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Abstract. Design is a powerful weapon for companies, and it is important to
educate excellent designers for industry. The purpose of this study was to
explore instructional design and to develop an instructional model for
undergraduate industrial design core (studio) courses. The study was divided
into two phases. First, 18 instructors were interviewed to collect qualitative
data to formulate a framework of the instructional model. Then, a survey was
conducted with a questionnaire designed according the framework and
references to collect quantitative data to verify the model. The questionnaire
was sent to 245 industrial design instructors, and 105 were returned. Finally,
an instruction model for industrial design core course was formulated.
The information provided in this study can deepen the understanding of
instructional planning and provide a reference for teaching in design
education.
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1 Introduction

Design education has emphasized practice since the Bauhaus era, and studio pedagogy
is the primary teaching method, especially in the industrial design domain [1, 2];
however, there are still many unanswered questions regarding studio pedagogy [3].
The core course of industrial design education focuses on teaching students to integrate
the skills and knowledge learned from surrounding courses, training in design thinking,
analysis, synthesis abilities, and accumulating design experience.

The studio is the primary and most used pedagogy of the core course in industrial
design education. But how do the instructors plan, design, implement, and evaluate the
core courses to achieve their education aims? The purpose of this study is to explore
and formulate the instructional modes of undergraduate industrial design core course to
increase the understanding of the design education.
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2 Literature Review

2.1 Instructional Model

Instructional design is a system of procedures for developing education and training
programs in a consistent and reliable fashion [4]. The goal is to make learning more
efficient and effective and less difficult [5]. This new approach emphasizes thinking as
the aim of education, and the curriculum should focus on increasing the human process
of the acquisition of knowledge, skills, and attitudes. It also focuses on the contract
between learners and teachers, time instruction, subject matter, and learning environ-
ments [6]. Some scholars regard instruction design and design as the same. Both deal
with an ill-defined problem, so the process of the instruction design is similar to the
design process [7].

Several processes and models have been developed. The process of the instruction
design usually contains the phrases, “analyze”, “design”, “develop”, “implement”, and
“evaluate”, commonly called “ADDIE” [4]. Morrison et al. [5] propose a model in
which the functions should include instructional problems, resources, objectives,
strategies, delivery, learner characteristics, content sequencing, task analysis, and
evaluation instruments. The ADDIE process [4] and the functions of the instruction
design proposed by Morrison et al. [5] can be referenced for creating the instructional
model of industrial design core course.

2.2 Instruction of Undergraduate Industrial Design Studio

The aim of industrial design education is training students to be professional designers.
The curriculum of design education is consists of four categories: (1) fundamental
courses that develop the design formation; (2) technology-based courses that provide
the scientific formation of design; (3) artistic courses that strengthen the base of
design and expression; (4) design studio courses, which are a synthesis of the previous
three categories. Design studio courses constitute the most important part of design
education [8].

Many researchers discuss and explore studio teaching. For instance, Zehner,
Forsyth [9] propose guidelines for curriculum development and indicate the key
indicators of effective studio teaching. Attoe and Mugerauer [10] explore excellent
studio teaching in architecture. But how is studio instruction designed? It is worth
exploring formulated instructional models to increase understanding of the studio
teaching.

3 Method

A two-phase study was designed to explore the planning, implementation, and eval-
uation of the undergraduate industrial design core course. First, an interview was
conducted to collect the qualitative data. Eighteen industrial design instructors from
eight universities participated in the interviews. The main questions of the interview
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included how instructors plan, implement, and review their courses. Each interview
took about one hour; the content was transcript, then analyzed using the qualitative data
analysis and research software, ATLAS.ti A framework of the instructional model was
formulated according the data.

In the second phase, a questionnaire was design according the framework and
related references. The 245 questionnaires were sent to 24 universities, and 105 were
returned (a return rate of 42.86 %). The analysis used the SPSS statistical software
package. First, the descriptive statistics were computed, and the analysis of variance
were used to detect significant differences among variables. Finally, the instructional
model was verified and modified.

4 Results

The instructional model framework of industrial design core course was formulated
according the interview data. The general instruction design process includes 5 phases
as “analysis”, “design”, “develop”, “implement”, and “evaluate”. According the
interview data, we simplify the process into 3 phases as “plan”, “implement”, and
“evaluate”.

To verify the instructional model framework of undergraduate industrial design
core course, a survey was conducted to collect the quantitative data. The framework of
the instructional model was modified according the results of the survey. The model
was constructed by simplifying the instruction design process and the grade years. The
framework of the model presented as Fig. 1.

In the plan phase, there were six elements: objectives, factors that should be
considered, studio model, project attributes, project numbers, and project scale. The
teaching objectives were changed with years; the number and importance of objectives
were increased with grade. The first year course emphases the abilities of aesthetic and

Fig. 1. The framework of industrial design core course instructional model
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form, drawing and presentation, and design humanities. The second year focus is on
computer-aided design and engineering design. The third and fourth years ask the
students to practice the abilities that professional designer should be equipped with,
including product planning and development, marketing and business,
computer-aided design, aesthetic and form, engineering design, drawing and pre-
sentation, and design humanities. The factors that should be considered when
designing instruction include: the objectives of course and the department, the pro-
jects and assignments, the attributes of students and instructors, and project man-
agement. The pedagogy of the studio should be different each year. The workshop
pedagogy is most suitable for the first and second year courses. The third and forth
year courses focus on the cross-disciplinary pedagogy. The first and second year
projects focus on the arousal of imagination and creativity on a smaller scale. The
third and fourth year projects have a larger scale and focus on design practice, practice
and exploration of theories, and specific topics.

There are four elements in the implementation phase: the number of team members,
the number of students each instructor should teach, the grouping method, and the
problems instructors face. The ideal number of team members is two to three students
per team. The best ratio of student to instructor decreases each year, from 11–20 (first
year) to 1–10 (fourth year). The students should be grouped differently and change
instructors for each project in 1–3 year in order to experience different types of design
and teaching styles. But the instructor should be fixed in the fourth year course to
implement graduate design projects. The main problems in the implementation phase
were related to students and instructors. The problems of students include: students rely
too much on the Internet, they possess an insufficient ability to analyse, they experience
excessive external incentives, have bad learning attitudes, poor observation skills,
insufficient design experience, and poor basic design skills. The main problems of
instructors are the heavy loading of the administrative duties and teaching.

In the evaluation phase, the main approaches to evaluate the performance of the
course are the final presentation and exhibition in the end of the project or semester.
The judge of the first year was the course instructor, but scholars and experts from
outside the campus can be invited for the 2–4 year courses. The criteria of the first year
course focuses on creativity, innovation, form, and aesthetic. The second year
emphasizes personal ability and performance. The criteria for the 3–4 year are more
severe; the criteria includes integrity and design quality, form and aesthetic, creativity
and innovation, design process, and personal ability and performance.

5 Concluding Remarks

The purpose of this study was to develop an instructional model and explore the
instructional problems of core (studio) courses of undergraduate industrial design
programs. Finally, the instruction model for industrial design core course was pro-
posed. The information provided in this study can deepen the understanding of the
instructional planning and provide a reference for teaching in design education.
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