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Why Wood?

Woodworking and Furniture Design
as a Teaching Tool for Rapid
Validation of Solutions to Problems,
and Gaining Knowledge of Materiality

John Dixon
University of Cincinnati
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Abstract

Design and problem-solving have typically gone hand in hand. A key component to
many, if not most, design projects is a rigorous process of problem-defining, iterations of
solutions, validation (or invalidation) of said solutions, and the ultimate goal of solving said
problem. The limitations of the school setting create a situation in which many solutions
to problems are highly speculative and difficult to verify. While making and hands-on
skills are core components of many design curricula, the actual role of making in design
pedagogy seems misunderstood. Could the benefit of these skills, if taught properly,

be the learning of problem-solving through experience and rapid validation? A myriad of
problems present themselves in any given woodworking and designing for wood project.
What types of joints should be used? What size should they be? How will the parts come
out of the board? How to hold certain parts during certain operations, and so on. Through
a case study of a project at the University of Cincinnati, this paper explores woodworking,
and in particular, joinery and machine use in the context of student designs, as a means
of defining and solving problems, and an avenue for rapidly validating said solutions. The
knowledge gained by students in these projects not only develops abilities and craft and
hones their ability to solve problems, but translates very smoothly into designing for and
working with a wide array of other materials on a wide array of topics.



1. Introduction
Craftwork provides an ideal setting for witnessing the emergence
of a vast diversity of challenges and more importantly, for observ-
ing our human creative potential for overcoming them.
(Marchand, 2016).

While making and hands-on skills are core components of
many industrial design curricula, the actual role of making in
design pedagogy seems misunderstood. Woodworking and
furniture design are effective as pedagogical tools in industri-
al design education...not just in gaining explicit knowledge of
wood and woodworking and tacit knowledge of craft, but as a
means of exercising problem-solving skills in real time with
immediate validation.

It is no secret that Industrial Design concerns itself with prob-
lem-solving (WDO, 2025). The size, scope, and variety of
problems the field addresses span an ever-growing array. An
overly simplified version of the design process often includes
problem finding, problem defining, research, iterating on solu-
tions, prototyping, testing, and validation (or invalidation) of
proposed solutions, all with the goal of finding an appropriate
solution within the myriad of constraints and circumstances.

A more concise version of the process, developed by the Brit-
ish Design Council (2004), The Double Diamond consists of 2
phases of diverging and converging. The first phase, Discover
and Define, is intended to home in on specific sets of goals,
while the second phase, Develop and Deliver, is intended to
explore iterations and refine into an outcome.



These processes, while useful in design practice and pedago-
gy, come with an unintended caveat when applied to a school
setting. They rely on validation as a means of supporting
decision-making in the design process. This validation can
take many forms depending on the problem at hand, however,
proper validation often falls outside of possibility in the con-
fines of a school setting. Issues such as budget, time, access
to stakeholders, and abilities in prototyping can limit the
rigor or accuracy of validation, resulting in projects that end
in speculation rather than solution.

Though speculation is useful and frequently encouraged in
schoolwork, it is important for students to first know if and
when they are speculating on a solution versus objectively
creating one, and second, to have some experiences in which
they truly are objectively solving problems.

1.1. Origins, Hypothesis, and Methodology

As practice has shifted away from manual skills and towards
the digital, the diversification of the design fields has had an
effect on curriculum. Students in the industrial program at the
University of Cincinnati (in the college of DAAP) have trended
towards engaging with materials and making less than in the
past.

In addition, digital rendering tools have shifted the types of
material engagement away from painted presentation models
of the 2000s and before, and towards rough prototyping and
material exploration. This transition away from painted mod-
els and towards prototyping has created the opportunity to



shift focus and lead to the development of the following hy-
pothesis: If industrial design students are prompted to follow
strict constraints in the design and prototyping of a piece of
wooden furniture, they will be met with and often solve a
variety of problems in a manner which comes with immediate
validation.

This paper uses a five-week-long introduction to furniture pro-
ject during the students’ second year fall semester in DAAP’s
five-year-long undergraduate industrial design program as a
case study. This project is taught three times over the semester
to three separate sections of students, many of whom have lit-
tle to no prior experience in woodworking, and virtually none
of whom have had training in joinery or its application.

Additionally, a literature review was conducted via Google
Scholar and JSTOR, using various combinations of keywords:
wood, woodworking, problem, solving, design, project-based,
experiential, and education. Titles were evaluated from the
first four pages of searches using a variety of queries in each
database. Several themes arose; however, none were specific
to woodworking being used as a tool to teach problem-solving
in design education.

General themes were woodworking as a vocation, pro-
ject-based learning, experience-based learning (it should be
noted that experience-based learning as a term is used dif-
ferently between a variety of sources), care in woodworking,
tacit knowledge in design education, and hands-on learning
during and post-COVID.



Evidence of using woodworking and Project-based Learning
(PBL) as techniques for developing problem-solving skills was
discovered, however, the primary example of this does not
require students designing their own work and comes from
STEM education and not design. Educational models such

as PBL are in the very nature of many industrial design pro-
grams (Balart et al., 2024), DAAP’s included.

The most related article in this review is a paper written by
Hanna Hofverberg and published in the International Journal
of Art and Design Education in 2024. Through this article,

a book titled Craftwork as Problem Solving was discovered.
Though neither of these titles was used to inform the design
of the project in the case study, they do help to frame this area
of inquiry.

1.2. The Complexities of Woodworking

Many books on materials for designers start with wood. One
of the most impactful books in this category, Materials for
Design (Lefteri, 2013), credits itself with providing informa-
tion on raw materials and products that can be used in.

The first 36 pages cover wood species; however, they lack the
specifics of how any of them are worked and designed for,
and have little mention of trees. This is not a critique of the
book itself, but a demonstration of how complex wood is.
The tools, techniques, and types of wood which are used vary
widely depending on the project, scale (both in size and quan-
tity to be produced), and the region of make. So much so that
they often require entirely different classifications and ca-



reer paths. Luthiers are different from chair makers, who are
different from boat builders, joiners, cabinet makers, carvers,
carpenters, and so on. While some knowledge between each
of these is transferable, the distinction goes beyond one of
division of labor and is often a division of expertise.

While many cabinet makers in the 21 century work entirely
with engineered wood products and plastic laminates, many
chair makers start from a tree, or a variety of them. The chairs
made by industrial designer turned Windsor chair maker,
George Sawyer, in Woodbury, Vermont, often contain white
pine seats, white oak spindles, arm bows, and crests, and soft
maple legs (2022). Each species carefully chosen and specifi-
cally worked for its mechanical and working properties.

As it relates to design education, woodworking is
comfortingly familiar, yet deceptively difficult. Most people
are slightly familiar with wood. They know the basics: it
comes from trees, it is cut to size and shape (most of the time)
versus molded or formed, and it can be fastened or glued.

Yet the nature of wooden furniture is that much of what holds
it together is hidden from view. The tools used to work the
material require training and practice, and an understanding
of grain direction, feed rates, sharpening, and the like.

The directional characteristics of the material require explicit
knowledge of structure and seasonal movement, but varia-
bles within each piece and species of wood require experi-
ence to be properly worked and designed for. This can all be
challenging, time-consuming, and at times frustrating. But

it is rewarding in a spectrum of manners, including gaining



knowledge relevant to design that spans beyond working with
wood itself (Hofverberg, 2024).

1.3. Material Intelligence, Constraints, and Construction
Curator, author, and historian, Glenn Adamson, argues for the
importance of what he refers to as material intelligence in an ar-
ticle published in Aeon Magazine in 2018, entitled Do You Know
Your Stuff_ The Ethics of the Material World. He states that not
more than 100 years ago most people had a deep understanding
of their immediate material world. As the world has become
more complex and work increasingly specialized, few people
have a complete understanding of virtually anything.

Adamson calls for a deeper understanding of our material
world through “cultivating our material intelligence” and, crit-
ically, states that “knowledge of one craft or trade can inform
an understanding of many others”.

Explicit knowledge of wood types, construction methods, his-
torical precedent, and joinery, in tandem with tacit knowledge
gained through the act of physically working wood, having
successes, and seeing consequences of mistakes, translates to
a wide variety of other materials and processes. Many of these
are similar and/or simpler to design for.

The joinery used in steel construction is often butt joints,

in contrast to the myriad of variations of mortise and tenon
joints in wood. And the necessity of considering shrinkage
rates in injection molding relates to the necessity of consider-
ing seasonal movement in wooden objects. Gaining expertise
in one sheds light on others. While each material has its con-
straints, they all have similarities.



Constraints play a key theme in Design Q&A, a short video
interview of Charles Eames, produced by the Eames Office
(1972). He states as follows: “Design depends largely on con-
straints...the ability of the Designer to recognize as many of
the constraints as possible; his willingness and enthusiasm for
working within these constraints...Each problem has its own
peculiar list”. As related to woodworking, it is critical that
designers include structure and construction in this list.

In Book 1 of his three-book series titled Tage Frid Teaches
Woodworking (1993), the legendary designer, woodworker,
and teacher Tage Frid discusses the importance of construc-
tion in design.

He emphasizes gaining knowledge of material and technique
so that one will automatically “design around the construction
and not construct around the design”.

This ethos of designing around construction carries over to
industrial design frequently, which often employs strategies
such as inside-out design, in which the designers determine
the form of the product around its internal workings (Kim and
Lee, 2010). The strict definition of constraints in materiality,
construction methods, and techniques to be used may seem
limiting, or even imposing, to the beginning designer. How-
ever, it is understanding and working within constraints that
success occurs, and creativity truly flourishes.

2. Introduction to Furniture: The Hybrid Table
To start this five-week furniture design project, students
make a small end table designed specifically for this exercise



(Fig. 1). Each student works on constructing their own over
the course of five class periods, with demonstrations and
short lectures interspersed.

The intent of this table is multi-faceted. First, it is used as a
teaching tool to familiarize students with the function and use
of machines in the woodshop, emphasizing the importance
and specific role of each. They learn the basics of safe use
and application of the jointer, planer, miter saw, bandsaw, ta-
blesaw, drill press, Domino joiner, and slot mortiser. Second,
the table is intended to teach about two of the three structural
archetypes listed in the next section. Third, the project chal-
lenges students to solve basic problems that inevitably arise in
the crafting of a specifically designed and detailed furniture
object.

As with all woodworkers, students at times measure from the
wrong end, reference the wrong face joinery, mill parts too
thin, or cut parts too short. This can lead to making a repair,
making a new part, or living with a visible or structural mis-
take. All of these are noticed, and the act of working with

real materials, real tools, and real techniques demonstrates to
students that they are not addressing problems through specu-
lation, but through solution.

3. Introduction to Furniture: Defining Furniture and Three
Structural Archetypes

The hybrid table emphasizes learning by doing, and touches
on the following definitions implicitly, while the remainder of
the project revolves around them explicitly.



Figure 1. John Dixon, Gerry Michaud, Hybrid Table. Basic table made from a single 8 foot 2x6, intended to
teach about woodworking tool, techniques, and joinery, 2025.



This starts with a specific definition of furniture: A plane (or
series of planes) elevated off the floor via posts (or legs), to
serve some sort of ergonomic need. This can include stools,
chairs, tables, benches, shelves, and the like. This definition
is intended to differentiate furniture from casework. Planes
meeting posts versus planes meeting planes.

It is further refined by three structural archetypes used wide-
ly in the construction of solid wood furniture. In John Alex-
ander’s (later Jenny Alexander) book Make a Chair from a Tree
(1978), a distinction is made between post and rung, and post
and slab chairs.

Post and rung, a relatively common phrase and subject of the
book, is used to describe chairs whose posts are joined via

a series of rungs with seats made often from fibrous woven
material. Post and slab, on the other hand, is not a phrase
seen very frequently, but is quite useful. In this construction
method, the posts join directly into the underside of the seat,
as seen in Windsor and Welsh stick chairs.

The third and final archetype, post and beam, is borrowed
from architecture in terminology but is so ubiquitous fur-
niture that it tends to go unnoticed. This archetype is used
widely in the construction of buildings and is used in much of
the furniture from the Arts and Crafts movement, King Louis
Chairs, and Shaker tables, for example.

It employs a beam or beams spanning from the top of one
post to the next. In the case of furniture, this beam (often
referred to as an apron) affords the use of relatively large



joinery, allowing pieces to be constructed with a somewhat
minimal undercarriage.

The specific definition of furniture, coupled with the three
different structural archetypes, serves as a lattice from which
to construct the basis of this project, and to limit the total scope
of the problems students may encounter along their journey
within it. Chairs, stools, and benches are used to illustrate all
the examples, as there are so many beautifully designed prece-
dents. But, given the level of students’ experience and the limits
of time, they are kept from designing furniture with backrests.

For post and rung, conversation revolves around images of

a Shaker ladderback chair, Paul Loebach’s Great Camp Chair
(2010) (Fig. 2), and a physical J39 chair by Borge Mogensen
(1947). For Post and slab, images of George Nakashima’s
Conoid Bench (1960), Folk Palsson’s J77 Chair (1963), and two
replicas of George Sawyer Windsor chairs made by the author
(Fig. 3) are discussed. Lastly, for post and beam, discussion
includes images of several chairs from Stickley and Frank
Lloyd Wright, the Branca Chair designed by Sam Hecht and
Kim Colin (2010), and physical examples of several chairs and
benches this paper’s author has designed (Fig. 4).

The second of five weeks finishes with students going to Ikea
(albeit Ikea frequently uses hardware in lieu of mortise and
tenon) so that they can discover examples of each of the three
archetypes, take measurements, note joinery, get inspired,
and begin to hone their eye for pattern recognition in prepa-
ration for a very fast design phase.



Figure 2. Paul Loebach, Great Camp, CNC’ed, Figure 3. John Dixon, Post and slab, comb back

post and rung chair “draws inspiration from... rocking chair designed by Dave Sawyer and made
rustic furniture produced in upstate New York”, by John Dixon in a class taught by George Sawyer,
2010. (Photograph by Jeremy Frechette). 2025.

4. Introduction to Furniture: Design Phase

Students pick the object they plan on designing immediately.
This is often determined by what their housing lacks, and the
size of their living space and/or vehicle. In sketch phase one,
they are required to iterate on their chosen object through the
lens of all three archetypes to gain understanding of each, see
which yields the best results, and determine which resonates
the most with each student. Some become excited about the
prospect of turning on the lathe. Some, excited about free-
form shapes. Some, excited about weaving a seat in post and
rung, and so on.
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Figure 4. John Dixon, Stoner Chair, one of six post and beam chairs made from ash and plastic laminate
used in class to discuss construction.
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This phase is one day of class, and the second phase of
sketching covers one more. By the end of the second day of
the design phase, small group critiques amongst peers, and
desk critiques from faculty, students are ready to finalize
scale, form, detail, and joinery in Computer Aided Drafting
(CAD) (This class uses Fusion 360).

By the end of the fourth day of the design phase, students have
finalized CAD, printed full-scale construction drawings, calcu-
lated the amount of lumber they need to purchase, and bought
an appropriate amount of native lumber of their choice.

5. Introduction to Furniture: Construction Phase

Students are reminded that this is their first woodworking
project and a prototype. A high level of craft is expected, fac-
ulty and staff will help them achieve it, but mistakes will be
made. They are encouraged not to fret and to seek assistance
when it is needed. It is commonly said that the measure of a
good craftsperson is their ability to hide their mistakes.

They make paper patterns for each of their parts to aid in
determining where each will come from in their stack of
odd-sized lumber, and are encouraged to mill their lumber
and prepare joinery as independently as they can. With fresh
experience from the hybrid table, students tend to make fewer
errors milling, but an increased variability in parts leads to an
increased occurrence of errors in crosscutting. (An example
is illustrated in the following section.) Faculty is aided with
after-hours help from woodshop staff during the two-week
construction process, and the students all tend to complete
the prototypes of their own designs on time.



The level of ambition, quality of design, and fidelity of craft
in each project varies, but the students tend to seem equally
proud. The project ends with a critique focused less on design
and craft, and more on challenges faced and overcome. While
the critique is a hard deadline, it is also an opportunity for
students to learn from one another.

6. Introduction to Furniture: Problem-Solving Case
Studies - Results

The translation from understanding to designing to final exe-
cution poses challenges for all who make. Following are three
short examples of specific problems individual students faced
within their projects, and the rapid solutions they devised.
Crosscut too early_ His table design was quite unique. Slight.
Almost impossibly so. I caught him after he had roughed parts
out on the bandsaw and was preparing for the jointer, but there
was one issue. There was one, 34" X %" x 4” part repeated

four times in the piece, that had already been cut to length. He
noticed the issue right as I was reaching to pick one up. It was
much too small to be run through the jointer or planer. He was
out of 4/4 lumber and had already resawed and laminated the
8/4 for his top. Without pause, he adjusted the depth of his ta-
ble, ripped a piece off the top that was long enough to contain
all four, and headed to the jointer (Fig. 5).

Square aprons to round legs_ Her design had slipped through
the cracks. The bench was quite clever; however, I had not
mentioned how difficult mating square aprons to round legs
can be. The options for it are endless, but none are easy. I
voiced my concern, told her the options, and that maybe she
could alter her design on the fly.



Figure 5. Wilson Young, Cherry post and beam table made during the Introduction to Furniture Project in
the industrial design program in DAAP.

I didn’t see her again until she had completed the joints! Tak-
ing reference from some of the details seen on occasion with
round stretchers going into round legs, she decided to high-
light the out-of-tangent condition the square apron had to the
round leg by rounding the shoulder over. A smart, easy, and
spectacular-looking solution (Fig. 6).



Figure 6. Lauren Brunswick, Post and Beam bench made from soft maple during the Introduction to Furni-
ture project in Industrial Design at the University of Cincinnati.

The capacity of tools is only limited by experience_ He had
remembered the quick discussion on edge treatments and had
incorporated one into his design. His post and slab record
player table required a thick top for its joinery, but the heavy
and acute chamfer he added to the underside created the
illusion of lightness. I asked how he planned on making this
detail, which was far larger than our router tooling afforded,
and his idea was perfectly in sync with mine!
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After a few adjustments to the bandsaw guides, modifications
to an existing jig, and a chat with woodshop staff to make sure
they felt it was safe, I began to feed his tabletop through. I try
to refrain from actually doing any of the steps for students,
but the time he had already invested in the tabletop made him
nervous to do this step on his own. So, he decided to help bal-
ance the unwieldy part while I did the steering (Fig. 7).

7. Discussion

The five-week project navigates through the four abilities
outlined in Kolb’s learning cycle (1984) as illustrated in the figure
(Fig. 8). These four abilities are not evenly distributed across

the project’s timeline, as gaining concrete experience and active
experimentation require the most time in this context due to the
students’ lack of familiarity with the subject matter.

While the problems being addressed in the Introduction

to furniture project may seem trivial in the broader design
zeitgeist, their objective nature, solvable via centuries of
woodworking knowledge, creates a scenario in which they
can be and usually are definitively solved.

lkea Trip /
Hybrid Definitions / Design Prototyping
Table Archetypes Phase / Production
@ O O o
_/ /
i Reflective Abstract Active
Experience Observation Conceptualization Experimentation

Figure 8. Graphic showing how the introduction to furniture project moves through the stages Kolb’s expe-
riential learning cycle.



Figure 9. Image of some of the final results from the third round of the introduction to furniture project, fall
of 2025.

As such, the success of students in the project proves the
hypothesis. Every single student faces unique challenges
and problems, and the successful creation of a prototype or
production sample validates their solutions (Fig. 9).

7.1. Limitations

Directly connecting student success in this project to success in
future projects is difficult. While each student faces problems
during their project and demonstrates abilities to solve those
problems via completing it, the translation of these experiences
to outcomes in future projects is challenging to measure and
will take time to observe. The program at DAAP is five years
long, and a proper evaluation of this hypothesis will take sever-



al cohorts of students running all the way through graduation
at the very least. This is an opportunity for further study and is
critical in the refinement of the school’s broader curriculum.

Second, the project in its current form requires access to ma-
chinery. While the use of this woodworking equipment in
DAAP is central to many projects across many programes, it is
understood that not all schools have access to or will ever have
access to it. This is a limitation faced not just by schools, but by
aspiring woodworkers and makers the world over. In response
to this limitation, a wide body of knowledge exists and contin-
ues to evolve around working wood with limited resources.
Christopher Schwarz’s Make a Chair from Bulls%$t (2025) is

a small textbook on how to make a stick chair from materials
found at hardware stores using very simple hand tools (Fig. 10).
With some modification to course content, a project could

be developed with very similar learning outcomes but much
lower investment in tools and space.

Lastly, this project requires teachers and support staff with
specific expertise. Proper woodworking is not widely seen
as a core skill in industrial design, and as such, schools may
not have faculty capable of teaching a project of this nature...
particularly in the very short timeframe.

Beyond ability within woodworking, personnel to teach this
project effectively should possess deep Pedagogical Content
Knowledge so that the learnings of the project can be related
back to industrial design more broadly (De Miranda et al.,
2009). As such, an instructor whose specialty is entirely in
woodworking may be insufficient.
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Figure 10. Chris Schwarz, Lost Art Press, illustration from Build a Chair From Bulls%$t, demonstrating
drilling stick chair spindles holes by hand using a spade bit.

7.2. As Students Progress

As students progress through their time in school, the prob-
lems faced often become more challenging and more abstract.
As such, their access and ability to verify and validate their
solutions to problems they face and address becomes increas-
ingly distant.



The experience of working with wood is unique. Designing
for it is challenging. Under proper constraints and teaching,
students can engage in woodworking in a manner that does
not simulate industry but mirrors it. They can work with the
real material, design for real use cases, utilize the same join-
ery, and be faced with the same problems. In very little time,
these problems can often be solved, validated, and utilized to
inform both the design at hand and future designs, no matter
the material and processes.
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