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The present study aimed to design and apply the instructional model of
procedural knowledge based on two systemic and constructivist approaches to
compare the effectiveness of these approaches by evaluating the educational
activities of architectural freshman students and to identify the appropriate
approach to adopt an effective instructional model to improve design ability.
Architectural basic design (I) lesson was considered as a case study in this
research. Instructional design with a systemic approach was then carried out
using the teaching model of procedural knowledge of Moradi (2010) and then
with a constructivist approach using the model of Jonassen (1999). The method
of the present study was quasi-experimental with a pretest-posttest design with
a control group. The statistical population included first year undergraduate
students of architectural engineering in universities of Hamadan province.
Among them, 30 students of architectural basic design (I) lesson of Islamic Azad
University, Hamadan Branch were selected as a sample by available sampling
methods, but were assigned randomly. The data collection tool was a researcher-
made test to measure students’ performance, which was approved by experts.
Data analysis was performed using descriptive statistics (mean, variance,
standard deviation, etc.) and inferential tests (covariance and its assumptions)
with the help of SPSS software (2021) version 22. The results showed that the
instructional model of procedural knowledge based on a systemic approach can
be more effective in improving the design ability of architectural freshman
students who have little basic knowledge than the constructive model by
changing the cognitive structures.
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EXTENDED ABSTRACT

Introduction

In the literature of design research, the term design ability represents a set of skills that
enable designers to handle design activities. Design ability includes different dimensions of
knowing. These dimensions include declarative and procedural knowledge. Declarative
knowledge includes "knowing that", "knowing why", and "knowing when". Procedural
knowledge involves "knowing how" to perform skills. Design training can become a
successful and reliable tool to develop design ability. The conventional teaching of basic
design studio courses does not have the necessary efficiency and has weaknesses in various
dimensions. Therefore, itis necessary to prescribe a suitable instructional model to facilitate
the development of the design ability of architectural freshman students. In this research,
recognition of design skills based on types of procedural knowledge and the related design
of instructional model were considered. The question raised here is that the design of the
instructional model of procedural knowledge in order to improve the design ability of
architectural freshman students should be done according to which of the instructional
design approaches. The present study aimed to design and apply the instructional model of
procedural knowledge based on two systemic and constructivist approaches to compare
the effectiveness of these approaches by evaluating the educational activities of
architectural freshman students to identify the appropriate approach to adopt an effective
instructional model to improve design ability. Architectural basic design (I) lesson was
considered as a case study in this research. In this regard, Moradi's procedural knowledge
teaching model (2010) was chosen for instructional design with a systemic approach and
Jonassen's model (1999) for instructional design with a constructivist approach. According
to the the continuum of knowledge acquisition theory (Jonassen et al, 1993), initial
knowledge is better achieved through educational techniques based on systemic
instructional design models, and on the other hand, constructivist instructional models are
effective for the stage of acquiring advanced knowledge [Figure 1].
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Figure 1. The Continuum of Knowledge Acquisition Theory (Jonassen, McAleese, & Duffy, 1993).
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According to the mentioned theory and the characteristics of architectural freshman
students, who generally have no academic experience of the design process in secondary
schools and have very little previous knowledge of the subject of education, this research
investigated the following hypothesis:

—  The instructional model of procedural knowledge with a systemic approach is
more effective in improving the design ability of architectural freshman students
than the constructivist approach.

Methodology

The method of the present study was quasi-experimental with a pretest-posttest design
and a control group. The statistical population included first year undergraduate students
of architectural engineering studying at universities of Hamadan Province. 30 students of
architectural basic design (I) lesson of Islamic Azad University, Hamadan Branch were
selected as a sample by available sampling methods and were randomly divided into two
equal groups. Training for one group was carried out using the instructional model of
procedural knowledge based on the systemic approach and for the next group using the
instructional model of procedural knowledge based on the constructivist approach. The
data collection tool was a researcher-made test to measure students' performance, which
was approved by experts. Then, indicators were determined to measure students'
performance in recognizing principles and concepts, performing sequential functions and
solving problems by asking the opinions of experienced instructors. Data analysis was
performed using descriptive statistics (mean and variance) and inferential tests (covariance
and its assumptions) with the aid of SPSS software (2021).

Results and discussion

The main purpose of this research was to compare the effectiveness of the instructional
model of procedural knowledge based on a systemic and constructivist approach in
improving the design ability of architectural freshman students with the following
hypotheses:

— Sub-hypothesis (first): The instructional model of procedural knowledge of
pattern recognition with a systemic approach is more effective in the ability to
recognize principles and concepts than the constructivist approach.

The results of covariance analysis showed that there is a significant difference between
the average post-test scores of the two groups (F=13.42). The value (n = 0.332) indicates
that 33% of the increase in design ability was due to the effectiveness of the instructional
model of procedural knowledge of pattern recognition based on the systemic approach.

—  Sub-hypothesis (second): The instructional model of procedural knowledge of
action - sequence with a systemic approach is more effective in the ability to
perform sequential functions than the constructivist approach.

The results of the covariance analysis revealed that there is a significant difference
between the average post-test scores of the two groups (F=15.37). The value (n = 0.363)
indicates that 36% of the increase in design ability was due to the impact of the instructional
model of procedural knowledge of action - sequence based on the systemic approach.
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—  Sub-hypothesis (third): The instructional model of procedural knowledge of
heuristic procedures with a systemic approach is more effective in problem solving
ability than the constructivist approach.

The results of covariance analysis demonstrated that there is a significant difference
between the average post-test scores of the two groups (F=23.95). The value (n = 0.490)
indicates that 49% of the increase in design ability was due to the effect of the instructional
model of procedural knowledge of heuristic procedures based on the systemic approach.

Conclusion

The results showed that the instructional model of procedural knowledge based on the
systemic approach was more effective in improving the design ability of architectural
freshman students. It can be concluded that using the instructional model of procedural
knowledge based on the constructivist approach at the entrance of the students is similar
to throwing them into a deep and terrible reservoir of information which may not be
effective in all stages of learning. Therefore, in the early stages of education, when the
amount of learner's information is small, adopting an objectivist approach based on
cognitive learning theories can increase their design ability.
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