
TECHNOLOGY EDUCATION 

Grades 9-12 

PROGRAM/COURSE Production Research and Development 

Draft for f::.eld test and orientation use during the 
1985-86 sch:>ol ye·ar. 

NOTE: Rep~i.:-:t for use during the 1986-·•·87 school year. 
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'ISTRUCTIONS 
I NOTES l 1 MODULE: Production Research and Development 


OVERVIEW OF THE MODULE
2 


Goal:3 


The student will be able to understand the significance and procedures of
4 

the research and development process when used in the production of material and OF 
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_ ____,:2~·=--u~t=ilize mathematical and scientific principles in the solving 2 
of-problems related to the research and development process. 

3. 	 manipulate laboratory tools, equipment, and materials in the 
development of laboratory activities related to research and 
development. 

4. 	 demonstrate the knowledge of how products, materials, processes, 
and information are conceived and improved to better the human 
condition. 

5. 	 demonstrate problem-solving and analytical thinking skills in 
solutions to simple engineering problems within the context of 
laboratory activities emulating the research and development 
process. 

CONTENT OUTLINE 

Production Research and Development 

1.0 	 Inputs (Resources) 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

History of Research and Development 
1.1.l Accidental/intuitive discovery 
1.1.2 Trial and error 
1.1. 3 Organized R&D programs 

Personnel 
1.2.1 Job classifications and opportunities 
1.2.2 career preparation 
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2.0 Processes (Systems of R&D) 
2.1 Research ("to find new knowledge") 

2.1.1 Identify problem 
2.1.2 Review information 
2.1.3 Plan for research 
2.1.4 Collect data 
2.1.5 Analyze data 
2.1.6 Develop conclusions and recommendations 

2 .2 Development ("putting knowledge to work solving problems") 
2.2.1 Designing 

2.2.1.1 Ideation/problem solving 
2.2.1.2 Sketches/drawings 
2.2.1.3 Financial feasibility 
2.2.1.4 Models/prototypes 
2.2.1.5 Re-design 

2.2.2 
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NSTRUCTIONS 
: I NOTES I ~_o_p~~E: Production Research and Development 

PER.FOR!11\NCE OBJECTIV!:S/SUPPORTING COMPETENCIES* 

1.1 	 The student will be able to analyze the differences amonq the research 
and development processes of accidential/intuitive discover·,, trial 
and error, and organized R&D programs, given examples o: ~~e processes 
as they occurred throughout history. To accomplish this rerfor~ance 
objective, the student will: 

1.1.1 	 compare accidential/intuitive discoveries to other processes of 
research and development. 

1.1.2 	 contrast trial and error to other processes of R&D. 

1.1.3 	 appraise organized R&D programs as compared to other processes 
of R&D. 

1.2 	 The student will be able to analyze the preparation and utilization of 
personnel as a resource for production research and development. To 
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1.4.1 	 identify the availability of materials and supplies. 

1.4.2 � demonstrate the relationships between material properties and 
suitable use. 

1.5 	 The student will be able to identify and perform applied procedures of 
research, development and manufacturing given a problem to solve ·,.rithin 
a laboratory setting, and identify the significance of technical ability 
and development activity, as an input to research given appropriate 
laboratory experiences and informative lessons. To accomplish this 
performance objective, the student will: 

1.5.1 	 define knowledge as a necessary ingredient to successful 
research and development. 

1.5.2 	 explain the role of appropriate experience to successful 
research and 'development. 

1.6 � The student will be able to analyze factors that influence the equipmen 
location, and size, for an efficient research and development facility, 
given informative lessons by the instructor•. To accomplish this 
performance objective, the student will: 

1.6.1 � demonstrate a knowledge of the specialized_equiprnent that might 
be found in a research and development facility. 

1.6.2 � examine factors that influence the location of a research and 
development facility. 

1.6.3 	 study size requirements for various research and development 
facilities. 

1.7 � The student will be able to demonstrate a knowledge of safety standards 
and show involvement with a safety program- The 
standards and the program are to be developed by the instructor on an 
individual basis, giving consideratlon to recognized federal, state 
and local standards. To accomplish this performance 

facility. 

a 
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SUGGESTED SPECIFIC INSTRUCTIONJ\L STRATEGIES 

The instructional strategies that follow are correlated with the 
content outline and the supporting competencies by the point-numeric coding 
system. Several strategies are offered for each supporting competency, and 
they are designated by the letters a,b,c, etc. The reader is encouraged to 
turn back to the Performance Objectives/Supporting Competencies beginning 
on page 4, and read the appropriate entry before reading the suggested 
instructional strategy. This will provide a more complete view of the nature 
and direction required by the instructor to complete the stated objectives. 

The intent of offering so many strategies is to allow the instructor a 
choice of methods to complete the objective. Certainly, not every strategy 
could be employed in any one offering of this module. 

1.1.1.a. � The students could identify one example of accidental/intuitive 
discovery as a homework assignment. The instructor could then list 
these on the board. 

b. 	 The instructor will provide examples of accidental or intuitive 
discoveries to the class followed by a discussion of how those 
specific discoveries have affected life today. 

c. � The students will view selected film from the "Connections" series 
(James Burke) that emulate processes that were discovered. 

d. � Recreate the accidental discovery of ·the vulcanization of ba62382 

http:utilizes.an
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b. 

c. 

d. 

1.6.3.a. 

b. 

c. 

d. 


e. 


1.7.1.a. 


b. 


c. 

d. 

e. 

1.7.2.a. 

b.

have a R&D facility close to the production process. Hav~ them 
identify instances where it not need be near the producti~n process] 
Identify any specific R&D facility and determine those reasons for 
its location by examining the available resources in t~e area. 1 
(transportation, information sources, raw materials, man~ower, etc. 
The students will brainstorm the various factors that i;-,fl1.1ence 
the location of a R&D facility, such as proximity to universities, 
markets, production processes, and others. 
A guest lecturer could explain what factors influenced ~is company 1 

to operate at its present location. 

Have the students identify the approximate size of a facility when 
given an example of a typical company. 
Distribute a sample statistics sheet to the students containing 
the work force number, equipment 
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1 	 2.L.5 c, IJsi ng flip charts students will list in priority order 
all the positive and negative data that has been colles~ea regard
ing each identified product. 

3 	 2.1.6.a. Have the students present their conclusions and recom.T.endations to 
the entire class. 

4 b. 	 In class each student team will draw conclusions about Have clasm wil.5 64�13.9979 0 0 10.8 Tj�.lass Have their 488�12.9321 0 39o �(clasm 67j�10.9586 0 44s )8 Tj�.lass b. (4 Have 
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prototypes that were developed they would like to see as a class 
project. The entire class would get involved in the e~gineering of 
the production line for this project. Have each student develop a 
flowchart of the production process. 

2.2.2.2.a.Assign one group of students to set up the equipment for the trial 
production run. 

2.2.2.3.a.Have another group of students design the necessary tooling for 
the trial production run. 

b.A 	tool and die maker could address the class to discuss the 
importance of proper tooling. Jigs and fixtures used in a nearby 
manufacturing facility could be examined by the class. 

2.2.2.4.a.Have one student in charge of personnel utilization and reassign
ment. 

b.Write up a detailed job description/operations card for each 
station/operation on personne160p3s 9.52 160p3s sta352.73
230T88.j
/Tstudent80.98 556129 Tm
(for319 21
230T88.j
/Ti253.33 47)
32 Tm
(stu  6738g230T88.j
/Twhi 144.52j
0.014 Tm
(the453 21
230T88.j
/Ta0 0 11 502.54 5Tj65m
(the )T.65t
5j230T88.j
/Tcri21c205.46 5702924 Tm
(on t8 098g218T6)Tj
/Treview5.46 5507742 Tm
(on t86.59g218T6)Tj
/Tis0 0 11 5078.j.05n Tm
(sta20 098g218T6)Tj
/Tmade0 0 11 502.54 54324 Tm
(of 234.59g218T6)Tj
/T1325.94 545 0696t3uresd)2i69g218T6)Tj
/T  380.98 539402 Tm
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/Tagain.29.99 006462 Tm
(on 18 077m199.6)Tj
/TStudents0 0 11 09884 Tm
(on t98022 199.6)Tj
/Twil05.46 570090696t3uresd28j84 199.6)Tj
/Tdev3lop44.52j
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INSTRUCTIONS 

CNOTES I 
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Guide to Instructional Strategies 
Offering Interdisciplinary Correlation 

Math and Science 

1.1.1.d 1.3.2.a � 2.2.1.3.a 
1.1.2.a 1.3.2.b 2.2.1.3.b �
1.1.2.b 1.3.2.c �
1.3.1.a 1.3.2.d �
1.3.1.b 1.4.2.d �

Technical Communications 1 

"')L-1 ~r, l/7
I\. 'V 

1.4.1.c 2.1.5.b 2.2.1.2.d 3.1.3.a 3.2.3.a 
1.4.1.d 2.1.6.a 3.1.1.a 3.1.3.c 
1.4.2.a 2.1.6.c 3.1.l.b 3.2.1.a 
1.5.1.d 2.2.1.2.a 3.1.2.c 3.2.2.b 

2.1.1.a 2.2.1.2.c 3.1.2.d 3.2.2.c 

Careers 

1.2.2.a 1.2. 3.b 2.2.1.s.a1.1.3.a 
2.2.2.3.a1.1. 3. b 1.2.2.b � 1.2.3.c 

1.5.1.a 2.2.2.4.a1.2.1.a � 1.2.2.c 
744ed 
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