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1  ABSTRACT  

Design-build courses can create powerful learning experiences for students. Although project 
descriptions prevalent in design-build literature provide useful how-to information, a broader perspective 
on potential learning outcomes is lacking. Additionally, little insight exists into how these learning 
experiences occur. This article develops a framework of potential design-build learning outcomes through 
a content analysis of existing literature on design-build courses in architecture and landscape architecture 
programs. An analysis of a student-written blog about a design-build project conducted in the University of 

included: gaining construction knowledge, skills, and values; integrating design with construction; 
veloping personal qualities and interests; and improving their 

transition from school to work. Learning outcomes may be closely linked to the hands-
-build courses. Additionally, in this particular case, the 

experiences of anticipation, working together, having fun, and seeing tangible results appeared significant 
-build from perspective of students creates a compelling 

argument for how valuable and rewarding design-build education can be. Students experience a wide 
variety of learning outcomes, and the emotional investment of the students had a large influence on their 
experiences. 
 
1.1 Keywords  

design-build education, learning outcomes, qualitative analysis 
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2  INTRODUCTION 
What I now know is that it was one of the most valuable experiences of my educational path and 
at an appropriate time (Henri Foch qtd. in Tygart 2010, p.153). 
 
The lessons we learned about the process of design and working with others will always be with 
us (Reker, 1993, p .23). 
 
I gained a much better understanding of the design process in relation to the building process . . . 

 
(student evaluation for design-build course at the University of Georgia). 

 
As the above statements imply, design-build courses in architecture and landscape architecture 

schools can create powerful learning experiences for students. In a survey of 60 students who had 
participated in design-
one hundred percent said that the course helped them in their professional career (Winterbottom, 2002). 
Yet little research exists - besides project descriptions by instructors and end of course evaluations - that 
explores what exactly those learning experiences are and how they occur. 

Most articles about design-build courses are written by the course instructor, and they typically 
focus on one or two projects, describing the process and the final product (Ascher-Barnstone, 2002; 
Badanes, 2008; Carpenter, 1997, 2010; Corser and Gore, 2009; Erdman et al., 2002; Foote, 2012; Fowles, 
1984; Hinson, 2007; Luescher, 2010; Reker, 1993; Scarpa, 1999; Wing, 2005). As descriptive studies, 
these articles can provide valuable how-to information for others interested in attempting design-build 
education. But their mostly-anecdotal evidence does not provide a broader perspective on their learning 
outcomes, not because design- Erdman et al. (2002, p.174) 
claim but because the field lacks systematic studies. 

 In these articles, instructors note a myriad of potential learning outcomes from design-build 
classes: integrating previous knowledge of design and construction (Luescher, 2010; Winterbottom, 2003), 
becoming more prepared for professional life (Winterbottom, 2003), gaining confidence (Badanes, 2010), 
and, for design-build studios with a service learning focus, experiencing how the professions can 
positively impact society (Badanes, 2010; Wing, 2005). Occasionally, these observations are backed up 
through student questionnaires (Winterbottom, 2002), selected quotes from students (Luescher, 2010; Tai 
and Lamba, 2003; Tygart, 2010; Winterbottom, 2002), or a mixed-method study (Wallis, 2005). Existing 
descriptions of design-
completion (Reker, 1993; Tygart, 2010). Hearing about a design-build course from the students while they 
are going through the experience can bring us insight into how learning experiences occur. Additionally, 
their experiences can help us understand the qualities of a design-build project that make the learning 
outcomes so powerful. 
 
2.1 Research Statement 

This article asks two main questions: what learning outcomes do students and instructors 
experience in design-build courses? And are there specific qualities of the design-build experience that 
influence these learning outcomes? 
 
3  METHOD 

-build courses, 
this study consists of two parts. First, a content analysis of existing literature on design-build courses 
develops a framework of learning outcomes as a starting point. A student-written blog about a design-

framework. Second, a fur
experiences and also the context in which those experiences occur. As with other qualitative research, the 
goal is not to produce generalizable conclusions or a causal correlation between variables; but, instead, to 
share a nuanced and contextual picture of how learning was experienced in this particular case and form 
hypotheses on the connection between experience and learning in design-build (Gaber and Gaber, 2007; 
Glesne, 2006). 
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3.1 Project Description 
In fall 2011, nine graduate students in the masters of landscape architecture program at the 

University of Georgia embarked on a design-build project. This new class was created as a result of 
student requests for hands-on construction experience, specifically with a design they had worked on. It 
was offered as an elective in addition to their required studio classes.  

There were three main goals for the class: (1) giving students hands-on experiences with 
landscape construction techniques and materials, (2) creating a situation where students could see the 
connections between their own designs and a final built product, and (3) connecting the class with the 
service-learning mission of the College and the University. 

The project site was a central open area surrounded by seven homes in east Athens, Georgia, 
being constructed by Habitat for Humanity. The houses have very little open space of their own, so the 
central area needed to be attractive and useful for the seven households. The Athens Garden Club had 
already adopted the project and raised funds for its installation. The Athens Area Habitat for Humanity and 
the Athens Garden Club served as the clients and partners for the project. 

The first two months consisted of an intensive design process, resulting in a layout plan and 
design details for the site. The remainder of the semester was devoted to construction. As part of the 
class, students were required to contribute to a blog documenting their progress They were required to 
contribute at least two posts throughout the semester.  
 
3.2 Framework Development and Analysis 

Seventeen articles about architecture and landscape architecture design-build courses and 
programs from 1984 to 2012, were reviewed for educational goals and observed learning outcomes 
(statements of learning). All articles except two were written by instructors in the classes; one was written 
by a former student reflecting on the project (Reker, 1993), and one was an interview with students about 
their experiences (Tygart, 2010). Because both educational goals and observed learning outcomes 
represent assumptions of what can be learned in a design-build course, they were both included in the 
analysis. The statements of learning were separated by whether they were observations from instructors 
or quotes from students. They were then coded and categorized following structural coding methods 
outlined in ) and Lindlof and Taylor (2011). The coding resulted in 16 subcategories of 
learning outcomes observed by both instructors and students, which were then grouped into five main 
categories. The resulting framework represents what both students and instructors (in these 17 cases) 
believe are the learning outcomes of design-build courses. Although this framework is based on subjective 
descriptions, it is a useful summary of assumptions about design-build learning which can serve as a 
starting point for further research. 

To test this framework of design-build learning outcomes, a similar analysis was performed on the 

identified and coded. They were then compared to the framework for commonalities and differences.  
 
3.3 Hypothesis Generation 

A second analysis was performed on the blog text  one that shifted the coding focus from 
specific learning outcomes to the broader experience of the project itself - the emotions and observations 
that the students expressed about their experience - called emotion coding in ). The paper 
concludes with the themes that arose out of this experiential analysis, and hypotheses on how those 
themes may relate to the observed learning outcomes. 
 
3.4 Limitations 

This research focuses on perceived outcomes as reported by students and instructors. There has 
been no formal measurement to confirm if these outcomes do occur and to what extent they do. The aim 
is to understand the design-build education within its own context and not necessarily to compare the 
practice with other educational approaches; other classes could have similar learning outcomes. 

The goal of the second analysis is hypothesis generation  to suggest qualities of the experience 
that could influence learning outcomes. These hypotheses are offered for further testing and elaboration. 

-build educational experience, and it cannot be described as a 
prototypical design-build course (if there is such a thing). Therefore, the observations and conclusions 
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drawn from the experiential analysis may not pertain to all design-build courses. For example, this was a 
relatively simple project. With it being the first design-build conducted by the instructor and with limitations 
on course time, the course was not as innovative with material use or as extensive in community 
processes as more mature design-build programs are. Also, since the blog was public, the students 
probably felt some pressure to only report positive experiences; although the project statement 

 either as a group or as an individual, 
and 
class, so their reports might be more enthusiastic than reports from students less-invested in a class.  

 
4  RESULTS AND DISCUSSION 
4.1 Learning Outcomes: Literature Analysis 

categories: gaining construction knowledge, skills, and values; integrating design with construction; 
ems; developing personal qualities and interests; and improving the 

transition from school to work. These main categories contain subcategories with specific learning 
outcomes (Table 1). 
 
Table 1. Framework of design-build learning outcomes developed from the literature analysis 
Main category 

Construction 
knowledge, skills, and 
values 

An understanding of 
the process from 
design through 
construction 

Project management 
skills: planning, 
communication, and 
problem solving 

Personal qualities, 
interests, and 
relationship skills 

An ease in transitioning 
from school into 
professional work 

Subcategories 

 Knowledge of 
construction 
materials, methods, 
and documentation. 

 Construction skills. 

 Appreciation of craft 
and detailing. 

 Respect for the 
work of builders, 
craftsmen, and 
contractors. 

 Connection with 
knowledge from 
past courses and 
experiences. 

 Understanding of 
how design and 
construction 
interrelate. 

 Understanding of 
how a design 
document 
translates into a 
build project and 
vice versa. 

 Knowledge of how 
to work within 
practical limitations 
(i.e. site constraints, 
building regulations, 
budget, client 
needs). 

 Ability to 
communicate with 
clients and 
contractors. 

 Ability to adapt to 
change and 
unexpected 
circumstances. 

 Capacity to 
experiment and 
learn from mistakes. 

 Appreciation for 
collaboration.  

 Teamwork skills. 

 Development of 
personal qualities 
such as confidence. 

 Appreciation of the 

to serve others in 
need. 

 

 
On a basic level, in design-build, students learn about construction materials, methods, and 

abstract data- (Foote, 2012, p.54). Through hands-on experience, students 
(Wallis, 2005, p.278). Finally, by experiencing the 

construction process, students grow to value both the craft of construction - 
(Jay Reeves qtd. in Tygart, 2010, p.154), and the builders, craftsmen, and contractors who 

engage in the process - (Jay 
Reeves qtd. in Tygart, 2010, p.154). 

Students not only learn about construction; they also see the process from start to finish, and 

(Luescher, 2010, p.25). By experiencing the entire process, students have opportunities to 

(Janet Salsbury qtd. in Tai & Lamba, 2003, p.53). They also 
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see how design relates to construction and what happens when their designs get translated onto actual 
It was nice to actually see how our design looks in real life (student qtd. in Luescher, 2010, p.24). 

The value of the design-
s

(John 
Kleman qtd. in Tygart, 2010, p.153). Students experience how to negotiate between design vision and the 

list of such external forces 

(Perkes and Herrmann, 2010, p.106). They gain communication skills by interacting with clients and 
(Wayne Lee qtd. in Tai and 

Lamba, 2003, p.53) hance to learn by trying and to 

designing and building gives students the opportunity to test ideas and teaches the flexibility needed for 
the design pr (Winterbottom, 2003, p.72). 

Instructors and s
interpersonal relationships. By working together and with clients, students get an intense exposure to 

(Wallis, 2005, 
p.278) I learned that creating in a community and embracing the 

(John Kleman qtd. in Tygart, 2010, p. 153). 
Instructors also observed personal growth happening over the course of a project, including increases in 

-motivation, courage, self- (Badanes, 2008, 
p.250); confidence being 

(Mary Beth Doehr qtd. in Tai & Lamba, 2003, p.53). Finally, when the project involves a 
community service component, as many of the design-build projects do; students may gain a broader 
pe

(Badanes, 2010, p.86). 

(Winterbottom, 2003, p.113) due to their design-build experience. Several years after the design-build 
experiences, students ref

(Jay Reeves qtd. in Tygart, 2010, p.153)
(Wayne Lee 

qtd. in Tai & Lamba, 2003, p.53). 
Student quotes from the articles represented all 16 subcategories, except for appreciating the 

it; just that it was not expressed in the selected quotes in these articles. 
 

4.2 Learning Outcomes: Blog Analysis 
In the project-specific student blog, ninety-one different learning experiences were identified. They 

covered every category and subcategory of learning outcomes developed from the literature analysis 
(Table 2). Additionally, all of the learning experiences identified in the blog text fit into one of the 
previously determined categories; no new categories were created from the blog analysis. 
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Construction knowledge, skills, and values 

Knowledge of 
construction 
materials, 
methods, and 
documentation 

Creating the planting plan has been more informative than I imagined! I learned not just about plants [sic] 
palettes, choosing color schemes, and working with hardiness zones, but it has also been a great 

 

Construction skills Although slightly intimidated I gave the machine a whorl and had a blast. 

Lindsay had some pretty cool tools and most of us got a chance to cut wood planks using the chop saw. 

Appreciation of 
craft and detailing before this typically fell apart) and an appreciation and respect for the build portion of landscape design. 

Respect for 
builders, 
craftsmen, and 
contractors 

Although slightly intuitive in its mechanics, I have gained respect for those folks who can become one with 
the machine, just like they are moving earth with their hands. 

An understanding how the whole process works together 

Integrates past 
knowledge  design studios, really meant. 

Understanding of 
the relationship 
between design 
and construction   

last stone is set and the last plant goes into the ground. 

Most of us took this class for the opportunity to get our hands dirty and see what it takes to implement our 
grand design ideas. 

Understanding of 
how a design 
document 
translates  

I was surprised by how much earth we were digging for what seemed, in my mind, to be such a small 
retaining wall. 

However, after looking at the site more closely and the dimensions of the boxes, we decided it would be 
best to have just 2.  Seven would have cluttered up the space. 

Project management skills: planning, communication, and problem solving 

Knowledge of how 
to work within 
practical 
limitations  

The main challenge was uncertainty around what we were allowed to build/design under the two conserved 
trees and the best location for some of the elements. 

Ability to 
communicate with 
clients and 
contractors 

The design for the play area was really loose  we generally located the area on the site plan and I drew 
construction details for elements including logs and boulders  but what it really came down to was talking 
with one of the boys on Saturday and asking him where he would like to play and what he thought would be 
fun to play on.   

Ability to adapt to 
changes   

This was an important lesson for us as students of the design-build process: Site conditions often dictate a 
change of plans.   

Capacity to 
experiment  

For most of us, the class will fulfill a desire to have the experience of taking a project through to completion 
while still in the academic environment (i.e. where mistakes are a good thing). 

Personal qualities, interests, and relationship skills 

Appreciation for 
collaboration 

It has been an interested [sic] adventure in compromise as we work though [sic] what we want and what is 
possible. 

Teamwork skills We ended up with a pretty cool assembly line.  Some where [sic] prepping, some measuring, others cutting 
and the rest building. 

Personal qualities 
like confidence 

From this class, I found a strong interest of mine, to build something by myself.  I even wanted to build a 
traditional Beijing Sihe Yuan in American by hand.  Of course, this could be a dream of mine for now, but it 
is still a good beginning as well. 

Appreciation of the 
ability of the 
profession to serve 
others in need 

We all had an amazing experience working on the project and I believe an essential part of that comes from 
building something that  we hope  will make a small different in the lives of families living next to it.  After 
all, it is the opportunity to have a positive impact on the world that led most of us to this profession. 

An ease in transitioning from school into professional work 

 

While it was humbling at time to realize how much we had to learn, it was also exciting to get such a great 
jumpstart on that education.  And get some great exercise to boot! 



Landscape Research Record No.1

78 

4.3 Learning Outcomes: Discussion 
The categories developed in the learning outcome analysis seem consistent across instructor 

that the learning experiences identified in the s
what students experience in design-build is not far from what instructors expect and observe. The 
commonalities also suggest that the learning outcomes framework may be useful for further study into the 
learning outcomes of design-build courses, although the framework should continue to be tested and 
elaborated upon. 

In order to evaluate the breadth of learning that occurs in design-build courses, the design-build 
learning framework can be compared with the major taxonomies in educational theory. The two most well-

(1984) (2003) 
taxonomy of significant learning (Fallahi, 2009; Robinson, 2009). 

knowledge, comprehension, application, analysis, synthesis, and evaluation with higher levels of learning 
occurring at the end of this spectrum (Bloom, 1984). The learning outcomes observed in design-build 
courses span this continuum. By applying their designs to an actual build site, students experience 
knowledge, comprehension and application. By gra
circumstances, they engage in analysis, synthesis, and evaluation. The integration of design into build 
helps students experience the entire taxonomy  from knowledge to application to evaluation.  

 
(Robinson, 2009, p.26)

foundational knowledge, application, and integration (all three are cognitive aspects that relate closely to 

feelings, interests, and values), and learning how to learn (Fink, 2003). The more integrated the six types 
are, according to Fink, the more significant the learning is. In the framework of design-build learning, the 
six types of learning can occur in any of the categories; but certain categories lend themselves more 
strongly to one or two of the six types (Table 3). Through construction knowledge, skills, and values, 
students gain knowledge, application, and also caring (i.e. new values about construction and builders). 
Through the holistic experience of design into build, students apply and integrate knowledge already 

situations, students not only apply knowledge but they also learn how to learn  by experimenting and 
adapting to change. And, finally, the experiences of working as a team, serving others, and taking on 
individual responsibility, directly relate to the human dimensions (learning about self and others) and 
caring (development of new feelings and interests).  

Although the framework of design-build learning does not match up perfectly with the two 
taxonomies, it does cover most of the types of learning within the taxonomies, which demonstrates that 
design-build has the potential to create a wide breadth of learning outcomes and significant learning. The 

limited in time and scope and not as complex as other design-build projects, students still self-reported the 
same breadth of learning outcomes. This suggests that complexity or scale is not a requirement for 
achieving significant learning in design-build courses.  

 
4.4 Hypothesis Generation: Links between Experience and Learning 

Within the blog text, for each main category of learning outcomes, there appeared to be a quality 
of the design-build experience that was directly linked to the outcome (Table 3). In gaining construction 
knowledge, skills, and values, the hands-on nature of the experience appeared to be critical. The hands-

slightly intuitive in its mechanics, I have gained respect for those folks who can become one with the 
 

In integrating design, construction, and past knowledge, exposure to the whole process seems to 
be an important factor. If the student just engaged in the design or just in the construction, seeing the link 
between the two would not happen. The link appears to be more critical for that understanding than either 
one separately. 

t management 
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under the two conserved trees . . . 

a desire to have the experience of taking a project through to completion while still in the academic 
 

 
Table 3. Model linking qualities of experience with learning outcomes in design-build courses 
Through (quality of experience): 

Hands-on experience A holistic process  Collaboration, 
individual responsibility, 
and service learning 

All of the listed qualities 

the students developed (category of learning): 

Construction 
knowledge, skills, and 
values 

An understanding of 
the process from 
design through 
construction 

Project management 
skills: planning, 
communication, and 
problem solving 

Personal qualities, 
interests, and 
relationship skills 

An ease in transitioning 
from school into 
professional work 

by improving or increasing their (specific learning outcomes): 

 Knowledge of 
construction 
materials, methods, 
and documentation. 

 Construction skills. 

 Appreciation of craft 
and detailing. 

 Respect for the 
work of builders, 
craftsmen, and 
contractors. 

 Connection with 
knowledge from 
past courses and 
experiences. 

 Understanding of 
how design and 
construction 
interrelate. 

 Understanding of 
how a design 
document 
translates into a 
build project and 
vice versa. 

 Knowledge of how 
to work within 
practical limitations 
(i.e. site constraints, 
building regulations, 
budget, client 
needs). 

 Ability to 
communicate with 
clients and 
contractors. 

 Ability to adapt to 
change and 
unexpected 
circumstances. 

 Capacity to 
experiment and 
learn from mistakes. 

 Appreciation for 
collaboration.  

 Teamwork skills. 

 Personal qualities 
like confidence. 

 Appreciation of the 
ability of the 
profession to serve 
others in need. 

 

Most closely related Fink (2003) learning types 

Foundational 
knowledge 

Caring (new values) 

Application 
Integration 

Application 
Learning how to learn 

Human dimension 
Caring (new interests 
and values) 

 

 
How students developed personal qualities and interests appears to be more complex. Working 

personal experiences. Teamwork helped one student learn and 

excited and nervous to see my work installed. It will be thrilling if it all turns out beautifully and such 

serving others not only help develop persona

essential part of that comes from building something that  we hope  will make a small difference in the 

by research on service learning that suggests courses with real world applications increase levels of 
student engagement and learning (Ramaley, 1997). 

This model of linking qualities to learning outcomes is simplistic. It shows only one quality that 
appears to have the strongest connection to each learning outcome. In reality, multiple qualities probably 
influence each learning outcome, and each quality impacts multiple learning outcomes. As Fink (2003) 
suggests, learning is stronger when all aspects are integrated. Additionally, this model is only bringing up 
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hypotheses that emerged from the analysis of one project and one group 
studies and analyses are needed to flesh these ideas out further.  

 
4.5 Hypothesis Generation: Emergent Themes 

In addition to the learning experiences and the hypothesized qualities of those experiences, five 
themes emerged from the analysis of the blog. Experiences and emotions that repeated throughout the 
blog include: positive anticipation (excitement), negative anticipation (trepidation), working together, 
having fun, and seeing tangible outcomes. Excerpts from the blog that exhibit these five themes are 
included in Table 4. 
 
 

 
Anticipation: excitement and curiosity 

  

 Now excitement is growing as we move closer to the build aspect of this course. Will all the details fall into place? What will 

the drafting table. 

 I feel excited and nervous to see my work installed. It will be thrilling if it all turns out beautifully and such heartache if it ends 
up being a disaster. 

Anticipation: trepidation 

  The bareness and size of the site seemed daunting, and the idea 
of designing and building something real seemed impossibly immense. 

 When we arrived on site in the morning, the area looked dauntingly incomplete with just the retaining wall and steps 
finished . . . 

 I can relate that the final work day began with uncertainty as to whether or not we would finish the project by the end of the 
day (this is not the first time this thought has crossed the mind of a landscape architecture graduate student). 

Working together 

 It was nice to see the different ideas and solutions to the site and to have the freedom to come up with ideas that might work. 

 It has been fascinating to see when we have had our pin ups in class how everything will be put together. 

 Everybody in the group can be my teacher.  It was kind of them that helped me a lot with tool using. 

  I 
had a blast! 

Having fun 

 Dirt on their jeans, shovels in hand, sweating and laughing, they [the students on the first work shift] definitely were working 
 

 Aside from all the digging we had to do to lay the foundation, the process of building the wall has been really fun.  We all 
 it 

started to make more sense where each rock would best fit with the others 

 Although slightly intimidated, I gave the machine a whorl and had a blast! 

 Some of us tried it out and it is really fun to jump around on -  think it turned out pretty well! 

 The limited time still brought me a lot of joy, the joy of working together with the group, and the joy of learning. 

Seeing tangible outcomes 

 
soon. 

 I received a great deal of personal satisfaction from seeing something I designed documented on the web for all to see. 

  

 This past week we finished up the construction of the site and it looks fantastic! 

 
Embarking on the design, students expressed anticipation, both in terms of mild excitement or 

curiosity and in terms of trepidation.  One of the tasks the students were most apprehensive about was 
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developing a consensus on the final design. Despite the apprehension about the consensus building 
 

As the design was finalized and the project transitioned in to the build phase, anticipation shifted 
from trepidation to a more positive form. Their excitement expressed not just a curiosity but also a real 
emotional investment in the design. But once the work started, the amount of it sometimes appeared 
overwhelming to the students. 

Despite all the challenging experiences of the construction days (the physical exhaustion, the 
work delays, and feelings of being overwhelmed), having fun arose as a common theme throughout the 

 they 
enjoyed working together. And, finally, as the pieces of the project came together, students expressed 
pride, a pride in creating something both tangible and attractive. 

The emotions expressed sometimes were surprisingly strong, which begs the question if this 
emotional investment influences the extent of the learning experiences, especially in the realm of personal 
growth. The students were more than engaged in the project, they were invested in its outcomes. The 
hands-on, holistic, real world, collaborative, and service qualities of design-build courses seem to 
contribute to the learning outcomes. But the fun of teamwork, pride of accomplishment, and joy of helping 
others seems to create an emotional investment that might be what makes design-build education so 
powerful. 

 
5  CONCLUSION 

Viewing design-build from perspective of students creates a compelling argument for how 
valuable and rewarding design-build education can be. Even a relatively simple project produced a broad 
range of learning outcomes and emotionally-invested students. Most of what has been written about 
design-
that students in design-build courses are: gaining construction knowledge, skills, and values; integrating 

and improving their transition from school to work. This framework of learning outcomes can be used to 
structure future research on design-build education. Future research could also test these propositions 
through more quantitative and measurable methods. Other research could compare how these learning 
outcomes compare with other courses in a design curriculum. 

Exploration of the design-build experience suggests that the hands-
collaborative qualities of design-build courses influence these learning outcomes. Since it is a preliminary 
hypothesis, further studies are needed to verify the connections between these qualities and learning 
outcomes. 

In this particular case, the emotional investment of the students also had a large influence on their 
experience. The experiences of anticipating, working together, having fun, and seeing tangible results 
appear to be significant to them. Future research could explore if these experiences are also important to 
students in other courses. If further corroborated, these hypotheses could form recommendations for the 
creation and execution of design-build courses. First, starting with a small project can be effective. Large 
scale design-build efforts can seem overwhelming for a beginner, but even small projects can produce a 
wide range of learning experiences. Second, getting students involved in the design decisions that have 
tangible outcomes can make them invested in the project. Both learning and a sense of pride comes from 
their seeing what they created come to life. And, finally, the fun that occurs in a design-build should be 
encouraged. The fun that arises from working together can make hard work and frustrations bearable and 
make learning powerful. 
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