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The course plan will consist of four modulesp each having a 
multiple focus, 
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ELEMENTS OF AN ENVIRONMENT CONDUCIVE TO FOSTERING CREATIVITY 

The following recommendations identify some ways in which an �
educator can foster an atmosphere conducive to creativity and �
innovation. This list provides only some of the conditions �
necessary for creativity: �

1. � Provide freedom to try new ways of performing tasks; allow 
and encourage individuals to achieve success in an area 



0 • 

12. � Criticism is killing ..• use it carefully and in small doses; 
use encouragement and reduce concern over failures. 

13. � Adapt to individual interests and ideas whenever possible. 

14. � Allow time for individuals to think about and develop their 
creative ideas; not all creativity and innovation occurs 
immediately and spontaneously. 

15. � Create a climate of mutual respect and acceptance among
individuals so that they will share, develop and learn 
cooperatively, encourage a feeling of interpersonal trust. 

16. � Be iHrJ<§lre th&t creativity is a multifaceted phienomenon =- it 
exists in a variety of contexts ... not just ~rts and crafts. 

17. � Encourage divergent activities by providing resources and 
room rather than controlling every element of the tasks to be 
accomplished. 

18. � Listen to and laugh with individuals; a warm supportive 
atmosphere provides freedom and security in exploratory and 
d~v~lopmental thinking. 

19. � Encourage and use provocative questions; move away from the 
sole use of cpnvergento one.answer questions. 

20. � Encourage a high quality of interpersonal relationships and 
be awa~e of factors like a spir:t o: cooperation, open 
confrontation of conflicts, and the encouragement of the 
expression of ideas. 

The above is taken from a presentation made by Dro Scott Isaksen: 
"Conceptions of Creativity. 00 The list is a synthe~lis of the work 
done by Torrance (1962)0 Torrance and Myers (1970)0 MacKinnon �
(19.78)u Amabile (198'3) and VainGundy (1984). JReprinted with �
permission. 

vii 
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MODULE l: �SENSING PROBLEMS AND CHALLENGES 
INNOVATORS/INVENTIONS . 
INTRODUCTION TO APPLIED VISUAL ~ECHNIQUES 

DESCRIPTION OF MODULE: 

In this module, students will explore introductory problem 
solving skills and develop a sensitivity for conditions in need 
of change. 

In our life experiences, most of what we acknowledge as �
truth depends on our perception of our awareness of the moment. �
In the words of Frederick·-Lan~bridge: "Two men look out the same �
bars, one sees mud and one sees stars." �

To begin to develop sensitivity for those things that might
be improved or changed, we must wake the sleeping, shake up our 
thinking, heighten our conflict awareness and make new 
connections in our mind's eye. Opportunities abound for those who 
can perceive them. How can it be, for instance, that so many of 
our so-called "convenience" foods-are so inconvenient to open and 
use, and their byproducts so inconvenient or difficult to 
discard? 

To. strengthen our awareness of the details of our 
environment, we must first heighten our perception of it. Since 
much of what we sense is processed visually, drawing is one of 
the key factors in heightening our perception of detail. The 
purpose of drawing in "Creativity and Innovation" is not for· 
art's sake, but to record, communicate and formulate ideas and 
images. Drawing is a fundamental skill for the solution of 
technical problems. for 







MODULE lu FOCUS 1: SENSING PROBLEMS AND CHALLENGES 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

P.O. l =- Given instruction to enhance awareness of situations 
and conditions in need of improvement, the student will identify, 
by sketching and 

aeed 

bf 

skoluions.sTe 

s
q

u
a

l
i

t
y

s n d  



4. �Using examples from strategies 1, 2 and 3, list, through 
sketching and describing, problems that might be seen through 
a combination of examples from each list: for example, pet 
peeves of a blind adult; transportation for a doctor. 

Note: See Appendix C for additional Instructional Strategies 

MODULE 1, FOCUS 2: INNOVATORS/INVENTIONS 

·· PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

P.O. 1 -- Given access to the necessary data bases, the student 
will research and develop a report on an inventor and/or 
invention. The report will include both verbal and visual support 
materials. Activities will be completed to the satisfaction of 
the instructor. 

In �order to do this the student must be able to: 

1~ � Utilize library research skills. 

2. �Research and analyze data collected. 

3. �Write a paper using documentation, note taking and 
writ~ng skills. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

GENERALIZATION: Encourage students to choose innovators and 
inventions unique and unfamiliar to them. The goal for the 
students is to expand their knowledge, rather than feed back that 
which they already know. 

MODULE 1, FOCUS 3: INTRODUCTION TO APPLIED VISUAL TECHNIQUES 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 
" 

P.O. 1 -- Given instruction and access to the necessary tools and 
materials, the student will describe objects and record problems 
through the use of graphic imagery. Students will produce 
realistic freehand sketches in pictorial drawing (isometric, 
oblique, and/or perspective) within pre-established criteria. 

In �order to do this the student must be able to: 

1. �Sketch the four basic shapes of cylinder, cube, cone 
and sphere. 

2. �Apply the five basic elements of shape in sketching 
contours: dot, circle, straight line, curve and angle 
family (Monart). 
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3. �Apply the principles of pictorial drawing (isometric, 
oblique and/or perspective) in sketching. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

l. � Participate in pictorial drawing exercises with-a suitable 
level of developmental progr~ssion. 

2. � Maintain a .DAILY LOG of ·realistic sketching. Some examples 
of drawing ideas include cylinder forms such ~spots, cans, 
glasses; _jugs, pill bottleso stacks of coins; cube forms 
such as boxes, sugar cubes 0 books, buildings, tableso 
chairs, toasters; ·cone forms such as ice cream coneso tents, 
funnels, pointed objects such as wood screws, nails; 
~ph@rica.l forms such as appl~s, oranges, balls. 

3. � Maintain a design log of ideas generated in Sensing Problems 
and Challenges fModule l, ·Focus t, P.O. 1). 

4. � Conduct drawing activities from Drawing on the Right Side of 
the Brain, by Betty Edwards. 

5. � Conduct drawing activities from Drawing With Children, by 
Mona Brooks. 

Noteg .See App~ndix C for additional Instructional Strategies. 

MODULE l, FOCUS 3 0 Cont'd. 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

P.O. 2 -~ Given instruttion and access to the necessary tools and 
materials, the student will develop solutions to two-dimensional 
geometric design problems. Students will produce accurate two
dimensional geometric models within pre-establish®d criteria. 

In �order to do this the student must be able tog 

l. � Apply principles of geometric construction using a 
compass for dissecting a line, arc and angle, and 
constructing a triangle, square, pentagon, hexagon and 
octagon. 

2. � ~pply the use of a protractor as in (1) above. 

3. � Use modeling materials such as tagboard, construction 
papero foamcore and corrugated cardboard. 

4. � Use modeling tools and materials accurately and in a 
safe and proper manner. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

l. �Comple~e m~asured paste-up of problem l in Appendix C. 
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2. � Make a 2-1/2 inch cube out of construction paper. Any tabs 
are to be within the cube. No loose edgesu pencil marks, or 
adhesive may show on the finished project. All dimensions 
must be accurate within l/16th of an inch. Adhesive is the 
only fastener allowed. 

3. � Fabricate from foamcore a bottomless four-sided pyramid 
having an overall height of six inches ~nd an exterior base 
measurement of six inches. The inside must be hollow with no 
internal supports or braces. The project will be judged by 

-the �tightness of the jointso both inside and outo the 
absence of excess glueo and the flatness of the bottom edges 
when resting against a- flat plane. All dimensions must be 
accurate within l/16th of an inch. Adhesive is the only 
fastener allowed. · 

4. � Using corrugated ch.77 05 Tc 15.822r.822r.822r.822r Tf
15.79er · 





This Module has a multiple focus: 

FOCUS 1: DATA FINDING 

Data Finding is a divergent-convergent process for gathering 
as much information as possible in preparation for defining 
the problem to be solved. Facts contribute to an 
understanding of what is going on and why. Therefore, having 
a broad database makes it increasingly possible to know why 
things are the way they are. The key words -- who, what, 
when, where, which, how, why and what if -- are used as 
fact-spurring devices. In data finding the objective is to 
list all information, both subjective and objective,
including emotions, opinions and impressions. Important data 
is analyzed in the convergent stage. Data bases, such as 
libraries and other types of research resources, should be 
used. 

Student Actions 

- Apply data search 



minimum of three models are required.. one model must be a 
combination of each aspect of technology and each model 
area. �Supportive research is required for a presentation. 

Student Actions 

Analyze and apply data from research. 
- Sketch or draw to formulate, communicateu modify or 

transfer model designs.· 
= Use modeling toolsu equipment, material$ ~nd systems for 

the production of models. 
= Model elements from Biologically Related Technology, 

Physical Technology, Communication/Information Technology. 
= Develop verbal presentation for each model. 

SKILLSu KNOWLEDGE AND BEHAVIORS TO BE DEVELOPEDg 

1. � Define and apply divergent and convergent thinking skills. 

2. � Utilize data search skills. 

3. � Select and analyze data. 

4i. � l?artieipate in role playing 00points of vi@w. 00 

5. � Participate in activities that require def~rred and �
affirmative judgment. �

6. � Participate in group activities. 

7. � Restate problem defining statements. 

8. � Produce sketches for communication and formulation of ideas. 

9. � Use tools, equipment and materials for modeling safely and 
accurately. 

10. � Model elements of technology in Biologically Related 
Technology, Physical 





door �knob, a drop of water, a ray of the suno 

Note: See Appendix C for additional Instructional Strategies. 

MODULE 2, FOCUS 2: PROBLEM DEFINING 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

,oOo l == Given instruction to enhance awareness of problem �
~inding techniques, the student will apply the techniques. The �
s~udent will develop problem statements for st~ted topics or �
i,.ieas. Activities will be completed to the satiSlfaction of the �
instructor. �

Ir. order to do this the student must be able to~ 

1. � Participate in activities that require deferred and 
affirmativ 



MODULE 2, FOCUS 3: MODELING: STRUCTURE-MOVEMENT-CONTROL 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

P.O. 1 -- Given instruction and access to the Given t h e  



Though model design sketches may fit into more than one theme 
category, the designs should reflect the major thrust of the 
theme; For example, the following depicts biologically related 
model design sketches of blood in each categoryg 

1. Structure- physical make-up, chemicals0 H20 

2 0 Movement== circulation, capillary action 

white blood cells for infection0 red blood 
cells for oxygen, clotting factors 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

P.O. 2 == Given instruction and access to the ~ecessary tools, 
equipment and materialso the student will produce three models 
from model designs found in Module 2, Focus 3, P.O. 1. One model 
must result from a combination of each aspect of technology and 
each model area. A verbal presentation will be to a level of 
completeness satisfactory to the instructor. 

In order to do this the student must be abl~ tog 

1. � Analy~e and apply data from research. 

~. � Sketch o~ draw to formulate, communicate, modify or 
transfer model designs. 

J. � Use modeling tools, equipment and materials accurately 
and in a safe and proper manner. 

4. � Use modeling systems (e.g., Lego Technic, Fischer 
Technik, Meccanou Erector, Computer Model) 

SUGGESTED INSTRUCTIONAL STRATEGIES 

GENERALIZATION~ The result of Module 2, Focus 3u P.O. 2 will be 
three model designs produced and submitted by the students for the 
instructor0 s consideration. In addition, a verbal report will be 
presented which may be prerecorded or contain prerecorded
elements. 

LIST �OF POSSIBLE MODEL IDEASg 

Biologically Related! Technology == Leaf struct1:u:ieu skin0 finger
prints (enlarged)u hair follicle, bones, jointsu teeth, muscle, 
organsu scalesu rootsu 



Physical Technology -- Transportation system elements: roads, 
land, aerospace, water vehicles. Subsystem components: 
mechanisms, energy systems or subsystem. Materials: plastics, 
bridges, composites, shelter. 

Communication/Information Technology -- Graphic communication 
systems and subsystems, photography, fiberoptics, braille, 
audio/visual system and subsystem, historic communication system. 

I

• 
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MODULE 3: IDEA FINDING 
SOLUTION FINDING 
CREATIVE ACTIVITY BRIEFS (CABS) 

DESCRIPTION OF MODULE: 
!· 

In this module, the student develops solutions to loosely 
defined problems called Creative Activity Briefs. Problem solving 
skills in relation to Idea Finding and Solution Finding will be 
developed. Assumed in this module is the reapplication of Sensing
Problems and Challengeso Data Finding, and Problem Defining from 
previous modules. This module addresses skillso knowledge,
behaviors and techniques found helpful in the production of 
uniqueu novel and useful ideas. Ideas are then evaluated by 
criteria generated and selected for application. 

Seldom in high school does the opportunity exist to 
experience activities related to current and emerging technology. 
Creative Activity Briefs (CABS) focus on elements of technology 
within the three aspects of technology: Biologically Related, 
Physical 0 and Communications/Information Technology. Students 
experience activities related to each aspect of technology, and 
further enhance their ability to form relationships between these 
aspects. This creative, cross-discipline approach promotes
generalizationo integration and application of skills learned in 
content-specific disciplines. In additionu these activities do 

t

h

e

 

following: 

l. �Enhance data search skills (e.9. 0 library, computer,
interview). 

2. �Provide experiences with the higher-level thinking 
skills $UCh as application, analysis, synthesis and 
evaluation. · 

3. �(cross-discipliS114.3562 0 0m1m
(· )Tj
T1_2 1 Tf17 361.2 T2adem6.2592 0 0 12.9 265.78 432196 Tm_2 1 Tf17 15.4103 0 0 4.9 358.17 454008 T1_2 1 Tf17 361.2 zatd3.7829 00 157.9 358.17 4m
(i6T1_2 1 Tf17 ces )Tj
14.C 
/Lbl <</MCID 12 >>BDC 614.3562 0 0062.9 401.38 337.91Tm
25 1 Tf17 4j
EMC 
/LBody <</MCID 15 >>BDC 714.3562 0 0 12.9 181.79 442.92.9
25 1 Tf17 Stres.7522 0 0512.9 244.17 360948 Tm25 1 Tf17 visua.136 0 0 212.9 251.79 396.08 Tm25 1 Tf17  )Tj
17.C 
/Lbl <</MCID 12 >>BDC 814.3562 0 0412.9 95.59 4237.92.9314· 

i Tm
6.364· 6.4hin2900897 



Student Actions 

- Distinguish the difference between *personal value 
judgment and **evaluative judgment. 

- Apply brainstorming techniques and guidelines. 
- Apply evaluative judgment. 
- Project or role play points of view to develop insight for 

the 



4. �Produce sketches 
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FOCUS 2: COMPLEX/UNCLARIFIED PROBLEMS �

Complex/Unclarified Problems meet all'of the following 
criteria: (1) the problem has a degree of technical complexity,
(2) the given problem statement must be analyzed, synthesized, 
redefined and developed before problem solving can begin, (3) the 
problem is generated from a source such as peI"Sonal, school, 
community or society related ·concerns. A clear relationship must 
be shown between the problem and the real problems in the world. 

Student Actions 

Utilize the techniques of Sensing Problems and �
Challenges, Data Finding, Problem Finding, Idea �
Finding, Solution Finding and Acceptance Finding. �
Sketch or draw to record, formulate, communicate, �
evaluate 6r elaborate upon ideas. �
Use tools, equipment, materials and processes �
accurately and in a safe and proper manner. �
Design, model or prototype solutions to �
complex/unclarified problems. �

FOCUS 3: PROBLEM SOLVING SYSTEMS 

An introduction to a variety of problem solving systems is 
provided as a stimulus to extend the student's perception of 
problem solving approaches and methods. 
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MODULE 4, FOCUS 2: COMPLEX/UNCLARIFIED PROBLEMS 

PERFORMANCE OBJECTIVE/SUPPORTING COMPETENCIES 

P.O. l -- Given necessary instruction, and access to the 
necessary tools, equipment, materials and processes, the students 
will produce solutions to complex/unclarified problems. The 
problems will be selected through mutual consultation between the 
instructor and the students. The students will participate 
individually or in learning teams. Solutions will be at a level 
of completeness satisfactory to the instructor. (See Appendix E.) 

In �order to do this the student must be able to: 

1. �Utilize the techniques of Sensing Problems and 
Challenges, Data Finding, Problem Finding, Idea 
Finding, Solution Finding and Acceptance Finding. 

2. �Sketch or draw to record, formulate, communicate, 
modify, evaluate or elaborate upon ideas. 

3. �Use tools, equipment, materials and processes 
accurately and in a safe and proper manner. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

GENERALIZATION: Complex/Unclarified problems must meet the 
following criteria: 

(l) �The problem has3 Tm
(pro7uh89t9919c2.8 231.82 aRALIZATION: )Tj
03s, 
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In �order to do this the student must be able to: 

1. �Record and categorize information. 

2. �Define terms related to specific problem solving 
systems. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

GENERALIZATION~ This performance objective 
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APPENDIX A 

Terminology 

29 �
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TERMINOLOGY �

AFFIRMATIVE JUDGMENT -- Constructive consideration and analysis 
of ideas with a somewhat positive emphasis. 

CONVERGENT ~EINEXNG -- Critical consideration of the 
possibilities including choosing from many alternatives, reaching 
conclusions, synthesizing. 

CREATIVE PROBLEM SOLVXBG 
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APPENDIX B �

PROBLEM SOLVING TECHNIQUES �
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TlB!INKING 

Welcomes problematic situations 

Looks for alternate solutions 

Reflective and deliberate 

Revises goals when necessary 

Open to multiple possibilities 

Considers and seeks 
alternatives 

Utilizes evidence that 
c·h a 1 1 



-�
TBE PROCESS 

CREATIVE PROBLEM SOLVING TECHNICAL PROBLEM SOLVING 

Sensing Problems and Challenges � Applied 
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The combin~tion of Creative Problem Solving and Technical Problem 
Solving for the purpose of the development of skills, knowledge, 
behavior and concepts that lead to creative problem solving 
behavior in technology is called EnvisioneeringTM. 

. 
• 

. 
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APPENDIX C �

AIDS FOR-MODULES 1 AND 2 �

35 �
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AIDS roR MODULES 1 AND 2 I 
Module l, Focus l, P.O. 1 

References: 

Creative Problem Solving: The Basic Course, by Scott Isaksen 
and Donald J. Treffinger

The Universal Traveler, by Don Koberg and Jim Bagnell 

Module 1, Focus 2, P.O. 1 

References: 

The Art of Successful Inventing, Inventions, Inventors and 
You, by Edward Shlesinger, Jr. 

Module 1 0 Focus 3, P.O. 1 

References: 

Draw!, by Kurt Hanks and Larry Belliston 
Desian Yourself, by Kurt Hanks, Larry Belliston, Dave Edwards 
Rapi viz, by Kurt Hanks and Larry Belliston 
Drawing on the Right Side of the Brain, by Betty Edwards 
Drawing with Children, by Mona Brooks 

Module 1, Focus 3, P.O. 2 

References: 

Drafting with Graphics, by J.W. Giacha7 0 n2.9 3.1317:6 188. 354 Tm
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MEASURED PASTE-UP �
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APPENDIX D 

CREATIVE ACTIVITY BRIEFS 
(CABS) 

41 �



CREATIVE ACTIVITY BRIEFS �

Creative Activity Briefs (CABS) are loosely defined problems that 
have no one complete, preconceived answer. They are not 
completely open due to artificial limits set on the resources. 
The term "resources00 is meant to include timeu information, 
materials, tools/machines u capital, energy and people. The 
artificial limitations on resources limit the scope and techrtical 
difficulty of the problem. 

To create CABS, the following statement must be completed 
from the source from which the challenge is derived: 

1. General statement of the challenge, activity or problem 

2. Resource limitations 

3. Rules and regulations 

In addition, the level of technical difficulty should ~ot be 
unreasonably high. The actual solution could be a subproblem to a 
larger, mo.re complex problem that may be found in Module 4. 

--------------------~-----------------------------------------The following is an example of a 



r, • 

The �following is an example of a Physical Technology CAB: 

CHALLENGE: Design and build a four-wheel vehicle. 

RESOURCE LIMITATIONS: Only the following materials may be 
used in the construction of the vehicle: 

paper wood lubricant tin/aluminum cans 
string coat hangers tape thread spools 
staples paper clips wire aluminum foil 
pencils glue pins computer cards 

ball point pens 
four wheels and axles (commercially bought) 
rubber band (not as an additional power source) 

Only the following materials may be used as power sources: 

One 1/4 x 12 inch rubber band (available at hobby shops)
One wood and spring type mouse trap
One small, round balloon 

RULES AND REG_ULATIONS: The maximum dimensions of the vehicle 
will be 60 cm high x 30 cm wide x 60 cm long and must contain 
a holder for 100 pennies. The payload should be removable for 
verification by the judges after testing. The vehicle must 100 
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CREATIVE ACTIVITY BRIEFS GUIDEBOOK �

TEAM NAME � INSTRUCTOR 

DATE STARTED _________TEAM MEMBER'S NAME 

DATE COMPLETED 

1. � INTRODUCTION -- CONGRATULATIONS! You are about to choose an 
activity that you want to work on. It is impossible to find 
one source that will give you all the material you need for 
one particular subject area. You You subjec964material8al376Tj
15.4247 1
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5. DATA 
WHAT 

FINDING 
IF? 

WHO, WHAT, WHEN, WHERE, 

(Get the facts!) 

WHICH, WHY, BOW and 

Use this space for drawings 

(If �needed use another page) 

6. � DATA SOURCES -- CHECK LIST 

encyclopedia 
dictionaries 
textbooks 
biographies 

_ � magazines 
almanac 
library card catalog 
index of free materials 
library 
historical societies 
business places
exploring in nature 
resource people
teachers 
factories 
musicians/artists 
computer search 

Others: 

pictures
charts 
graphs 
instructional films 
television 
newspapers 
maps
bibliographies 
museums 
antique shops
research laboratories 

--maps



FINDING 
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9. � SOLUTION FINDING -- Develop criteria to evaluate ideas and 
resolve the problem. 

use �this space for drawings 

(If �needed use another page) 

10. �ACCEPTANCE FINDING -- Plan of ~ction -- Who, What, When, 
Where, Which, Why, How, What If, as they apply to assistance 
in, or resistance to, the implementation of the idea. 
Implementation -- Design, Model, Prototype, Test, Evaluate, 
Elaborate. 

Use �this space for drawings 

(If �needed use another page) 

Ideas for sharing your project: 

posters murals graphs 
video tape dioramas displays 
oral or written reports charts slides 
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