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Abstract: As time changes, design education is receiving more and more positive notice; this 

contributes greatly to the nurture of design practice. In the industrial design education, the main 

framework of teaching is the use of design studio as the contents of the core course, through 

one-on-one discussion between the teacher and student to enable the student to learn during the 

design process. It is often found in the process of one-on-one discussion that there is a gap of 

communicative cognition arising from the pattern of verbal conversation between the teacher and 

student. Such gap then affects the student's learning results and will affect his/her future 

performance in design. Communication between teachers and students is one of the many factors 

that affect the processes and results of learning. The objective of this study was to understand the 

gaps of communicative cognition and their influence on results of learning through protocol 

analysis of the instructor and the students in order to propose references for future teaching. With 

students of basic products design in Industrial Design Department at Chang Gung University as the 

main research subjects, this study observed the process of the course in a semester, and compared 

the communication between the instructor and the students. The findings were the level of 

communicative cognition match was related to the assessment of the results of the project design. 

Combining all experimental data, we generalized the relationship between communicative 

cognition and learning results and proposed suggestion in respect to the practice of teaching for 

future design education. 
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1. Introduction 
While technology keeps updating everyday, industrial design also receives more attention each day. How 

to increase added value to products by means of development in industrial design has been one of the primary 

concerns of both industries and the academy. Among the concerns, how to upgrade the qualification of the 

specialists in industrial design through education and training has always been an issue being enthusiastically 

inquired into. Since the establishment of Bauhaus in 1919, there have been many efforts given in design 

education development, where teaching orientation and focus have kept changing. However, the core of the 

education which is chiefly teaching of practice has remained unchanged. 

 

There is a cognitive gap in very common communication between people, which sometimes would affect 

their interaction simultaneously and result in unnecessary misunderstandings between people. Such a 

communication gap, if arising during teaching process, could affect the teaching process and results and thus the 

fostering of various abilities of students. 

 

Design is intrinsically learning with intense subjectivity, in most cases, characteristic of abstract 

descriptions. Design has the feature that understanding of the contents of communication is much more difficult 

than in other general disciplines. In this respect, this study attempted to inquire into the cognitive gap of 

communication during teaching and how it affects the teaching process in design studio in industrial design. 

 

In the following, we integrated the essential and current situation of design education with patterns and 

implementation of design studio and communication related theories. Finally, after explanation on experimental 

results, we discussed the quality of communication and results of learning. 

 

2. Literature Review 
In this section, we discussed the essence and present situation of design education, and then analyzed the 

implementation of the design studio as core curriculum of design education, and lastly, investigated into 

communication related theories.  

 

2.1 Teaching by design practice 
In the primitive stage, design was only passed on between masters and their apprentices; and it was not 

until the establishment of Bauhaus in 1919, that there was official educational institution to train design 

specialists. Until today, the framework for design education Bauhaus structured has been used as the major mode 

for design education both in this nation and all over the world.  

 

Design education, in essence, is to teach students how to design and guide them to develop their distinctive 

design pattern. When a student encounters a design problem, the extension of former designers’ experience is 

more important than rules of designs (Demirkan, 1998). Moreover, the ability to practice design cannot be 

assessed by the amount acquired knowledge, but should be assessed by understanding how to find knowledge, 

how to apply specific knowledge to a special situation, and how to use it when in need (Oxman, 2003). Design 

education is in essence different from other disciplines, and there should be distinctions with respect to course 
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content, curriculum arrangement and teaching methods. 

 

The conventional teaching method in design education resembles education of a craftsman. On the whole, 

while teaching methods are based on the performance of project design, the ability to practice designs is fostered 

by means of “learning by doing” – this is most often illustrated by the use of design studio. Design studios are 

not only place for learning, but also place for initiation for students in the realm of specialized design (Sachs, 

1999). From the viewpoint of learning, design studios are like the medium for design education (Oxman, 1999). 

They simulate the occurrence of real situation, and the environment is different from traditional classrooms 

(Damirbas, 2003). 

 

At present, design education is commonly planned to enable students to experience the design process by 

way of simulating the environment for practice in designing, where the teachers play the role of an auxiliary 

guider. He guides the students in their thinking through one-on-one discussions. Design studios are regarded as 

the logical link between design education and practice of design works, providing an environment in favor of 

free exchange of ideas by means of message transmission between the teachers and the students. Therefore, the 

design studio is a place for not only transferring knowledge in writing, but also interpersonal interaction between 

teachers and students (Damirbas, 2003). However, the teachers are usually specialized designers rather than 

specialized tutors and have never received any training in design teaching (Goldshcmidt, 2002). While in the 

teaching process of guidance and assistance on practice, the teaching mode relies totally on the individual talent, 

experience, as well as cognitive pattern of each of the teachers and students, and as a result, problems arise 

(Oxman, 2003). 

 

2.2 Instructional Communication 
Communication broadly means a specific type of interactive behavior, verbal or non-verbal, mainly the 

passing on and exchanging of knowledge, feeling and thought. There are different forms of communication and 

can be analyzed in mainly two aspects: cognition and behavior. In the aspect of cognition, if messages are shared, 

communication is effective; in the aspect of behavior, the communication would be completed effectively only 

when communication causes object of communication to respond by behavior.  

 

The first to define communication was Richard, I. A. He asserted that communication was the interaction 

by means of experiencing between two different consciousnesses; and that communication took place for an idea 

to affect another one and made the latter to experience the same way the former does (Deng, 2001). There were 

many researches discussing communication theories and framework, where linear communication model has 

been used most widely. As shown in figure 1, linear communication model has four main comprising elements: 

source, message, channel and receiver. 

 

Figure 1 Linear Communication Model. (Deng, 2001) 
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This communication mode has been used and modified by many scholars to depict the communication 

process. Another typical communication mode widely applied to normal communicative behavior later, has five 

basic elements including source and receiver, encoding and decoding, channel, feedback and message (Chen, 

2004). 

 

In the process of a general teaching, besides a small part of bilateral communication between teachers and 

students, a greater part is the one-way teaching by the teachers. As the process of teaching and learning is in 

essence an effective communication (Cooper, 1995), in most cases, it relies on the teacher's communication skills 

if an ideal teaching is to be achieved. Jen (1992) believes that teachers are more than the person with knowledge, 

they should be able to "communicate" the knowledge with students; for this reason, the ability to communicate is 

more important than the background of knowledge. 

 

Hansford (1988) defines "classroom communication" as the process of forming certain opinions in each 

other’s mind intentionally or unintentionally by the teachers or the students in verbal or non-verbal. The mode 

for classroom communication comprises of five stages, in sequential order: source, encoding, channeling, 

decoding and result, with teachers as the major source of message. The “instructional communication” means 

that the teachers use verbal or non-verbal communication skill, in their relations with the students of direct 

teaching or assisting teaching to gain or promote teaching results. 

 

In the curricular program of design practice, where the greater part of the course content is built on 

discussion and interaction between the teachers and the students, the communicative behavior accounts for the 

teaching process significantly. Should the teacher be unable to know the student's learning status at that time and 

to adjust his teaching as necessary, or the messages given out be unmistakably received by the students, the 

students then would possibly come up with different learning results. 

 

3. Methodology 
After the documentary sorting and analysis, this study developed a research method to observe and analyze 

the cognition of both the teachers and the students when communicating during the course of teaching. It 

included the attempt to solve the problems between the teachers and the students in communicating, and whether 

this gap affected the teaching process as well as the results. By searching for the answer to the questions, this 

study hoped to understand the role of communication in the design studios and the significance of the cognitive 

gap between communications to learning results. 

 

The approach of this study was primarily observation and protocol analysis. The experiment took place in 

Basic Product Design program in the Industrial Design Department at Chang Gung University. To eliminate the 

variables resulting from the teachers’ distinctive characteristics, this study designated among the three instructors 

the one who was in charge of the program and the course plans and integrated the overall design program. He 

was also very familiar with teaching as well as designing based on years of experience in the two practices. The 

program comprised mainly of two design projects. Before beginning of each project, there was a briefing of its 

content along with the discussion about relevant design theories; the remainder of the class went on by 
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one-on-one or grouped discussion between the instructor and students. This study observed group and 

one-on-one discussions by protocol analysis and comparison of the instructor and students with respect to their 

content of discussion. The main framework of research is shown in figure 2. 

 
Figure 2 The main framework of research. 

 

The observation at the teaching process highlighted the daily behavioral performance of students. The 

protocol analysis and comparison mainly inquired into the cognitive gap of communication between both parties. 

With the aid of the assessment of the students’ achievement in learning, we discussed about the influence of 

cognitive gap of communication on learning results. Because of the arrangement of teaching course and data 

acquisition, the subjects under the observation of this study were two groups supervised by the designated 

instructor. There were 11 and 12 students respectively, of whom 7 and 11 respectively provided the experimental 

protocol analysis and comparison. 

 

The protocol analysis and comparison made random sampling out of the one-on-one discussion process 

between the instructor and the students. The data recorded each of these processes into literal texts. They were 

sorted into the conversational contents of either teacher or student and arranged in time order. To ensure that both 

the teachers and students have fresh memories, checking of the key points were made without delay. The key 

points of conversation in each discussion were checked by both parties on the following day, and then 

paragraphed and compared by staff in this study. Its paragraphing was primarily according to the connotation of 

the conversation, as shown in figure 3. 

 

Figure 3 An example of paragraphing literal text. 
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The comparison process was based on the paragraphs; the numbers of key-point sentences checked by both 

parties were counted, and the matched with the unmatched to a ratio was compared. 

 

The results of the literal texts were mainly divided into two categories, one was the key point recognized 

by oneself, and the other was by the other party. These two categories overlaped each other in part, as shown in 

Figure 4. 

 
Figure 4 The checking result of the literal texts. 

 

The overlapped part was conjectured by this research to be the cognitive match; the higher proportion of 

this part accounts for, the better understanding of parties is. Such communication structure applied to the 

instructional communication can divide the comparison result into four categories, we encoded them in “T-S”, 

representing the key points recognized by the instructor but not by the student; “S-T”, representing key points 

recognized by the student but not by the instructor; “T+S”, representing key points recognized by both parties; 

and “Others” recognized by neither party. 

 

The focus of this study lies in the relevance between various ratios of comparison and the learning results 

of the students, hoping to generalize the influence of the cognitive gap of communication on the learning results. 

 

4. Results 
The results of comparison were presented in tables, where Table 1 and 2 are subjects of group A, with 

seven persons of the design project 1. Table 3 and Table 4 are for group B, with eleven persons of the design 

project 2. The two design projects had different themes; moreover, in the consideration of curriculum planning, 

project 2 was added by the making of image board, and then relatively more difficult. As the top three and the 

last three students cannot accurately represent in the consideration of the data rating, this research used the top 

1/3 and the last 1/3 data relative to all as sampling standard to arrange the data of each group in separate tables 

and the interpretation of the relative performance level in a group. The students under the observation in this 

research were coded by numbers with a prefix of each of their own group such as A01 and B02; the designated 

teacher was coded T-1. The results of project were assessed by all the three teachers and the average were used 

as final grade. 
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Table 1 The comparison and grades of group A. (The top 1/3 are marked) 

Project 1 A01 A08 A31 A34 A36 A38 A39 unit 

T+S 22.5  22.4  2.4  11.2 8.4  3.8  4.6  % 

Results of project 83.2 85.1 85.6 85.9 83 89.2 83.3 grade 

Graded by T-1 89 91.5 85 86 86 91.5 82.5 grade 

 

Table 2 The comparison and grades of group A. (The last 1/3 are marked) 

Project 1 A01 A08 A31 A34 A36 A38 A39 unit 

T+S 22.5  22.4  2.4  11.2 8.4  3.8  4.6  % 

Results of project 83.2 85.1 85.6 85.9 83 89.2 83.3 grade 

Graded by T-1 89 91.5 85 86 86 91.5 82.5 grade 

 

Looking at the experimental data of group A, we found that in terms of results of project, A01, A08 and 

A38 were the outstanding students in the group, and A01 and A08 were also with better rating (22.5% and 22.4%) 

in the group in terms of the level of communication match. On the other hand, the ones with inferior case 

performance, A31and A39, also had lower communication match levels in the group (2.4% and 4.6%). 

 

A38 was an unusual case. Its communication match level was quite low (3.8%), nonetheless, assessment of 

his design achievement was good. In this respect, this study found from the observation in the project design 

process, that her design concept had been determined in the very beginning, and all the subsequent discussion 

were about revisions in the very details, and the communication did not all affect the overall design achievement 

much.

Table 3 The comparison and grades of group B. (The top 1/3 are marked) 

Project 1 B02 B09 B11 B14 B16 B17 B19 B20 B23 B24 B28 unit 

T+S 1.5 11.5  6.8  4.6 2.0 14.0 9.2 12.1 11.2 3.8 15.0  % 

Results of project 66.2 84.2  76.7  83.6 83.5 76.6 81.9 88.2 84.7 80.6  85.0  grade 

Graded by T-1 75.0 84.0  77.5  85.0 84.0 80.0 82.5 87.5 84.0 85.0  90.0  grade 

 

Table 4 The comparison and grades of group B. (The last 1/3 are marked) 

Project 1 B02 B09 B11 B14 B16 B17 B19 B20 B23 B24 B28 unit 

T+S 1.5 11.5  6.8  4.6 2.0 14.0 9.2 12.1 11.2 3.8 15.0  % 

Results of project 66.2 84.2  76.7  83.6 83.5 76.6 81.9 88.2 84.7 80.6  85.0  grade 

Graded by T-1 75.0 84.0  77.5  85.0 84.0 80.0 82.5 87.5 84.0 85.0  90.0  grade 

 

With the experimental data of B group, this research found that in the results of project, B14, B20, B24and 

B28 were outstanding students in the group, and B20 and B28 were at the same time of higher communication 

match level within the group (12.1% and 15.0%). On the other hand, the ones with inferior project achievement 

were B02, B11and B17. Of whom, B02 was lower in communication match level (1.5%), and B11 though was 
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not low in the group in terms of communication match level. 

 

B14 and B24 were unusual cases. Their communication match levels were quite low (3.8%), however, 

assessment of their design achievement was good. In this respect, this research found from the observation 

during the project design process that though these two students had no remarkable communication with the 

teacher, they did improve, and their products were in pretty completeness as advised by the teacher, even willing 

to try other solutions on their own; hence the teacher gave them high appraisal. 

 

Moreover, in the case of B17, although the communication match was high, her final grade was low. From 

the observation, this study found that her work was more composed of life-mimicking lines which was difficult 

to render in the model.  

 

The distributions of the results in each group were shown in figure 5 and 6. It could be found that the 

performance in both groups was related to the abilities of the subjects themselves in each group and the attitudes 

within the groups. Group A’s subjects possessed the abilities of more of the same level, they also had an 

exploring tendency as well as an exquisite characteristic and in contrast, group B contained students with greatly 

various abilities, and acted passively to accept the teacher’s suggestion. 

 

Figure 5 The distributions of the results of group A. 

 

 

Figure 6 The distributions of the results of group B. 

 

5. Discussion and Conclusion 
Putting the above experiment results together, this research found that in general cases, the higher the 

communication match level is, the better the student’s performance is, and vice versa. However, in reality, many 

factors affect the teaching, for example, the student’s own abilities, and his/her designated theme for the design. 

These all would all affect the design. Moreover, the students’ learning results cannot be recognized merely by the 

assessment of project design; his/her growth and change during the learning process as well as the response 

pursuant to results assessment were also a part of the learning results. Subject to certain limitations in research, 

this research was able to integrate only the results of protocol comparison of the communication with the 

respective project design assessment results. Therefore, our research results can only be presented in the manner 

of projects, without a complete induction of their relevance. Although the protocol comparison results cannot 

infer the resulting performance fully, this research still can draw the conclusion that students with better 

performance usually do better in the cognitive match in communication. 
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In addition, it was also seen in the experiment data that regardless of the performance results, in the 

conversation of the communication, there were a large proportion of words and sentences which both the 

teacher and the students did not think affect the design process. Although these expressions did not directly 

affect the learning or design process, this research speculated that in the communication between people, apart 

from thought and ideas, the contents of verbal expression still included many parts regarding each other’s 

attitude/behavior, i.e. compliance, denial, gladness, or anger, and other emotional words, thus, these parts might 

not directly affect or contribute to teaching itself, but were indispensably important to maintain the on-going 

communication. 

 

Finally, this research proposed three discourses as follows: 

1. Generally, the communication match level is relevant to the learning results. When the match ratio is high, the 

learning results tend to be better; and vice versa. 

2. Besides communication, there are many factors affecting learning results. These include the aspects such as 

the attribute of projects, and student’s characteristics. If the learning attitudes and ability levels of the individual 

students are accurately understood, working under an appropriate theme, and given the appropriate guidance at 

the right moment, then the student will mostly come up with better learning results. 

3. With regard to the content of communication, in the whole communication content the portion of cognitive 

match by both the teacher and the students is limited. How to effectively increase the match level seems to be an 

important link in the teaching process. In this regard, this research proposed that to increase the cognitive match 

in communication, expressive or implicit methods can be used to point out the key points in the conversation, for 

example, the use of hand gestures or tones to emphasize part of the conversation content, or clear suggestions 

given for revising orientation. 

 

The above three conclusions were drawn based on this research by integrating the experimental results, in 

hope to suggest for the practice of design teaching, and serve as reference for teachers when teaching. The 

instructor can make the effect of learning better through improving the effect of conversation with students. 

However, in some countries one-on-one discussion was not used because of that one instructor discussed 

individually with all students in a large class is difficult and impossible. In that situation, the value of learning of 

the learner was coming from the interaction and collaboration that occurs between students. The suggestion of 

our study was only applied to the classes that instruction through one-on-one discussion between the instructor 

and students. Moreover, there were quite many other factors that influence teaching process, so this research 

would suggest that further research could consider each of the various aspects of learning process to further 

enhance the design learning results. 
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