Instructor 4)  

Room C  

  

Instructor 3 
(Room B), 
Instructor 4 
(Room C)  

2:20 pm 

Group A   Group B  

Team Project Time  

Computer Lab (Instructor 2 and 4)  

Room D 

Population growth and 
roadway capacity (Instructor 

3)  
Room B  

  

Instructor 3 
(Room D), 
Instructor 2 and 4 
(Room B)  

3:30 pm 

Group A   Group B  

Construction Equipment for the 
Future (Instructor 4)  

Room C  

Team Project Time  

Computer Lab (Instructor 2 

and 3)  

Room D  

  

Instructor 4 
(Room C) 
Instructor 2 and 3 
(Room D)  

4:45 pm  Students are to be picked up from Building A and taken to dinner.    

 

Key findings from the student evaluations highlighted the positive impact of the team-teaching 
approach on their learning experience. Many students noted that the multiple instructors' 
diversity of perspectives and expertise enhanced their understanding of civil engineering. 
However, suggestions for improvement included requests for more hands-on activities. 

Instructors' reflections revealed the importance of pre-course planning and communication in 
executing a successful team-taught course. Discussions centered around refining recruitment 
strategies for both students and instructors, enhancing the clarity and alignment of course 
objectives with assessments, and improving the logistical coordination of classroom activities 
and resources. These reflections were instrumental in identifying successful strategies and 
pinpointing areas requiring adjustment for future course iterations. 

 



LESSONS LEARNED 

Through the process of teaching and evaluating the engineering course, several valuable lessons 
were learned, contributing to the continuous improvement of the program and the scholarship 
related to team teaching. These lessons include: 

1. The importance of Team Teaching: Having a different group of instructors team-teach the 
course allows for the incorporation and collaboration of unique perspectives, including 
contributions to course content, the inclusion of varied organizational styles, and how 
instructors show up as leaders and collaborators. The qualities, skills, and knowledge 
each instructor brings to the course development foster program improvement and 
efficiency. 

2. Defined Roles and Clear Communication: Establishing clear roles for each instructor and 
maintaining open lines of communication, including messaging applications such as 
WhatsApp or Teams, are crucial for smoothly executing a team-taught course. Instructor 
writing defined roles and choosing the person in charge of each team-teaching element 
resulted in positive outcomes since year three. This clarity helps prevent overlapping 
responsibilities (or responsibilities being missed, like forgetting to bring printed 
worksheets) and ensures that all instructors are aligned with the course's goals and 
logistics. Some role examples are meeting leader, final group project coordinator, 
learning management system coordinator, instructor team content formatter, and group 
activities coordinator. 

3. Coordination and Logistics: Bi-weekly in-person team meetings, in addition to the 
inclusion of a shared communication platform, are impactful in the coordination of 
multiple instructors. Having a schedule of in-person meetings sets expectations and 
allows all to devote time to developing the course as a team. In addition, using a 
collaborative platform that allows for shared file management and shared communication 
provides a known location where all can access work and correspondence. 

4. Flexibility and Adaptability: The ability to adapt to unforeseen challenges, such as those 
presented by the COVID-19 pandemic, is essential. Flexibility in course delivery, 
whether online or in-person and the ability to adjust teaching strategies to suit the 
dynamic needs of students are key to maintaining the course's effectiveness. In addition, 
flexibility to adapt to students’ responses to the in-class activities and adapt to shorter or 
longer times spent on them, particularly when involving active learning. Teams identified 
key inflexible events, such as when the bus would arrive for a field trip, but allowed other 
timetables to adjust organically based on student feedback. As this is many instructors’ 
first formal teaching role, there will inevitably be activities that go both shorter and 
longer than planned. 

5. Student Engagement and Active Learning: Enhancing student engagement through active 
learning strategies is vital for fostering a deep understanding of the subject matter, and 
involving multiple instructors in the learning process helps students see problems from 
multiple diverse perspectives. This course has benefitted throughout the years from 
incorporating hands-on activities, group projects, and interactive discussions to engage 



students actively in their learning process, but also to allow instructor collaboration and 
peer support. Particularly for hands-on activities, students have benefited from having 
multiple instructors available to ask questions, reducing the student-to-instructor ratio and 
decreasing the amount of knowledge one instructor needs to be an in-class expert. 

6. Feedback Mechanisms: Implementing robust feedback mechanisms for both students and 
instructors plays a significant role in the course's continuous improvement. Student 
evaluations offer valuable insights into their learning experience, while instructor 
debriefings provide a platform for reflection and collaborative planning for future 
courses. Based on this feedback, the course topic was shifted from resiliency and 
sustainability to a more general introduction to civil engineering. Additionally, optional 
instructor in-class evaluations and changes to the interview process were implemented. 

7. Professional Development for Instructors: The team teaching model offers a unique 
professional development opportunity for instructors, particularly those new to teaching. 
Future courses will continue to emphasize recruiting diverse instructional teams and 
support their development through pre-course onboarding and ongoing mentorship. 

8. Assessment and Grading Strategies: Developing a common assessment strategy that 
aligns with the course's learning objectives is crucial for accurately measuring student 
learning outcomes. In initial iterations of the course, some students mentioned differing 
grading and assessment difficulty as a barrier and frustration in the course. Over time, a 
more consistent assessment strategy has emerged where the final group project is 
increasingly fair, transparent, and conducive to learning. Moreover, individual feedback 
to formative assessments is more direct, personalized, and guiding to achieve the course's 
learning outcomes. 

The multi-year experience of team teaching the engineering course has yielded significant 
insights into the benefits and challenges of this instructional approach. The lessons learned 
through evaluation and reflection have laid a strong foundation for future enhancements, with a 
continued focus on improving student learning outcomes, instructor development, and course 
logistics. These insights will guide the refinement of team teaching strategies for this course and 
as a model for similar educational initiatives in engineering and beyond. 

CONCLUSIONS 

This paper has explored the intricacies and outcomes of implementing a team teaching strategy 
in a pre-college engineering course, created by a group of graduate student instructors over 
multiple years and facilitated by the department’s program creator and manager. The initiative 
aimed to enhance the pre-college students' educational experience while providing a professional 
development platform for novice instructors. Through the lens of this multi-year endeavor, we 
have obtained valuable insights into the efficacy of team teaching in an engineering educational 
context, highlighted the challenges encountered, and outlined the strategies that contributed to 
the program's success. 

The conclusions drawn from this exploration showcase the multifaceted benefits of team 
teaching, both for students and instructors. The diversity of instructional perspectives and 
expertise enhanced students' learning experience, broadening their understanding of civil 



engineering and its societal impacts. The collaborative nature of the course design and delivery 
fostered an engaging learning environment, encouraging active participation and critical thinking 
among students. The feedback gathered through end-of-course evaluations pointed to high levels 
of student satisfaction and interest in pursuing engineering studies, validating the effectiveness of 
the team teaching approach in stimulating student engagement and interest in the field. 

For instructors, the team teaching model served as a significant professional development 
opportunity, particularly beneficial for those in the early stages of their teaching careers. The 
collaborative planning and execution of the course enabled instructors to learn from one another, 
adopt evidence-based teaching strategies, and reflect critically on their teaching practices. This 
experience enhanced their pedagogical skills and fostered a sense of community and mutual 
support among the instructor team. The challenges encountered, such as the need for clear 
communication and role definition, provided essential learning opportunities, leading to the 
refinement of strategies for successful team teaching. 

The study also highlighted the importance of adaptability and resilience in facing unforeseen 
challenges, such as those posed by the COVID-19 pandemic. The ability to pivot to online 
instruction and subsequently reintegrate in-person elements denoted the necessity of flexible 
course design and delivery strategies. This adaptability ensured the continuity and effectiveness 
of the educational experience, despite external disruptions. 

Reflecting on the lessons learned through this team teaching initiative, it is evident that the 
benefits extend beyond the immediate educational outcomes. The collaborative model 
contributes to developing a supportive instructional community, promotes the exchange of 
diverse pedagogical perspectives, and encourages innovative approaches to engineering 
education. The insights gained from this experience have broader implications for implementing 
team teaching strategies in higher education, particularly in disciplines that benefit from 
multidisciplinary approaches. 

As the instructors prepare for future courses, the continued exploration and refinement of team 
teaching methodologies will be crucial in addressing the evolving needs of students and 
instructors alike. The framework and set of processes presented in this work were developed 
through multiple years to create a unified and collaborative course. Although this allows for 
large amounts of coordination between instructors, it has been noticed that additional effort 
toward collaboration, especially between lesson plans, could elevate the course. Future versions 
of the course will intentionally guide individual instructors to compare and contrast their lesson 
plans with their fellow instructors’ plans to highlight potential areas of collaboration while 
ensuring that the content is unified between each class session. 

The lessons learned from this work provide a valuable framework for enhancing team teaching 
practices, potentially significantly impacting the quality and inclusivity of engineering education. 
The success of the team-taught engineering design course for pre-college students serves as a 
testament to the power of collaborative teaching and the transformative potential it holds for both 
student learning and instructor development.  



REFERENCES 

[1] J. M. Bailey and K. Nagamine, “Experiencing conceptual change about teaching: A case 
study from astronomy,” American Journal of Physics, vol. 80, no. 6, pp. 542–551, Jun. 2012, 
doi: 10.1119/1.3699064. 

[2] K. J. Metzger, “Collaborative Teaching Practices in Undergraduate Active Learning 
Classrooms: A Report of Faculty Team Teaching Models and Student Reflections from Two 
Biology Courses,” Bioscene: Journal of College Biology Teaching, vol. 41, no. 1, pp. 3–9, 
May 2015. 

[3] L. Buckingham, A. López-Hernández, and B. Strotmann, “Learning by Comparison: The 
Benefits of Co-Teaching for University Professors’ Professional Development,” Frontiers in 

Education, vol. 6, p. online, Dec. 2021, doi: 10.3389/feduc.2021.776991. 
[4] T. Holland, S. B. Sherman, and S. Harris, “Paired Teaching: A Professional Development 

Model for Adopting Evidence-Based Practices,” College Teaching, vol. 66, no. 3, pp. 148–
157, Jul. 2018, doi: 10.1080/87567555.2018.1463505. 

[5] M. R. Letterman and K. Dugan, “Team teaching a cross-disciplinary honors course: 
Preparation and development,” College Teaching, vol. 52, pp. 76–79, Jan. 2004. 

[6] L. De Backer, W. Schelfhout, M. Simons, E. Vandervieren, and J. Rivera Espejo, “Impact of 
Team Teaching on Student Teachers’ Professional Identity: A Bayesian Approach,” 
Education Sciences, vol. 13, no. 11, Art. no. 11, Nov. 2023, doi: 10.3390/educsci13111087. 

[7] A. Adachi and J. Kirita, “A METHOD OF TEAM TEACHING FOR TRAINING 
STUDENT TEACHERSBASED ON THE PM LEADERSHIP THEORY,” Japanese 

Journal of Educational Psychology, vol. 40, pp. 295–303, 1992, doi: 
10.5926/JJEP1953.40.3_295. 

[8] N. S. Palchik, A. R. Burdi, G. E. Hess, and T. E. Dielman, “Student Assessment of Teaching 
Effectiveness in a Multi-Instructor Course for Multidisciplinary Health Professional 
Students,” Eval Health Prof, vol. 11, no. 1, pp. 55–73, Mar. 1988, doi: 
10.1177/016327878801100104. 

[9] K. Haag, S. B. Pickett, G. Trujillo, and T. C. Andrews, “Co-teaching in Undergraduate 
STEM Education: A Lever for Pedagogical Change toward Evidence-Based Teaching?,” 
CBE Life Sci Educ, vol. 22, no. 1, p. es1, 2023, doi: 10.1187/cbe.22-08-0169. 

[10] C. Macke and K. Tapp, “Teaching Research to MSW Students: Effectiveness of the 
Team-based Learning Pedagogy,” Journal of Teaching in Social Work, vol. 32, no. 2, pp. 
148–160, Apr. 2012, doi: 10.1080/08841233.2012.668161. 

[11] J. Nelson et al., “Using Teaching Development Groups to Support Innovative Teaching 
Practice and Pedagogical Research,” Innovations in Teaching & Learning Conference 

Proceedings, vol. 7, Sep. 2015, doi: 10.13021/G85306. 
[12] V. P. Dennen, L. M. Bagdy, Ö. Arslan, H. Choi, and Z. Liu, “Supporting new online 

instructors and engaging remote learners during COVID-19: a distributed team teaching 
approach,” Journal of Research on Technology in Education, vol. 54, no. sup1, pp. S182–
S202, Jan. 2022, doi: 10.1080/15391523.2021.1924093. 

[13] A. Minichiello, T. D. Blake, W. H. Goodridge, and D. D. Sam, “Team Teaching that 
Goes the Distance: Team Instruction for a Broadcast Introductory Engineering Course,” 
presented at the 2011 ASEE Annual Conference & Exposition, Jun. 2011, p. 22.1411.1-
22.1411.23. Accessed: Jan. 21, 2024. [Online]. Available: https://peer.asee.org/team-
teaching-that-goes-the-distance-team-instruction-for-a-broadcast-introductory-engineering-
course 



[14] K. Laughlin, P. Nelson, and S. Donaldson, “Successfully Applying Team Teaching with 
Adult Learners.,” Journal of Adult Education, 2011, Accessed: Feb. 01, 2024. [Online]. 
Available: https://www.semanticscholar.org/paper/Successfully-Applying-Team-Teaching-
with-Adult-Laughlin-Nelson/ecda2c2759d84bc88c9ea4ce74b0e1495a48f2b1 

[15] N. van Hattum-Janssen, A. C. Alves, S. R. G. Fernandes, N. van Hattum-Janssen, A. C. 
Alves, and S. R. G. Fernandes, “Team Teaching in PBL: A Literature Review in Engineering 
Education,” https://services.igi-global.com/resolvedoi/resolve.aspx?doi=10.4018/978-1-
7998-8816-1.ch012. Accessed: Feb. 01, 2024. [Online]. Available: https://www.igi-
global.com/gateway/chapter/www.igi-global.com/gateway/chapter/293568 

[16] B. A. Fisher and R. F. Frey, “8: Adapting a Laboratory Research Group Model to Foster 
the Scholarship of Teaching and Learning,” To Improve the Academy, vol. 30, no. 1, pp. 99–
111, 2011, doi: 10.1002/j.2334-4822.2011.tb00651.x. 

[17] M. R. Broberg, S. Khalifah, A. Gupta, and A. J. Nafakh, “An Evaluation of a University-
Level, High School Course Taught to Foster Interest in Civil Engineering (Evaluation),” 
presented at the 2021 ASEE Virtual Annual Conference Content Access, Jul. 2021. 
Accessed: Feb. 14, 2023. [Online]. Available: https://peer.asee.org/an-evaluation-of-a-
university-level-high-school-course-taught-to-foster-interest-in-civil-engineering-evaluation 

 


