






'. j COURSE: CONSTRUCTION SYSTEMS �

Construction Systems is organized around the universal systems model with inputs, 
resources, processes, outputs, and control as major categories. These five categories have 
then been specifically tailored to construction ·concepts and correlate very closely to the 
universal systems model. 

USE IN SEQUENCE: Systems course 

This course is one of the New York State approved Systems courses in Technology 
Education. It is one of five courses designed to give students a firm but broad exploration 
of the technical world in which they live. Students completing a sequence in Technology 
Education must have successfully completed any one of these five Systems courses. 

This course may also be taken by any student as an elective. If the instructor uses this 
syllabus as a guide for instruction, students may be granted Regents credit for the 
experience. 

Several courses within Technology Education offerings can be offered on a 1/2-unit or 1
unit basis. Course work earning 1/2-unit must comprise a minimum of 54 hours of 

\ instruction and course work earning 1-unit must comprise a minimum of 108 hours of 
) instructional time. 

Students with Disabilities 

The Board of Regents, through the part 100 Regulations of the Commissioner, the 
Action Plan, and The Compact for Learning, has made a strong commitment to integrating 
the education of students with disabilities into the total school program. According to 
Section 100.2(s) of the Regulations of the Commissioner of Education, "Each student with 
a handicapping condition as such term is defined in Section 200.l(ii) of this Chapter, shall 
have access to the full range of programs and services set forth in this Part to the extent 
that such programs and services are appropriate to such student's special educational 
needs." Districts must have policies and procedures in place to make sure that students 
with disabilities have equal opportunities to access diploma credits, courses, and 
requirements . 
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COURSE: CONSTRUCTION SYSTEMS 

Infusing Awareness of Persons with Disabilities Through Curriculum 

In keeping with the concept of integration, the following subgoal of the Action plan 
was established. 

In all subject areas, revisions in the syllabi will include materials and activities related 
to generic subgoals such as problem solving, reasoning skills, speaking, capacity to search 
for information, the use of libraries and increasing student awareness of and information 
about the disabled. 

The purpose of this subgoal is to ensure that appropriate activities and materials are 
available to increase student awareness of disabilities. 

This curriculum, by design, includes information, activities, and materials regarding 
persons with disabilities. Teachers are encouraged to include other examples as may be 
appropriate to their classroom or the situation at hand. 
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CONTENT OUTLINE 

I. System Command Input 
A. 
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E. Capital 
1. Sources 
2. Disbursement 

F. Energy 
1. Types 
2. Applications 

G. Time 
1. Quantity 
2. Management 

III. Processes 
A. Foundation Systems 

1. Materials 
2. Types 

B. Superstructures 
1. Materials 
2. Types 

C. Enclosure Systems 
1. Materials 
2. Flooring, walls, ceiling, roofing 
3. Insulating 

D. Utility Systems 
1. Types 
2. Materials 

IV. � Outputs 
A Completed Project 

1. Site completion 
2. Maintenance 

B. Impacts 
1. Environmental 
2. Economic 
3. Societal 
4. Personal 

2 �
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V. Control 
A. Reasons 

1. Quality assurance 
2. Profitability 

B. Methods 
1. Monitor outputs 
2. Compare outputs with inputs 
3. Adjust processes 

\ _) 

, ' 
, ___,J
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A suggested division of time might be: 

TOPIC 

System Command Inputs 
Resources for Construction 
Processes of Construction 
Outputs of Construction 
Control of Construction 

INSTRUCTIONAL TIME 

5% (approximately 2 hours) 
30% (approximately 16 hours) 
50% (approximately 28 hours) 
5% (apprcximately 2 hours) 

10% (approximately 6 hours) 

Total: 100% (approximately 54 hours) 

Time is based on three hours per week multiplied by 18 weeks of instructions. 

5. Tool skill. Tool skill is a very important part of the success of the activity 
associated with this module. The instructor should identify the too.Is required to 
fulfill the activity and spend a sufficient amount of time to assure that the students 
have the necessary technical and safety skill on those selected tools. If this means 

\ a week or more of instruction on the tools, the instructor should reschedule s m o r e  9  4 4 1 0 2 1 2  T d 3 8 5 
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8. �Slides. Color, 35mm slides provide an easy and valuable way for the instructor 
to bring construction projects to the laboratory. They are particularly useful if field 
trips are not possible, but they may also be used along with the field trip strategy. 
An instructor may visit a project site with a camera and take two or three rans or 
film to capture quickly the several stages of the project. Also, large-scale projects, 
such as roads, dams, factories, and the like, might best be captured on film. 

9. �Computer graphics. The use of computer programs for the design and engineering 
of construction plans is a popular technique used today. Instructors may 
demonstrate this technology if the equipment is available. 

10. �Written responses. Several of the curriculum objectives can be covered by written 
reports. The instructor is j 
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SUGGESTED INSTRUCTIONAL STRATEGIES 

I. A. 1. a. With the help of the instructor, the students will choose 
project or projects based on the limitations present. 

a construction 

b. The instructor will develop a statement of needs for a project that 
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PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

II. � Resources for Construction 
Suggested Instructional Time: 16 hours 

A. � The student will analyze the preparation and utilization of people as a resource 
in construction projects. 

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

1. � Analyze the major job classifications of workers in the construction industry 
and the training required. 

2. � Describe the structure used in organizing personnel of a construction 
company. 

3. � List the methods employed by the construction industry to recruit and train 
people. 

B. � The student will utilize the resource of technical and historical information in the 
safe construction of their project. 

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

1. � Identify major historical developments in residential and non-residential 
construction. 

2. � Perform in a safety program to set safety standards on a daily basis, 100% 
of the time. 

3. � Identify and utilize R & D, planning and engineering techniques in the 
construction of his/her project. 

C. � The student will demonstrate the ability to use appropriate materials in his/her 
construction project. 

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

1. � Identify the source of common raw materials. 
2. � Explain the processes of converting raw materials to construction materials. 
3. � Explain the methods of procuring construction materials supplies for a 

project. 
4. � Explain the comparative characteristics of construction materials. 

\ _) 
9 
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SUGGESTED INSTRUCTIONAL STRATEGIES 

II. � A. 1. a. After the instructor has made a list of job classifications in the construction 
industry, have students describe the training required for each classification. 

b. � The teacher will provide a list of construction job classifications. Each student 
will consult the Occupational Outlook Handbook and list the educational 
requirements of each job classification, describe the need for such personnel, 
and identify the function and duties of each job classification. (Obtain 
Handbook from Guidance Department). 

2. � a. Students will be asked to place a list of job titles in a line-staff organizational 
chart of a company, real or fictitious. 

b. � Through the use of an organizational chart, the teacher will illustrate how 
a construction company is structured into various departments, lines of 
control, and how each department influences the other. 

c. � The teacher will organize the class into a construction company for the 
\_ � / purpose of initiating a small construction project. Student names and job 

titles should be placed on an organizational chart to illustrate the structure 
of the student construction company. 

3. � a. Students will simulate the formation of a construction company. They should 
then apply and be interviewed for positions. 

b. � Students will design and complete applications for various jobs. 

II. � B. 1. a. Students will describe some of the many material-joining techniques (peg, 
mortise and tes3and be 
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b. � With the aid of the instructor, have students brainstorm possible sources of 
raw materials for construction projects. Rationale for their choices should 
be given. 

2. � a. A group of students will process a log from its raw state to a dressed board. 

b. � The instructor will demonstrate the dimensional stability of wood with a 
change of moisture content. 

3. � a. Students will elect from members of the class a purchasing department for 
a construction company that they will establish. Those elected will obtain 
quotes on necessary materials and supplies for a residential home project, 
utilizing comparison shopping. 

4. � a. Students will test the strength of various materials having the same span and 
cross section. 

b. � The instructor will simulate testing procedures, such as tensile, compression, 
and slump using hydraulic jacks or other simple load techniques. 

\__j 
c. � The instructor will use Architectural Graphic Standards or other references on 

strength of materials, to compare size and type to span and load. 

d. � The instructor w_ill make a collection of the various types of metal fasteners 
used in construction to include the different types of metal and coatings used. 

II. � D. 1. a. The instructor will initiate a laboratory activity where students must use each 
of several basic hand tools used in the construction industry. An individual 
or small project such as a shed, dog house, saw horses, and the like would 
be ideal for this strategy. 

b. � The instructor will ask to borrow some of the smaller specialty tools from 
a local builder to show the class on a specific day. 

c. � Using construction catalogu024 Tc 2.43sral 
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c. � The instructor will invite a guest speaker from industry to speak to the 
students on the topic of receiving and disbursement of funds. 

II. � F. 1. a. The class will develop a list of various types of energy used at a construction 
site. 

2. � a. The class will analyze the different energy sources used to perform a given 
task, for example: heating a house with electricity, wood, gas, oil, or coal. 

b. � The instructor will discuss active and passive solar heating systems. 

G.1. �a. Students will evaluate their construction project to determine ways in which 
time might have been more efficiently spent. 

b. � The class will discuss prefabricated vs. stick construction, such as: Prebuilt 
roof trusses vs. cut on site rafters. Prehung doors vs. cutting parts and 
assembling on site. Prebuilt fireplaces vs. masonry fireplaces 

c. � The student construction company should organize the work and the workers 
to complete the project in an efficient and profitable manner. ' j 

2. � a. As part of the pre-production planning, students will establish goals and 
objectives as related to time for their construction activity. 

b. � Students will list the possible causes of loss of time on a construction project, 
such as labor problems, inclement weather, unforeseen construction problems. 

15 �
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III. B. 1. a. Students will identify where specific super-structure materials (wood, metal, 
concrete) might be used best in construction projects. A study of your school 
building can be an ideal source. 

b. Students will select the proper floor joists from a floor joist chart for a 
particular application. 

c. Using a heat source and surface thermometer, students will compare the 
conduction qualities of wood, metal, and concrete. 

d. Students will compare the advantages and limitations of wood, metal, and 
concrete as construction materials, through the use of a chart, table, or 
graph. 

2. a. Students should identify structures in their community or other area as to 
type of superstructure system used. 

b. Students will build model trusses of various shapes using a truss board (see 
Appendices A and B). 

c. Students will build model bridges and test for strength. 

d. Using blue prints of a house, the instructor will indicate the various framing 
features of the building. 

III. C. 1. a. Through the use of a scale model house, storage shed or model truss 
building, students should enclose the superstructure with various materials. 

b. � The student will construct models of non-residential structures using materials 
other than wood. 

2. a. Students will calculate the number of squares of shingles needed to shingle 
a certain size roof. 

b. � Students should enclose a framed wall section with sheathing, vapor barrier, 
siding, shingles, and wallboard. 

c. � Students will apply roof shingles to the storage shed. 
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PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

IV. �Outputs of Construction 
Suggested Instructional Time: 2 hours 

A � The student will describe site completion and maintenance activities that must be 
accomplished on a construction project. 

In order to do this, the student must 
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b. �The instructor may take pictures of a rundown house. (It would be wise to 
go to a distant community to take these pictures.) The students will identify 
the effects of poor maintenance over the course of time. 

c. � Students will write a maintenance plan for the next twenty years that would 
prevent deterioration of their homes. 

d. � Students will write suggestions to reduce home maintenance costs. 

e. �Students will keep a log of home repairs made by their parents or outside 
repairmen, the cost, and why the repairs were needed. 

f. � The instructor will brainstorm a preventative maintenance program for a 
storage shed. 

IV. �B. 1. a. Students will pick a major construction project occurring in their specific area 
(like a high-rise, power plant, etc.) and write a short essay on the possible 
environmental effects. 

b. � Students will identify where the waste materials are dumped in their 
community. 

c. � The instructor will identify environmental impacts on a diagram, such as a 
future wheel, which shows the reactive effects of a construction project. 

d. �Students should prepare an environmental impact statement for the location 
of their home. It should consider the effects on groundwater and atmospheric 
pollution, traffic patterns, and wildlife. 

IV. �B. 2. a. Students will find a friend, relative, or acquaintance who has just bought 
his/her first home. The student will interview that person, with specific 
questions given by the instructor and have the answers submitted as 
homework. 

b. �Students will examine literature available from banks, chambers of commerce, 
etc. and inquire about financing and the economic impact that a major 
construction project might have on the local, state or national economy. 

21 �
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c. � Students should become familiar with the effect of a mortgage loan, owner 
equity, local tax rates, tax deductions, and insurance costs on the personal 
finances of an individual. 

3. a. Students will review magazines and find articles that relate to the 
improvement of society because of the construction process. Articles such 
as urban renewal, restoring historic structures, could be identified. 

b. � Students will brainstorm what the home of the future might be like. 

4. a. Students will identify a large, local construction project and discuss the effects 
that it will have on the lives of those who reside in the community. 

b. � The mayor of the town may be consulted to explain the possible effects 
that a construction project may have upon the individual and/or community. 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

V. � Control of Construction 
Suggested Instructional Time: 6 hours 

A. � The student will identify the reasons for continually controlling the resources used 
in construction. 

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

1. � Utilize quality control throughout the building of a construction project. 
2. � Increase the profitability of a construction project. 

B. � The student will outline how resources are controlled in a construction system. 

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

1. � Develop monitoring techniques_ for use during the construction project. 
2. � Use comparison techniques to check recent construction work against existing 

plans. 
3. � Adjust the construction process to compensate for 
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SUGGESTED INSTRUCTIONAL STRATEGIES 

V. A. 1. a. Students will conduct inspections during the construction process. 

b. � During the construction process, students should be expected to consult the 
working drawings to determine if materials and construction techniques are 
correct and as specified in the plans. 

c. � Using an illustrated home buyers guide, the instructor will show the 
difference between the cost of a high quality home and a home with less 
quality. 

2. a. The instructor will discuss how profit and loss are affected by the controlled 
use of resources. 

b. � The students will evaluate the completed project to determine ways to 
increase profit. 

B. 1. a. Students will use a simple monitoring device, such as a checklist that a 
· . _j building inspector would use. 

b. � Students will develop appropriate inspection techniques during the class 
construction project. 

2. a. A designated student will frequently check and compare the construction 
progress against the plans. 

b. � Students will record and evaluate the time spent on construction activities. 

3. a. One student will keep a list of all the adjustments that had to be made 
during the construction project. As quality control officer, this student could 
make reports to the class . 

. J �
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APPENDIX A �
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MATERIAL LIST 

FLOOR 

2 - 2" X 4" X 10'0" Treated 
6 - 2" X 4" X 8'0" Treated 
3 - 3/4" X 4' X 8' CDX 

WALLS 

4 - 2" X 4" X 10'0" Plate 
4 - 2" X 4" X 8'0" Plate 
20 - 2" X 4" X 8'0" Stud 
9 - 7/16" X 4' X 8' Aspenite 

DOOR 
,' \ 

1 - 3/4" X 4' X 8' Ext.GIS 

ROOF 

6 - 2" X 2" X 8'0" Lower Truss 
6 - 2" X 4" X 8'0" Upper Truss 
1 - 2" X 4" X 8'0" Center Piece 
4 - 3/8" X 4' X 8' CDX Roof and Gussets 
3 - Metal Drip Edges 
4 - 1" X 6" X 12'0" Fascia 
1 - 1/2" X 4' X 8' Ext. GIS Soffit 
1 - Roll Building Paper 
5# - 1" Roofing Nails 
4 - Bundles Asphalt Shingles 

, \ 
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APPENDIX B �
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