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Abstract 

We studied the outcomes of a program for teaching enlarged TRIZ which was run continuously in more 

than 40 years in Vietnam. The enlarged TRIZ was twofold: the training has TRIZ together with non-TRIZ 

topics, and the learners comprise of both technical and non-technical backgrounds. We analyzed final re-

ports of learners in order to answer major concerns in TRIZ pedagogy: What ways of enlarging TRIZ are 

useful? How effective is enlarged TRIZ for people of different backgrounds? Results showed that the en-

larged TRIZ courses were greatly useful for learners, TRIZ techniques made more impression than non-

TRIZ techniques, and the content was grasped equally well between technical and non-technical learners. 

Keywords: TRIZ in education, enlarged TRIZ, effectiveness of TRIZ learning, creativity techniques. 

1 Introduction 

When TRIZ started to gain popularity and convinced engineers in the former Soviet Union that 

there exists an invention algorithm, Genrikh Saulovich Altshuller continued to develop the in-

ventive thinking theory to benefit a broader audience, leading to the Theory of Creative Personali-

ty Development (TRTL) and the General Theory of Powerful Thinking (OTSM), more details 

could be found in the summary of Nikolai Khomenko [1]. In 1977, Phan Dung started to teach 

“enlarged TRIZ” based on classical TRIZ that he had learned directly from G. S. Altshuller. Later, 

Phan Dung founded the Center for Scientific and Technical Creativity (CSTC) as a unit of Ho Chi 

Minh City University of Natural Science, Vietnam, which focuses on teaching enlarged TRIZ and 

disseminating TRIZ to public audiences, under the name “Creativity and Innovation Methodolo-

gies” (CIM). 

Up to now the CSTC has taught more than 20,000 participants through more than 500 basic and 

intermediate CIM courses (60 instructional hours per course). The trainees include high school 

and university students, workers, engineers, teachers, scientists, managers, lawyers, physicians, 

pharmacists, artists, sport trainers and so forth from all economic and social sectors. Their ages 
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range from 15 to 72, with education levels from secondary school to Ph.D. The development of 

CSTC and its training programs was reported in several papers of Phan Dung, see [2], [3], [4]. 

The training of CSTC was unique, as it could maintain a relatively stable syllabus over 40 years. 

This long time span of CSTC helps our research to find reliable facts about the effectiveness  of 

this training program. We summarize hereby main blocks in the chronological order of the basic 

CIM course [6] that we will provide analysis in the next sections: 

1. Introduction of basic concepts, Creativity and Innovation Methodologies as a science (4 

hours) 

2. Natural method of problem solving and decision making (Trial and Error Method), and an 

urgent need for inventing creativity and innovation methodologies; introduction of main 

ideas, structure of TRIZ, as well as knowledge sources, creativity levels in the view of 

TRIZ (6 hours) 

3. Scientific and technological knowledge sources of TRIZ, with the topics:  information 

transforming model of thinking process of problem solving and decision making, dialec-

tics, logics, system and systems thinking, psychological inertia and system inertia, history 

of TRIZ and its relation to patent information in creating TRIZ (12 hours) 

4. Basic creativity principles of TRIZ, including: technical and physical contradictions, the 

program of logically reconstructing the thinking process for available solutions, 40 basic 

creativity principles, matrix of basic creativity principles for resolving technical contradic-

tions, system of transformers (separation principles) for resolving physical contradictions, 

and a reduced program of problem solving and decision making (18 hours) 

5. Overview of methods of activating creative thinking, including method of focal objects, 

morphological analysis method, check-listing method, brainstorming, synectics (method of 

using analogies) (8 hours) 

6. The laws of system evolution (10 hours) 

7. Review of the basic CIM course and preview of the intermediate CIM course (2 hours) 

Note that there were some minor changes in the course syllabus, as well as the enrichment of ex-

amples that instructors gathered over the years. One of such changes is about the introduction of 

ARIZ in the course: in the early courses CSTC also demonstrated how to use ARIZ, without dedi-

cated time for doing exercises due to the lack of time; later Phan Dung replaced it by a reduced 

ARIZ procedure, including some problems and exercises, hence the topic ARIZ was moved to 

another “advanced CIM” course which is meant for training the trainers of TRIZ. More details on 

updating CIM course content could be found in [3]. 

 

2 Data collection and analysis 

2.1 Course reflections by CIM participants  

After each CIM course at CSTC, every participant was asked to make a final report as a condition 

for obtaining course certificate, with a general guide asking why they decided to take the course, 

how useful is knowledge and skills they learned from the course, and their suggestions in improv-

ing the teaching of Creativity and Innovation Methodologies. Most of them wrote what they found 

useful, their experiences in self development in the light of systematic knowledge they have 

learned, their intentions to use such knowledge, etc. Many of them also expressed their positive 

emotions with what they have learned and discovered during the course. 

In the following, we quote a few typical reports, written in English or otherwise translated: 
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My present job doesn't sound to be one that has anything to do with science and technology. 

With the tools that I have learned, I have made various designs of new blouses, some of which I 

find really good. Though I have no plans to become a fashion-designer in the future, this ability to 

design new models of clothes can help me become an owner of a well-known dress-making shop. 

Also, thinking methodically will help me work more efficiently with a program carefully envis-

aged from A to Z, with no redundant operations that waste my time. If I had attended the CIM 

course right after I finished high school, my career prospects at that time must have been different. 

(N.T.M.D. - Dress-maker) 

To illustrate, below I will describe one of my successful efforts since I finished the CM 

course at the CSTC: 

Company Fujitsu sent over 210 Vietnamese to Japan for training. After they had been in Japan for 

a while, once a week the company arranged for some of them to talk with their families via televi-

sion bridge. Once there was a technical problem: the participants could only see one another's fac-

es without any sound. 

Our manager had decided to postpone the meeting. This meant that the families should return 

home and come back in a week. Among them there were many from very far provinces. Remem-

bering the point "Using the intrinsic resources inherent in the given system" (principle Self-

service) in the CM course, I came up with an idea: participants talk on the international telephone 

of Fujitsu's net while seeing one another on the television screen. All trainees and their families 

were happy. Because of this, I also felt happy. 

(T.T.T.C. - Employee, Company Fujitsu) 

A two-month course for introduction to a science was quite short. Nevertheless, the CIM 

course has equipped me with a new knowledge, a new view point for thinking about problems that 

was not unilateral as  before, in other words it trained me to get rid of “psychological inertia”. Alt-

hough I’m just a beginner in this field, I believe that initial knowledge acquired in the course will 

always be with me whenever I face a problem, so that to treat it with directed thinking. 

I have made first applications of this knowledge in my professional works. I have outlined “check-

list questions” for asking my customers and solving their problems in the legal process with basic 

creativity principles that I learned from the course… 

(N.D.T. - Lawyer) 

I am glad and very thankful for attending this extraordinary thinking course. After this 

course I now realize that contradictions could be united and should not be viewed separately. In-

stead of treating opposite elements as attacking each other, now with TRIZ both are combined to 

resolve problem in "win-win" situation. 

TRIZ methods encourage me to see things and analyze problems objectively. There is no trial and 

error which is considered wasting time giving limited output. Your methods are convenient to our 

daily life. 

(M.H.Z. - Educational administrator, Ministry of Education, Malaysia) 
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2.2 Phan Dung’s book about the meaning of teaching enlarged TRIZ  

In 2017, Dr. Phan Dung has published a book [7] that summarized the strategies and contributions 

of CSTC to teaching TRIZ-based creativity in Vietnam via such CIM courses. In the first part of 

this book, Phan Dung explained his reasoning in educating happy people by equipping them the 

capability to analyze the world systematically and tools to resolve their daily problems, his en-

counter with TRIZ through direct study with Genrikh Saulovich Altshuller in 1970s - 1980s and 

the progress of CSTC in building teaching materials and giving courses, most of which were orga-

nized as evening classes for 10 - 30 students with a low fee (in 2019, the fee is about 50 USD for a 

60-hour course, which is approximately 25% of monthly income for an average Vietnamese). In 

our opinion, the philosophy presented in this first part is worthy for educators, especially those 

who want to make clear the meaning of TRIZ methodologies to a normal person on their daily life. 

The second part of the book presented 337 reports of former students of CIM courses throughout 

its 40-year history, some of them attended the course as early as course #3, some took the latest 

course #481 in 2017. This is a valuable resource to evaluate the effects of teaching enlarged TRIZ 

to enlarged audiences, since there are very few centers in the world that has conducted teaching 

enlarged TRIZ for such a long time. Although there could have been more reports of former stu-

dents kept in CSTC’s archive, we acknowledge the great effort in digitalizing and publishing the 

reports in Phan Dung’s book, which already took more than 500 pages of the book. This resource 

provided us data for studying the responses of learners of CSTC’s courses, which makes the main 

content for this paper. 

From the unstructured records of students evaluations, we analyzed the texts to figure out each 

student’s impressions over knowledge transferred in the course. We assume that the keywords 

mentioned explicitly by a student in her/his evaluation were the concepts (or judgements) that im-

pressed her/him the most, and are major outcomes for her/his study. We wrote simple computer 

programs to do statistics of keywords, then those 337 reports were analyzed manually to confirm 

the meanings associated with important keywords. We provide the open data set at Github: 

https://github.com/rosetta-vn/triz.rosetta.vn/tree/master/research/. 

3 Findings 

The analysis of final reports of former CIM learners has shown interesting facts about how much 

knowledge students had learned from the course, whether there are differences between TRIZ and 

non-TRIZ contents, and whether there are differences on impacts to learners with and without 

technical backgrounds. The findings are drawn based on statistical figures, which are presented in 

the following sections. 

3.1 Major impressions about the courses 

We first analyzed the most mentioned concepts/judgements in learners’ reports, in order to draw a 

picture about the course from learners’ view. 

https://github.com/rosetta-vn/triz.rosetta.vn/tree/master/research/
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3.1.1 Most impressed concepts 

 

Fig. 1. Most impressed concepts of learners of CIM courses 

Most impressed concepts are depicted in Figure 1. Based on the popularity, we can categorize 

these concepts into three groups: 

 The most cited concepts, mentioned in more than 80% reports: “creativity”, “problem / is-

sue”, “to apply”, “to solve”. It is easy to understand almost all learners were concerned 

with creativity, as it is always a hot topic (for many, also a myth). Knowing that this course 

program is heavily based on TRIZ, it is understandable that learners associate creativity 

with solving problems. A surprising result is that most of the learners expressed that they 

will apply the new knowledge to their own work and daily life problems, some of them 

were even successful in applying TRIZ techniques to their problems during two months 

they attended the course. This shows the course has ignited motivation in learners and per-

suaded them about the practicality of creative thinking techniques. 

 From half to three fourths of learners have emphasized concepts: “method”, “thinking”, 

“basic creativity principles”, and “formulated problem”. This can be interpreted that a ma-

jority of learners focused on grabbing thinking methods to deal with problems, and the 

most remembered methods are from 40 basic creativity principles. We will further investi-

gate how successful of TRIZ methods are delivered to learners, and also zoom in the effec-

tiveness of individual creativity principles. 

 About ¼ to ½ of learners are impressed by the concepts: “inertia” (including psychological 

inertia and system inertia), “trial-and-error”, “oriented”, “laws of system evolution”, which 

are among the fundamental concepts of TRIZ. Similar amount of learners were aware of 

“psychological” aspects of creative thinking techniques, they expressed their evaluation of 

the course and creativity methodologies at large as “useful” and “necessary”, that helped 

them “to change” themselves, becoming more “self-confident”, and they would recom-
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mend other people to take this CIM course. Note that CSTC did not ask learners whether 

they would recommend this course, hence about 31% of learners voluntarily promised to 

introduce the course to other people should be considered a big success. 

3.1.2 TRIZ related concepts 

Next, we study how TRIZ related concepts were delivered. The result is presented in Figure 2. 

 

Fig. 2. Numbers and equivalent percentages of TRIZ concepts mentioned in learners reports 

Beside the popularity of basic creativity principles, the concept of “system” is also absorbed very 

well. The name “TRIZ” was not mentioned by in many reports, because the central topic “creativi-

ty” has occupied learners’ mind, even though TRIZ is appealing in the lectures. In contrast to 

“basic creativity principles” and “system”, the concepts of “separation principles” and “function” 

were rarely acknowledged by learners, partly because they were not emphasized in the lectures, 

especially separation principles were considered just as regrouping of basic creativity examples 

and students did not have much time to explore. 

3.2 Compare TRIZ and non-TRIZ methods 

We now come to comparison between TRIZ techniques and non-TRIZ creative techniques, which 

were grouped in this syllabus as “methods of activating creative thinking”. In the view point of 

Phan Dung which is reflected in CSTC’s CIM course content, TRIZ methodologies could cover a 

vast majority of creative thinking techniques. He has shown that several non-TRIZ creative tech-

niques are just the same as some creativity principles in the TRIZ language [5]. Hence, unlike in 

other places where the “methods of activating creative thinking” (such as the method of focal ob-

jects, morphological analysis method, check-listing method, brainstorming, and synectics) are 

often classified as non-TRIZ methods, CSTC’s trainers introduce these methods with links to 

TRIZ and list them as part of the “enlarged TRIZ body of knowledge”. 

Figure 3 shows that TRIZ techniques outperformed non-TRIZ techniques significantly, while the 

time spent for these two groups of techniques was approximately equal. We could explain that 

TRIZ techniques did a better job because they were taught in a TRIZ-based framework, with more 

linking and coherences among TRIZ concepts, while each of the non-TRIZ methods were treated 

independently. 
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From this figure, we also see that the learning of technical and non-technical learners are similar. 

We classified learners into the group with “technical backgrounds” if they have either natural sci-

ence or technical backgrounds, and the rest were grouped “non-technical backgrounds”. In 337 

reports that we have analyzed, there were 103 with technical backgrounds, and 234 in the other 

group. 

 

Fig. 3. Comparison of TRIZ and non-TRIZ techniques 

3.3 Compare the study of learners with and without technical backgrounds 

We now investigate how technical and non-technical learners absorbed the individual creativity 

techniques. The result is shown in Figure 4, for the better half of 40 basic creativity principles, in 

comparison to individual non-TRIZ techniques. Although 40 basic creativity principles were for-

mulated using the technical language, it is clear that some principles were popular in general con-

texts and learners could quickly use, e.g. merging, beforehand cushioning, segmentation, continui-

ty of useful actions. More surprisingly, there are several creativity principles that non-technical 

learners absorbed better than their technical fellows, such as: periodic action, turning harm into 

benefit, taking out, universality. This could be due to the flexible mindset of non-technical people, 

which allows them to make use of new concepts easier than technical people, also note that the 

teaching of many basic creativity techniques were supported by general, easy to understand exam-

ples. 

 

Fig. 4. Percentage of learners mentioned basic creativity principles (principles with less than 2% 

learners mentioned were omitted) 
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4 Conclusions 

This paper presents an analysis of teaching enlarged TRIZ, with data collected throughout 40 

years of teaching “enlarged TRIZ” in Vietnam. We have analyzed major accomplishment of this 

program in terms of most impressed concepts/judgements of its learners, there were clear evidenc-

es that TRIZ concepts are received better by learners, and both learners of technical backgrounds 

and of non-technical backgrounds could follow this program equivalently. These findings confirm 

that it is not a problem to teach TRIZ concepts to non-technical people, the inclusion of non-TRIZ 

techniques requires more effort to integrate them into a TRIZ-based training program, and basic 

creativity principles are the most straightforward techniques for beginners to learn and to apply in 

daily life. 

A number of learners have soon applied newly-learned techniques to their problems while they 

were attending the course. However until now, there is little data about how they used enlarged 

TRIZ knowledge after the course. We expect to perform extended research in collecting data from 

past learners of CSTC’s courses and analyzing the long-term results of the training. 
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