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Corpus Analysis of American Society of Engineering Education
Scholarship: 2000-2025

Abstract

As engineering education research expands in scope and scale, understanding how the field has
evolved becomes essential for guiding future inquiry and practice. For new engineering educators
and engineering education researchers who may be coming from a variety of discipline-based
research areas, understanding the history of our field is important, yet difficult to trace, given the
scope and size of the American Society of Engineering Education (ASEE) conferences. This
study conducts a corpus analysis of ASEE conference papers spanning 2000-2025 to
systematically map trends in research topics over the past 25 years. Using natural language
processing and topic modeling techniques, we analyzed more than 40,000 ASEE papers to reveal
patterns that are difficult to detect through traditional literature reviews. A corpus-level approach
provides unique advantages: it enables objective, data-driven insight into how engineering
education discourse has shifted over time and identifies emerging and declining themes. Data
visualizations provide opportunities for readers to find trends of relevance to themselves. This
analysis supports educators and researchers in benchmarking their efforts against broader trends,
identifying underexplored areas, and recognizing methodological shifts within the community.
Preliminary results show clustering of 25 years of ASEE scholarship into 160 topics. Exploration
of these topics highlights growth in specific research and pedagogical areas and evaluation
methods. Our analysis also shows the expected shifts in pedagogical and research topics
following 2020, and the sharp increase in papers discussing artificial intelligence (Al) in the past
5 years. By creating a longitudinal, quantitative overview of ASEE scholarship, this study
provides a history of the field for new engineering educators and may help drive innovation in our
field. For the engineering education community, this analysis may inform conference
programming, journal priorities, and collaborative research agendas aimed at the most pressing
challenges in engineering education.

An interactive visualization of this corpus is available here: hollygolecki.com/asee-corpus.

Introduction

As engineering education scholarship expands in scope and scale, understanding how the field has
evolved becomes essential for guiding future inquiry and practice. For new engineering educators
and engineering education researchers who may be coming from a variety of discipline-based
research areas, understanding the history of our field is important, yet difficult to track, given the
scope and size of the American Society of Engineering Education (ASEE) conferences.
Thousands of engineering educators and practitioners attend and publish in the ASEE conference
proceedings each year, producing a large body of scholarship. Some authors are practitioners who
aim to document the outcomes of their lessons and course improvements, some transition from
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other areas of engineering to education research, and others are formally trained in education
research graduate programs. This study aims to answer the central research question: How have
trends in engineering education scholarship changed over the past 25 years? Given the volume of
papers published (over 40,000 papers over the past 25 years), it is difficult for any individual to
synthesize trends and opportunities in our broad discipline. This study leverages machine
learning models to present a corpus analysis of ASEE conference papers published between 2000
and 2025 to identify longitudinal trends in this body of work.

New engineering educators come from a variety of disciplines: as new educators from a technical
PhD or postdoctoral program, experienced educators taking a new interest in scholarship of
teaching and learning (SoTL) or engineering education research (EER) during or after careers in
technical engineering disciplines, or educators from engineering education graduate programs.
Engineering education graduate programs typically require that students enroll after completing a
bachelor’s or master’s degree in a technical discipline [1]. These graduate students dedicate time
to coursework in social science methods, reading engineering education scholarship under the
advisement of experts in the field. Engineering faculty members who transition from graduate
degrees and lengthy careers to SOTL or EER, lack this dedicated time for education and training.
Additionally, the vocabulary and norms of social science based publishing are distinctly different
than other engineering disciplines, and therefore, the process of orienting to the field can be
particularly challenging. The National Science Foundation (NSF) has supported programs, such
as Research Initiation in Engineering Formation (RIEF), to provide mentor-mentee pairs for
faculty to learn EER skills [2]. Without years of dedicated graduate education or protected time
through grant funding to help orient new engineering educators or new EER researchers to the
discipline, it can be a daunting or unapproachable task. Our goal was to conduct this corpus
analysis to provide a quantitative and digestible resource for new engineering educators and
researchers as they orient to this discipline.

The exercise of determining opportunities and trends is important for the well-being of a
profession. This practice has been performed through literature review, statistical analysis, and
using large language models both historically and more recently. In the 1990s, Wankat
independently binned papers (n=230 from 1993-1997 [3] and n=597 from 1993-2002 [4]) from
the Journal of Engineering Education (JEE) into four categories. Wankat observed increases in
grant funding and citations during this nascent period in engineering education. Later, others built
on this early analysis by expanding the research team for increased validity and reliability,
expanded the categories to six, and reported similar results to the earlier work [5]. While much of
this work was focused on US scholarship, Osorio and Osorio conducted a similar study including
the European Journal of Engineering Education (EJEE) (n=331 from 1998-2000) [6]. In 2011,
Jesiek et al. performed an analysis of global trends in engineering education from 2005-2008
(n=2,173) [7]. Using bibliometric and scientometric methods, this team identified continued
interest in trends such as assessment, team and design-based learning, and instructional
technologies. The authors also identified increases in project-based learning and graduate
outcomes. Additionally, they cited growth in research beyond undergraduate education to
cooperative and continuing education, workforce development, pre-college engineering.

More recently, while some researchers have experimented with computational support to conduct
such analyses, many still rely on traditional literature review to explore trends. Moye et al.



performed a multi-round Modified-Delphi method to solicit stakeholder feedback on trends and
issues facing engineering and technology education reported in literature [8]. In 2021, Nadolny et
al. performed an analysis of game based research trends at ASEE over 15 years (177 papers) [9].
In 2023, an analysis of 302 papers from Journal of Engineering Education (JEE) (n=302 from
2012-2022), reviewed for quantitative methods [10]. The study found that while most quantitative
methods used in that corpus are basic statistical methods, later years showed more advanced
quantitative methods (Hierarchical Linear Modeling, Structural Equation Modeling, or Random
Forest Regression) that produce more nuanced analysis. A corpus analysis of papers from 12
conferences distributed in two engineering education events in Latin America and the Caribbean
from 2017 to 2024 included 1690 papers. International accreditation and evaluation, online and
remote laboratories, and instructional technologies were the common topics at these conferences.
[11]. The largest corpus analysis in engineering education that we found looked at 39,000 papers
from 1964-2023 to quantify topics, networks, and authors from a variety of journals available via
Scopus [12]. The team conducted network analysis, factorial analysis, and thematic mapping to
reveal growth in collaborative research, expansion in geographical participation (previously
focused in the US as earlier references show), and new pedagogical approaches. The exercise of
analyzing the history of engineering education is an important task for our field to undertake to
understand trends, opportunities, and gaps.

A corpus-level approach to understanding engineering education scholarship provides unique
advantages: it enables objective, data-driven insight into how engineering education discourse has
shifted over time, identifies emerging and declining themes, and reveals connections across
divisions and disciplines. This type of analysis can support educators and researchers in
benchmarking their work against broader trends, identifying underexplored areas, and
recognizing methodological shifts within the community. We collected the full set of ASEE
proceedings from 2000-2025 and applied natural language processing techniques to model topics
in the data set. Analysis reveals topics with increasing and decreasing trends. Finally, we present
a case study for the New Engineering Educators (NEE) division (the division to which this paper
was submitted) of topics of interest to the NEE community published over the past 25 years. By
creating a longitudinal, quantitative overview of ASEE scholarship, this study provides a history
of the field for new engineering educators and can help drive innovation in our field. For the
engineering education community, this analysis may inform conference programming, journal
priorities, and collaborative research agendas aimed at the most pressing challenges in
engineering education.

Methods

Our methods are reported in five main parts. First, we describe how the data collection and data
cleaning were performed. Second, we describe the process of conducting statistics on the corpus
metadata. Next, we preprocessed the data before global topic clustering across ASEE papers. We
conduct and present analysis of global trends across the ASEE conference. Lastly, we present a
case study of topics in the New Engineering Educators division. This paper aims to provide
analysis that is relevant to both newer and longtime ASEE readership.



Data Collection

Papers from ASEE Annual Conferences from 2000 through 2025 are publicly available via the
web links in Table 1. Each conference webpage includes a separate landing page for each paper,
known to ASEE readership as ASEE PEER. These pages were parsed using the python libraries
Requests and Beautifulsoup. The landing page for each paper includes bibliographic metadata:
Title, Author(s), Abstract, Conference, and more. Each paper’s webpage (on ASEE PEER) also
includes a link to download the full text as a pdf. Full text pdfs were read and parsed using the
PyMuPDF library. All metadata available for each paper, plus the full text of the pdf was then
saved as a json record for each paper in each conference year 2000 through 2025. ASEE
Conference papers were included in the corpus if they had a valid landing page in the PEER
repository and contained at least a title and conference year metadata.

Table 1: ASEE Annual Conference and Exposition Collections

Year Conference Link Location
2025 2025-asee-annual-conference-exposition Montreal
2024 2024-asee-annual-conference-exposition Portland
2023 2023-asee-annual-conference-exposition Baltimore
2022 2022-asee-annual-conference-exposition Minneapolis

2021 2021-asee-virtual-annual-conference-content-access Virtual

2020 2020-asee-virtual-annual-conference-content-access  Virtual

2019 2019-asee-annual-conference-exposition Tampa

2018 2018-asee-annual-conference-exposition Salt Lake City
2017 2017-asee-annual-conference-exposition Columbus
2016 2016-asee-annual-conference-exposition New Orleans
2015 2015-asee-annual-conference-exposition Seattle

2014 2014-asee-annual-conference-exposition Indianapolis
2013 2013-asee-annual-conference-exposition Atlanta

2012 2012-asee-annual-conference-exposition San Antonio
2011 2011-asee-annual-conference-exposition Vancouver
2010 2010-annual-conference-exposition Louisville
2009 2009-annual-conference-exposition Austin

2008 2008-annual-conference-exposition Pittsburgh
2007 2007-annual-conference-exposition Honolulu
2006 2006-annual-conference-exposition Chicago
2005 2005-annual-conference Portland
2004 2004-annual-conference Salt Lake City
2003 2003-annual-conference Nashville
2002 2002-annual-conference Montreal
2001 2001-annual-conference Albuquerque

2000

2000-annual-conference

St. Louis
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Data Cleaning

The collected data was then reviewed to identify potential obstacles to analysis. One challenge
was the presence of different metadata fields in different landing pages. In 2000, metadata
included: Title, Authors, Abstract, Conference, Location, Publication Date, Start Date, End Date,
ISSN, Page Count, Page Numbers, DOI, Permanent URL, and Download Count. However, some
papers in subsequent years have additional metadata including Conference Session, Tagged
Division, Tagged Topic, Tagged Divisions, Tagged Topics, ISBN. In order to investigate the
statistics of papers associated with divisions, the entries in the Tagged Division and Tagged
Divisions metadata were mapped to the current list of ASEE divisions: Professional Interest
Councils and Divisions List. It’s worth noting that subtle differences in the division name data
were interpreted as the same division. Differences shown below in bold. For example, the use of
an ampersand: “Liberal Education/Engineering & Society Division” vs “Liberal
Education/Engineering and Society Division”, or from changes in division names such as:
“Energy Conversion and Conservation Division” vs “Energy Conversion, Conservation, and
Nuclear Engineering Division” and “K-12 & Pre-College Engineering” vs “Pre College
Engineering Education Division”. Additionally, some of these occurred simultaneously within the
same paper such as https://peer.asee.org/24344 which lists the Tagged Divisions as: “Electrical
and Computer, Minorities in Engineering, First-Year Programs, Liberal Education/Engineering &
Society, Women in Engineering, Design in Engineering Education, Engineering Libraries,
Technological and Engineering Literacy/Philosophy of Engineering, and Student” this text string
is interpreted as the following nine divisions:

* Electrical and Computer Engineering Division

* Minorities in Engineering Division

* First-Year Programs Division

 Liberal Education/Engineering and Society Division

* Women in Engineering Division

* Design in Engineering Education Division

* Engineering Libraries Division

» Technological and Engineering Literacy/Philosophy of Engineering Division
* Student Division

Papers like this with multiple tagged divisions were counted in each division’s total. Of the total
41,000+ papers included, more than 12,000 had no tagged division. This added to the motivation
to better understand the research themes present in the corpus considered as a whole. Next, we
present a brief statistical summary of this metadata.

Metadata Statistics

From the collected data, 41,729 papers were identified. The number of papers by conference year
are shown in Figure 1. Using the download count metadata, the five most downloaded papers are
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linked in Table 2. Papers with a tagged division or tagged divisions label contribute to the total
number from each division shown in Figure 2. The most downloaded paper from individual
divisions in Table 3, note that this table is sorted by number of downloads and only includes the
top 16 papers.

Number of Papers Published per Year

1000 -

Number of Papers
|
|

Publication Year

Figure 1: Papers per year; 41,729 total from 2000-2025.

Table 2: Top 5 most downloaded papers as of October 2025

Title & Hyperlink Downloads
Aerodynamic Performance of the NACA 2412 Airfoil at Low Reynolds 83,922
Number

The Social, Economic, And Political Impact Of Technology: An His- 75,413
torical Perspective

The Relationship Between The Tightening Torque And The Clamp 51,338
Force

Calculation Of Tolerance Stacks Using Direct Position Approach In Ge- 44,878
ometric Dimensioning And Tolerancing

The Market Pull Versus Technology Push Continuum Of Engineering 43,583
Education
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Papers with Tagged Divisions

Educational Research and Methods
Pre College Engineering Education

Engineering Technology

First-Year Programs

Electrical and Computer Engineering

Design in Engineering Education

Computers in Education
Mechanical Engineering

Civil Engineering

International

Liberal Education/Engineering and Society
Manufacturing

Minorities in Engineering

Multidisciplinary Engineering

Experimentation and Laboratory Oriented Studies
Women in Engineering

Chemical Engineering

Entrepreneurship and Engineering Innovation
Computing and Information Technology
Biomedical Engineering

Graduate Studies

Energy Conversion, Conservation, and Nuclear Engineering
Mechanics

Construction Engineering

Engineering Ethics

)

New Engineering Educators

)

500 1000 1500 2000
Number of Papers

Figure 2: Number of Papers with Tagged Divisions (12,000 papers, including most from 2022,
do not have tagged divisions)



Table 3: Most Downloaded Paper per Division as of October 2025

Division Title Downloads

Engineering Technology Calculation Of Tolerance Stacks Using Direct 44,878
Position Approach In Geometric Dimensioning
And Tolerancing

Student Qualitative Coding: An Approach to Assess 40,201
Inter-Rater Reliability

Materials Selection Of Material, Shape, And Manufactur- 39,384
ing Process For A Connecting Rod

Mechanical Engineering A Compilation Of Examples For Using Excell 31,084
In Solving Heat Transfer Problems

Mechanics Engineering Students Understand the Elastic 30,619
Neutral Axis, but What About the Plastic Neu-
tral Axis?

Computing and Information Fun, Innovative Computer Science Activities 28,869

Technology for the Classroom and Outreach

Graduate Studies Engineering Portfolios: Value, Use, and Exam- 28,247
ples

Instrumentation Elevator Control System Project 25,510

Engineering Ethics Ethics in the Classroom: The Volkswagen 23,940
Diesel Scandal

Chemical Engineering Plotting McCabe-Thiele Diagrams in Microsoft 22,705
Excel for Non-Ideal Systems

Computers in Education The Flipped Classroom: A Survey of the Re- 20,354
search

Manufacturing Understanding Surface Quality: Beyond Aver- 20,332
age Roughness (Ra)

Educational Research and Micro-project: A Curricular Reform in Maha- 19,667

Methods rashtra State, India

Engineering Physics and Graphical Analysis And Equations Of Uni- 18,551

Physics formly Accelerated Motion: A Unified Ap-
proach

Design in Engineering Edu- An Automated Bottle Filling And Capping 17,846

cation Project For Freshman Engineering Students

Systems Engineering Associate Systems Engineering Professional 13,134

(Asep) Certification: A Credential Tailored For
Students And Junior Engineers
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Preprocessing

The text used for analysis of topic clusters within the corpus consisted of the paper title, abstract,
Conference Session, Tagged Division, and Tagged Topic. These fields were concatenated as a text
string of multiple tokens, then cleaned by lowercasing, lemmatizing, removing punctuation and
formatting characters as well as single character tokens. Common words without significant
meaning (NLTK stopwords) as well as words that appear in more than 50% of papers and a list of
domain specific stopwords were stripped from each record. These stopwords are shown in Table
4.

Table 4: Stopwords considered in preprocessing

domain specific american, society, engineering, education, division, research, asee,
annual, conference, proceedings, session, research, poster, paper,
manuscript, submission, review, peer, abstract, introduction, back-
ground, method, methods, methodology, discussion, conclusion, con-
clusions, present, presents, presented, describe, describes, described,
discuss, discusses, explore, explores, examine, examines, investigate,
investigates, propose, proposed, et, al, figure, fig, table, section, stu-
dent, students, engineer, engineers, educational, course, courses, teach,
teaching, learning, learn, learner, learners, study, analysis, data, results,
board

high frequency design, provide, use, program

Clustering

Semantic representations of documents were generated using a pretrained Sentence-BERT
(Bidirectional Encoder Representations from Transformers) transformer model
(“all-MiniLM-L6-v2”) [13]. Each paper was embedded into a fixed-length dense vector
representing the contextual meaning of the document rather than bag-of-words frequency. Papers
with similar core concepts have vectors that are close together in this multi-dimensional
embedding space.

The 384-dimensional embeddings vector was reduced to n dimensions using UMAP (Uniform
Manifold Approximation and Projection) [14] to facilitate clustering. The reduced embeddings
were used exclusively for clustering and not for interpretive analysis of individual dimensions. A
reduction to 10 dimensions was used for determining clusters. For the purpose of visualization,
the identified clusters are highlighted on a separate reduction to just 2 dimensions in Figure 3.
The clustering was performed using HDBSCAN (Hierarchical Density-Based Spatial Clustering
of Applications with Noise) [15], a density-based algorithm that identifies high-density clusters
and explicitly labeling low-density points as noise. HDBSCAN does not require the number of
clusters to be specified in advance and is well-suited for high-dimensional embedding

spaces.

This figure attempts to visualize the ASEE corpus in its entirety. Each plotted point represents a
single paper, the colors correspond to the cluster. One significant challenge encountered in this



work was developing succinct and meaningful labels for the clusters. The labels shown in Figure
3 were generated using an automated keyword grouping procedure that identifies salient terms
within each cluster and combines them into compact, human-readable descriptors. Labels consist
of grouped keywords joined by a delimiter and are intended to summarize dominant thematic
concepts. The value in parenthesis at the end of each label is the size of the cluster as a percentage
of the total corpus. Only the largest 20 clusters of the 160 identified are identified and labeled in
this image.

Finally, a measure of cluster coherence was computed using the ¢c_v metric implemented in
Gensim [16], a widely used Python library for topic modeling and natural language processing.
Values higher than 0.6 suggest a strong, well-defined theme, values below 0.3 suggest a weak,
loosely-defined theme.

2D Interpretation of ASEE Corpus 2000-2025

A
-
v A
P 7]
Cluster Number: Label (Proportion)
® 1: energy, power, system, renewable energy (2.11%) ® 11: stem, success, scholarship, nsf (1.21%)
2: international, global, experience, abroad (1.70%) 12: aerospace, project, undergraduate, system (1.12%)
3: assessment, outcome, abet, accreditation (1.49%) 13: mentor, mentoring, faculty, undergraduate (1.10%)
4: entrepreneurial mindset, entrepreneurial, innovation, develop (1.45%) 14: thermodynamics, heat transfer, system, project (1.07%)
® 5: robotics, robot, mechatronics, project (1.43%) ® 15: project, teamwork, team, base (1.07%)
6: sustainability, sustainable, environmental, curriculum (1.40%) 16: system, computer, digital, project (1.05%)
® 7: project, senior, capstone, experience (1.36%) 17: development, faculty, new, practice (1.05%)
8: ethic, ethical, case, integrate (1.34%) 18: retention, first year, freshman, success (0.92%)
® 9: teacher, experience, science, professional development (1.34%) ®  19: material, finite element, mechanic, project (0.87%)
10: communication, write, skill, technical (1.30%) 20: woman, gender, female, technology (0.80%)

Figure 3: Two dimensional interpretation of the ASEE corpus from 2000-2025. Each point
represents one paper, colors correspond to clusters, the largest 20 of which are labeled.



Results

Entire Corpus

Once clusters were identified, temporal trends were computed by assessing the number of papers
within the cluster for each year in this study. The clusters with the most significant decline and
increase over this period are shown in Figures 4 and 5, respectively.

A, assessment, outcome, abet, accreditation B. thermodynamics, heat transfer, system, project
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Figure 4: Clusters with the steepest temporal decline. Y axis is the proportion of the full data
set.

Notable temporal trends in clusters are shown in Figure 6. As a way to gain confidence in our
results, we compared against expected trends. Generative Al and the COVID-19 pandemic were
two topics for which we expected to see trends. Generative Al and COVID-19 were both clusters
in the data set. As anticipated, generative Al has quickly grown in popularity in the last few years
(generative, artificial intelligence, ai, tool). Publications related to the COVID-19 pandemic
sharply increase and declined after 2021 (pandemic, covid, online, impact). Additionally, we
highlight noteworthy trends. Papers discussing makerspaces began increasing around 2015
(maker space, university, makerspace, makerspaces), nearly the same time as a drop off in papers
discussing classroom technology (tablet pc, technology, multimedia, classroom). Papers
discussing a flipped classroom peaked around 2015, then declined (flip, flipped, classroom,
mechanic). Papers discussing connected devices / internet of things (IOT) became more prevalent
after 2015 (internet thing, project, iot, system). Diversity, equity and inclusion was steady until
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Figure 5: Clusters with the steepest temporal incline. Y axis is the proportion of the full data
set.

2016 when it experienced significant growth (inclusion, diversity, team, perspective). Ethics was
also steady until an gradual increase in the late 2010s (ethic, ethical, case, integrate). Further
contextual analysis will help to explain these trends. In this paper, our goal is to present
quantitative trends with the hope that the ASEE readership will take up these topic clusters and
temporal data for further exploration.

Our process can further be validated by visualizing trends reported in earlier efforts to summarize
the engineering education field. During our literature review, we read that Jesiek et al. reported on
increasing numbers of articles focused on populations other than undergraduate education [7].
The authors cited growth in research on cooperative and continuing education, workforce
development, and pre-college engineering. Our results, expanding beyond the timeline of the
Jesiek study, show similar trends. The topic cluster trends in Figure 7 all demonstrate growth in
papers on groups including military, community college, and children (K12).

Table 5 shows the 20 most prominent clusters in the corpus. The first column indicates the
percentage of the corpus in the cluster, the second column shows the cluster coherence. Cluster
labels are shown in the third column, to support cluster interpretation, we extracted
cluster-specific keyword/phrases by identifying frequently occurring multi-word sequences
(n-grams) within documents assigned to each cluster. These key words and phrases are included
in the fourth column. The final column links to a representative paper identified by selecting the



document whose vector representation is nearest to the cluster centroid, this is used here as a
qualitative exemplar for cluster interpretation.

Table 5: Description of the 20 largest clusters

Prop. Coh. Label Keywords/Phrases Central paper
46.4% noise, outlier
21% 0.76 energy, power, renewable energy source, renew- Development Of A Renewable Energy
system, renew- able energy system, renewable en- Course For A Technology Program
able energy ergy technology
1.7% 0.72  international, short term abroad, develop global Incorporating Global Issues Into Fresh-
global, experi- competency, develop global com- man Engineering Course
ence, abroad petence
1.5% 0.79 assessment, out- civil body knowledge, continuous Promoting Consistent Assessment of Stu-
come, abet, ac- improvement process, accredita- dent Learning Outcomes over Multiple
creditation tion technology abet Courses and Multiple Instructors in Con-
tinuous Program Improvement
1.4%  0.69 entrepreneurial develop entrepreneurial mindset, Growing Entrepreneurial Mindset in In-
mindset, en- connection create value, kern en- terdisciplinary Student Engineers: Expe-
trepreneurial, trepreneurial network riences of a Project-Based Engineering
innovation, de- Program
velop
1.4% 0.75 robotics, robot, robot operate system, middle high Developing Courseware for Robotics
mechatronics, school, autonomous mobile robot in Pre-engineering Education for High
project School Students
1.4% 0.74 sustainability, life cycle assessment, sustainable Effects of Using Computer-Aided Draw-
sustainable, development goal, one planet eop ing Programs to Implement Sustainable
environmental, Engineering Design Principles on First-
curriculum Year Engineering Students
1.4% 0.70 project, senior, senior capstone project, industry Redesigning Senior Capstone Se-
capstone, experi- sponsor project, capstone senior quence with Multidisciplinary, Industry-
ence project Sponsored Projects
1.3% 0.68 ethic, ethical, ethical decision making, ethical de- Engineering, Ethics And Society: Pro-
case, integrate cision make, ethic across curricu- gram Outcomes, Assessment And Eval-
lum uation
1.3% 0.64 teacher, expe- pre service teacher, high school Factors That Support Teacher Shift to En-
rience, science, teacher, teacher professional devel- gineering Design
professional opment
development
1.3% 0.71 communication, lab report write, ability communi- Integrating Writing Into Technical
write, skill, tech- cate effectively, technical commu- Courses
nical nication skill
1.2% 0.71 stem, success, national science foundation, sci- Board 103: Work in Progress: NSF S-
scholarship, nsf ence technology mathematics, sci- STEM Program: Recruitment, Engage-
ence technology mathematics stem  ment, and Retention: Energizing and
Supporting Students with Diverse Back-
grounds in Mechanical Engineering
1.1% 0.54 aerospace, high altitude balloon, unmanned Big Blue: A Multidisciplinary Capstone
project, under- aerial vehicle, unmanned aerial Engineering Design Project

graduate, system

system

Continued on next page
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Prop. Coh. Label Keywords/Phrases Central paper

1.1% 0.71 mentor, mentor- national science foundation, new Developing Inclusive Engineers: Teach-
ing, faculty, un- faculty member, mentor first year ing Peer-Mentors Principles of Equity
dergraduate and Inclusion

1.1% 0.60 thermodynamics, thermodynamics fluid mechanic, Workshop Exercises For Connecting
heat transfer, second law thermodynamics, inter- Fundamentals To Equipment In The First
system, project nal combustion engine Thermodynamics Course

1.1% 0.64  project, team- team member effectiveness, team Effectiveness of Techniques to Develop
work, team, base  base project, assessment team and Assess the Teamwork Skills of First-

member year Engineering Students

1.1% 0.61 system, com- hardware description language, An Innovative Rapid Processor Platform
puter, digital, field programmable gate, pro- Design For Early Engineering Education
project grammable gate array

1.0% 0.56 development, new faculty member, tenure track Implementing Interconnected Faculty
faculty, new, faculty, evidence base practice Development Initiatives for STEM
practice Faculty

09% 0.77 retention,  first co curricular activity, grade point Retention And Success Of Engineering
year, freshman, average, first year experience Undergraduates
success

09% 0.65 material, finite el-  finite element fea, introductory ma- Linking Mechanics And Materials In En-
ement, mechanic, terial science, stress concentration gineering Design: A New Approach
project factor

0.8% 0.70 woman, gender, increase number woman, woman Addressing Gender Disparities in Com-
female, technol- computer science, science technol- puting Majors and Careers: Develop-
ogy ogy mathematics ment and Effects of a Community Sup-

port Structure
Table 6: Description of clusters with the steepest temporal decline in Figure 4

Prop. Coh. Label Keywords/Phrases Central paper

28% 0.79 assessment, out- civil body knowledge, continuous Promoting Consistent Assessment of Stu-
come, abet, ac- improvement process, accredita- dent Learning Outcomes over Multiple
creditation tion technology abet Courses and Multiple Instructors in Con-

tinuous Program Improvement

2.0% 0.60 thermodynamics, thermodynamics fluid mechanic, Workshop Exercises For Connecting
heat transfer, second law thermodynamics, inter- Fundamentals To Equipment In The First
system, project nal combustion engine Thermodynamics Course

2.0% 0.61 system, com- hardware description language, An Innovative Rapid Processor Platform
puter, digital, field programmable gate, pro- Design For Early Engineering Education
project grammable gate array

0.6% 0.62 distance, tech- old dominion university, web base Distance Learning Delivery Of A Web

nology, delivery,
graduate

distance, real time interaction

Based Degree In Electrical/Electronics
Engineering Technology, Which Incor-
porates Hands On Laboratory Experi-
ments And Real Time Video
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Table 7: Description of clusters with the steepest temporal incline in Figure 5

Prop. Coh. Label Keywords/Phrases Central paper
0.5% 0.59 graduate, mental mental health concern, mental CAREER: Supporting Undergraduate
health, stress, health challenge, graduate mental Mental Health by Building a Culture of
culture health Wellness in Engineering
09% 0.80 generative, artifi- artificial intelligence ai, genera- Exploring Student Perceptions of Learn-
cial intelligence, tive artificial intelligence, large lan-  ing Experience in Fundamental Mechan-
ai, tool guage model ics Courses Enhanced by ChatGPT
23% 0.71 stem, success, national science foundation, sci- Board 103: Work in Progress: NSF S-
scholarship, nsf ence technology mathematics, sci- STEM Program: Recruitment, Engage-
ence technology mathematics stem  ment, and Retention: Energizing and
Supporting Students with Diverse Back-
grounds in Mechanical Engineering
2.0% 0.71 mentor, mentor- national science foundation, new Developing Inclusive Engineers: Teach-
ing, faculty, un- faculty member, mentor first year ing Peer-Mentors Principles of Equity
dergraduate and Inclusion
Table 8: Description of clusters with noteworthy temporal changes in Figure 6
Prop. Coh. Label Keywords/Phrases Central paper
0.5% 0.80 generative, artifi- artificial intelligence ai, genera- Exploring Student Perceptions of Learn-
cial intelligence, tive artificial intelligence, large lan-  ing Experience in Fundamental Mechan-
ai, tool guage model ics Courses Enhanced by ChatGPT
0.5% 0.76 pandemic, covid, due covid pandemic, impact covid = Student Responses to Remote Teaching
online, impact pandemic, face face instruction During the Covid-19 Pandemic: Implica-
tions for the Future of Online Learning
02% 0.76 maker space, university maker space, idea gener- Building an Identity in the Makerspace
university, ation ability, throughout academic
makerspace, career
makerspaces
0.2% 0.66  tablet pc, tech- tablet pc classroom, tablet pc tech- Evaluation Of Tablet Pcs For Engineering
nology, multime- nology, faculty tablet pc Instruction And Content Development
dia, classroom
04% 0.75 flip, flipped, flipped classroom model, flipped A Flipped Course in Modern Energy Sys-
classroom, me- classroom approach, implement tems: Preparation, Delivery, and Post-
chanic flipped classroom mortem
0.1% 0.65 internet  thing, internet thing iot, cyber physical Internet of Things Education Project
project, iot, sys- system, internet thing iot technol- (IoTEP)
tem ogy
03% 0.62 inclusion, diver- diversity equity inclusion, equity Work in Progress: Developing a Foun-
sity, team, per- inclusion dei, diversity equity in- dational Engineering Course to Improve
spective clusion dei Students’ Sense of Belonging and In-
crease Diversity
0.3% 0.59 graduate, mental mental health concern, mental CAREER: Supporting Undergraduate

health,
culture

stress,

health challenge, graduate mental
health

Mental Health by Building a Culture of
Wellness in Engineering

Continued on next page



https://peer.asee.org/career-supporting-undergraduate-mental-health-by-building-a-culture-of-wellness-in-engineering
https://peer.asee.org/career-supporting-undergraduate-mental-health-by-building-a-culture-of-wellness-in-engineering
https://peer.asee.org/career-supporting-undergraduate-mental-health-by-building-a-culture-of-wellness-in-engineering
https://peer.asee.org/exploring-student-perceptions-of-learning-experience-in-fundamental-mechanics-courses-enhanced-by-chatgpt
https://peer.asee.org/exploring-student-perceptions-of-learning-experience-in-fundamental-mechanics-courses-enhanced-by-chatgpt
https://peer.asee.org/exploring-student-perceptions-of-learning-experience-in-fundamental-mechanics-courses-enhanced-by-chatgpt
https://peer.asee.org/board-103-work-in-progress-nsf-s-stem-program-recruitment-engagement-and-retention-energizing-and-supporting-students-with-diverse-backgrounds-in-mechanical-engineering
https://peer.asee.org/board-103-work-in-progress-nsf-s-stem-program-recruitment-engagement-and-retention-energizing-and-supporting-students-with-diverse-backgrounds-in-mechanical-engineering
https://peer.asee.org/board-103-work-in-progress-nsf-s-stem-program-recruitment-engagement-and-retention-energizing-and-supporting-students-with-diverse-backgrounds-in-mechanical-engineering
https://peer.asee.org/board-103-work-in-progress-nsf-s-stem-program-recruitment-engagement-and-retention-energizing-and-supporting-students-with-diverse-backgrounds-in-mechanical-engineering
https://peer.asee.org/board-103-work-in-progress-nsf-s-stem-program-recruitment-engagement-and-retention-energizing-and-supporting-students-with-diverse-backgrounds-in-mechanical-engineering
https://peer.asee.org/developing-inclusive-engineers-teaching-peer-mentors-principles-of-equity-and-inclusion
https://peer.asee.org/developing-inclusive-engineers-teaching-peer-mentors-principles-of-equity-and-inclusion
https://peer.asee.org/developing-inclusive-engineers-teaching-peer-mentors-principles-of-equity-and-inclusion
https://peer.asee.org/exploring-student-perceptions-of-learning-experience-in-fundamental-mechanics-courses-enhanced-by-chatgpt
https://peer.asee.org/exploring-student-perceptions-of-learning-experience-in-fundamental-mechanics-courses-enhanced-by-chatgpt
https://peer.asee.org/exploring-student-perceptions-of-learning-experience-in-fundamental-mechanics-courses-enhanced-by-chatgpt
https://peer.asee.org/student-responses-to-remote-teaching-during-the-covid-19-pandemic-implications-for-the-future-of-online-learning
https://peer.asee.org/student-responses-to-remote-teaching-during-the-covid-19-pandemic-implications-for-the-future-of-online-learning
https://peer.asee.org/student-responses-to-remote-teaching-during-the-covid-19-pandemic-implications-for-the-future-of-online-learning
https://peer.asee.org/building-an-identity-in-the-makerspace
https://peer.asee.org/evaluation-of-tablet-pcs-for-engineering-instruction-and-content-development
https://peer.asee.org/evaluation-of-tablet-pcs-for-engineering-instruction-and-content-development
https://peer.asee.org/a-flipped-course-in-modern-energy-systems-preparation-delivery-and-post-mortem
https://peer.asee.org/a-flipped-course-in-modern-energy-systems-preparation-delivery-and-post-mortem
https://peer.asee.org/a-flipped-course-in-modern-energy-systems-preparation-delivery-and-post-mortem
https://peer.asee.org/internet-of-things-education-project-iotep
https://peer.asee.org/internet-of-things-education-project-iotep
https://peer.asee.org/work-in-progress-developing-a-foundational-engineering-course-to-improve-students-sense-of-belonging-and-increase-diversity
https://peer.asee.org/work-in-progress-developing-a-foundational-engineering-course-to-improve-students-sense-of-belonging-and-increase-diversity
https://peer.asee.org/work-in-progress-developing-a-foundational-engineering-course-to-improve-students-sense-of-belonging-and-increase-diversity
https://peer.asee.org/work-in-progress-developing-a-foundational-engineering-course-to-improve-students-sense-of-belonging-and-increase-diversity
https://peer.asee.org/career-supporting-undergraduate-mental-health-by-building-a-culture-of-wellness-in-engineering
https://peer.asee.org/career-supporting-undergraduate-mental-health-by-building-a-culture-of-wellness-in-engineering
https://peer.asee.org/career-supporting-undergraduate-mental-health-by-building-a-culture-of-wellness-in-engineering

Prop. Coh. Label Keywords/Phrases Central paper

0.5% 0.58 biomedical, medical device industry, under- WIP: A Vertically-integrated, Project-
curriculum, graduate biomedical curriculum, focused Approach to Undergraduate
undergraduate, undergraduate bme curriculum Biomedical Engineering Education
development

1.3% 0.68 ethic, ethical, ethical decision making, ethical de- Engineering, Ethics And Society: Pro-
case, integrate cision make, ethic across curricu- gram Outcomes, Assessment And Eval-

lum uation
Table 9: Description of clusters with non-traditional students in Figure 7

Prop. Coh. Label Keywords/Phrases Central paper

0.2% 0.63 pathways, mili- veteran service member, post gi Military Veteran Students’ Pathways in
tary, year, veteran  bill, veteran active duty Engineering Education (Year 2)

04% 0.62 success, commu- four year institution, community Successes and Difficulties Experienced
nity college, year, college transfer, transfer four year by Engineering Transfer Students at a
experience Large Public University

0.2% 0.73 clinical immer- unmet clinical need, clinical im- Designing an Interprofessional Educa-
sion, biomedical, mersion experience, work progress tional Undergraduate Clinical Experience
work  progress, clinical
experience

02% 0.67 child, parent, engage young child, knowledge Engineering Childhood: Knowledge
fundamental, attitude behavior, thinking young Transmission Through Parenting

family

child
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Figure 6: Noteworthy temporal changes within selected clusters
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Figure 7: Clusters of non-traditional students



Divisional

As a case study for exploring ASEE divisional trends in topics, we explored the New Engineering
Educators division. Table 10 shows the clusters identified in the subset of papers with a *Tagged
Division’ of the New Engineering Educators. Note the UMAP settings for dimensional reduction
of the embeddings were modified for a much smaller list of 386 papers from 2000-2025 in the
data set. While the number of papers per cluster is insufficient to extract temporal trends, the top
topic clusters in Figure 8, reveal topics, which are logical for members of this division.

2D Interpretation of ASEE Division New Engineering Education Division Papers 2000-2025
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Cluster Number: Label (Proportion)
® 1: assessment, grade, effective, self (19.20%) ® 5: mentor, perspective, need, program (4.99%)
2: classroom, instruction, online, active (12.22%) ® 6: classroom, flip, class, big (4.74%)
® 3: educator, pedagogy, class, practice (10.97%) 7: portfolio, academia, scholarly, evaluate (3.49%)
®  4: undergraduate, proposal, graduate, nsf (5.74%) ®  8: career, option, industry, university (3.24%)

Figure 8: Two dimensional interpretation of the papers in the New Engineering Educators

Division. Each dot represents one paper, colors correspond to clusters, all of which are la-
beled.

Table 10: Description of clusters in the New Engineering Educators Division

Prop. Coh. Label Keywords/Phrases Central paper

35.4% noise, outlier

19.2% 0.60 assessment, standard base grade, standard base Improved Pedagogy Enabled by Assess-
grade, effective, grading, problem solve skill ment Using Gradescope
self

Continued on next page
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Prop. Coh. Label Keywords/Phrases Central paper

12.2% 0.58 classroom, in- think pair share, summer immer- Using Interactive Audience Response
struction, online, sion program, semi structure inter- Systems To Enrich Engineering Educa-
active view tion

11.0% 0.59 educator, ped- become effective teacher, national Beyond Anecdotes: How To Assess
agogy, class, science foundation, semi structure  What Goes On In Your Classes
practice interview

5.7% 0.71 undergraduate, national science foundation, broad Performing Engineering Research At
proposal, gradu- impact criterion, non tenure track Non Ph.D. Granting Institutions
ate, nsf

5.0% 0.58 mentor, perspec- face many challenge, past seven Mentoring Programs Supporting Junior
tive, need, pro- year, national science foundation Faculty
gram

47% 043 classroom, flip, play significant role, real world ex- Improvements in Student Learning Expe-
class, big amples, real world application riences by Course Revitalization

35% 0.51 portfolio, full time member, first year mem- Developing Metrics To Evaluate Instruc-
academia, schol- ber, across united state tional Scholarship In Engineering
arly, evaluate

32% 0.53 career, option, in- long term goal, write grant pro- Assistant Professorhood: Your Very Own

dustry, university

posal, at the end semester

Startup Company

Here we presented demonstration of a corpus analysis tool developed for ASEE scholarship. Now
that the process has been developed and tested, further exploration into divisions, authors,
institutions, topics, methods, and more are possible.

Limitations

The semantic analysis tool developed and demonstrated here is powerful for broad analysis of an
expansive body of work. However, this method is not without limitations. There is an important
distinction between our corpus analysis and more traditional historical research, analysis, and
literature review. This textual analysis approach is not intended to replace rigorous historical and
qualitative scholarship. Both approaches seek to explore the past through examining disciplinary
scholarship by identifying trends in the data to inspire further analysis and interpretation. These
trends may be useful to a variety of readers who want to understand increases and decreases in
topics and therefore metadata associate with those clusters. We, the authors, echo the sentiment of
Odden et al., [17] who state in their recent semantic analysis of Science Education that such
analyses are not meant to automate historical or qualitative inquiry, but rather to serve as
analytical tools for scanning large datasets and presenting results that can prompt new questions
and further analysis.

Conclusions

The goal of this study was to develop a method of analyzing the corpus of ASEE papers from
2000 to 2025. Semantic analysis allows us to scan a body of literature that would be nearly
impossible for a human team to process. The analysis clusters ASEE papers into 160 topics
(Figure 3 and Supplemental Table 11). An interactive visualization of these topics is available
here: hollygolecki.com/asee-corpus. This paper details the 20 most prominent topics (Table 5)
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and topics with sharpest incline (Figure 5) and decline (Figure 4). We also show noteworthy
patterns (Figure 6). In this work, we aimed to present quantitative data without our own
interpretation. We anticipate that this data can help new engineering educators orient themselves
to topics of prominence at the ASEE conference. Additionally, we believe this data can be a tool
for established researchers to contextualize their own efforts within the ASEE scholarship and
plan for future analysis and exploration.
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Figure 9: Temporal changes within the top 20 clusters.



Table 11: Description of all clusters

Prop. Coh. Label Keywords/Phrases Central paper
46.4% noise, outlier
2.1% 0.76 energy, power, renewable energy source, renew- Development Of A Renewable Energy
system, renew- able energy system, renewable en- Course For A Technology Program
able energy ergy technology
1.7% 0.72 international, short term abroad, develop global Incorporating Global Issues Into Fresh-
global, experi- competency, develop global com- man Engineering Course
ence, abroad petence
1.5% 0.79 assessment, out- civil body knowledge, continuous Promoting Consistent Assessment of Stu-
come, abet, ac- improvement process, accredita- dent Learning Outcomes over Multiple
creditation tion technology abet Courses and Multiple Instructors in Con-
tinuous Program Improvement
14%  0.69 entrepreneurial develop entrepreneurial mindset, Growing Entrepreneurial Mindset in In-
mindset, en- connection create value, kern en- terdisciplinary Student Engineers: Expe-
trepreneurial, trepreneurial network riences of a Project-Based Engineering
innovation, de- Program
velop
1.4% 0.75 robotics, robot, robot operate system, middle high Developing Courseware for Robotics
mechatronics, school, autonomous mobile robot in Pre-engineering Education for High
project School Students
14% 0.74 sustainability, life cycle assessment, sustainable Effects of Using Computer-Aided Draw-
sustainable, development goal, one planet eop ing Programs to Implement Sustainable
environmental, Engineering Design Principles on First-
curriculum Year Engineering Students
14% 0.70  project, senior, senior capstone project, industry Redesigning Senior Capstone Se-
capstone, experi- sponsor project, capstone senior quence with Multidisciplinary, Industry-
ence project Sponsored Projects
1.3%  0.68 ethic, ethical, ethical decision making, ethical de- Engineering, Ethics And Society: Pro-
case, integrate cision make, ethic across curricu- gram Outcomes, Assessment And Eval-
lum uation
1.3% 0.64  teacher, expe- pre service teacher, high school Factors That Support Teacher Shift to En-
rience, science, teacher, teacher professional devel- gineering Design
professional opment
development
1.3% 0.71 communication, lab report write, ability communi- Integrating Writing Into Technical
write, skill, tech- cate effectively, technical commu- Courses
nical nication skill
1.2% 0.71 stem, success, national science foundation, sci- Board 103: Work in Progress: NSF S-
scholarship, nsf ence technology mathematics, sci- STEM Program: Recruitment, Engage-
ence technology mathematics stem  ment, and Retention: Energizing and
Supporting Students with Diverse Back-
grounds in Mechanical Engineering
1.1% 0.54 aerospace, high altitude balloon, unmanned Big Blue: A Multidisciplinary Capstone
project, under- aerial vehicle, unmanned aerial Engineering Design Project
graduate, system  system
1.1% 0.71 mentor, mentor- national science foundation, new Developing Inclusive Engineers: Teach-

ing, faculty, un-
dergraduate

faculty member, mentor first year

ing Peer-Mentors Principles of Equity
and Inclusion

Continued on next page
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Prop. Coh. Label Keywords/Phrases Central paper
1.1% 0.60  thermodynamics, thermodynamics fluid mechanic, Workshop Exercises For Connecting
heat transfer, second law thermodynamics, inter- Fundamentals To Equipment In The First
system, project nal combustion engine Thermodynamics Course
1.1% 0.64 project, team- team member effectiveness, team Effectiveness of Techniques to Develop
work, team, base  base project, assessment team and Assess the Teamwork Skills of First-
member year Engineering Students
1.1%  0.61 system, com- hardware description language, An Innovative Rapid Processor Platform
puter, digital, field programmable gate, pro- Design For Early Engineering Education
project grammable gate array
1.0% 0.56 development, new faculty member, tenure track Implementing Interconnected Faculty
faculty, new, faculty, evidence base practice Development Initiatives for STEM
practice Faculty
09% 0.77 retention,  first co curricular activity, grade point Retention And Success Of Engineering
year, freshman, average, first year experience Undergraduates
success
09% 0.65 material, finite el-  finite element fea, introductory ma- Linking Mechanics And Materials In En-
ement, mechanic, terial science, stress concentration gineering Design: A New Approach
project factor
0.8% 0.70 woman, gender, increase number woman, woman Addressing Gender Disparities in Com-
female, technol- computer science, science technol- puting Majors and Careers: Develop-
ogy ogy mathematics ment and Effects of a Community Sup-
port Structure
0.8% 0.76 library, informa- information literacy instruction, in- Integrating Information Literacy in Engi-
tion literacy, fac- formation literacy skill, integrate neering: Librarians/Faculty
ulty, librarian information literacy
0.7% 0.64 construction, information model bim, building Introducing Building Information Mod-
project, manage- information model, build informa- eling Course into a Newly Developed
ment, structural tion model Construction Program with Various Stu-
dent Backgrounds
0.6% 0.60 development, develop leadership skill, leadership  Developing Students’ Engineering Lead-
leader, develop, identity development, development ership Identity: Development and Results
skill leadership skill of a Pilot Effort with First Year Students
0.6% 0.75 security, cyberse- cyber physical system, computer Design and Development of Cybersecu-
curity, cyber, cur- science cybersecurity, cyber de- rity Concentration Courses and Labora-
riculum fense competition tory Experiences for Undergraduate Stu-
dents
0.5% 0.58 biomedical, medical device industry, under- WIP: A Vertically-integrated, Project-
curriculum, graduate biomedical curriculum, focused Approach to Undergraduate
undergraduate, undergraduate bme curriculum Biomedical Engineering Education
development
0.5% 0.59 nanotechnology,  national science foundation, atomic ~NanoExposed! — An Introduction to Nan-
undergraduate, force microscopy, atomic force mi- otechnology
curriculum, de- croscope
velopment
0.5% 0.76 pandemic, covid, due covid pandemic, impact covid Student Responses to Remote Teaching
online, impact pandemic, face face instruction During the Covid-19 Pandemic: Implica-
tions for the Future of Online Learning
0.5% 0.84  virtual, reality, virtual reality vr, augmented reality ~ Virtual Reality: A Learning Tool for Pro-
augment, aug- ar, immersive virtual reality moting Learners’ Engagement in Engi-
mented neering Technology
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Prop. Coh. Label Keywords/Phrases Central paper

0.5% 0.80 generative, artifi- artificial intelligence ai, genera- Exploring Student Perceptions of Learn-
cial intelligence, tive artificial intelligence, large lan-  ing Experience in Fundamental Mechan-
ai, tool guage model ics Courses Enhanced by ChatGPT

0.5% 0.61 visualization, spatial visualization skill, spatial An Analysis of First-Year Engineering
skill, ability, visualization test, purdue spatial vi- Majors’ Spatial Skill
improve sualization

0.5% 0.79 creative, creativ- creative problem solve, creative I'm Not the Creative Type: Barriers to
ity, innovation, self efficacy, ill structure problem Student Creativity within Engineering In-
thinking novation Projects

04% 0.71 printing, man- deposition model fdm, additive Additive Manufacturing in Manufactur-
ufacturing, manufacturing technology, rapid ing Education: A New Course Develop-
additive manu- prototyping rp ment and Implementation
facturing, project

04% 0.75 flip, flipped, flipped classroom model, flipped A Flipped Course in Modern Energy Sys-
classroom, me- classroom approach, implement tems: Preparation, Delivery, and Post-
chanic flipped classroom mortem

04% 0.70 system, digital, digital signal processing, signal Integration Of A Dsp Hardware Based
communication, processing dsp, digital signal pro- Laboratory Into An Introductory Signals
signal cessing dsp And Systems Course

04% 0.77 virtual, lab, ex- interactive virtual laboratory, vir- Enhancement Of Student Learning In Ex-
periment, labora- tual cvd laboratory, thermo fluid perimental Design Using Virtual Labora-
tory laboratory tories

04% 0.77 concept inven- problem solve process, static con- WIP: Common Errors in Learning
tory,  problem, cept inventory, problem solve skill ~ Strength of Materials Concepts as a
static,  problem Foundation to an Interactive Web-based
solve Problem-solving Assessment Interface

04% 0.53 base, technology, first year find, integration core sci- Students To Engineering Practice
approach, system ence, dynamic system find

04% 0.65 curriculum, material energy balance, unit oper-  First Impressions: Engaging First-Year
chemistry, fresh- ation laboratory, chemical summer Undergraduates in Chemical Engineering
man, chemical school Design

04% 0.72  manufacturing, university wisconsin stout, national ~ Assessing The Competencies In The
manufacture, science foundation, center next Manufacturing Engineering Technology
technology, generation Programs
workforce

04% 0.62 success, commu- four year institution, community Successes and Difficulties Experienced
nity college, year, college transfer, transfer four year by Engineering Transfer Students at a
experience Large Public University

0.3% 0.60 undergraduate, self efficacy belief, measure self ef- Enhancing Engineering Self-Efficacy in
measure, first ficacy, self efficacy self Community College Students Through
year, impact Workshop Implementation

0.3% 0.59 water, environ- water resource management, wa- Integrating Engineering, Innovation, and
mental, project, ter distribution system, storm water Research at All Levels: An Educational
development runoff Model for Water Reuse Design

03% 0.63 disability, deaf hard hear, autism spectrum HuskyADAPT: A Project-based Accessi-
project, experi- disorder, disability act ada ble Design Course (Experience)
ence, disabled

0.3% 0.64  technological, technological literacy philosophy, Applications of Reflective Thinking Ex-
literacy, technol- develop technological literacy, ercises in Both Technological Literacy
ogy, non standard technological literacy and Standard Engineering Courses
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Prop. Coh. Label Keywords/Phrases Central paper

0.3% 0.76 fluid mechanic, computational fluid dynamic, fluid Combining Simulation and Experiment
fluid, undergrad- dynamic cfd, computational fluid to Determine Fluid Forces in the Fluid
uate, cfd dynamic cfd Mechanics Laboratory

0.3% 0.57 electric, electri- electric circuit concept, op amp cir- Concept Inventory Assessment Instru-
cal, base, concept  cuit, analog integrate circuit ments for Circuits Courses

0.3% 0.62 distance, tech- old dominion university, web base Distance Learning Delivery Of A Web
nology, delivery, distance, real time interaction Based Degree In Electrical/Electronics
graduate Engineering Technology, Which Incor-

porates Hands On Laboratory Experi-
ments And Real Time Video

0.3% 0.62  inclusion, diver- diversity equity inclusion, equity Work in Progress: Developing a Foun-
sity, team, per- inclusion dei, diversity equity in- dational Engineering Course to Improve
spective clusion dei Students’ Sense of Belonging and In-

crease Diversity

0.3% 0.80 mathematics, cal- process object schema, schema Integrating Applications In The Technion
culus, mathemat- apos theory, process object schema Calculus Course: A Supplementary In-
ical, math apos struction Experiment

0.3% 0.70 vibration, dy- single degree freedom, partial dif- Innovative Experimental Practices In Vi-
namic, mechani- ferential equation, degree freedom bration Mechanics
cal, experiment system

0.3% 0.78 grade, mastery, standard base grading, standard Effect of Mastery-graded Exams on Stu-
grading, exam base grade, base grade system dent Outcomes in Statics and Mechanics

of Solids Course

03% 0.57 process, safety, occupational safety health, chemi- Work in Progress: Content Validation of
construction, cal process safety, safety health ad- an Engineering Process Safety Decision-
chemical ministration making Instrument (EPSRI)

0.3% 0.59 graduate, mental mental health concern, mental CAREER: Supporting Undergraduate
health, stress, health challenge, graduate mental Mental Health by Building a Culture of
culture health Wellness in Engineering

03% 0.64 remote, distance, remote laboratory experiment, re- Execution of Remote Laboratory with
base, experiment  motely accessible laboratory, re- Learning Management System

mote access laboratory

03% 0.74 calculus, mathe- wright state model, college algebra Implementing an Engineering Applica-
matics, success, trigonometry, wright state univer- tions of Mathematics Course at the Uni-
math sity versity of Arkansas and Assessing Reten-

tion Impact

0.3% 0.81 stem, middle middle school girl, high school girl, Building the Pipeline: STEM Summer
school, girl, science technology mathematics Camps and the Path to Gender Equality
female in Engineering

0.3% 0.55 economy, eco- time value money, social security Integrating Innovative Pedagogies into
nomics, simula- benefit, internal rate return Engineering Economics Courses
tion, base

03% 0.74 cad, solid mod- computer aid cad, geometric di- Development Of A Multimedia Based
eling, model, mensioning tolerancing, dimen- Interactive Environment For 3 D Solid
graphic sioning tolerancing gd Modeling Tutorials

02% 0.59 service, commu- community service project, project  Service Learning Integrated Into Existing

nity, project, im-
pact

community service, faculty com-
munity partner

Core Courses Throughout A College Of
Engineering
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Prop. Coh. Label Keywords/Phrases Central paper
02% 0.67 partnership, uni- university industry partnership, Building Sustainable Industry Partner-
versity, collabo- college industry partnership, uni- ships That Engage Faculty and Prepare
ration, academia  versity industry collaboration Job-Ready Students
02% 0.63 motivation, un- self determination theory, achieve- Longitudinal Study of Changes in Stu-
dergraduate, first ment goal orientation, motivated dent Motivation and Attitudes in Engi-
year, attitude strategy questionnaire neering
02% 0.73 underwater, autonomous underwater vehicle, Impact Of The Nnrne Program On Ocean
project,  naval, remotely operated vehicle, under- Engineering Education
ocean water vehicle auv
02% 0.60 technology, grad- master degree technology, com- Meeting Industry Needs for Professional
uate, degree, de- puter information technology, mas- and Technical Skills With New Graduate
velopment ter science technology Degrees
0.2% 0.66 tablet pc, tech- tablet pc classroom, tablet pc tech- Evaluation Of Tablet Pcs For Engineering
nology, multime- nology, faculty tablet pc Instruction And Content Development
dia, classroom
02% 0.52 stem, interest, camp high school, middle high Board 153: An Immersive Summer
evaluation, effect  school, summer camp high school =~ Camp Designed for Underrepresented
Populations and Its Effectiveness on
Increasing Pre-College Awareness and
Broadening Participation in Engineering
(Evaluation)
02% 0.87 programmable programmable logic controller, Programmable Controllers: An Afford-
logic, controller, logic controller plc, programmable able Necessity
control, plc logic controller plc
02% 0.61 university, devel- nuclear power plant, university Project-based Learning Program for Nu-
opment, technol- texas austin, nuclear regulatory clear Workforce Development Phase II:
ogy, science commission Implementation
02% 0.85 public policy, in- public policy issue, emergency Board 323: Integrating Servingness in
frastructure, dis- management technology, post dis- a Mini-Capstone Project: Resilient and
aster, katrina aster reconstruction Sustainable Emergency Housing Design
02% 0.76  maker space, university maker space, idea gener- Building an Identity in the Makerspace
university, ation ability, throughout academic
makerspace, career
makerspaces
02% 0.66 career, profes- early career professional, school Understanding Engineering Students’
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experiment process dynamic control tion To Improve Undergraduate Chemi-

cal Engineering Education
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classroom, large  tional lecture format, web base sonal Response Systems In Introductory
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grative Professional Graduate Education
In Engineering Practice
0.2%  0.60 interactive, open, material energy balance, textbook Evaluating the Effectiveness of an Open-
online, book material energy balance, textbook Source Textbook in a Large, Middle- Year
material energy Engineering Mechanics Course
02% 0.75 electrical, labora-  oscilloscope function generator, Lab-in-a-Box: Online Instruction and
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0.1% 0.60  manufacturing, lean manufacturing principle, lean The Value Of Inquiry In Teaching Lean
simulation, prin- six sigma, lean manufacturing con-  Process Design
ciple, system cept

0.1% 0.48 electronic,  as- web base portfolio, electronic port- Enhancing Design Learning By Imple-
sessment, base, folio portfolio, portfolio assess- menting Electronic Portfolios
professional ment tool

0.1% 0.50 base, video, game aid pedagogy, non digital Serious Games to Improve Student
engagement, game, game base gbl Learning in Engineering Classes
serious

0.1% 0.64 instructor,  first first year instructor, instructor sum- Board 139: Investing in Instructors:
year, classroom, mer workshop, two hour class Creating Intelligent Feedback Loops in
work Large Foundational Courses for Under-

graduate Engineering

0.1% 0.64 system, hydro- hydrogen fuel cell, pem fuel cell, A Fuel Cell Systems Course For Under-
gen, undergradu- fuel cell technology graduate Engineering Students
ate, pem

0.1% 0.54 laboratory, soil, undergraduate soil mechanic, soil Geotechnical Site Characterization in a
undergraduate, mechanic class, synchronous video Box: Bringing the Full Site Characteri-
classroom conferencing zation Experience to the Classroom

0.1% 0.57 social, envi-  social justice issue, integrate social ~ Social Justice Curriculum in Thermal
ronmental, justice, social environmental jus- Systems and Mechanical Systems De-
curriculum, sys- tice sign: What Motivates Students to En-
tem gage?

0.1% 0.70 stem, lgbtq, lesbian gay bisexual, gay bisexual Board 50: LGBTQ+ Advocacy in STEM:
queer, experience transgender, lesbian gay bisexual Impact Stories from Community of Prac-

transgender tice

0.1% 0.65 outreach, stem, science technology mathematics, Identifying High Impact Activities in
school, impact nsf itest project, science technology ~ Stimulating STEM Interests among High

mathematics stem School Students (Evaluation)

0.1% 0.68 sociotechnical, social technical dimension, inte- Building Sociotechnical Competencies
thinking, social, grate social technical, socio techni- through an Integration of Engineering
technical cal divide Ethics and Science, Technology and So-

ciety Studies: A Reflection on Instruc-
tional Practices

0.1% 0.78 neurodivergent, attention  deficit hyperactivity, WIP: Examining the Experiences of Neu-
neurodiversity, deficit  hyperactivity  disorder, rodivergent Learners in STEM Fields in
college, adhd attention  deficit  hyperactivity = Their Transition to and Engagement with

disorder Online Learning

0.1% 0.61 biotechnology, molecular biology environmental, Development Of A Bioengineering Con-
environmental, three core area, continue rapid centration In The Department Of Chem-
curriculum, de- growth ical Engineering At Prairie View A&M
velopment University: ~ Outcomes And Lessons

Learned

0.1% 050  formation, year, computational thinking ct, com- Inspiring Computational Thinking in
fundamental, putational thinking skill, computa- Young Children’s Engineering Design
thinking tional thinking formation Activities (Fundamental)

0.1% 0.64 gamification, game like element, many different Gamification in Computer Science Edu-
static,  engage- way, hon game context cation: a Systematic Literature Review

ment, gamified
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