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Abstract

This paper addresses the results of the first stage of a study that explores different factors
impacting students’ perception in a construction program that presents content through an
innovative curricular model—studio-based learning. While there are disciplines outside of those
that traditionally embrace studio-based learning such as architecture, art, and design, the
application of this method to construction is limited. The similarity of learning objectives such as
critical thinking, problem-solving, and collaboration across disciplines to produce buildings
provide a strong foundation for applying studio-based learning to construction. While many
aspects of architecture studios can be translated and implemented into the construction
curriculum, neglecting inherent features of construction education endangers the potential to
maximize the potential of this innovative curricular model to achieve effective construction
learning. These features include physical, structural, and cognitive aspects of construction
curricula necessitated by studio-based learning. In this environment, student perception and
feedback can be utilized as a valuable input to regulate the learning system and increase its
effectiveness. This paper summarizes quantitative research that was conducted in fall 2017 to
investigate how different aspects of studio impact students’ perception. This paper explores how
students perceive the time structure and layout of the studio space. The results indicate that
students perceive various aspects of studio positively, however, their perceptions toward some
factors may vary by academic class level. These results are significant because they indicate that
students perceive different layouts of studio differently. Modifying the planning and organization
of studios ensure that the learning methods and environment support the objectives of the

program.



Introduction

Student perception is a major factor that influences the success and outcomes of educational
experiences. The ability of faculty to anticipate student perception, appreciate them, proactively
manage them in a positive and effective way, and modify the education program accordingly can
be a major determinant of student success. This paper addresses ways in which student
perception of project-based learning—a unique pedagogical approach to construction
education—can be a critical factor that contributes to their success. This paper also outlines ways
in which faculty can exploit and plan the educational structure, materials, and methods of studios
to manage project-based learning accordingly. Studios are the core components of programs on
the design-side of building professions; architecture, interior design, and landscape design
programs are historically based on the studio model of education. However, studio-based
curricula are an anomaly in construction education; there are only two construction programs in
the U.S. with a studio- or project-based curriculum. Despite this, construction management
programs present an ideal environment in which to apply the studio pedagogical model. The
complexity of the construction industry and its processes and the fact that project-based learning
IS appropriate to a process that requires multiple players to collaborate to design, create, produce,
and provide physical buildings underscores the appropriateness of this educational model.
Studios are based on several key unique characteristics of their relative professions. These
features range from professional socialization to critical thinking. They require that students
engage in in-depth analysis of problems and apply creativity, critical thinking, problem-solving,
collaborative interaction, negotiation, and teamwork to achieve satisfactory outcomes. Studio-
and project-based learning provides a way to increase the relevance of course content by
requiring that students not only synthesize information but apply it to actual projects. It also
requires that they engage in an iterative process that necessitates reflection as well defense.
Finally, in many cases, the studio replicates the collaborative environment in which students will

enter as professionals.

The Building Construction Science program at Mississippi State University is a comprehensive
studio-based curriculum at all four years. Through a sequence of eight studios, students are
introduced to a variety of subjects such as materials and methods, estimating, scheduling, safety,

building codes, contract negotiation, and construction law. Project management serves as the



core concept of the curriculum and unifies these subjects throughout the program. Although each
studio focuses on a limited scope of construction education, the intertwined nature of projects
addressed in each studio allows these and other various subjects to be integrated and reiterated
through different formats. Constant interaction between students and faculty is a key element of
their success. This interactive is supported by studio enrollment that is capped at 20 students per
faculty member; average studio enrollment is 15 students per faculty member, it is also
supported by the studio duration. Each studio is six semester credit hours and meets for a total of
12 hours each week. These curricular factors ensure that effective mutual communication
supports achievement of learning objectives. In order to have a better understanding of
construction students’ perceptions toward the studio-based method, a quantitative research study
was designed and performed in the Fall Semester 2017. Ninety percent of second, third, and
fourth-year students, all with prior studio experience in the program, participated in the survey to
provide their perception. Students in the first year of the program who had no prior student
experience also responded to a separate survey that designed to solicit their response. The results
of the study indicate ways in which students perceive different aspects of studios and which
factors are most important to them in their educational experience. Their responses provide
important feedback on ways in which the studio curriculum can be further modified to ensure its
effectiveness and appropriateness to the discipline of construction management. Students’
perceptions and observations about the studio-curriculum and the benefit to their educational
experience provides valuable important information for faculty to consider as they further
develop programs to expand the relevance of pedagogy by incorporating project-based learning
at any scale. It also provides direction on ways in which faculty and programs can better
understand and respond to the gaps between students’ perception of education programs and
objectives—critical factors in dynamic educational environments of today’s institutes of higher

education.

Literature Review

Studios are the core component of architecture programs. The history of studio-based learning in
American architecture education extends back to the beginning of the twentieth century when
architecture programs were modeled after the famous Ecole des Beaux Arts in Paris, which was

served as their benchmark in architectural training (Lackney, 1999). The features and



characteristics of the studios in the Ecole des Beaux Arts and today’s studios include the same
key components: a design project, which is the main educational element; a standard number of
students (about 20); furniture and furnishings such as tables, papers, books, and models; and a
space which accommodates students for majority of their time (Schon, 1983). Studio-based
learning has become the backbone of architecture education as well as related disciplines such as
art and interior design; rarely do these disciplines deviate from this format. In recent years,
studio-based learning has been adopted by other disciplines outside or architecture, art, and
design. There are instances that various programs such as computer science and information
technology have incorporated studio-based learning in their curricula (Carbone, Lynch, Arnott,
& Jamieson, 2000; Jabi, Hall, Passerini, Borcea, & Jones, 2008; Mathews, 2010). Although
construction is allied with architecture due to its focus on the process of building, studio-based
learning has not been implemented in construction education. Despite this, the nature of
construction industry, delivery methods, collaborative and interdisciplinary subjects, and similar
educational objectives make it an ideal environment in which to apply studio-based learning.
Similarities between architecture and construction provide opportunities to translate studio-based
learning method from architecture to construction as long as the inherent features and identify of
construction programs is considered and carefully addressed to ensure the effectiveness of

studio-based learning in a new discipline.

One distinct feature of studio is the meeting time. Along with a relatively high number of credit
hours in each studio, meeting time to credit hour ratio, and time required outside the class for
projects, studios require a large portion of student time. Many studies have shown that
attendance of students is positively correlated with the performance and final grades
(Lukkarinena, Koivukangasa, & Seppald, 2016). In a study exploring the causal impact of
instruction time on student test scores, Cattaneo, Oggenfuss, and Wolter (2016) reported that
students differed substantially in the time needed to learn and the effectiveness of instructional
time between different schools is considerably different. Ewer, Greer, Bridges, and Lewis (2002)
compared two traditional courses with shortened versions of those at Southwest Missouri State
University and concluded that students in these two different settings had similar performances.
In a similar study, Gamboa (2013) analyzed student performance over five years to explore the

impact of course length on course success. Analysis showed that students in condensed courses



were more likely to be successful than students in traditional length courses. This finding was
consistent with what Sheldon and Durdella (2010) stated as students were more successful in
compressed-format courses than those enrolled regular-length courses. Austin and Gustafson
(2006) used a database of over 45,000 observations and reported that intensive courses result in
higher grades than traditional courses. Carrington (2010) examined four different schedules and
stated that while there is no difference between the performance of students in compressed or
intensive (one-day per week) schedules and a two-day per week schedule, the success of students
was significantly lower in the three-day per week schedule than other schedules. In addition,
some researchers have shown how a particular time of day can impact student performance. For
example, Goldstein et al. (2007) and Shapiro and Williams (2015) reported that test scores are

significantly lower during the early morning hours for adolescents.

Methodology

The main objective of this study was to understand the perception of students toward the
cognitive and physical environment in studios. Based on the nature and comprehensive scope of
the subject, a quantitative research methodology was used. To obtain feedback and input from
students, a survey was designed and administrated in Fall Semester 2017 for the first phase of
this study. Questions in the survey were designed to obtain responses about the spatial and
temporal aspects of studios:
e How do different physical features of studio impact students’ perceptions?
e How do students perceive their current time layout and how is it compared with other
alternatives?
e [s there any relationship between the students’ time layout preferences and their current
status?
Because the focus of the survey was the student’s perception of the studio experience, other
aspects of the program were not included in the survey. The survey was distributed by paper to
allow students to increase interaction with the researcher and to remove possible ambiguities
while answering the questions. A sample of 74 undergraduate construction students, including 19
senior, 25 junior, and 30 sophomore students, participated in the study. This ensured that every

respondent had the experience of at least three semester-long studios. Data was then gathered,



compiled, coded, and analyzed using statistical software. The results, which provided new

unforeseen insights into the studio curriculum, are described in the next section.

Results

From the sample size of 74 students, 93% reported as male respondents. The average work
experience of the sample was reported 21 months which can be divided into 10, 15, and 27
months of experience for sophomore, junior, and senior students, respectively. Students were
also asked to report their overall GPA and the average of their studio grades. On average, the
overall GPA reported was 3.06; the studio average GPA was 3.46. It should be noted that, based
on the department regulation, each studio includes a prerequisite that the students’ institutional
GPA must be at least 2.00. Students with an institutional GPA less than 2.0 are not allowed to
take a studio until they have raised their institutional GPA. Figure 1 shows the percentage of

each letter grade for overall and studio GPA.
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Figure 1: Overall GPA and Studios GPA of Students

The current curriculum of Building Construction Science program at Mississippi State
University includes eight studios, each semester-long studio is six credit hours or 12 hours of
studio meeting time each week. Through a Likert Scale question, students were asked to what
extent they think studio meeting time (12 hours/week) is appropriate. Five levels of answers
were “Absolutely inappropriate,” “Inappropriate,” “Neutral,” “Appropriate,” and “Absolutely
appropriate.” The majority of students did not think the current 12 hours of studio meeting time
is appropriate (Absolutely inappropriate: 27%, and Inappropriate: 39%) and only 16% of



respondents

appropriate:

believed the current meeting time is favorable (Appropriate: 12% and Absolutely

4%), and 18% of all were neutral. Figure 2 shows the percentage of each level

among three groups of sophomore, junior, and senior students.
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Figure 2: Percentage of levels of appropriateness for each class group

Students were asked to report their level of engagement, Not engaged: 3%, Slightly engaged:

20%, Moderately engaged: 36%, Engaged: 32%, and Very engaged: 9%. No significant

correlation was found between the level of engagement and current studio meeting time. In the

next section,

students were asked how many hours on average they spend on their studios outside

the meeting time. Figure 2 shows the percentage of each category for the number of hours

reported by students. On average, students reported spending 12 hours outside of meeting time

on their studio projects.
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In the next section, students were asked to specify how they would like to see their time being
divided into subjects and activities. Three possible situations were provided. These situations and

related percentages are provided in Table 1.

Table 1: Percentage of each possible situation in studio

Studio Activities Percentage
Working on one large project throughout the semester 28%
Working on a few shorter projects and examples that are related to each other 57%
Working on a few unrelated shorter projects 15%
Total 100%

Students were also asked to divide the studio time into three possible instructor-student
interactions including “One-on-one discussions with students,” “Discussions and interactions
with each group/team,” and “Class presentations/General discussions.” The average percentages
for these groups were 28, 39, and 33, respectively. In the next step, respondents were compared
based on their class level. The percentage of each possible situation in studio (described in Table
1) for each class level and studio GPA level is shown in Figure 4 and Figure 5.
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mWorking on a few unrelated shorter projects

Figure 4: Percentage of preferred activities in studio by each class level
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Figure 5: Percentage of preferred activities in studio by each studio GPA level

The percentage of each of three possible instructor-student interactions at each class level in
Table 2.

Table 2: Percentage of preferred instructor-student interaction by each class level

Instructor-student interaction Sophomore Junior Senior
One on one discussions with students 32% 21% 30%
Discussions and interactions with each group/team 36% 44% 34%
Class presentations/General discussions 30% 35% 36%
Total 100% 100% 100%

Currently, all studios in the Building Construction Science program are offered on Monday,
Wednesday, and Friday from 1:00 to 5:00 pm. To understand how this schedule is perceived,
students were asked to rate the desirability of four possible option including the current one.
Those four options were as follows:

- Option A: Current structure

- Option B: Monday, Wednesday, Friday- 8:00 am — 12:00 pm

- Option C: Monday & Wednesday 12:00 pm — 6:00 pm

- Option D: Monday & Wednesday 7:00 am — 1:00 pm



Each of five levels of desirability from “very undesirable” to “very desirable” was quantified to
1-5, respectively. The average score of options A-D was 2.64, 2.62, 3.23, and 2.30, respectively
which indicates a similar medium desirability between Option A and Option B. In addition,
Option C was reported as the favorite option while Option D was rated as the least favorite

option. Figure 6 shows the percentage of each option at each desirability level.
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Figure 6: Percentage of each level of desirability for possible timing options

In the next section, a few more options were provided to students and they were asked to rate to
what extent these new options are desirable. In this stage, the variable was assumed to be the
number of credit hours for the studio. As mentioned before, each studio is six credit hours. By
changing the number of credit hours to five, it would be possible to offer two additional
conventional courses (either in the area of engineering or architecture) during the four years of
the program and maintain the current 124 semester credit hours. These options are as follows:

- Option I: Studios Each 6 credit hours (current structure)

- Option II: Studios Each 5 credit hours M-W Morning + 2 Engineering courses

- Option 11 Studios Each 5 credit hours MW Afternoon + 2 Engineering courses

- Option IV: Studios Each 5 credit hours MW Morning + 2 Architecture courses

- Option V: Studios Each 5 credit hours MW Afternoon + 2 Architecture courses



Likewise, each level of desirability from “very undesirable” to “very desirable” was quantified to
numbers 1-5, respectively. The average score of each option and the percentage of each level is
shown in Table 3.

Table 3: Percentage of each level of desirability for each option

Option | Option I Option 111 Option IV Option V
Very undesirable (%) 4 15 12 31 24
Undesirable (%) 11 26 18 19 22
Neutral (%) 47 32 34 19 32
Desirable (%) 26 19 24 27 19
Very desirable (%) 12 8 12 4 3
Total (%) 100 100 100 100 100
Average (out of 5) 3.31 2.80 3.07 2.54 2.54

Finally, students were asked what the optimum number of hours per week for studio meeting
time is. The overall average of all students was 8.38 hours. Similarly, the average of proposed

number for sophomore, junior, and senior students was 8.34, 8.00, and 8.94, respectively.

Discussion

Although the studio-based curriculum is not a new learning method in higher education, a
limited number of programs outside of design professions that have traditionally employed
studio-based methods have embraced this model. Architecture and similar art-based programs
typically use studios as the core components of their curricula; it would difficult to imagine an
architecture program without studio learning. Due to the predominance of this model and the
relative lack of deviation from it among architecture, art, and design disciplines, incorporation of
studio learning in other disciplines has relied on this long-standing precedent with little
deviation.

While there are many similarities between architecture and construction programs, substantial
distinctions among these two should not be overlooked. If these differences and distinctions are
not properly addressed, there is a risk of missing inherent features and characteristics of

construction education. While there are insufficient examples of best practices in construction



education to serve as a benchmark for conventional construction programs, the perceptions of
construction students who have experienced any type of studio can be considered as a valuable
input. However, the paucity of information is not the only reason to use students’ perceptions. It
has been shown that students’ perceptions in educational setting directly impact their
performance (Russell Calk, 2006; Ferreira & Santoso, 2008; Ma, Chen, & Ampountolas, 2016).
This study strives to explore different factors impact students’ perceptions. These factors can be
categorized into physical and non-physical factors. Many research studies have shown how
different factors affect students’ perceptions (Hill & Epps, 2010; Yildirima, Capanoglub, &
Cagataya, 2011; Asiyai, 2014; Wayne, Fortner, Kitzes, Timm, & Kalishman, 2013; Samdal,
Wold, & Bronis, 2010; Joanna, 2009). Among the factors affecting students’ perceptions, those
which focus on the time structure and layout of studio are discussed in this paper. While the ratio
of studio meeting time per credit hour is uniformly applied by the university and it is quite
consistent among all higher education institutes, students perceived the current meeting time as
not appropriate. Two third of students rated the current 12 hours of studio meeting time as either
absolutely inappropriate or inappropriate. In contrary, only one-sixth of students rated current
structure as absolutely appropriate or appropriate. This should further discussed if the
architecture-based credit hour to studio meeting time model ratio of 1 to 2 is still an effective
ratio for construction studios. Also, it should be noted that the percentage of “Absolutely
inappropriate” level for sophomore students who are typically more involved in hands-on
experiences is considerably lower than that of junior or senior students who are not generally
involved in physical activities and instead focus on managerial subjects of construction contents.
Moreover, students reported that they spend 12 hours, on average, for their studio-related
activities outside the meeting time. While there are different options concerning activities that
students can perform in their studio, the majority of students preferred to be involved in a few
related projects throughout the semester. This is unlike architecture program in which there is
typically one major project each semester defined for students. However, this pattern in
construction students varies from lower levels to upper levels as students in upper levels are
more willing to perform a few shorter projects. In addition, the preference of one-to-one
discussions will be lower in upper levels while studio presentations and discussions will be more
favorable. Another noticeable issue with the results is the studio meeting days. Based on the

results, two general points can be inferred. Students preferred the two-day schedule over the



three-day one. Early morning classes are not as favorable as afternoon ones. In addition, six
credit hours for each studio is perceived as a reasonable number of credit hours. However, if
there is need to reduce the total number of current studio credit hours and add two courses

construction students were receptive to adding an engineering course than an architecture course.

Conclusion

This paper addressed the results of the first stage of a research project that aims to investigate
studio-based curriculum in construction programs and the way students perceive the new
educational model. Among the factors impacting students’ perceptions, those that are related to
time structure and layout of studios in construction program are discussed in this paper. Overall,
as shown in Figure 1, the higher GPA of students in studios compared with overall GPA
indicates students’ enthusiasm for their studio-based curriculum which is consistent with their
reported level of engagement. While students on average did not show their consent regarding
the current 12 hours of meeting time for their studios, no significant correlation was found
between the level of engagement and current studio meeting time. Thus, a different studio
meeting time structure or better use of time in studio can be assumed without any engagement
concern. The total of 24 hours of inside and outside studio work for a six-credit hour course
indicates an ample amount of time that students typically spend. This is consistent with an
optimistic number of hours recommended to students in lecture-based courses.

One issue that construction educators and administrators encounter in studio-based models is
planning for a relatively high number of studio meeting times and days. For example, dividing
12 hours of studio meeting time into three days per week prohibits using the other two remaining
days for a similar studio meeting schedule. However, providing required studio time into two
days increases the flexibility of educators to have studios meet either Monday and Wednesday or
Tuesday and Thursday, which is more favorable to students as well. While this paper reported
the perceptions of the majority of students in a studio-based construction program, generalization
of outcomes is not warranted and would necessitate further investigation. More qualitative and
quantitative studies with larger samples are required. Incorporating the insight of industry and
construction faculty community toward the studio-based model will enhance the results of this

study and the application of its findings.
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