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ABSTRACT

Mass timber is a sustainable construction material that is increasing in demand throughout
the engineering, architecture, and construction (AEC) fields in the United States. While it is
gaining popularity, there are several barriers that still exist in the adoption of mass timber in the
AEC industry. One of these barriers is the lack of mass timber curricula and educational resources
in accredited programs across undergraduate and graduate institutions in the U.S. By analyzing
information gathered from syllabi and interviews of instructors teaching classes with timber and
mass timber components in accredited programs, this study aims to establish the current state of
integration of timber and mass timber related content in engineering, architecture, and construction
curricula and how they compare to one another. Results suggest that there is currently a relatively
low number of timber and mass timber courses available in accredited higher educational
institutions across the AEC fields, with architecture having the largest number and construction
having the smallest. Engineering offers the largest number of mass timber-specific courses, while
construction has the least. Within AEC classes, the curriculum content also predominantly focuses
on the structural and design applications of mass timber. This highlights the opportunity for more
comprehensive coverage of technology, construction, and materials concepts across all three
disciplines. A lack of available instructional tools was also prominently discussed, with many
instructors citing a lack of formal instructional materials, real-world examples, and case studies. It
was also found that instructors with industry experience had an easier time creating and/or
identifying these materials, suggesting that courses with industry experience-led instructors tend
to currently provide a greater amount of mass timber educational content in comparison to courses
without. Lastly, the instructor-suggested resources and solutions identified that could most help
further support the increased adoption of mass timber curriculum included case studies and design

projects, and instructional materials that include problem sets and lecture notes.
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INTRODUCTION

Driven by population growth, technological advancements, economic factors,
sustainability needs, and social expectations, vertical infrastructure across the world is constantly
evolving. Historically most buildings in the U.S. have been built with steel or concrete structural
components (Slaton, 2001). However, mass timber has emerged in recent years as an alternative
product that can be used as a sustainable option for structural components of a building. The use
of wood has been found to contribute to reducing carbon emissions through both storing carbon
and reducing emissions during the construction phase in comparison to steel or concrete (Dennehy,
2020; USDA Forest Service, 2023).

The use of mass timber materials in construction has also become more widely used and
accepted in the AEC (Architecture, Engineering, and Construction Services) community in the
United States in recent years. The transition from traditional light-frame timber design to also
include modern engineered mass timber enables this material to compete with conventional
construction methods that primarily rely on steel and concrete (Kuzmanovska et al., 2018).
Furthermore, the versatility of mass timber allows it to be manufactured in different ways,
featuring large solid timber sections that are typically cross-laminated (CLT), dowel-laminated
(DLT), glulam (GLT), nail-laminated (NLT), mass plywood panels (MPP), or structural composite
lumber (SCL) (Woodworks, 2023).

An increase in awareness and a growing number of projects have allowed mass timber to
grow in the U.S. building construction market (Ahmed & Arocho, 2021). According to a report
on the mass timber construction market, mass timber construction is predicted to grow at a
compound annual growth rate of six percent from 2022 to 2031 (Allied Market Research, 2023).
From 2020-2023 alone, the number of mass timber buildings grew 114%, with over 2000
construction projects occurring during this period (Ross, 2024). There are various reasons
suggested as to why mass timber has seen such a growth in the U.S. Studies have shown that mass
timber used in construction can reduce project costs and in turn benefits the clients, contractors,
and developers (HKS, 2022). The seismic performance of mass timber buildings is another factor,
specifically studies have found that mass timber structural components are resilient under seismic
conditions, acting as rigid bodies with ductile properties provided by the connections (Izzi et al.,
2018). Mass timber also has been found to perform well structurally when exposed to fire,

producing a protective layer of char that slows the burning process in members (Muszynski et al.,



2019). In addition, these properties have improved as the design of fire and seismic resisting
connections for mass timber materials has also been developed (Muszynski et al., 2019). As more
projects adopt mass timber as a construction material, the barriers continue to decrease, making it
increasingly accessible and utilized in the building industry.

Because mass timber is relatively new to the U.S. construction industry in comparison to
the well-established concrete and steel industries, less industry professionals are familiar with the
use of this material in the construction, architecture, and engineering professions (Woodworks,
2023; Riddle, 2023). Similarly, there are also less instructors that have the background knowledge
to teach courses that cover the design and use of mass timber to the future industry professionals
currently completing their education. This suggests the need for better mass timber education in
educational institutions across the three AEC disciplines to better prepare the future workforce for
interfacing with this structural material. Previous studies have suggested that the availability of a
well-structured curriculum that can be incorporated into higher educational institutions across the
United States can help to reduce barriers to instruction and thus increase adoption of curriculum
content (VanWyngaarden, 2024). For example, a study on the adoption of high-impact education
(learning practices to promote deep learning and student engagement) in undergraduate STEM
(science, technology, engineering, and mathematics) courses revealed better outcomes among
students and faculty with organized curriculum (VanWyngaarden, 2024). Instructors in the AEC
fields interested in teaching mass timber focused courses would thus also strongly benefit from
educational resources on mass timber design and construction.

Components of educational curriculum include clear learning objectives and outcomes,
interdisciplinary integration, industry relevance, feedback mechanisms, assessments, and
flexibility (UNESCO, 2023). Curriculum intended to cover a particular topic should cover a broad
range of topics that relate to the core focus and provide students with a well-rounded education
(UNESCO, 2023). The AEC industry relies on this type of curricula to deliver the knowledge and
skills of a professional acting in the field (Sheine, 2019). Preparing students for the workforce is
critical in the AEC industry and will continue to shape the future generation’s performance. A
combination of design, construction, technical, structural, and materials courses are important to
include for students to receive a holistic educational experience (Alakavuk, 2016).

Integrating mass timber education into existing coursework has been a challenge due to

barriers including limited funding to support new course development, and restrictions on course



and program requirements limiting the flexibility to support additional electives (Lehmann, 2023;
Beck, 2022). Steel and concrete are much more prevalent in curricula across the AEC industry;
there is less of a focus on timber and masonry structures (Dong, 2015). Recent research revealed
that because of this knowledge gap in the AEC industry, this has led to various challenges in mass
timber adoption, such as misrepresentation of mass timber cost estimates (Woodworks, 2023).
Without sufficient education, students are not adequately prepared to perform the responsibilities
of a professional in the mass timber industry, even at an introductory level. Furthermore, the
American Wood Council noted that mass timber design projects, problem sets, and real-world
examples available for use in mass timber construction are deficient in today’s higher educational
curriculum. Since mass timber is comparatively new, it also creates challenges for instructors in
finding suitable industry-focused resources (American Wood Council, 2023). This highlights the
importance of creating widely available mass timber educational resources that are easily
accessible to students and educators.

A recent study found a significant lack of engineering courses that teach the fundamentals
of mass timber. Specifically, a survey on undergraduate and graduate engineering curriculum
revealed that only 55% of engineering institutions offered courses on timber design, only some of
which regularly teach this class listed in the curriculum, and very few of which integrate mass
timber components into timber design (Okoye, 2019; Person, 2024). Additionally, most of these
programs did not require their students to take a timber course to graduate (Okoye, 2019). No
known studies have been completed to assess the current state of mass timber curriculum in the
architecture and construction areas.

In summary there is a lack of research on the level of integration of mass timber curriculum
throughout engineering, architecture, and construction higher educational programs throughout the
U.S. There is also little research done evaluating the similarities and differences in the current state
of mass timber education across these disciplines, as well as how effectively these fields are
interconnected in their approach to teaching mass timber. Furthermore, there is an absence of
research on instructor-identified gaps, that, if filled, would provide the most effective resources
for improving mass timber curriculum development and ease of adoption. Examining the existing
curriculum and what is missing in accredited higher educational institutions throughout the United
States across all three disciplines is crucial to gain a better understanding and improving the state

of mass timber education. An understanding of mass timber across all three disciplines is needed



in industry to support mass timber adoption.

This study seeks to characterize the current level of mass timber integration in engineering,
architecture, and construction programs, as well as identify the gaps in current curricula and the
instructor-suggested resources that are needed for the expansion and improvement of mass timber
education. It also seeks to draw comparisons across the three disciplines to help determine what
kinds of resources would be universally helpful across AEC, and other specific topics that would
be field specific. Insights on these objectives are obtained through syllabus analysis and structured
interviews conducted with instructors teaching courses across AEC that include some (often small
amount) content on mass timber in their coursework. The remainder of this study is organized as
follows. First the methods section reviews how timber-related AEC coursework was searched for
and identified across the AEC disciplines in U.S. institutions. The results and discussion section
discusses findings from these interviews and analysis, including prevalence of mass-timber
curriculum, components of mass timber instruction currently discussed in curriculum, instructor-
identified needs for curriculum resources, and preferred structure of these resources. It also
discusses differences across the AEC areas in terms of findings. The conclusions section

summarizes results, studies limitations, and suggests future work.



METHODS

A search for mass timber courses offered by 4-year higher educational institutions across
the United States was performed to determine how many of these courses existed. A list of colleges
and universities with accredited undergraduate and graduate programs in engineering (civil
engineering specifically), architecture, and construction was compiled first to facilitate this
process. To maintain accreditation, these programs follow the standards of the Accreditation Board
for Engineering and Technology (ABET), the National Architecture Accrediting Board (NAAB),
and the American Council for Construction Education (ACCE), respectively. In total 702, 135 and
92 institutions in the United States were found to have accredited programs in civil engineering,
architecture, and construction, respectively, under these accreditation boards. This list of
institutions was used to facilitate the mass timber related curriculum search process. Due to the
large number of accredited civil engineering programs, the course search was further simplified
for this set of programs by focusing on the two largest civil engineering accredited public
institutions in each state (i.e. 100 civil engineering institutions total). This is closer in number to
the 135 and 92 institutions with architecture and construction programs.

The course search process began by reviewing the specified institutions’ websites to
determine whether they offered accredited programs in engineering, architecture, and/or
construction. The course catalogs were then thoroughly examined for institutions with accredited
programs and any courses in these programs with titles related to timber or mass timber were
noted. Course descriptions were then reviewed for these courses to identify keywords related to
mass timber, including timber, mass timber, wood, lumber, hardwood, sustainable building,

CLT, and GLT. Courses that included any of these words were catalogued, along with a brief
description of the course and how it is related to timber. Additionally, the type of degree program
under which these were offering the course was documented (i.e. associates, bachelor’s,
master‘s, doctoral), along with the instructors listed as teaching the course(s), and their contact
information, if available.

Once the relevant courses were identified and analyzed, instructors were contacted via
email to request the course syllabi. The main goal of this step was to use the syllabi to understand
how much mass timber related content was listed in the syllabus as being integrated into the course
curriculum. Key information was then documented, including course title, institution, course

description, objectives, textbooks and required materials (e.g. codes, etc..), and presence of mass



timber-specific topics and/or assignments. The estimated percentage of the course content devoted
to mass timber was also determined from the syllabi where possible.

Instructors of these classes were then contacted via email and requested to participate in an
interview via video conference call. In total 154 instructors were contacted via email between June
2023 and February 2024. After two rounds of follow-up emails and no response from the targeted
instructors, no further contact was made. Video conference calls followed a structured interview,
where the instructors were asked a series of specific pre-determined questions. Some of the
questions included the type of course taught, the instructor’s experience/background, the mass
timber concepts taught, and reference materials used/desired (see Appendix Table A7 for the
questions). These questions were designed to assess what is currently being taught in the identified
courses, and to obtain their opinion on what additional resources are needed to further improve the
inclusion of mass timber related curriculum across the AEC courses currently offered. Interviews
were audio recorded then transcribed for analysis of responses. Analysis of responses included a
mixed methods approach of quantitative and qualitative analysis. Responses provide insights and
supplemental information to the syllabi on course focus, percentage of mass timber covered, the
instructors’ background in mass timber, the specific concepts covered, and reference materials
employed in the courses.

Another part of the analysis involved identifying the gaps in mass timber resources. The
interviewed instructors provided feedback on the adequacy of publicly available teaching materials
and references, and what topic they would like to cover but do not have time or resources to cover
currently. They also provided insight into what materials they felt would be the most helpful for
content development. The types of mass timber resources used and desired by participants were
then analyzed and separated into categories such as design standards, academic materials, and
industry resources. This information was key to identifying the barriers in the adoption of mass
timber into engineering, architecture, and construction curriculum.

Tables 1, 2 and 3 show detailed information on the instructor participants across
engineering, architecture, and construction, respectively. These tables include professional and
academic titles, types of experience, and high-level information about the institutions in which
they worked. The names of both the participants and their institutions are not included to maintain
anonymity. The participants originate from institutions across multiple regions in the U.S., ranging

in level of experience in both mass timber and academia (both teaching and research). This speaks



to the diverse perspectives on mass timber education included in this study. Almost all instructors

had experience teaching timber or mass timber. However, even though they were teaching these

topics a much smaller number had industry (65.2% general timber and 30.4% mass timber),

research (4.3% general timber and 13.0% mass timber), design (26.1% general timber and 8.7%

mass timber), or graduate school (17.4% general timber and 0.0% mass timber) experience.

Table 1: Engineering Instructor Participant Information

Particip

General Timber Experience

Mass Timber Experience

¢ Title Institution
an
. Indu| Grad . . Indu | Grad . U.S. Fall 2023
Design | iy | School [Research| Teaching | Design | o | oo}, | Research | Teaching Region | Enrollment
T
Professor
A of X | x| - - X - A ; x| South 9 500
. east
Practice
B |Lectwrer| X | - | X ; X I X x| Northo by 300
east
C Associate ) X ) R X _ X _ - X South 9,000
Professor east
D Assistant ) X ) i} X . - - - X Mid 56,400
Professor west
g |Assisant| || ) ) ) | ) ; Mid 6 600
Professor west
F Associate ) ) X _ X _ . R X X Southw 69,600
Professor est
c | Adunct | |y . X A T ) x| South 35100
Professor east
H Associate ) ) X _ X _ - R X X South 33,000
Professor east
I Assistant X ) X X X . - R - X Southw 32,700
Professor est
g |Associate| } . i, X - X - - - West 36,800
Professor
K Instructor - X - - X - X - - X Canada 50,000

Note: Participant E was developing but had not yet taught a timber course: No interviewed participants had mass timber

experience in grad school or in design thus columns are not shown for these types of experience

7 Enrollment numbers taken from institution websites.




Table 2: Architecture Instructor Participant Information

General Timber Experience Mass Timber Experience
Particip . Institution
ant 1te Desi | Indus Grad | Resea |Teach Design Indus Grad | Rese | Teac U.S. Fall 2023
en try School rch ing g try School | arch hing | Region | Enrollment
T
A Assistant X X _ _ X X _ - - X South 9,100
Professor east
B Associate ) X _ _ X _ _ _ - X North 6,900
Professor east
C - X - - - X - X - - X Mid 55200
west
D Associate ) _ _ _ _ . _ - - - North 5,900
Professor east
E Assistant | X _ _ X - - - - - Mid 3,100
Professor west
r Assistant ) X _ _ X . _ - - X North 30,300
Professor east
Practicin
G g - x ; - x| - X - S ox | Seuh 6o 000
Central
Professor
7 Enrollment numbers taken from institution websites.
Table 3: Construction Instructor Participant Information
General Timber Experience Mass Timber Experience
Partici et
i Institut
pant Title Desi | Indus Grad | Rese | Teach . Indus Grad Resea | Teac U.S. nstitution
gn try School | arch | ing Design try School rch hing | Region Ll At
Enrollmentf
A Associate | X B . X - R - - X North 3,700
Professor east
B | Lecturer | - | X - Sl x| - - ; - x | South 1154 000
Central
C Assistant | X _ } X _ R - - X North 21,000
Professor west
D |Professor| - X ; -l x ; ; ; - x| Seuth o 100
west
e | Visiting | | o ] x| x X ) ) x| Seuth 115 600
Professor east

7 Enrollment numbers taken from institution websites.

In total, there were 11 engineering, 7 architecture, and 5 construction instructor

participants. Participants were AEC instructors who volunteered for interviews following initial

invitations and two subsequent follow-up requests. The participants interviewed included various

ranks of professors and lecturers, from regions all over the United States, with general timber

and mass timber experience ranging from industry involvement to teaching. Several participants

have substantial experience in multiple areas, indicating a strong academic background on

general timber and mass timber. This data represents a diverse sample of perspectives on mass

timber education.




RESULTS AND DISCUSSION

The results are organized into several sections, beginning with the analysis of the
frequency of timber and mass timber course offerings in AEC accredited programs in the U.S. The
proportion of mass timber content within courses is also examined, along with the types of
resources used and desired for teaching mass timber. The varying levels of experience among
instructors and how it impacts the ability to find teaching resources is also identified. Lastly,
insights from instructor interviews highlight the potential of mass timber as a sustainable building
material and reveal challenges in curriculum integration.
Frequency of Timber/Mass Timber Course Offerings

The total number of courses with timber-related content identified in 100 civil engineering,
135 architecture, and 92 construction U.S. institutions evaluated across the three disciplines varies
significantly. For engineering, the number of courses with timber content was 78, architecture 118,
and construction 37. The total number of courses focused specifically on mass timber was found
to be 15 for engineering, 2 for architecture, and O for construction. The data on the number of
courses, syllabi received, and interviews conducted are shown in Table 4.
Table 4: Overview of Timber/Mass Timber Curriculum Integration Across Engineering,

Architecture, and Construction Disciplines

Engineering Architecture Construction
# of gccredlted programs in each discipline 100 135 9
considered
Accredlted programs thgt offered courses with 59 (59%) 79 (59%) 36 (39%)
timber/mass timber curriculum
Accredltefi programs that offer courses specifically 9 (9%) 2 (<1%) 0 (0%)
on mass timber only
Courses with timber/mass timber curriculum 73 118 37
included
Courses with mass timber curriculum only 15 2 0
Syllabi received 17 18 14
% syllabi received out of total courses 21.8% 15.3% 37.8%
Interviews conducted 11 7 5
% interviews conducted out of total courses 14.1% 5.9% 13.5%

7 Timber/Mass Timber courses are identified from accredited 4-year institutions offering curriculum featuring topics such as

‘timber’, 'mass timber’', 'sustainable building’, ‘lumber’, ‘wood’, ‘hardwood’, ‘CLT’, or ‘GLT’. Institutions offering more than

three courses with such content were evaluated, and only the top three courses were selected.




These results suggest that timber/mass timber classes and mass timber only classes are
more prevalent in engineering and architecture than in construction, with engineering having the
most mass timber-only classes. This may be due to where mass timber is in the adoption lifecycle,
which leads with design prior to construction, thus there is more focus on engineers and architects
who are designing mass timber systems, versus construction. A varying percentage of syllabi was
received out of the total accredited courses. Engineering had a return rate of 21.8%, architecture
15.3%, and construction 37.8%. The variation in response rates may suggest various levels of
engagement or resource availability among disciplines. Construction received the highest return
rate of the three disciplines, which may reflect a higher engagement or interest in timber/mass
timber concepts for those already focused on them. The number of interviews conducted was
highest in engineering (11), followed by architecture (7), and construction (5). When compared to
the total number of courses, the percentage of interviews was 14.1% for engineering, 5.9 % for
architecture, and 13.5% for construction.

The availability of the number of courses with timber/mass timber content across
engineering, architecture, and construction disciplines is displayed in Table 5. This shows the
relative number of courses at accredited institutions, demonstrating a varying degree of emphasis
on timber/mass timber education across the three disciplines. The data shows that architecture
programs are more commonly offering more and offering multiple courses related to timber, while
construction programs provide the least; engineering falls in between but offers the most mass
timber specific courses.

Specifically in engineering, out of 100 accredited schools, 41% of institutions offer no
timber courses and 55% provide only one. Only 4% of the schools offer two timber courses, and
no engineering programs offer three or more. This suggests that while timber content is present,
it remains limited to a single course at most schools. However, engineering has the highest
percentage of accredited programs with mass timber-specific courses (9%). In architecture there
are slightly higher numbers. Out of the 135 accredited programs, 42% offer no timber courses,
mirroring the data for engineering. However, 39% of schools have one course, and a higher
percentage (13%) provide two courses. Furthermore, 6% of architecture programs have three or
more courses that have timber content. This suggests a greater integration of timber concepts in
architectural education compared to engineering, across multiple courses. Construction falls

behind both fields in timber integration. Out of the 92 accredited schools, 61% offer no timber
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courses, the highest percentage among the three disciplines. Approximately 36% of programs
have one course, but only 2% have two courses, and only 1% offer three or more. This suggests
that construction programs are less advanced in adopting timber and mass timber education
compared to engineering and architecture. In addition, while 2% of accredited programs in
architecture offered mass timber courses, no mass timber courses were found in construction
programs. This shows how mass timber content currently remains a unique subject with limited
course offerings across accredited programs.

Table 5: Timber/Mass Timber Curriculum Availability in Accredited Engineering, Architecture,

and Construction Programs

Engineering Architecture Construction

# of accredited programs in each discipline
considered 100 135 92
1+ courses with mass timber-specific content 9% 2% 0%
0 courses with timber content 41% 42% 61%
tli-rI;1 l(;Z;l)rses with timber (including mass 509 589 39%

1 course 55% 39% 36%

2 courses 4% 13% 2%

3+ courses 0% 6% 1%

7 Timber/Mass Timber courses are identified from accredited 4-year institutions offering curriculum featuring topics such as
'timber’, 'mass timber', 'sustainable building', ‘lumber’, ‘wood’, ‘hardwood’, ‘CLT’, or ‘GLT". Institutions offering more than

three courses with such content were evaluated, and only the top three courses were selected.
Proportion of Mass Timber Coverage in Courses

The percentage of mass timber content covered in each course taught by the surveyed
participants was relatively small. Out of the 23 instructors’ courses, only one course contained
over 50% of mass timber content. The various mass timber content proportions in each
participants’ courses in engineering, architecture, and construction can be seen in Table 6, Table
7, and Table 8, respectively. These percentages were approximations made by the instructors when
prompted. This shows that although some courses contained mass timber focused content, it was
often a small portion of the overall curriculum. Many of these courses contained a larger

percentage of content on timber or other structural materials such as masonry.
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Table 6: Percentage of Mass Timber Content in Each Engineering Survey Participant’s Course

Engineering Survey Course Information

Survey Participant Course | % Mass Timber Content
1 <2%

33%

40%

20%

50%

40%

<2%
10%
30%
30%

11 >98%
Table 7: Percentage of Mass Timber Content in Each Architecture Survey Participant’s Course

o |® [Q [N AW N

ot
=)

Architecture Survey Course Information

Survey Participant Course | % Mass Timber Content

1 30%

15%

15%
0%
15%
10%
20%

N [N ([ | AW
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Table 8: Percentage of Mass Timber Content in Each Construction Survey Participant’s Course

Construction Survey Course Information
Survey Participant Course | % Mass Timber Content
1 20%
2 <2%
3 <2%
4 <2%
5 <2%

Mass Timber Topics Covered in Courses

To provide an overview of the types of timber/mass timber courses being offered in
engineering, architecture, and construction programs, Figure 1 summarizes data derived from
syllabi received. These charts visually represent how different disciplines within these fields
incorporate timber/mass timber content into their curricula. Each chart displays the distribution of
course types offered in each discipline including structural design, construction, building
technology, and materials courses. To clarify, the structural design courses focused on building
systems and their design. The technology courses were mainly focused on how buildings perform
as integrated and efficient systems using advanced technologies (i.e. “Building Technology
Systems: Structures and Envelopes”) and materials courses highlight the properties and
applications of building materials. By examining these breakdowns, this effort identifies the
common methods and areas in which timber/mass timber is currently being taught, highlighting

which aspects of the material receive the most academic focus.
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Figure 1: Distribution of (a) Civil Engineering, (b) Architecture, and (c) Construction Course
Types from Syllabi Received

It can be observed from Figure 1 that out of the syllabi received from civil engineering
courses, 100% represent structural design courses. This aligns with the importance of safety,
load-bearing capacities, and the mechanical performance of mass timber in real-world
applications that civil engineering designers would be responsible for calculating. The
architectural programs displayed show a more diverse course focus. 55.56% of the courses
received were structural design courses, followed by 22.22% for construction. Materials and
building technology courses made up a small proportion, at 11.11% and 5.56% respectively. This
spread suggests that architecture, as a discipline, explores multiple aspects of timber and mass
timber rather than concentrating on a single area. Construction courses also have more variation

than engineering courses but still seem to focus more on structural design. 42.86% of the courses
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are structural design related, with materials and construction courses being relatively evenly
distributed, comprising 21.43% of the syllabi each. This variety reflects the broad scope of
construction education, where students learn how to manage design and/or construction
processes of mass timber, alongside material procurement and structural considerations.

The specific mass timber-related content also varied across all three disciplines.
Engineering courses with mass timber content covered topics such as structural analysis of mass
timber beams, columns, beam-columns, and connections. Some also touched on adherence to
building codes, evaluation of design loads, and material characteristics (CLT and GLT). Mass
timber architecture content focused on design concepts, geometric properties (CLT and GLT),
building modeling, construction systems, and assembly methods. Construction courses also
covered topics such as construction systems and assembly methods, along with design and analysis
of structures, project delivery processes, material testing, and quality control and assurance.

These results show that engineering, architecture, and construction disciplines focus on
different mass timber topics. Engineering courses appear to emphasize the structural design of
mass timber materials, while architecture integrates structural design, technology, and material
aspects. Construction also provides a more balanced curriculum than engineering but still
highlights structural design concepts. The distribution of course types from the syllabi received
can help designate where future education efforts should be focused. By incorporating a larger
variety of course types, engineering programs could help engineers learn to use mass timber in
more innovative and creative designs, beyond just its structural applications. On the other hand,
architecture programs could expand materials and technical courses, given that understanding the
behaviors and properties of mass timber is crucial in structural applications.

Resources Used and Desired for Mass Timber Instruction

To assess the specific types of mass timber resources being used and those desired by
instructors, a count of resources used and desired by the participants interviewed was completed.
A list of various mass timber resources used by instructors were categorized into groups. This
included, first, design standards, including main and supplemental National Design Specification
for Wood Construction (NDS) codes (American Wood Council, 2020), the CLT Handbook
(FPInnovations, 2019), the American Wood Council (AWC) Special Design Provisions for Wood
and Seismic (SDPWS) (American Wood Council, 2020), the Forest Products Laboratory (FPL)
Wood Handbook (Forest Products Laboratory, 2010), and the Timber Construction Manual

15



(American Institute of Timber Construction (AITC), 2012)). Second was academic resources,
including timber textbooks, online videos, teaching seminars, lecture materials and tools, example
syllabi, problem sets, assessment materials and design projects, and third, industry resources such
as manufacturer product catalogs, publications, real life projects, and site tours. The final type of
resources was industry-developed technical resources, including websites, videos, and
representatives (See Appendix Table A4, Table AS, and Table A6 for a full list of the resources).
The visual distribution of the utilized and desired resource counts across engineering, architecture,
and construction can be seen in Figure 2 and Figure 3. The breakdown of these resources by

category can be seen in Figure 4.

Count of Currently Utilized Resources
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Figure 2: Types of Currently Utilized Resources by Engineering, Architecture, and Construction

Interviewed Instructors in Timber/Mass Timber Courses
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Figure 3: Types of Resources Desired by Engineering, Architecture, and Construction

Interviewed Instructors for use in Timber/Mass Timber Courses
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Figure 4: Types of (a) Design Standard, (b) Academic, (c¢) Industry, and (d) Industry-Developed
Technical Resources Currently Utilized (left) and Desired (right) by Engineering, Architecture,

and Construction Interviewed Instructors for use in Timber/Mass Timber Courses
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Figure 4 (Cont’d)
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Both architecture and construction disciplines showed minimal engagement with industry
resources, such as industry publications and catalogs which were more frequently cited in
engineering education. Design standards and academic resources were most frequently utilized
by interviewed participants, specifically the main NDS codes and timber textbooks, and reading
materials. On the other hand, academic and industry resources were also the most desired by the
participants. Design projects, reading materials, instructional tools, lecture materials, problem
sets, and assessment materials were the most desired academic resources and case studies were
the most desired industry resources.

Also of importance to note were several comments from engineering instructors in
particular, on how it would be helpful to have mass timber design instructional resources similar
to what other structural engineering-focused industry organizations have developed for concrete
and steel (e.g., PCI [Precast/Prestressed Concrete Institute, 2025]). Specifically, one of the
engineering instructors emphasized the desire for a mass timber tool kit, stating, “...a wood
products tool kit that had mini examples of all different types of mass timber and
connections...being able to bring it into the classroom is really handy as a kit.” This highlights the

importance of hands-on learning tools in creating a more engaging and interactive learning
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experience, and to help support the instructors and their ability to effectively teach materials.
Another instructor emphasized the value of “practical design examples, things that are more
realistic for design (not just simple things you see in a textbook)”. This feedback shows the need
for materials beyond well-structured textbook problems to provide students with scenarios
containing complexities and challenges that are faced in the real world. Participants across all three
disciplines also expressed a preference for shorter reading materials. Some instructors explained
how concise and targeted resources are seen as more effective for helping students retain complex
topics. These insights highlight the importance of practical, diverse, and accessible resources to
support student learning in mass timber curriculum.
Impact of Industry Timber and Mass Timber Instructor Experience

A common theme that occurred during the interviews was the differences in the
perspectives of those instructors that had mass timber related experience, particularly in industry,
and those who did not. To focus on this further, the distribution of general timber and mass timber
experience among interviewed instructors is presented in Figure 5 and Figure 6, respectively.
These figures visually break down the percentage of instructor experience into categories including
design, graduate school, industry, research, and teaching. An instructor with design experience is
defined as one that is/was directly involved in the development and design of mass timber building.
It can be observed from the graphs that the highest area of experience was teaching for all three
disciplines, which is to be expected as nearly all instructors interviewed had taught or were
teaching a course that included mass timber content. The second most common was industry
experience (45% of engineering, 71% of architecture, and 100% of construction instructors), but
still represented only about one in every 4 to 5 instructors. Very few instructors had design,

graduate school, or research experience.
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Figure 5: General Timber Experience Across Engineering, Architecture, and Construction
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It was also noted from the interviews that many participants who struggled to find adequate
mass timber teaching materials were also those who did not have industry experience. One
instructor who lacked industry experience stated, “I would love to see some more CLT resources
out there, but I also haven’t been great at looking for or finding these resources either”. This
suggests that there are likely more resources available than are widely known by instructors,
particularly those that are not regularly using such resources for work in industry. Many of the
interviewed instructors also indicated they lacked the time and desire to look for existing mass
timber materials. One instructor of a wood and steel analysis construction course noted, “/ only
have five weeks to teach timber design, so I can only provide an introduction to mass timber”.
Potential and Challenges of Integrating Mass Timber

Another common theme from the interviews was that mass timber was often recognized as
a promising and desirable material, and thus of interest to integrate into classes. For example, one
architecture instructor noted the importance of mass timber, stating, “There is wood to be had and
could be used productively if we developed the infrastructure and the knowledge base”. This
highlights the potential of mass timber as a sustainable building material and the need for
structured curriculum to use it efficiently. Another architecture instructor noted, “It has unique
properties in terms of fire resistance while still having other structural properties that steel can’t
offer”. However, despite this indicated excitement, many instructors also indicated they lacked the
time in their schedule and/or funding from their educational institution to go through with it. An
architecture instructor explained, “I did not have adequate time to cover all of the materials in
wood design”. This also points to the importance of the development and sharing of educational
resources on mass timber to ease the burden on instructors interested in the integration of mass

timber into their curriculum.
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CONCLUSIONS

This research focused on assessing the level of integration of mass timber related content
into engineering, architecture, and construction curriculums and coursework in 4-year
undergraduate and graduate programs in the United States. Mass timber as a construction material
is relatively new in the U.S. as compared to steel and concrete, and thus the teaching of content in
mass timber is also relatively small as compared to the well-established curriculum related to steel
and concrete in higher educational institutions. Improving mass timber education in higher
educational institutions is necessary to keep up with the growing popularity of mass timber as a
sustainable construction material.

This study revealed a relatively low amount of mass timber-specific courses available in
accredited universities, but a relatively higher number that have at least one course that covers
topics related to timber/mass timber in smaller amount of detail. Across all courses with
timber/mass timber content, architecture had the highest number of timber/mass timber courses;
both architecture and engineering had similar percentages of programs with courses that included
this content. Engineering had the highest number of mass timber-specific courses and construction
had the least. Across these courses the main area of focus was on structural design related topics
across all three disciplines, however, architecture and construction covered a broader range of mass
timber course topics overall as compared to engineering which focused mainly on the structural
and design aspects.

The instructor-identified gaps in curriculum content and references preventing further
integration of mass timber curriculum were also identified, along with how the level of industry
experience affected the instructors’ ability to find and use sufficient resources. Instructional tools
such as lecture notes, reading materials, case studies, project descriptions, example calculation
problems, homework questions, and assessment questions are the main gaps identified in all three
disciplines, with mass timber curricula lacking sufficient instructional materials and real-world
examples to be used as problems in the classroom. Those that struggled less with such resources
included instructors with real-world experience in timber and mass timber. The instructor-
suggested solutions to help further support the increased adoption of mass timber curriculum
across the AEC industry were recognized as industry resources, specifically design project
examples and case studies, and instructional materials such as lecture notes and problem sets.

There are several limitations in this study. The interview analysis relied on the select group
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of participants who were willing and able to be interviewed, representing only a sample of the
academic community. By interviewin