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Teaching professionals often adopt a teaching philosophy to guide selection of teaching methods, 
textbooks, and even the design, delivery and evaluation of our course assignments. In the 
development a teaching portfolio, a typical requirement for teachers at all levels of education, the 
teaching philosophy is a standard, even primary, component. And what is a teaching philosophy 
except the expression of one’s beliefs concerning what is true about teaching? An understanding 
of learning theory should under gird an ascribed teaching philosophy. 
 
There are many schemes for explaining teaching/learning theories. Some are presented as 
contrasts, a few examples being constructivism vs. behaviorism, teacher-centered vs. student-
centered, and theoretical vs. experiential. In recent decades, cognitive psychologists have 
published studies of teaching methods with expected learning outcomes along with pros and cons 
consistent with each theory. An excellent source for more information on specific 
teaching/learning theories is an online database called Theory Into Practice or TIP (Kearsley).  
 
 
Concept Formation 
 
Cognitive Psychologist, Dr. Jerome Bruner is a proponent of the cognitive learning theory, 
concept formation, also called constructivism because of its focus on the mental processes that 
construct meaning (Forrester and Jantzie, p. 8). Early among Bruner’s publications on the subject 
is a book, The Process of Education. Three principles of concept formation are requirements to: 
 

• address students’ readiness to learn through sequencing 
• enable students to grasp the structure and relationships of ideas  
• encourage future transfer of information to a new context 

 
We can improve our students’ readiness to learn by identifying the common knowledge base of 
those in the class. It is sometimes as simple as assessing the foundational vocabulary or grasp of 
historical events students bring to an introductory course. In a studio setting, we may need to 
identify students’ understanding of materials and processes. Without this information, proper 
sequencing of new information is difficult, and some students are set up for failure. Departmental 
curricula are designed to curtail this problem, but they are not always fully realized. “The best way 
to create interest in a subject is to render it worth knowing…” (Bruner, p. 31) 
 
Enabling students to take hold of the structure or relationships of ideas is pivotal to the theory of 
concept formation, because organizing ideas in the memory is the key to making them useful. 
According to Bruner, we must not concentrate on the storage of ideas but on their retrieval from 
our memories. Imagine storing all the files in your computer on its desktop without the use of 
folders, with no technique for sorting them according to their relationships or shared meanings. 
Finding a desired file would be complicated. If we saw no relationships between all the concepts 
we learn, we would experience stimulus overloads everyday of our lives. Bruner says that 
retrievable ideas have been organized, categorized, and labeled by the learner. In design and 
problem-solving settings we want to be able to retrieve concepts from similar problems and 
solutions so that we can build on them, innovate, invent, address a new market niche, and so 



forth. In our mind’s database, we can categorize and label, in unique ways, as long as we 
observe relationships that support their compatible storage. There is a constructivist notion that a 
curriculum should be “spiral”, that is, concepts are reintroduced and built upon to give students 
ample exposure to them with logical forms “…challenging enough to tempt [them] to advance…” 
as they order concepts in their thinking. (Bruner, p. 52) 
 
Skill in transferring new information to a new context is a proficiency we prize in our graduates. 
Not only do they understand design and problem solving, they are able to apply their 
understanding in useful ways whether intuitively or systematically. In achieving this ability, the 
student has learned to organize specific past experiences in categories that are sufficiently 
generalized that they can be viewed as a principle ideas. Bruner describes facilitation of transfer:  
 

The teaching and learning of structure, rather than simply the mastery of facts and 
techniques, is at the center of the classic problem of transfer... If earlier learning is to render 
later learning easier, it must do so by providing a general picture in terms of which the 
relations between things encountered earlier and later are made as clear as possible. (p. 12) 

 
 
Application in the Curriculum 
 
Having embraced concept formation as a teaching philosophy, I have developed several 
techniques for incorporating its principles into course materials. Figure 1, “Systems Approach to 
Curriculum Development,” offers opportunities for sequencing and structuring each time selection 
and organization are required in the planning process. The ultimate goal in this system is 
successful transferability of learning to life. 

 



Figure 1: Systems Approach to Curriculum Development, p. 36, DC Edwards, 1987. 
 
The use of a three-part design brief is beneficial in helping students structure the underlying 
elements of a design project into a manageable package on which to base a solution. Its 
components are the problem statement, the challenge, and the constraints. These present a 
simple way to structure the relationships of tasks in the design process. Following are two 
examples. 
 
Brief 1: 

Problem Statement: Self-service beverage containers are often mishandled by customers 
making it impossible to insure sanitary conditions of cups and lids. 
 
Challenge: Design a dispenser for plastic lids that prevents customers from touching the 
lids they will not use. 
 
Constraint: Individual packaging of lids is not an option.  

 
Brief 2: 

Problem Statement: Homeowners and professional lawn-maintenance workers spend a 
lot of time removing grass clippings from paved surfaces or keeping clippings out of 
ornamental landscape features. 
 
Challenge: Design a self-propelled, walk-behind mower that will enable the user to direct 
clippings as desired. 
 
Constraints: Grass catchers are not acceptable. Safety cannot be sacrificed. Price must 
not exclude homeowners from product market. 

 
The development of the problem statement is often a stumbling block for students. They tend to 
make it prescriptive to the extent that they reveal their preconceived solution instead of stating 
what is needed. It is important to reduce it to a generalized, complete statement—one that could 
be understood by others not involved with the design team’s discussion of the problem. 
 
The challenge statement, a surprisingly useful teaching tool, is unique to this model. It will 
describe only one of the many ways to address the stated problem. In brief 2, other challenges 
could include: 
 
Design a product that is harmless to people that will quickly melt grass clippings on pavement. 
Design a portable “fence” that will prohibit grass clippings from entering “clean” areas while 
mowing. 
 
Design a blower attachment for riding mowers that can automatically blow clippings from “clean” 
areas while mowing. 
 
Like brainstorming, the development of the challenge statement is an opportunity to enjoy 
creativity. It also helps move students beyond their initial ideas about how the problem should be 
approached. Determining the challenge can be an intuitive process or one as systematic as a 
morphological matrix (of which Hubka, et al, have published superb examples). 
 
Assignments are used regularly to afford practice with course content, as well as perform 
assessment of readiness to learn. In the spiral curriculum writing skills are not left behind once 
university students have completed composition courses. The introductory design course is a 
good place to revisit writing standards required for success. Written assignments are time 
consuming for both student and teacher. A well-written assignment with accompanying 



expectations or evaluation criteria is a method for improved chances for student success. It can 
also expedite evaluation. Models for expressing evaluation criteria range from simple checklists to 
complex rubrics are available (For an outstanding resource on rubrics, see Woolvard). Creating 
an evaluation sheet ahead of time will save time, while still giving valuable feedback to students. 
Form 1 is an example of a useful evaluation sheet for a written assignment. Comments can be 
circled or referred to by number rather than writing them on the students’ papers. Form 2 is an 
example of an evaluation checksheet for a project with both written and oral components. 
Although the point systems on these forms is subjective and might seem rigid, they could be 
adjusted (or eliminated) as deemed suitable. When points are desirable, they can be used to 
express the relative value of each aspect of the assignment, and give the teacher a practical way 
to evaluate each assignment with fairness and consistency. 
 
Form 1: Written Assignment Evaluation Sheet 
 

Topic: Successful Invention (Reaction to Kurzweil Article) 
TEC 2011: Product Design / DC Edwards / sp05 

 
  Points Earned        Comments  
Neatness (15) ______ 
 
Assignment Requirements (25) ______ 
Title page with reference of at least one additional source 
Summary of reading assignment  
Cite a concurring or dissenting view from a second source  
Express your reaction to the readings 
Punctuality 
 
Grammar  (20) ______ 
 Complete sentences 
 Subject-verb agreement 
 Proper verb tenses 
 Correct spelling 
 Use of quotations/citations 
 Punctuation 
 Word usage 
 
Vocabulary  (20) ______ 
Avoid redundancies 
Appropriate for successful university student 
 
Style  (20) ______ 
Sentence Structure 
 Variety of simple, complex compound (for reading interest) 
 Appropriate for successful university student 
Paragraphs 
 Based on a topic sentence 
 Appropriate spacing/indentions 
 Presented in logical order for reading flow 
Standard English 
 Avoid “like speak,” reliance on colloquialisms 
  
Total ______  
………………………………………………………………………………………………………………  
 
Comments 
1. Seek assistance at the Writing Center. 
2. Refer to a thesaurus and dictionary to improve your vocabulary.  
3. Ask a friend to proofread your written assignments to help you spot obvious errors. 



4. Ask in class or sign up for office hours to ask for clarification of your assignments. 
5. Create an outline of your paper to help with paragraph style and order of presentation. 
6. Read your work aloud to help locate redundancies in word usages and sentence structure.  
 
Form 2: An Example of a Project Evaluation Checklist 
 
 
 

Project Evaluation Sheet 
Product Design I / TEC 2011 / DC Edwards / sp04 

 
 WRITTEN REPORT 

    Points Points Earned 
 

Punctuality  5 _____  
 
Product Planning  10 _____ 
Design Brief (problem, challenge, constraints) 
Market Description (Who will be the consumers?) 
Market Research (What did you find out about product feasibility, competition, scope of the 
need?) 
 
Specifications  (Must not be prescriptive) 10 _____ 
Performance  (What must it do?)   
Environment  (Where will it be used?)   
Aesthetics  (What makes it attractive?)   
Materials  (How must material perform?)   
Safety  _____ 
 
Concept Design  10 _____ 
Three Concepts  (sketches/drawings)     
Evaluation Criteria   
Evaluation Matrix   
Core Benefits Over Existing Products or Techniques  
 
Detail Design  10 _____ 
Detail Drawings (Include dimensions)   
Recommend & Justify Materials    
 
Manufacture  15 _____ 
Design for Manufacture (How did you meet goals of DFM?)   
Model/Prototype  (function, appearance, inspire confidence)       
   

 
 ORAL PRESENTATION  30 _____ 

Coverage and Organization    
Use of Visual Aids    
Delivery    
 

 PARTICIPATION  10 _____ 
Attended All Presentations   



Participation in Discussions   
 

Total 100 ______ 
   
Lastly, introductory courses that include factual information, e.g., vocabulary, people in design 
history, materials and their properties, problem solving models, etc. If testing is done to assess 
students’ grasp of such concepts, then they should be designed to demonstrate students’ ability 
to draw conclusions about relationships and applications of the concepts. It is more beneficial for 
students to understand and be able to talk about concepts than to simply list key words as 
answers. Scenarios requiring brief written responses are helpful. Here are some test items 
offered as pairs with converse utility. 
 
1A. Define anthropometric data. 
 
1B. Scenario: Microsoft Corporation has hired your industrial design firm to create the escalators 

for their new eastern US headquarters, which will be located in Philadelphia. How could 
anthropomorphic data be helpful? 

 
2A. List five examples of performance specifications for camp stoves. 
 
2B. Scenario: As an outdoor equipment designer for L.L. Bean, you've been challenged to 

design a new solar camp stove that would be suitable for backpacking expeditions. You and 
your team have generated three good concepts: a collapsible stove with reflective foil, a rack 
of metal rods with a concave mirror, and a low profile polished sheet metal box. Explain five 
criteria you could use in evaluating these concepts. 

  
3A. What are the two phases of visual perception described in Berlin’s research? 
 
3B. Scenario: Your computer hardware company wishes to move away from the traditional 

appearance of their monitors and keyboards. Explain one styling innovation that would 
address the scanning stage of visual perception and one that would address the focusing 
stage. 

 
4A. Generally speaking, which process yields stronger metal products: casting, machining, or 

forged? 
 
4B. Scenario: As owner of a furniture design company in Watauga County, you are faced with 

decisions concerning the suppliers of the mechanical braces needed in your futons. The 
braces are important components, since they must potentially withstand much weight when 
the futons are folded into their sofa position. 

 
You have the following choices: 

Forged steel braces from Hickory Springs in Conover, NC  
Cast aluminum braces from Lakeside Metals in Anderson, SC 
Machined steel braces from Marshall’s Steel Fabrication in Rocky Mount, NC 

 
All three companies can supply you with braces for smooth operation of your product. 
Without consideration for the company locations, which would you order? Why? 

 
 
Conclusion 
 
Examples offered here may seem rigid compared to more intuitive processes. But, since 



systematic processes for designing are appropriate in professional practice (Hubka, V., et al; and 
Herbst, W.), their use is fitting in education settings preparing students for the profession. 
Identifying a learning theory from which we can adopt a philosophy of teaching can guide us in 
curriculum decisions, course content organization, and evaluation methods. Our philosophical 
stance impacts our students’ educational experience.   
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