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Abstract—This work in progress research category paper 

describes the development of a faculty survey tool for instructor 

mindsets on teamwork and learning. Teamwork is an important 

aspect of engineering education in many contexts such as 

laboratory courses and capstone projects. However, this ill-

defined umbrella term often conflates distinct teaming related 

environments and objectives, such as teamwork skill development 

and collaborative learning. For example, collaborative learning 

encourages students to work together to co-construct knowledge 

while teamwork skill development focuses on specific skills to be 

successful in achieving a shared goal. While similar, these two 

teaming related terms have different pedagogical implications and 

desired outcomes. As there has been this increased interest in 

incorporating teaming into undergraduate engineering curricula, 

it is crucial to be able to have a better contextual understanding of 

these settings and the pedological decisions that inform them. 

While studies show the importance of imparting teamwork-based 

skills and collaborative processes in engineering classrooms, there 

is an additional lack of specific teamwork-based motivations, 

objectives, and goals apart from the ABET criteria in STEM 

collaborative learning literature. Creating an environment that 

fosters collaboration and a socially shared regulation of learning 

has also shown positive impacts on both student experience and 

performance in STEM courses. However, there is not a shared 

agreement on what specific attributes may promote successful 

teaming related professional development in engineering. This 

presents a significant challenge to prepare engineering students to 

successfully work and navigate in team-based environments post-

graduation. In this work we discuss the initial development of a 

nationwide faculty survey tool to aid in 1) understanding what 

teaming related contexts, skills, challenges, and mindsets faculty 

have in engineering and related learning attitudes and beliefs 

instructors have that may inform pedological decisions, and 2) the 

distinction and correlation of these teaming environments to both 

faculty learning attitudes and course type. This survey tool will be 

in the form of Likert and open-ended responses from instructors 

as well as syllabi of courses that incorporate teamwork. Instructor 

beliefs, motivations, and mindsets about learning and 

incorporating teaming in undergraduate courses will be explored. 

Specific teaming skills and objectives, challenges, and assessment 

practices will also be assessed. 
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I. INTRODUCTION 
In recent years, there has been an increased interest in 

incorporating professional skills into undergraduate engineering 
curricula. Collaboration, in particular, has been shown to be 
crucial in both engineering education as well as practice through 
the use of laboratory classes and capstone design projects [1], 
[2], [3]. These settings provide opportunities for students to 
improve in oral-communication, goal setting, and other 
collaborative skills desired by employers [1], [3], [4]. 
Correspondingly, the Accreditation Board for Engineering and 
Technology (ABET) requires that students have, “An ability to 
function effectively on teams that establish goals, plan tasks, 
meet deadlines, and analyze risk and uncertainty” [5]. However, 
the term “teamwork” often conflates distinct and unique teaming 
related objectives like teamwork skill development versus 
collaborative learning. Collaborative learning encourages 
students to work together to co-construct knowledge while 
teamwork skill development focuses on specific skills to be 
successful in achieving a shared goal like goal setting, conflict 
resolution, and effective communication [6], [7]. While similar, 
instructors may prioritize these two teaming related items 
differently in their course requiring different pedagogical 
decisions and support to facilitate these distinct goals. 

Additionally, instructors may have different epistemological 
beliefs and values around teaming in the classroom as well as 
what makes an effective team [6]. It is also important to identify 
the priorities different types of courses (i.e., capstone, lab based, 
traditional classrooms) present in terms of collaborative work 
and learning for instructors. Contextual evaluation of team-
based motivations, objectives, and goals is presently lacking. To 
this end, it is first necessary to gain a better understanding of 
faculty member learning beliefs and motivations for teamwork 
as well as associated challenges implementing and assessing 
team environments. 

The purpose of this paper is to describe the development of 
this survey tool that aims to explore the diverse motivations, 
mindsets, and beliefs surrounding teamwork in engineering 
classroom. We model this survey off a framework that shows 
how internal beliefs of learning and external influences on 
instructors or Instructional Landscape (IL), shape instructor 
motivations and resulting pedagogical decisions and practices in 
the classroom as depicted in Fig. 1.



 

Fig. 1 Engineering instructor teamwork motivation conceptual framework 

With this survey we hope to identify 1) what are the specific 
motivations instructors have in incorporating teamwork; 2) what 
are the learning attitudes and beliefs instructors have that may 
influence pedological decisions; 3) what are the impacts of 
external influences on teaching mindset and motivations; 4) how 
do these areas dictate instructional decisions and outcomes, and 
5) how do engineering discipline and institution type impact 
instructor motivations, beliefs, and teaching. This work will be 
accomplished in two main phases: 1) pilot survey and 
development at Cornell University, and 2) survey dissemination 
nationwide. 

II. BACKGROUND 

A. Teamwork in Engineering Education 

In a collaborative learning setting, the role of the instructor 
is a facilitator who guides the learning process but ultimately, 
the primary objective is for the students to navigate the shared 
task and co-construct knowledge for a deeper understanding of 
the material. Creating an environment that fosters collaboration 
and a socially-shared regulation of learning has positive impacts 
on both student experience and performance in STEM courses 
[7], [8], [9], [10]. Malmberg et al. found that computer based 
groups that engaged in strategies that possessed a socially-
shared regulation of learning such as recognizing social 
challenges in their group performed at a higher level than groups 
that did not [7]. 

For teamwork skill development, the learning environment 
is structured to practice specific skills, like giving constructive 
feedback in a group project, where the instructor presents an 
example or an expectation of what the teamwork skill should be 
and students then practice it. There have been numerous studies 
and recommendations on what specific teamwork skills make a 
successful team. For example, Johnson and Johnson, has listed 
five guidelines in effective teamwork where an effective team 

exhibits the ability to create clear, operational goals, have 
effective communication, distribute leadership and power 
amongst the group, engage and challenge each other to solve 
problems, and manage conflict constructively [6].  

While studies show the importance of imparting teamwork-
based skills and processes to successfully collaborate, there is a 
lack of specific teamwork based motivations, objectives, and 
goals apart from the ABET criteria in STEM collaborative 
learning literature for instructors [11], [12]. There is a need to 
understand the range and diversity of goals surrounding 
teamwork to give meaningful and purposeful, evidence-based 
recommendations of best practices. For example, McGoldrick et 
al., has shown positive outcomes implementing a 
multidisciplinary program that incorporates communication and 
teamwork-based skills in a second year undergraduate chemistry 
course [9]. Here, weekly activities are paired with specific 
learning objectives such as establishing group identity and 
agreeing expectation; critiquing information generated by peers; 
and assessment of individual strengths and weakness [9]. While 
some literature outlines skills and mindsets that make an 
effective engineering team and promote successful 
collaboration, instructors still face various challenges to 
incorporate this professional development in their classrooms 
[6], [12]. 

B. Faculty Mindsets 

Additionally, instructors may have different epistemological 
beliefs and values around learning in the classroom [13], [14], 
[15]. Dweck developed a theoretical mindset framework that 
describes beliefs about the nature of intelligence [16], [17]. 
Here, individuals with a “growth mindset,” believe intelligence 
can be developed and cultivated through learning as opposed to 
individuals with a “fixed mindset,” who see intelligence as more 
static and unchanging [16]. 



Studies have also shown that certain instructional decisions are 

influenced by these intelligence and learning beliefs of faculty 

[18]. Ferrare found through extensive instructor interviews and 

classroom observation that observable instructional practices 

corresponded to beliefs about student learning in STEM courses 

[19]. Rattan et al. found that instructors with fixed mindsets had 

lower expectations of underperforming students. As a result, 

they utilized teaching strategies with low student engagement 

[20]. For example, strategies such as advising students to drop 

classes or pursue different careers were directly related to 

instructors’ beliefs. This further highlights the importance of 

instructor attitudes and motivations about learning on 

instructional decisions and student learning outcomes. 

III. METHODS 

A. Particpants 

The targeted participants of this survey are engineering 
instructors who have taught an engineering course within the 
past three years that has incorporated teamwork in any capacity. 
This includes professors and instructors at all levels across 
various disciplines for both phases. Multiple institution types 
(public, private, 2-year, 4-year, etc.) are targeted during phase 2 
of the study allowing for a full perspective of engineering 
instructor motivations and experiences nationwide. The survey 
will be administered electronically to engineering department 
heads and through engineering organization listservs. 

Piloting of the initial survey will be conducted May 2024. 
This process involves think-aloud interviews of engineering 
faculty to validate and refine survey question items 
interpretability. After question refinement, the survey will be 
distributed through engineering departments and engineering 
organization listservs nationwide June 2024. 

B. Themes Covered in Survey 

Participants are first asked to consider one specific course 
that incorporates teamwork in any capacity. With that in mind, 
instructors are asked a series of survey items that can be 
categorized into six main themes including: 1) internal mindsets 
of student learning and intelligence, 2) external institutional and 
course contexts that structure a teaching and learning 
environment, 3) social support and challenges for instructors, 4) 
current teaching practices and experiences in the classroom, 5) 
motivations and attitudes towards teamwork, and 6) 
demographic information.  

 Internal mindsets of student learning and intelligence. 
The first theme of the survey, we utilized a modified Dweck’s 
Mindset Inventory (DMI). Here, we are interested in the degree 
in which instructors believe student intelligence can be 
developed through instruction or is fixed [15]. In this section, we 
measure the level of growth versus fixed mindset of participants 
by their level of agreement with the 8 modified DMI items from 
“strongly disagree – 1” to “strongly agree – 5.” These items were 
changed similarly from, “Your intelligence is something very 
basic about you that you can’t change very much,” to, “A 
student’s intelligence is something very basic about them that 
they can’t change very much,” as we are interested in the faculty 
mindsets of student intelligence as opposed to their own self-
mindsets. 

External institutional influences on teaching and learning 
environment. The second construct involves external influences 
on the structure of the learning environment. Here, instructors 
are asked to report institutional and course related information. 
We ask: 

• Type of institution (e.g., public, private, 4-year, 2-year) 

• Engineering discipline (e.g., mechanical, chemical, 
biological, electrical) 

• Course structure (e.g., lab course, capstone course) 

As the structure and design of student teams may impact the 
learning environment, we also ask how teams are formed, how 
large are they, and who do they consist of. We hope to gain any 
other course related information through uploaded syllabi of the 
course they instruct. 

 Social support and challenges for instructors. The 
third theme involves influences, challenges, and support for 
teaching at their institutions. We ask participants to reflect on 
challenges concerning collaborative learning and teamwork. For 
example, participants will be asked to what extent they agree 
with statements such as, “Colleagues in my department need to 
be convinced about benefits of collaborative learning and 
teamwork teaching practices,” and, “Colleagues in my 
department are resistant to new teaching practices.” Survey 
items such as these will glean a better understanding of the 
teaching environment instructors are situated in beyond 
institutional data. Participant satisfaction with different aspects 
of their work environment such as workload, departmental 
support, and freedom of teaching are also probed in this section. 
These survey items have been adapted from the “Faculty Survey 
on Teaching, Learning and Assessment” (FSTLA) developed by 
the Nation Center For Postsecondary Improvement [21]. Some 
survey items have been rephrased to focus on teamwork, and 
teaming environments as opposed to assessment.  

Current teaching practices and experiences in the 
classroom. Instructors are also asked to reflect upon current 
teaching practices and experiences both generally and related to 
teamwork throughout the survey. Frequency of teamwork 
related teaching practices, assessment use, student performance 
reflection, and self-efficacy in general teaching practices are 
covered in this theme in the form of closed, five-point Likert-
scale questions. Survey items from FSTLA, the Approaches to 
Classroom Assessment Inventory (ACAI), and the surveys 
developed by Richardson et al. were utilized to explore 
participants’ frequency and self-efficacy of teaching practices 
and assessment use [21], [22], [18]. For our purposes, items 
from ACAI were adapted for postsecondary education contexts. 
We also utilized the two survey tools developed by Solnosky et 
al. focused on assessing multidisciplinary team dynamics in an 
engineering capstone course [23]. As both of the surveys target 
student self-reflection, we have modified survey items in order 
to obtain how instructors’ perceive the teamwork related 
experiences of their own students by their level of agreement 
from “strongly disagree – 1” to “strongly agree – 5.”. For 
example, “When working in teams, I believe my students … 
Need guidance on how to work with others effectively… Create 
specific and reasonable group goals… Rather work 
independently than in a group.” 



Motivations and attitudes towards teamwork. The fifth 
major theme involves motivations and beliefs towards having 
teamwork and collaborative learning in the classroom. First, 
instructors are asked, “In the most recent course that included 
teamwork in some form, why did you choose to have students 
work in teams?” in the form of an open-ended response. Possible 
motivations for teamwork in the classroom may include: 

• To develop teamwork skills (e.g., goal setting, 
conflict management) 

• To improve communication skills  

• To adhere to ABET criteria (Student Outcomes - 
Criteria 3) 

• Limitations of  resources (e.g., time, equipment, 
instructor availability) for students to work 
individually 

• For students to learn from their peers (e.g., 
collaborative learning)  

• To follow how the course has been taught 
previously 

• To emulate a real-world engineering experience 

• To successfully complete an engineering project 
that could not be accomplished individually 

Later in the survey tool, this question is paired with Likert-
scale, closed form questions ranking the importance of these 
specific  teamwork motivations. Additionally, participants are 
asked to reflect upon barriers and challenges which might deter 
instructors from incorporating teamwork in the classroom. 
Through this design, we hope to illuminate diverse motivations 
of engineering instructors without biasing them to specific 
motivations.  

Demographic Information. We also collect participants’ 
current rank, years of teaching, course information, gender, and 
race in the survey tool. We ask participants to optionally upload 
a syllabus from the teamwork involved course that is reflected 
in their survey answers for further contextual information. In 
total, this survey should take 15-20 minutes to complete. 

IV. ANALYSIS AND EXPECTED RESULTS 

Exploratory factor analysis (EFA) often used in research to 
analyze survey data will be used as statistical analysis for 
understanding the relationships between different variables 
measured in the survey [24]. As we believe the various survey 
themes may correlate to some extent with one another, we are 
interested in determining which relationships are strongest. The 
data will be used to create correlation matrices to determine if 
the 5 variables shown in Fig. 1 are independent of one another. 
Do the variables within Instructional Landscape significantly 
influence one another? Are instructor motivation or teaching 
practices dependent on a certain subset of IL? Can either an 
instructor’s mindset, motivation, or environment or combination 
of the three be used as a predictor of certain pedagogical 
decisions? Multivariate regressions will be utilized to better 
understand the relationships between these constructs. 

In this exploratory survey, we expect to see a diverse data set 
of various motivations for teamwork in the classroom, a possible 
mediating factor between Instructional Landscape and Teaching 
Practice that has not been investigated previously. Additionally, 

instructors may not have explored their own motivations for 
teamwork in depth before. We expect to be able to articulate this 
introspection by qualitatively coding the open responses 
surrounding teamwork and comparing to the closed-form survey 
item data to gauge the amount of instructors who have thought 
about these issues and to what extent. As some of the survey 
items were used and adapted from previous survey tools, we will 
also compare our findings with these other results and contexts. 
We will be using these results to create a framework of all of 
these diverse teaming motivations in order to inform tailored 
research and recommendations of the best practices for each 
motivation. 

V. CONCLUDING REMARKS 

As this is a work in progress, conclusions about instructor 
mindsets and motivations on pedagogical decisions and 
influence of engineering discipline and environment cannot be 
drawn at this time. 
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