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SUMMARY

In this study the employer and employee expectations and satisfaction with the
mathematics competencies essential to perform in fifteen occupations were identified
through a survey. An improved model and set of mathematics competencies which can

be used tc develop Vocational, Technical and Adult Education mathematics curricula

for any occupation was developed. A profile matrix of mathematics competencies

v.s. occupations was developed which discriminates those competencies which are common
. to all occupations and those which are peculiar to specific occupations. The methods
used to achieve the objectives are recommended, This was a pilot study and tentative

findings have been established. The interim results need to be tested and verified
in an expanded study.
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CHAPTER I BACKGROUND

PURPOSE

The cverall purpose of this project was to compile a set of Mathematics Competencies
which can be used to develop Vocational, Technical and Adult Education curricula for
any occupation/cluster. Another purpose was to determine those competencies which
are common to all occupations/clusters and those which are peculiar to specific
occupations/clusters,

SCOPE

The scope of this project was limited to the determination of Mathematics Competencies
for at least 15 occupations. The occupations were selected from the vocational and
technical programs offered in the VTAE Districts throughout the State of Wisconsin,
The employers and incumbent employees (graduates of technical institutes) in these
occupations were surveyed to determine their opinions concerning Mathematics
Competencies required to function on the job. The incumbent employees were graduates
now working in their occupational field.

ASSUMPTIONS

The technical institute will continue to prepare people for the world of work and provide
trained human resources for industry. Business, industry, and governmental

institutions will continue to need trained workers. The population served by a

technical institute will continue to grow. The advantage of replacing labor with
equipment will diminish. The human resource will require more education and training

in preparation for a job.

Greater pressures will be exerted by governmental agencies and community groups to
increase employment and promotion opportunities for minorities, females, veterans,
handicapped, and individuals in older age groups. The implications from Equal
Employment Opportunity or Affirmative Action Programs are that these minorities will
have to attain the behaviors and exhibit the mathematical skills necessary to perform
the jobs that they apply for.

The unemployment rate for the United States labor force will increase. The influx
of refugees to the United States will not diminish. Population growth coupled with
the unemployment rate will require that training and retraining programs expand to
meet and serve the needs of society.



The rapid growth and change in both technology and knowledge requires that continuing
education programs be designed to train and retrain the human resource to keep in .
step and cope with these changes.

our technologicél society will continue to become more complex and quantitative. 1In
order for an adult to participate effectively and efficiently in our society it is
essential that mathematical skills be mastered.

The growth of new occupations for which people require training will continue. On
the other hand, some occupations will become obsolete. Technical institutes will
continue to develop new programs to train people in these new occupations.

There exists a list of basic mathematics skills that are essential for a person to
exhibit in order to perform and function successfully in a new or current occupation.

NEED

Business, industry, governmental institutions, and society at large are expressing
widespread concern for the need to upgrade basic mathematics proficiency levels.
Technical institutes stand firmly behind the need to improve and refine efforts to
provide instruction in basic mathematics skills. ’

The changing needs of society and the world of work requires a redefining of the
priorities for mathematical skills. Our technological society demands the use of
mathematical skills such as arithmetic, geometry, algebra, trigonometry, statistics, .
and computer, The application of mathematics in the world of work includes such
mathematics skills as estimating, problem solving, measuring, analyzing large amounts

of quantitative data, and the use of computers.

A list of mathematical skills must include, but not be limited to, arithmetic compu-
tation. If an individual's mathematical capabilities are primarily limited to drill
and practice in arithmetic computations then limited job opportunities are open. 1In

fact unemployment is likely when basic mathematical skills are restricted to
arithmetic computation.

PROBLEM

The problem was to identify employer and employee (VTAE graduates) expectations and
s 'isfaction with the mathematics competencies essential to perform in fifteen
occupations,

O
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OBJECTIVES

The objectives of this study were:
(1) To review and analyze existing mathematics skills competency lists.
(2) To synthesize a composite (master) list of mathematics competencies.

(3) To articulate and synchronize the mathematics competency list with
occupational instructors and their advisory committees.

(4) To develop a list of mathematics competencies essential for an
occupation/cluster.

(5) To articulate project at WBVTAE mathematics meetings, DPI workshops,
and Basic Skills Advisory Committee meetings.

(6) To develop a unique survey instrument for each occupation/-luster.

(7) To pilot the survey instrument for each of the fifteen occupations
in two VTAE Districts.

(8) To conduct a computer analysis of the survey.

(9) To determine those mathematics competencies which are common to the 15
. occupations and those that are unique to a specific occupation.

(10) To prepare a final report on the results of the project.

OUTCOMES
(1) An improved model or set of mathematics competencies which can be used to
develop VTAE mathematics curriculum for any occupation/cluster;
(2) A profile of mathematics competencies which discriminates those competencies

which are common to all occupations/clusters and those which are peculiar
to specific occupations/clusters.

REQUIREMENTS

(1) A ratio of about two to one, vocational diploma to associate degree programs
were addressed in the study;

(2) A representative distribution of programs were addressed from the following
arzas - Trades & Industry, Business and Marketing, and Office Education;
>

CETA-eligible graduates were involved in the employee/employer samples where
possible;

-3- 10




(4) Graduate employees, and employers from at least two VTAE districts were
included in the samples;

(5) The sample surveys were composed of six to eight employees and employers
each, per program.

TERMINOLOGY

Throughout this report the following definitions and abbreviations will be used:
(1) Competency - ability to perform a task

(2) Mathematics Competency - A statement that specifies a mathematical
activity to be performed

(3) Advisory Committee - Advisory committees exist for every occupational
program at Northeast Wisconsin Technical Institute. Each advisory
committee consists of equal numbers of employers and employees in the
occupation. These committees give advice and assistance in evaluating
the effectiveness of the program. They also give advice on methods
of instruction, on the development of relevant instructional material,
and on the current demands of business, industry, and governmental
institutions.

(4) VTAE - Vocational Technical and Adult Education

(5) V - Vocational program usually one year in duration

(6) AD - Associate Degree program - two years in length

(7) WBVTAE - Wisconsin Board of VTAE

(8) DPI - Wisconsin Department of Public Instruction

(9) UW System - University of Wisconsin System 1

(10) NWTI - Northeast Wisconsin Technical Institute at Green Bay

(11) NCSM - National Council of Supervisors of Mathematics

(12) Cluster - A group of occupations which are similar. For example, auto
service trades, electrical trades, construction trades, sales or
marketing, etc.

(13)

|

- Rating means
(14) F - Frequency means
(15) RF - Rating and frequency means

(16) *R - significant difference between employer and employee means on rating.

11
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(17) *F - significant difference between employer and employee means on
. frequency of use

(18) *RF - Significant difference between employer and employee means on
rating and frequency of use

(19) OMIT - Math task should be deleted from list
(20) spPss - Statistical Package for Social Sciences
(21) CORE - Common to all occupations

(22) O - Omit from core

(23) X - Math task essential to occupation




CHAPTER II METHODOLOGY

ASSESSMENT

The VTAE Districts have some existing survev data on mathematics competencies
which were reviewed and synthesized into this study. The sources that were
consulted included:

(1) 2 Welding Mathematics Survev conducted at North Central Technical
Institute studied the employer and emplovee expectations of welding
mathematics competencies;

(2) A study, Mathematics Skills for Selected Health Technologies
Presentation of pata and Findings by Keith J. Roberts from Milwaukee
Area Technical College, ascertained the mathematical needs of selected
health technologies. This studv surveyed employers and employees
in March of 1980;

(3) A field study, Mathematical Tasks as Related to Police Work in 1973 by
Bruce Koopika, at Northeast Wisconsin Technical Institute surveyed
employers and emplovees expectations of mathematics competencies;
and

(4) A study, Industrial Math Curriculum Project, was conducted by Mel
Peterson and Dennis Bauer, at Waukesha County Technjcal Institute
in January 1979. 1In this project, a profile of mathematics
competencies for eight vocational programs was developed from
occupational and mathematics instructor inputs.

The following twc position papers proved to be helpful documents:

(1) The position paper Mathematics for Vocational-Technical Occupational
Preparation was prepared jointly by WBVTAE and DPI on October 31, 1978;
and

(2) The National Council of Supervisors of Mathematics Position Paper on
Basic Mathematical Skills was prepared bv a task force of NCSM.

The following articles served to be useful as a source of mathematics skills and
conceptual ideas:

(1) An article, Teacher Perceptions of Basic Mathematics Skill Needs In
Secondary Vocational Education by Thomas E. Long and Edwin L. Herr,
was printed in the Mathematics Teacher on January 1973;

{2) An article, What Math Should All Twelfth Graders Know by Gail Burrill
was printed by DPI in December 1976; and

(3) An article, confessions of a Reformed Math Teacher by Dorothy R. Bleyer
was printed in School Shop in February 1980;




(4) A text, Mathematics Behaviorial Objectives by Flanagen, Mager,

. and Shanner was printed by Westinghous:Learning Corporation in
1971. This book was a rich source of mathematics tasks.

Texts and course outlines presently used in the VTAE system were also consulted.

From these sources a preliminary competency list was developed by the project
team of three mathematics instructors at NWTI. Revisions were made after
consulting with the occupational instructors at NWTI.

A listing of mathematics competencies resulted which is divided into seven
general skill areas: arithmetic, mensuration, algebraic, trigonometric
statistical, computer and calculus. The master list of mathematics
competencies appears in Appendix A on page 52,

The master list of mathematics competencies was used as a screening device in the
development of the survey instruments. The master list was used to activate the
methodology described in Chapter 2. The occupational instructors and their
advisory committees used the master list in determining the mathematics competencies
essential for their program.




RESEARCH DESIGN AND MODEL

The project was conducted in two phases., The first phase consisted of an
assessment of existing mathematics competencies, a structu: in, of a master list

of mathematics competencies into logical groupings, and an articulation and
synchronization of the mathematics competency list with occupational instructors
and their advisory committees. The second phase entailed the development of a
survey instrument for each occupation using input from occupational instructors and
advisory committees, The survey instrument measured frequency of use and level of
need of performance for each mathematics competency. Satisfaction was also
measured. The results of the survey were analyzed and reported in phase two.

The following research design was used.

Let,

Xim - (denote treatment of educational program i at VTAE District m)

Oim -~ (denote measurement with survey instrument developed for program i)

Cim

(denote graduate of occupational program i in VTAE District m)

Eim

(denote employers of graduates)

R

(denote random selection)

At least two comparable groups (Gij) and (Gj1) graduates of program X;p, in at least
two distinct VTAE Districts were randomly selected from current mailing lists of
1977, 1978, 1979 graduates. (If an insufficient number of graduates exist, the whofk
list will serve as the sample.) The employers of these graduates were also surveye

Symbolically, it may be diagrammed as follows:

R Gij: Xij 0ij

R Gi1. Xj1 0Oi1

Eij : Oij

Eij: 041
This basic cross Sectional design, and after only without control groups, was used on °
each occupational program. Comparative statistics were used (Statistical Package
for Social Sciences) on the measurements obtained. This design validated and
refined the expectation data on the Mathematics Competencies peculiar to an
occupational program, The survey instrument (Oj) measured frequency of use, and need
of performance on semantic differential scales. Satisfaction was also measured. A
table of specifications included a match up of a master list of Mathematics Competen-
cies with the item numbers of the survey instrument(s). This served as a link to

determine those Mathematics Competencies which are common to all the occupations
surveyed.

P
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Appendix B contains a summary network of the project. Appendix C consists of a
description of the events on the summary network. Appendix B is on page 61 and
. Appendix C is on page 62,

ORGANIZATION

The project was completed with the aid of a team of mathematics instructors from
NWTI, comprising Bruce Koopika, Project Director, Bob Bilot and Dannis Schouten.
Each member of the team was assigned to work with five occupational instructors,
five programs and five advisory committees at NWTI.

The mathematics instructors and occupational instructors, working together, accomplished
the following objectives.
(1) To list the mathematics competencies for the occupational program.
(2) To evaluate the mathematics competencies with the advisory committee
asking them to identify the topics that are essential to the program,

the ones that would be nice to know and those which could be eliminated.

(3) To identify applied problems in the occupational program for the math
competencies listed.

(4) To sequence the mathematics competencies as to need.

' Details of the organizational plan for the project are included in Appendix D on
Page 64.
POPULATION

The population consisted of employees, 1977, 1978 and 1979 graduates of fifteen
occupational programs in at least two distinct VTAE Districts and the employers
of these graduates.,

The next challenge to accomplish the project was to select the districts, occupations
and groups to survey. The criteria used in the selection process was to

consider the types of programs at NWTI which would satisfy the requirements in
Chapter I and which would impact on the achievement of the objectives. The number

of program enrollments and graduates was a major criteria used. These criteria

has to be satisfied in at least two VTAE Districts. The districts selected must
conduct longitudinal follow-up studies in order to have current addresses of
graduates. The district must offer a placement service for graduates in order to
have current addresses of employers of their graduates.

The programs and districts selected appear in Table I on page 10,
The districts involved provided the mailing lists of the 1977, 1978 and 1979

graduates and employers of these graduates. Assurance of the confidentiality
' of this information was given.

- 9_1(;
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TABLE I PROGRAMS & DISTRICTS

NO. PROGRAMS EZEE. DISTRICTS ! MATH
\ INSTRUCTOR

1 Account Clerk \'4 Green Bay & Eau Claire Bilot

2 Accounting AD Green Bay & Eau Claire Bilot

3 Mechanical Drafting v Marinette & Eau Claire Bilot )
4 Mechanical Design AD Green Bay & Eau Claire Bilot

5 Machine Tool v Green Bav & Eau Claire Bilot

6 Auto Mechanics \4 Green Bav & Eau Claire Koopika
7 Auto Parts % v__ Green Bay & Madison Koopika
8 Auto Body | \'4 i Green Bav & Eau Claire Koopika
9 Diesel Mechanics \'4 Sturgeon Bay & Eau Claire Koopika
10 welding \i Green Bay & Eau Claire Koopika
11 Retail Sales v Green Bay & Wausau Schouten
12 Sales Management AD Green Bav & Eau Claire Schouten
13 Electricity v Green Bav Schouten
13 (Electrical Power) v Eau Claire

14 Instrumentation i AD Green Bavy Schouten
14 (Industrial Electronics) . _AD Eau Claire

15 Wood Technics (Carpenters) ! \'4 Green Bay & Eau Claire Schouten

b
~z
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SURVEY DESIGN

Based on the objectives in Phase I of this study, the project team (dgveloped a
unique survey instrument for each occupational program{cluster) grom inputs
provided by the occupational instructors and their advisory commlttges._ These
instruments contain a list of mathematical tasks essential to function in that
occupation. These tasks were rated on level of performance and frequency of .use.
Satisfaction was also rated.

A standard format was used to facilitate the computer analysis. The instruments
were coded to track districts, employers and employees. The instruments were
designed for ease of reading and with a consistent response pattern. The
mathematical tasks listed on each instrument were stated in terms which are used
in the occupation involved whenever feasible. The instruments were also designed
for ease of keypunching. Some programs were clustered together using the same
survey instrument. The auto service occupations formed one cluster and.the sales
occupations formed another. The rest of the survey instruments were unidque.

The survey instruments are in Appendix E on page 66.

SURVEY ANALYSIS

The data from the survey instruments were kevpunched and verified. The computer
at the University of Wisconsin, Green Bay, was used to analyze the data with

SPSS (Statistical Package for Social Sciences). An analysis into means, frequency
distribution, t-test, and cross tabulation was made. Each survey instrument

was a separate computer run. The auto service cluster composed an additional

computer run as a group. Also, retail sales and sales management was run as a
cluster.

The surveys sent and returned by program are illustrated in Table 2 page 13.
Given the two populations employers and employees with means p, and u. on a math
task, respectively, the problem is to use the t-test to show that there is no
significant difference between the emplover and employee mean on that math task.
The following is the set up of this problem in formal statistical terms.

(1) The null hvpotheses Hg: ul=u2

(2) Alternative hypotheses Hy: ul#uz are formulated on each question. For
both rating and frequency means.

(3) The significance level « = .05 is chosen.

(4) The probability associated with t is computed by SPSS. This is a tw .-
tailed probability.

(5) Hy is rejected if the two-tailed probability for Hy is less than
@ = ,05 chosen in Step 2.

-4.1-18



If there is no significant difference on the math task means, then it follows that
the perception of the mathematical task by employers and employees was not .
significantly different.

The results of the computer analysis are presented through Tables in Chapter III -
Study Results.

The appearance of the following symbols on the right hand side of a Table in Chapter III,
indicates a perceptial difference on the math task; otherwise the perceptions on a
math task are not significantly different for employer and employees.

LET,

*

Reject null hypothesis and accept alternate hypothesis

R - Rating Mean
F - Frequency Mean -
RF - Rating and Frequency Mean

Therefore, *R implies there is a significant difference between rating means, *F
implies there is a significant difference between frequency means, and *RF implies
there is a significant difference between both rating and frequency means.

OMIT on the right hand side of the table means to delete that math task from the
list.

The criteria for an OMIT on a math task is low means (less than 2.5) coupled with '
low frequency of use means. At times a math task with low means is necessary to
perform another math task.

Each survey instrument had the same open ended questions. These included:

1) What is your job description or job title?

2) Please include here any additional mathematics tasks that you believe are
needed,

3) Please include here any further general comments you may have.

All comments to the open ended questions were separated by employee, employer and
type of program, These are included in Appendix F.

Each survey instrument rated satisfaction. The satisfaction questions were:

1) If you are an employer/supervisor, are you satisfied with the mathematical
performance of your employees (technical institute graduates)?

2) 1If you are an employee are you satisfied with vour mathematical performance
on the job?

3) 1If you are an employee, are you satisfied with the mathematical preparation
you received at the technical institute you attended? .

The frequency of response to satisfaction questions are included in Tables 20,21, and

22,
. 19
-12 -
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SURVEYS SENT AND RETURNED BY PROGRAM
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15%

14%
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19%

12%

18%

21%

21%
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28

25

19

12

11

16

10

10

14

15

16
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28

70

80

.80

48

80

80

82

43

80
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70
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41%
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33%

23%

25%

31%
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19%
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11
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18
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10
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14
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38%
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62
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43

36
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35
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S

15

60

19%

26
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16%

35

23%

59

24%

18%

72

34

42

21%

22%

31

27

18

34

28

22

26

118

133

134

83

140

128

167

10

18

11

139

12

152

13

104

14

117

= 1839

Total Surveys Sent

=459

Total Completed Survevs Returned

% Returned

20
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CHAPTER III STUDY RESULTS

The results of this project will be presented with its corresponding outcome as
stated in Chapter 1 BACKGROUND.

OUTCOME (1): An improved model or set of mathematics competencies which can be
used to develop VTAE mathematics curriculum for any occupation/cluster. The
model developed is Chapter 2 METHODOLOGY. The set of mathematics competencies
developed to activate the model are illustrated in Appendix A on page 52,

OUTCOME (2): A profile of mathematics competencies which discriminates those
competencies which are common to all occupations/clusters and those which are
peculiar to specific occupations/clusters., The profile matrix mathematics
competencies from Appendix A vs occupiations listed in Table 1 appears in Appendix G
on page 175,

The following tables were developed for each program from the computer output.
There is a table on rating and frequency means by employee and employer for each
math task on the survey for that program, Also, tables on satisfaction with math
performance and preparation illustrated. The profile matrix in Appendix G was
developed by coupling the tables with the mathematics competencies listed in
Appendix A,

The numbers in the task column in the tables correspond with the survey question
numbers in Appendix E. While reading the table for a particular program, the ’
survey instrument for that program must be read at the same time. Also, recall
the meanings of the symbols on the right hand side of the tables. (See page 12)

A comparison of the combined auto service with individual auto service occupations
shows different results. This is also true of the combined sales. This could tend
to give validity to the statement, "there exists a unique list of mathematics skills
that are essential for a person to exhibit in order to perform or function success-
fully in an occupation.”

Since there are two distinct means on both rating and frequency of use, a rank order-
ing which is common in these types of studies is not feasible. A statistical test

does not exist to check the significance or validity of the rank ordering of tasks .
except replication in an expanded study. All of the math tasks listed in a table

except the OMIT tasks will be used in the math curriculum for that program. If the
perceptions between the emplovee and employer on a given task was not significantly
different then one could conclude that the task was valid and needed. A significant
difference in perception on a given math task does not always imply that the math

task should be deleted.

Upon analyzing the satisfaction Tables 20-22 it appears that employers and employees
are satisfied with math performance on the job and preparation at VTAE school,

In reading Appendix G, profile matrix, the numbers in the left hand column represent

mathematics competencies from the master list in Appendix A, and the horizontal numbe
represent the fifteen occupational program areas. 6

21
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TABLE 3 ACCOUNT CLERK

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

. MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYFE ' EMPI.OYER EMPLOYEE ‘ EMPLOYER
1 2.91 2.55 1.88 1.82
2 2,68 _2.59 1,70 1.82
3 4,00 4,36 2,56 2,77
4 3,87 4,45 2.54 2.82
5 2,74 2,86 1,88 1.91
6 4,91 _ 4,91 3,00 3,00
7 3.39 4.05 2,25 2,44
8 - - - -
9 3,30 3,74 2,21 2,39
10 2,74 3,17 1.96 2,09
11 3,26 _ 3,96 2,12 - 2.35
12 2,09 3,04 1,42 1,96 *RF
13 1,96 1,96 1,38 1.26 OMIT
14 3.52 3,36 2.17 2,14
15 2.65 3.30 1.71 1.96
16 3.17 3.65 2.04 2.26
17 2.56 2,70 1.67 1.78
18 3.39 3.65 2.17 2,22
19 2.87 3.35 1.92 2,09
20 2.87 2.70 1.83 1.61
' 21 2.96 2.83 1.96 1,74
22 3.09 2.70 2,00 1,65
23 3.26 2.83 2.00 1.61
24 2.04 2,91 1.33 1.78 *F.
25 2,78 3.35 1.92 2.00
26 2.00 2. 61 1.29 1.65 :
27 1.82 1,95 1.13 1.32 OMIT
28 2,09 2,87 1.33 1.78 *F
29 2.75 2.30 1.72 1.56°
30 3.71 3.35 2.20 2.04
i 31 1.91 2.17 1,29 1.35 - |OMIT
32 3.00 3.48 1.88 2,05
33 2.39 2.59 1.58 1.70
34 1.56 1.97 1.12 1.35 OMIT
35 2.92 3.56 1.80 2.09
36 2.79 3.39 1.80 2.17
' L
L o

#8 - was inadvertently skipped
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TABLE 4

RATING AND'FREQUENCY MEANS ON MATH TASKS SURVEY

- 16 -

MATH RATING -~ MEAN FREQUENCY -~ MEAN

TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 3,29 3,24 2,07 2,20 |
2 3,29 3.06 2,11 2,21
3 3,57 3,71 2,38 2.53
4 4,61 4.56 2.86 2.79
5 4,68 4.50 2.86 2.76
6 4,79 4.62 2.89 2.85
7 2.61 2.44 1,82 1,76
8 1.65 1,62 1,22 1.35
9 1,42 1.41 1.11 1,24
10 3,31 3,03 2,26 2.06
11 4,85 4,62 2.89 © 2,82
12 4,62 4.41 2,74 2.79
13 4.04 3.68 2,41 2.35
14 4,35 4,15 2,59 2.65
15 3,42 3,42 2,15 2.21
16 2.92 3.26 1,78 2.09
17 2,38 1,82 1,59 1,52
18 2,31 1.94 1.52 1.55
19 1.92 1.55 1.33 1.30
20 2.23 2.26 1.52 1.55
21 2.19 2.15 1.56 1.47
22 2,81 3.00 1,93 2.00
23 4,22 3.94 2,56 2.68
24 3.54 3,74 2,22 2.38
25 3.48 3.47 1,93 2.29
26 3.89 3,71 2.25 2.44
27 3,26 3.41 2,00 2.26
28 3,74 3,03 2,21 2.09
29 3,44 3,47 1,96 2,38
30 3.33 3.24 1.92 2,18 °
31 3.67 3,62 2.07 2,44
32 4,14 3.85 2.46 2.50
33 3,59 3.76 2.07 2,32
34 3.85 3.85 2,29 2.56
35 3.63 3.53 2.11 2.38
36 3.22 3.15 2.00 2,06
37 3.48 3.35 1.96 2.24
38 3.22 3.09 1.82 2.06
39 3.15 2.53 1.75 1.74
40 2.48 2.18 1.39 1.53
41 3.48 3.35 2.00 2.18
42 2.33 _2.15 1.36 1.44
43 2,89 2,94 1,61 1.91
44 2,19 1,97 1,26 1.32
45 2,04 2.21 1,40 1,56
46 2.33 2.41 1.56 1.56
47 2,17 1,97 1.36 1,32
48 2.36 2,21 1.50 1,44

23
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TABLE 4 ACCOUNTING
RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY (Continued)

MATH RATING - MEAN FREQUENCY - MEAN

TASK EMPLOYFE | EMPLOVER EMPLOYEE EMPLOYER

49 3.32 3.15 1.85 2.06

50 2.72 2.44 1,58 1,62

51 3.08 3.09 1.85 2,12

52 3.31 3.18 2,12 2.24

53 2.76 2.62 1.56 1.65
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TABLL 5 MECHANLUAL UnAr L Lins

RATING AND 'FREQU'ENCY MEANS ON MATH TASKS SURVEY

MATH RATING = M FREQUENCY -~ MEAN
TASK EMPLOYEE |- R EMPLOYEE EMPLOYER

1 4,67 4.62 2,78 2,88

2 3,89 4,12 2,44 2,62

3 4,89 5.00 2,89 3,00

4 4,67 4,50 2,78 2,62

5 3.89 4,72 2.44 2.86

6 4,78 4,62 2,89 2,75

7 4,44 4,14 2,67 2,43

8 3.38 4,38 2.25 2.62 . *R
9 4,50 4,88 2,75 2.88

10 4.62 4.50 2.88 2,75
11 3.50 4.00 2,38 L 2.87

12 2.86 3.86 2.00 2.29

13 1.88 3.57 1.62 2.14 *R
14 2.00 3.75 1.88 2,25 *R
15 2,75 3,75 _ 2,00 2,25 '

16 2,50 4,38 2,00 2.50 *R
17 3,12 4.62 2.12 2.75 *RF
18 2,38 4,50 1.88 2,75 *RF
19 2.88 4,38 2.12 2.38 *R
20 4,38 5.00 2.62 3.00 :
21 3.12 4.38 2.12 2.62 *RF .
22 2.50 3.62 1.88 2.25 .

23 2.38 3.62 1.88 2.12

24 2.25 3.38 1.75 2.00 :
25 3.22 4,38 2.11 2.38 *R
26 3.00 4,50 2.00 2.62 *RF
27 2.22 4,00 1.67 2.43 *RF
28 2.56 3.57 1.67 2.29

29 2,67 3.88 1,78 2.38"

30 4,22 4,29 2.56 2.71°

31 2.67 3.43 1.78 2.14

32 2.22 2,12 1.67 1.38

33 3,22 5.00 2.22 3.00 *RF
34 3.22 5.00 2.22 2.88 *RF
35 3.33 5.00 2.33 3.00 *RF
36 2.00 3.29 1.67 2.00 *RF
37 2.56 4.50 1.78 2,62 *RF
38 2.44 5.00 1.78 2.88 *RF
39 2.89 4.62 2.11 2.75 *R
40 2.56 4,50 2.00 2.75 *RF
41 1.25 2,71 1,25 2.00 33
42 1.50 2,71 1.50 1.71

43 1.62 2.57 1.50 1.71 OMIT
44 1.12 2.43 1.12 1.71 OMIT
45 2.12 3.12 1.50 2.00

46 2.12 2.75 1.62 1.75 ‘

25
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TABLE o MECHANLUAL LU

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

. MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 4,52 4,36 2.92 2,73
2 3,84 3,64 2,24 2,36
3 3.08 3.27 1,92 2,27
4 3.16 3.82 2.00 2,27
5 3.04 3,73 1,84 2,36
6 2.92 3.45 1.62 2,27 *F
7 3.24 4,36 2,12 2,73 *RF
8 2,92 3.6 1,83 2,40 AF
9 2.88 3.09 1.68 2,00
10 3.68 3.91 2.24 2,45
11 4.08 4.45 2,52 © 2,56
12 3.16 . 3.09 1.96 2,00
13 3.88 4,27 2.36 2,64
14 3.80 4,18 2.44 2.64
15 3.21 3.18 2.04 2.18
16 2.76 3.64 1.68 2.27 *F
17 2.68 3.55 1,68 2.27 *F
18 3.24 4,00 1,96 2,36
19 3.16 3.64 1.96 2,18
20 3.39 4,40 2.13 2,70
' 21 2.30 3.00 1.57 1,91 r
22 2.16 2.55 1.32 1,82 *F
23 4,16 4,36 2.60 2.64
24 4,08 4,00 ' 2,52 2,27
25 4.16 3.70 2.60 2.40
26 2.68 3.27 1.80 2.00
27 4.36 4.36 2.72 2.64
28 4.08 4,36 2.60 2.64
29 4.17 4,36 2.56 2.73"
30 3.84 4,36 2.44 2.64
31 3.72 4,00 2.28 2.36
32 3.68 3.91 2.28 2,36
33 4,12 4,18 2.52 2.55
34 4,60 4.36 2.76 2.64
35 4,12 3.73 2.48 2,27
33 2.60 3.09 1.4 2.00 *F
37 3.04 3.55 1.76 2.09
38 3.04 3.64 1.80 2.27
39 3.96 4,09 2.44 2.64 ,
40 2,04 3.09 l.28 2,00 *RF
a1 2.44 3.00 1.52 1.91
EY) 3.28 3.18 1.72 1.82
73 7.73 3.18 1.70 2.18
44 2.75 3.09 1.64 2.09
45 2.68 2.91 1.56 1.91
. 46 2.44 2.73 1.40 1.91 *p
47 2.79 3.00 1.50 2,00 *F
I
26
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TABLE 7

MACHINE TOOL

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

- 20 -

MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER

1 4,42 4.60 2.68 2,80

2 3.68 4.32 2.26 2,60

3 4.90 4.90 3.00 3.00

4 4,26 4.75 2.68 2.95 *F

5 4.39 4.75 2.61 2.85

6 4,74 4.90 2.90 3.00

7 3.79 4.15 2.37 2.60

8 4,33 4.68 2.67 2,90

9 4,78 4.95 2.83 3,00

10 3.61 3,35 2,33 2,20

11 4,06 3.84 2,44 © 2,42

12 2.61 3,05 1,50 1,95 *F
13 2.28 1.90 1,33 1,60 OMIT
14 2,50 2.00 1,44 1,65

15 3.06 2.47 1.78 1,84

16 3.28 3.42 1.83 2.21

17 2.83 3.42 1.61 2.26 93
18 2.72 3.31 1.61 2.21 E
19 2.56 2.61 1.50 1.89

20 3.44 4,05 2.06 2.55 be P
21 3.28 3.70 1.83 2.40 F
22 3.17 3.85 1.94 2.45 *F
23 2.42 3.35 1.47 2.20 * RF
24 4,05 4.25 2.37 2.55

25 2,79 3.65 1.58 2.20 * RF
26 2,74 2,74 1.53 2.00 33
27 2,53 2,37 1,37 1,74 *F
28 3,10 2,90 1,63 2,05 33
29 2.84 3.40 1,74 2,10

30 2.90 3.30 1.58 2.20 33
31 3.74 4,45 2,42 2,75 KR
32 3.26 3,80 1,95 2,35

33 5,00 4.80 3,00 3,00

34 4.26 4,32 2,68 2.79

35 4,00 4,32 2.39 2.74

36 3.00 3,79 1,84 2,47 43
37 2.84 3,67 1,74 2,39 33
38 2,21 2,32 1,32 1.68 DMIT
39 2.16 2.26 1,26 1,63 DMIT
40 2,05 2,47 1,21 1.79 *F  OMIT'
41 3,17 3,55 1,89 2.25

42 2,53 2,74 1.29 1.79 33
43 2.47 2.32 1.41 1.53 DI T
44 2,24 2.10 1.18 1.47 OMIT
45 2.53 2.32 1.53 1.63

46 2.24 2.11 1.29 1.58 OMIT .
47 2.24 2.05 1.17 1.53 OMIT
48 4.06 [ 3.95 2.41 2.63



TABLE 7

MACHINE TOOL

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

(Continued)

MATH

RATING - MEAN FREQUENCY - MEAN

TASK | EMPLOYEE 1 EMPLOYER EMPLOYEE EMPLOYER

49 3.47 3,61 2,12 2.33

50 2.94 3.28 1.53 2,22

51 2.65 3.22 1.47 2,11 o33
52 2.47 3,00 1,29 1,95 *F
53 2.82 3,50 1.59 2,30 *F
54 3.41 3,53 1,71 2,32 *F
55 2,19 2,42 1.19 1.74 *F  OMIT
56 3,39 3.45 1.72 2.30 *F
57 3,22 3,60 1.61 2.35 *F
58 3,11 3.47 1.56 2.32 *F
59 2,78 2.84 1.56 2.00

60 2,24 1,61 1.24 1.22 MIT
61 2,78 3,05 1,61 1,95

62 __2.50 3,16 1,61 1,95

63 2.89 3.42 1,61 _2,16

64 2.69 2,94 1.38 1,94 F
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TABLE 8

AUTOMOTIVE MECHANICS

RATING AND FR'E.IQUENCY MEANS ON MATH TASKS SURVEY

- 22 -

MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER

1 4.83 4.67 3.00 2.94

2 2.75 2.78 3.92 3.94

3 2.50 2.61 4.00 3.28

4 4.00 3.28 2,42 2.17

5 3.25 3.06 2,08 2.00

[ 2.92 2.94 1,92 1.89

7 4.50 3.50 2,58 2.39

8 4.50 4.00 2.67 2.67

9 3.42 3.06 2,08 2.11

10 3.83 3.83 2.42 2.33

11 3.08 3.28 1,92 2.06

12 3.17 3.50 2.00 2.33

13 3.67 3.67 2,17 2.33

14 2.83 2.94 2,00 1.83

15 2.58 3.12 1,75 2.00

16 1.50 1.89 1,17 1.53 DMIT
17 2.33 3.29 1.75 2,06

18 2.17 2.50 1.58 1.78

19 2.17 2.83 1,67 1.83

20 3.00 3.44 1.83 2.17

21 2,17 2.38 1.33 1.72 MIT
22 1.83 2.11 1,33 1.67 DMIT
23 4.42 4.67 2.50 2.83

24 1,67 2,39 _1.33 1.56 _ MIT
25 4.17 4,00 2,58 2.67

26 3.33 3.56 2,08 2,28 :
27 1,92 2,17 _ 1,42 1,56 DMIT
28 4.67 4,72 2,92 2,89

29 3.75 4.22 2,25 2,56

30 2.00 2.11 1,42 1,56 DMIT
31 2,17 2,61 1,50 1,78

32 1.92 2.11 1.33 1,61 OMIT
33 1.92 2.06 1.33 1,56 OMIT
34 2.00 2.11 1.42 1.50 DMIT
35 2.08 2.39 1.50 1.78 DMIT
36 2.08 2.5 1,42 1.78

37 2.33 2.67 __1.58 2.00

38 3.83 4.44 _2.08 2,72 23
39 1.75 2.17 _ 1,33 1,72 OMIT
40 1.83 2.39 _1.33 1.72 DMIT
41 3.25 3.78 1,83 2,17

42 1,67 2,67 1,33 1,83 * RF
43 2.25 2.94 1,58 2,00

44 2.00 2,72 1.50 1.83

45 3.25 3.78 1,83 2,28

46 2.92 3.28 1.75 2.17

47 2.08 2.50 1.33 1.71

48 2.08 2,22 1.42 1.59 PMIT



RATING AND Fl.?EQUENCY MEANS ON MATH TASKS SURVEY

TABLE 8

AUTOMOTIVE MECHANICS

(Continued)

MATH RATING -~ MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
49 3.00 3.72 1.75 2.28 *F
50 2.92 3,22 1.75 2.06
51 4,25 4.50 2,58 2.61
52 1,92 2.33 1.25 1.47 OMIT
53 1,75 2.22 1.67 1.35 OMIT
54 1.58 1.83 1,00 1.29 IOMIT
55 2.58 2.61 1.58 1.82
56 2.08 2.44 1.42 1,71 :
57 1.58 2.61 1,17 1,78 RF
58 1.67 2.33 1,25 1,61 OMIT
59 2.42 2,83 1,75 © 1.83
60 3,58 3,33 2,25 2,06
61 2.83 3.17 1,75 2,00
62 2.42 2.89 1.50 1.94
63 2.67 2.78 1.58 1.89
64 2.33 2.78 1.42 1.89
65 2.50 3.00 1.42 2.06 23
66 2.83 2.39 1.75 1.67
67 2.83 3.56 1.75 2.33 23
68 2.25 2.50 1.25 1.76
69 3.17 3.56 1.92 2.44
70 3.50 2.61 1.83 1.71
71 3.17 2,94 1.83 1.94
72 3.25 3.67 2,08 2,29
73 3.33 3.11 1.83 2,06
74 2.33 2.83 1.58 1.88
75 2,58 2.78 1.50 1,88
!
- 23 = J3()



TABLE 9

AUTO PARTS

RATING AND FliE_O_UENCY MEANS ON MATH TASKS SURVEY

MATH RATING ~ MEAN FREQUENCY ~ MEAN
TASK EMPLOYFEE | EMPLOYER EMPLOYEE EMPLOYER
1 4.86 4.75 3,00 3,00
2 5.00 4.62 3.00 3.00
3 4.86 4.50 3.00 2,75
4 3.14 3.88 2.28 2,38
5 2.29 3.25 1.86 2.12
6 2,14 2.38 1.86 1.75
7 3.00 3.62 1.86 2,50
B 4,14 4,38 2.57 2,50
9 3,33 2,62 2,17 1.88
10 3,50 2,88 2.33 2.25
11 3.33 2,62 .233 1,75
12 3.00 2.88 2,00 2,00
13 3.60 2,57 2.20 1,71
14 3.83 2,25 2.50 1.75
15 4.67 4.38 3.00 2.75
16 1,67 1,25 1.17 1.25
17 3.17 3,12 2,00 2,12
18 2.83 2,25 1.83 1.75
19 3.33 2,75 2.17 1.38
20 2.33 2,88 1.67 1.88
21 1.67 1,50 1.33 1.25
22 1.67 1.38 1.33 1.25
23 3.83 2.12 2,33 1.88
24 2.50 1.12 1.67 1.12
25 4.50 3.00 2.83 2.25
26 3.50 2.75 2,17 1.88
27 2,00 1.00 1.50 1.00
28 4.00 4,25 2.50 2.62
29 3.29 3,62 2,00 2.12
30 1,57 1,12 1.29 1.12
31 2,14 1.75 1.57 1.38
32 1,43 1.88 1.29 1.62
33 1,43 1,00 1,29 1,00
34 2,00 1,00 1.43 1,00
35 1,57 1.38 1.29 1.25
36 1,57 1.38 1.29 1.25
37 2,57 2,00 1.43 1.62
38 4.43 3.25 2.57 2.12
39 1,57 1.00 1.14 .00
40 2.28 1.00 1,57 1,00
41 1.86 1.25 1.14 1.25
42 1.29 1.00 T.13 T.00
43 1.71 1.25 1,29 1.25
44 2,14 1,12 1.43 1,12
45 3.28 1.75 2,00 1.50
46 2,57 ~ 2.00 1.57 1.50
47 1.71 1.25 1.29 . 1,12
48 ~ {  1.57 I 1.12 1.29 } 1.12
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TABLE 9

AUTO PARTS

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY (Continued)

MATH

RATING - MEAN

FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPIOYEE EMPLOYER
49 4.00 2.37 2.50 1.88 R
50 3.50 2.25 2.00 1.75
51 4,50 4.00 2.67 2.38
52 1.83 1.00 1.17 1.00 DMIT
53 1.33 1.00 1.17 1.00 OMIT
54 2.00 1.00 1.5 1.00 DMIT
55 2.17 1.38 1.33 1.12 OMIT
56 2.33 1.25 1.50 1.25 kR' OMIT
57 3.83 2.50 2.33 2.12
58 4,00 2.50 2.50 2.00 FR
59 3.33 2.75 2.00 - 1.88
%0 3.83 1.62 2.17 1.38 kR
61 5.00 4,12 2.67 2.62
62 4.50 4.12 2.67 2.62
53 4.50 3.88 2.67 2.50
64 3.83 4.00 2.33 2.62
65 3.50 2.62 2.17 1.75
66 3.17 2.50 2.00 1.62
67 5.00 4.00 3.00 2.62
68 3.00 3.00 2.00 1.88
69 4,17 3.62 2.50 2.50
70 2.29 1.25 1.57 1.12 OMIT
71 2.43 1.62 1.57 1.38 DMIT
72 3,29 3.00 2.00 2.00 DMIT
73 2,00 1,38 1.71 1.25 OMIT
74 1.86 1.00 1.29 1.00 HMIT
75 2,14 1.00 1.29 1.00 DOMIT

&



TABLE 10

AUTO BODY

RATING AND FR.EQUENCY MEANS ON MATH TASKS SURVEY

*R

*F
*R

OMIT

*RF
*RF
*F

T @

*RF

*F
*RF  OMIT

*RF OMIT .
OMIT |
OMIT
OMIT
CMIT
OoMIT
OMIT
OMIT

OMIT

*RF

OMIT

OMIT '
OMIT

MATH RATING - MEAN FREQUENCY - MEAN
TAS¥ EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 3.27 4.67 2.36 2,87
2 4.00 4.80 2.73 2.87
3 3.55 4,47 2.45 2.73
4 2.73 3.73 2.18 2.20
5 2.55 3.20 1.82 2.13
6 2.27 2.47 1.82 1.80
7 3.82 3.80 2.09 2.53
8 2.91 4,07 2.18 2.60
9 1.50. 2.50 1.50 1.93
10 2.60 3.14 1.90 2.14
11 2.50 2.92 1.70 - 2.00
12 2.40 3.36 1.90 2.36
13 2.70 3.29 2.00 2.07
14 2.50 3.21 1.80 2.21
15 3.30 3.43 2.30 2.36
16 1.30 1.57 1.10 1.29
17 2.10 3.00 1.70 2.21
18 1.60 2.64 1.30 1.93
19 1.60 2.64 1.30 1.33
20 1.70 2.50 1.40 1,93
21 1.90 3.00 1.40 2,14
27 1.70 2.64 1.30 1.79
23 2.10 2.29 1.70 1.71
24 1,30 2,57 1,20 1,86
25 2.60 3.36 2,10 2,21
26 2.00 2.86 1.50 1.93
27 1,40 2.36 1,30 1.79
28 3.30 4,29 2.50 2.71
29 2,82 3.33 1.73 2.13
30 1.55 2.27 1.18 1.80 '
31 1.64 1.53 1.36 1,20  °
32 1.64 1.80 1.36 1.53
33 1.45 1.40 1.18 1,07
34 1.45 1.33 1,18 1,20
35 1.73 2,00 1,36 1,67
36 1.55 1,93 1.27 1,60
37 1,73 2,26 1,45 1,73
38 4,27 4.40 2,91 2,67
39 1,91 2.40 1.36 1.60
40 2.27 2.80 1.45 1.80
41 3.45 3.33 2.18 2,20
a2 1.54 2.60 1.27 1,93
43 2.45 2,80 1,64 2,00
44 2,27 2,73 _1.45 1.87
45 2.00 2,20 1,55 1,67
46 1.82 2.20 1.36 1.60
47 1.45 1.93 1.27 1.40
48 1.64 [ 1.67 1.36 1.33
T - 26 - 33

OMIT



TABLE 10 AUTO BODY

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY (Continued)
. MATH RATING - MEAN FREQUENCY - MEAN !
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER |
49 2.00 3.36 1.60 2.21 *RF
50 1.50 7.64 T.60 T.79
51 4.20 4.64 2.70 2.86
52 1.70 2.36 1.50 1.64 OMIT
53 1.60 2.21 1,50 1,57 OMIT
54 1.20 1.71 1,10 1,21 OMIT
55 1.50 1.50 _1.10 1,21 OMIT
56 2.00 1.86 1,40 1,50 OMIT
57 1.30 1,86 1,10 1.43 OMIT
58 1.20 1,93 1.00 1.57 *F  OMIT
59 1.90 2,50 1,40 - 1.86
60 1.80 2,57 1,30 1,64
61 2.70 3.07 - 2,00 2,07
62 2.90 3.29 2.10 2,14
63 3.40 3.36 2.20 2.36
64 3.40 3.36 2.20 2.36
65 3.00 3.07 2.00 2.07
66 3,20 2,93 1,90 1,93
67 3.60 3.43 2.4Q 2.39
68 2.20 3.00 1.60 2.07
- 69 3.60 3,64 2,50 2,36
. 70 1.64 1,60 1,27 1.33 - |oMIT
71 1.55 1,60 1,27 1.27 OMIT
72 2.27 3,00 1,64 2,13 :
73 1.55 1.53 1,18 1,20 OMIT
74 2.09 2.06 1,45 1,53 OMIT
75 1.91 2.00 1.45 1.47 OMIT
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TABLE 11

DIESEL MECHANICS

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

- 28 -

MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER

1 3.94 4.67 2.50 2.80

2 3.75 4,53 2,44 2,67

3 3,31 4,33 2,19 2,60 *R

4 3,88 4.33 2,44 2.53

5 3.80 4,00 2,25 2.40

6 3.27 3.33 2,00 2.13

7 4,38 4,27 2,75 2.60

8 4,56 4,47 2,75 2.53

9 3.19: 3.60 2,06 2.33

10 3.88 3.87 2,25 2.40

11 3.69 3.47 2.06 © 2,13

12 3.81 3.33 2,19 2.13

13 3.94 4,00 2.19 2,33

14 3.25 3.00 1.94 2.00

15 2.75 2.67 1.62 1,93

16 2,00 1.60 1,38 1,33 OMIT
17 3.19 2.87 _2.06 1,87

18 2.88 2.67 1.88 1.73

19 3.13 2.87 2.0Q 1,93

20 3.75 3.07 2.19 2.07

21 2,50 3.43 1.62 2.21 *RF
22 2.50 2.79 1.62 1.85

23 4,75 4,50 2.88 2.79

24 2.50 2.57 1.69 1,71

25 3.56 4,13 2.38 2.60

26 3.19 2.86 2.06 2.00

27 2.38 2.43 1,56 1.64

28 4,75 4.40 2.94 2.80

29 3.25 3.07 1.88 2.20

30 2.56 2.43 1.62 1.50 °

31 3.69 3.00 2,12 2.00

32 2.88 2,20 1.62 1.60

33 2,44 2,00 1.56 1.47 OMIT
34 2.94 2,20 1.69 1.53 :
35 2,81 2,21 1.69 1.57

36 3,12 2.21 1.75 1.57

37 2,94 2,47 1.81 1.60

38 4,12 3,53 2.50 2.07

39 2,50 2,87 1.69 1.67

40 _ 2,81 3,13 1,81 1.93

41 4,31 3,93 _2.56 2.40

42 2.56 2,71 1.62 1.79

43 2.81 3.00 2,00 1.93

44 2.50 3.07 1,56 2.13 *F
45 4.38 3.8 2.56 2,40

46 4,25 3.53 2.44 2.20

7 2.31 2.4% 1.69 1.60 OMIT
48 2.06 2.13 1.44 1.60

35
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TABLE 11 DIESEL MECHANICS

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY (Continued)
MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
49 2.69 2.93 1.69 1.87
50 2,31 2,60 1,56 1,67
51 4.69 4,13 2,94 2,53 *F
52 2,25 2,47 1,56 1,60 OMIT
53 2,06 2,07 1,31 1,53 OMIT
54 1,75 1,93 1.25 1.40 OMIT
55 3,00 2,67 1.75 1.67
56 2,00 2,27 1.38 1.80 *F  OMIT
57 1,56 1,60 1,12 1.33 OMIT
58 1,38 1.53 1.06 1.20 OMIT
59 2,50 2,67 1.75 " 1.87
60 3,88 3,67 2,12 2,27
61 2,69 2,13 1.69 1.67 OMIT
62 2,62 1,93 1.62 _1.60 OMIT
63 2,56 1,87 1,50 1,53 OMIT
64 2,50 1,87 1.56 _1.53 OMIT
65 1.94 1.73 1,25 1,40 OMIT
66 2.50 1.73 1.56 1.33 OMIT
67 2.62 2.27 1.62 1.60
68 2.12 2.00 1.25 1.53 OMIT
' 69 3.44 2.73 2.00 1.93
70 3.94 3.00 . 2.31 2.13 - |*R
71 4.06 2.80 2,25 2.00 *R
72 3.12 3.00 1.81 2.07 .
73 4.44 3.53 2.31 2.13 *R
74 3.62 3.00 2.06 1.87
75 3.44 2.80 1.81 1.93
= 36
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TABLE 12

WELDLING

RATING AND FREQUENCY MFANS ON MATH TASKS SURVEY

- 30 -

MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE |  EMPLOYER
1 4.50 4,59 3,00 2,94
2 4,40 4,47 _2,80 2,94
3 3.6 4.56 2.40 2.88
4 4,70 4.35 2.90 2.82
5 4,30 4.05 2.70 2.71
6 3,20 3.53 2.20 2.35
7 4,00 4.41 2.50 2.82
8 4,10 3.88 2,60 2.47
9 3.00 3.3% 2.11 2.24
10 3,56 3.71 2.22 2.47
_11 3.11 3,29 1.89 - 2.3%
12 3,22 3.29 2.11 2.135
13 _4,00 2.94 2.56 206
14 3,33 2,53 2.11 1.94
15 1.89 2,53 1.33 2,00
16 1.56 1.88 1,22 _1.59 OMIT
17 2.11 2,24 1.56 1.71 OMIT
18 1.78 1,65 1.33 1.41 OMIT
19 2.00 1.94 1.33, 1,53 OMIT
20 2.78 3,12 1.78 2,29
21 3.56 3,29 2.11 2.47
22 3.44 2,76 2,00 2.06
23 3.00 2,29 1.78 1,71
24 2.67 2,62 1,89 2,06
25 3,11 3.29 2,22 2.41
26 2.60 2,12 1,60 1.47 MIT
27 2,80 2,29 1,80 1,65
28 4,60 4,71 _2.90 2,94
29 2.70 2.24 1,60 1,53
30 2.90 2,18 1.70 l,59 '
31 __ 2,70 2,12 1.60 _1.53
32 2,30 2,35 1.60 1.7 DMIT
33 2,20 1,65 1.40 1.29 DMIT
34 2.20 1,65 1.30 1.24 OMIT
35 2.00 1,82 1.30 1.24 DMIT
36 2,00 1,53 _1.30 1.24 DMIT
37 2,10 2,53 1.50 1.82
38 1,90 2,53 _1.30 1.88 33
39 2.90 3,00 2.00 2,18
40 3.30 3,06 2,20 2.18
41 3.10 2.94 1.90 _2.00
42 2,60 2,82 1.80 1.94
43 3.60 3.65 2.30 2,41
44 4,20 3.18 2.60 2,18
45 2.00 2,06 2133 _1.53 OMIT
46 2,33 1.94 1.67 1,47 OMIT
47 2.00 1,82 1.44 1,41 OMIT
48 1,78 1.76 1,33 1,35 OMIT
37




TABLE 12

WELDING

RATING AND FhEQUENCY MEANS ON MATH TASKS SURVEY

(Continued)

MATH

RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE ' EMPIOYER EMPLOYEE EMPLOYL! 1
49 2.67 2.47 1.78 1.76
50 2,67 1,82 1,78 1.59
51 3,78 4,06 2,44 2,53
52 2.56 2,76 1,89 2.00
53 2,11 2,53 1.44 1.76
54 2,00 2,12 1,56 1.65
55 1,44 1,38 1.22 1.19 OMIT
56 1,22 1.71 1.00 1.41 OMIT
57 1,33 1,65 1.00 _1.35 OMIT
58 1.33 1,35 1,11 1.18 OMIT
59 2.11 1.88 1.56 s 1.47 OMIT
60 2.67 2.23 1,89 1,71
61 2.11 2.24 1.56 1,94 OMIT
62 2.67 2.65 1.67 2,12
63 2.11 2.06 1.44 1.65 OMIT
64 2,00 1,94 1,33 1,59 OMIT
65 2,50 3,12 1,71 2,41 *F
66 2,50 3,00 1,80 2,24
67 2,20 2.47 1,50, 1.88 OMIT

- 3] -
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TABLE 13 RETAIL SALES

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

MATH RATING -~ MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 4.00 4,50 2.62 2.90
2 2,38 3.50 1.50 2.20 *F
3 2.25 3.20 1,38 2,00 *P
4 1.88 2,10 1,38 1.50 OMIT
5 2.50 3,70 1,75 2.40
6 2.12 3.30 1,50 2,10
7 2,50 3,70 1,75 2.50
8 2,12 2,50 1.38 1.80
9 2.88 - 3,70 2.00 2.50
10 3,00 4,33 1.88 2.67
11 3,12 3,20 2.00 c2.20
12 3.88 4.10 2.38 2.70
13 3.88 4.60 - _2,38 2.90
14 3.38 4.40 2,25 2,60
15 3.50 4.50 2,25 , 2,80
16 3.50 4.40 2.00 2,60
17 2.25 3.70 1.38 2.30 *F
18 2.00 3.90 1.50 2.50 *RF
19 3.88 5,00 2.50. 2.90
20 3,12 4,00 : 1,88 2,50
21 3.00 3.80 1.88 2,10
22 3.12 4,10 1.88 2.60
23 3.00 4,20 1.88 2.30
—24 2,88 3.90 1.88 2.60
25 2,75 3,00 1,75 1,89
26 2.88 3,60 2,00 2.30
27 2.25 2,90 1,50 1.70
28 1,75 2,20 1.12 1,50 ODMIT
29 1,75 2,50 1.25 1.80 - DMIT
30 1.88 2.50 1,25 1.70 DMIT
31 1.62 2,20 1,12 1,50 ~  pMIT
32 1.75 2,00 1,12 1.20 DMIT
33 1.50 1.90 1,00 1,30 bMIT
34 3.00 3.30 2,00 2,00
35 1.62 2,40 1.12 1.60 bMIT
36 2,00 13,00 1.25 2.00 23
37 2.25 2.90 1.25 1.90
a8 1.88 2.80 1.12 1.80 rF
39 2.62 3.60 1.62 2.10
40 3,25 3.80 2.00 2.30
41 2.00 2,60 1.25 1.70
42 1,75 1.90 1.12 1.40 #MIT
43 3.00 3,30 1,75 2,00
44 2.88 3.70 _2,00 2,00
45 3.00 3.50 1,75 2.10
46 3.12 3.50 1,75 2.20
47 2.38 2.60 1.38 1.80
i 48 2.25 2.40 1,38 1.50 DMIT

39
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. TABLE 13 RETAIL SALES

RATING AND éREQUENCY MEANS ON MATH TASKS SURVEY (Continued)

MATI{ RATING - MEAN FREQUENCY - MEAN

TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER

49 2.50 2.80 : 1.38 1.70

50 2.12 2.30 1.25 1.50 OMIT

31 2.00 1.90 1.25 1.30 OMIT

Y) 2.00 2.50 1.12 1.60 *F OMIT
53 3.00 2.20 _1.88 1,50

54 2.62 2,50 _1.75 1,40

4

- 33 -




TABLE 14 SALES MANAGEMENT

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 4,90 4,25 3,00 ° 2.88
2 3,20 2,96 2,20 2.08
3 3,10 2,88 1.90 2.08
4 2,20 _ 2,21 1.50 1.67 OMIT
5 3,80 3,21 _ 2,30 2,17
6 3,30 2.83 2.20 2.00
-7 4,20 3.83 2.70 2.50
8 3.20 3.46 2.00 2,29
9 3.40 3.56 2.10 2.26
10 4,20 4,00 2.60 2.57
11 3,40° 3.43 2.40 - 2.30
12 4.80 4,70 2.90 2,91
13 4.30 4,43 2.60 2.83
14 3,90 4.26 2.40 2,61
15 4.40 4,65 2.60 2.87
___ 16 4,40 4.43 2.50 2.65
— ,' 3,70 3.83 2.40 2,39 .
— 3,70 3.61 1.90 2.35
19 4,50 4,22 ' 2.7Q 2.65
20 4.30 4,61 2.60 2.74
21 3.50 3,61 2,00 2,30
22 4,10 4,04 2.40 2.52
23 4,00 4,22 2.40 2,52
24 3.90 4,17 2.40 2.48
25 3.40 3,00 2,10 1.91
26 3.90 2.87 2.40 1.74
27 2.60 2.61 1.60 1.74
28 2.10 2,00 1.40 1.38 OMIT
29 2,60 1,79 1.70 1.25 OMIT
30 2.20 1.88 1.30 1.42 OMIT
31 1,60 1,46 1.10 1,20 ° DMIT
32 1.90 1.58 1.30 1,29 DMIT
33 1.90 1.75 1.40 1,42 __bmIT
34 3,40 3.13 2.00 2.22
35 2.30 2,08 1.40 1,46 DMIT
36 . 3.00 2.96 1.80 2.04
37 2,90 2,62 1,70 1,83
38 2.20 2,17 1,50 1.58 DMIT
39 3,30 3,75 1.90 2.29 .
40 4,50 _2.83 2.80 1,92 kRF
41 2.44 2,62 1.78 1.67
42 2.60 2,42 1.60 1.62
43 3.30 4,00 1,90 2.45 k.
44 3.80 4,21 2.10 2.54 i
45 3.10 3.96 1.80 2.50
46 2.90 4.04 1.70 2.50
47 3.20 3,92 1.80 2.54 43
| 48 3.20 4,09 1.80 2.61 F

];f{l(;‘ , -a- 41




TABLE 14

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

SALES MANAGEMENT

(Continued)

- 35 =

MATH RATING - MEAN FREQUENCY - MEAN

TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER

49 2,90 4,12 1.80 2,50 *RF
50 2,20 3.25 1.30 2,17 *RF
51 2.10 2,33 1.40 1,71 OMIT
52 2.60 3.29 1.70 2.08

53 3.40 3.46 1,90 2.17

54 3.20 3.21 1.70 1.96

d
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TABLE 15 ELECTRICITY (Electrical Power)

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

MATH RATING - MEAN FREQUENCY - MEAN ‘
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 3,57 4.21 2.50 2.50
2 3.14 3,79 2,21 2.36
3 3,29 4,00 2,21 2.43
4 2,29 3,07 1,64 2,00
5 2.79 3.07 2,00 1.93
6 2,71 3,21 1,93 1.77
7 2,36 2,46 1.64 1.69 OMIT
8 2,71 3,00 1.50 1.71
9 2,71 2,54 1,64 1.69
10 2,57 2,31 1.57 1.46
11 2,64 2,57 1.57 © 1.71
12 3,14 3,43 1,79 2.29
13 2,71 __ 2,86 ' 1.71 1.62
14 2421 3,14 1,50 1.93
15 3,57 3,93 2,00 2.43
16 2,21 2,93 1,36 1.79
17 2,43 3.36 1,57 2,00 kR
18 2,36 2.14 1,36 1,43 DMIT
19 2,21 2.29 1,29 1.57 DMIT
20 2,71 2.79 1,79 2.00
21 3.29 3.50 1.64 2.21 F ‘
22 2.43 2.43 1l.64 1.79 - MIT
23 2,71 2.50 1.50 1.64
24 3.07 3,21 1.64 2.07
25 2.64 2.93 1.64 1.86
26 2.57 2.86 1.57 1.79
27 3.00 2.43 1.43 1.64
28 2.50 2.29 1.36 — 1.43 DMIT
29 2.71 2.50 1.43 1.57
30 3.29 3.29 1,57 2,14 33
31 2,57 2,21 1,57 1,50 °  OMIT
32 2.79 2.57 1,36 1,79
33 2.57 2,53 1,29 1,46
34 2,36 2.77 1,21 1.77 33
35 3.36 3.29 1,79 2,14
36 2,64 2,79 1,29 1,93 33
37 2,64 2,71 _1.50 1.71
38 1,93 1,69 1,14 1,15 OMIT
39 2.14 2,38 1,29 1.46 OMIT
40 2,86 2,71 1.43 1.71
41 2,64 2,71 1,29 1.79
42 2.43 2,50 1,21 1,64 *p
43 3.64 3.29 1,71 2,29
44 : 3.29 3,00 1,57 2.00
d
Q 43
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TABLE 16

' INSTRUMENTATION

(Industrial Electronics)

RATING AND FhEQUENCY MEANS ON MATH TASKS SURVEY

- 37 -

MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE '| EMPLOYER EMPLOYEE . EMPLOYER

1 2.47 3.14 1.73 2.00

2 3.07 3.57 2.07 2.29

3 3.00 3,00 2.00 2.00

7 3.20 3.86 2.13 2.43

5 2.73 2.71 1.87 1.86

6 2.47 2.29 1.80 1,71

7 2.27 3.57 1.67 2.14 R

8 2.60 3.57 1,87 2.14

9 2.47 3,43 1.73 2,14

10 2.07 2.71 1.40 1,71

11 3.00 3.14 2,00 - 2,00

12 3.20 3,29 2.07 2.00

13 2.27 2.57 1.47 1,57

14 3.53 4.14 2.20 2.57

15 2.87 3.71 1.86 2.14

16 2.53 3,00 1,73 1.86

17 2,13 1.86 1,47 1.57 DMIT
18 2,73 3.29 1.80 1.86

19 2.07 2.33 1.4Q 1.33 DMIT
20 3.47 3.43 2.20 2.14

21 2.67 3.29 1.73 2.00

22 2.20 2.43 1.47 1.43 OMIT
23 2.13 2.43 1.40 1.57 OMIT
24 2,47 2,43 1,53 1,71 OMIT
25 1,87 2,28 1.13 1,57 *F  OMIT
26 2,00 2,71 1,20 1,71 * P
27 1,93 2,43 1,20 1,71 OMIT
28 2,26 2.71 1.40 1,71

29 2.40 2.86 1,53 1,71

30 2.40 2.57 1,53 1.57

31 2,13 2.57 1.29 1,57 °

32 1.67 2.29 1,14 1.57 DMIT
33 1.80 2.43 1.14 1,71 kF  OMIT
34 3.80 4,00 2.33 2.43

35 3.27 4,00 2,00 2.43

36 2,53 2,71 1.40 1,71

37 2.60 2,86 1,47 1.86

38 2.20 2.71 1,27 1.86

39 2.26 2.86 1,27 1.86 '
40 2.00 2.00 1.20 1.43 DMIT
41 2.13 2.57 1.33 1.57

42 2.00 2.57 1.26 1.57

13 2.27 2.43 1.40 1.57 OMIT
44 3.27 3.29 2,06 2.00

45 3,60 3.29 2.13 2.00

46 3.40 2.43 2.00 —1.71

a7 7.27 1.23 1.a7 1.14 ———EMIT
48 2.20 1.57 1.40 1.29 MIT



. TABLE 16 INSTRUMENTATION

(Industrial Electronics)
RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

(Continued)
MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
49 2,07 2,29 1,13 1,57 *F  OMIT
50 1.60 1,14 1,07 1,14 OMIT
F J
| 2
45




TABLE 17 CARPENTERS

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

. MATH RATING - MEAN FREQUENCY ~ MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 3.88 3.80 2,56 2.50
2 4,88 4,60 3.00 3.00
3 4.50 4,40 2475 ~ 2.80
4 4,44 4,20 2.81 2.50
5 4.50 3.80 2,69 2.40
6 3.50 3.60 2,19 2.20
7 3.56 3.60 2.12 2.20
8 3.62 3.60 2.25 2.00
9 3.31 3,70 , 2.07 2.20
10 3.69 3,70 2,31 2.30
11 3.50 3.70 2,12 - 2.30
12 4.44 4,20 2,69 2.60
13 3.81 3,50 2,38 2.40
14 2,25 3,00 1,50 2430 o33
15 2.19 3,50 1,31 2433 b RE
16 2.44 3.90 1.50 2.20 RF
7 3.06 ~ 3.30 1.94 ~ 2.00
18 2,38 2,90 1,57 1,70
19 4,00 4,10 __ 2,38 2,50
20 3,62 3,60 2,06 2,40
' 21 3,38 3,30 1,88 2,10
22 3,12 3,10 1,75 2,10 -
23 2.75 2,60 1... 2.00
24 3.12 3.30 1,88 2,10
25 3.88 4,10 2.44 2,60
26 4.19 4,20 2.62 2.70 -
27 2.06 2,40 1,25 1.70 DMIT
28 3.31 3,40 2,00 2420
29 3.69 4,10 2.19 2.60
30 4.12 4,20 2.56 2.60
31 3.69 4.20 2,12 2.70 23
32 3.81 4.30 2,31 2.70
33 3.12 3,10 1.94 2.00
34 4.62 4,40 2.62 2.70
35 4.25 4.40 2.38 2.70
36 3,94 4,10 2.19 2.40
37 _ 4,00 4,00 2,06 2.70 33
38 3.00 3,60 1.81 2.20
39 3.06 3,40 . 1.94 2.00
20 3.38 3,60 1.88 2.00
41 2.69 3.40 1.69 2.30 33
42 4,12 4,40 2.62 2.60
_43 4,31 4,10 2,44 2.60
44 4,50 4.40 2.50 2,70
45 4.31 4,40 ~ 2.25 250
' 46 4.38 2.40 .35 —~3.50
47 3.81 3,90 2,19 2,30
| 48 2.56 { 3.10 1,50 2,20 33
‘1(;




TABLE 17

CARPENTERS

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

(Continued)

MATH

RATING - MEAN FREQUENCY - MEAN

TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
49 3,00 3,20 1.62 2.20 *F
50 3.27 3.70 1.87 2.20
51 2.53 2.80 1,60 1.70
52 2,47 2.40 1.47 1.70 IOMIT
53 2.67 2.90 1,73 1.90
54 3.67 3.80 2.27 2,30
55 3.31 3.50 1,94 2.20
LT 3.44 3.70 2.00 2.50
57 3,06 3,20 1,69 2.20
58 3,88 4,30 1.94 _2.70 *F
59 2,12 1.90 1.25 - 1.40 OMI T
60 2.12 2.20 1.31 1.60 MIT
61 2,12 1,90 _1.19 1.30 MIT
62 2,07 1,90 1.13 1.30 MIT
63 2,19 2,10 _1.31 1.40 OMIT
64 1.67 1,90 1,27 1.20 MIT
65 3.44 3,90 1,94 1.26 w3
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TABLE 18 COMBINED AUTO SERVICE

RATING AND i"REQUENCY MEANS ON MATH TASKS SURVEY

. MATH RATING - MEAN FREQUENCY - MEAN
" TASK EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
1 4.15 4,68 2.67 2.89 *RF
2 4,15 4.50 2.67 2.80
3 3.76 4.27 2.46 2.66 R
4 3,52 3.77 2.35 2.30
3 3,11 3,38 2.04 2.16
6 2,76 2.84 1.91 1.91
7 4,07 3,80 2.41 2.50
8 4,09 4,20 2.57 2.59
9 2,89 3,00 1.95 2.09
10 3.52 3.53 2.23 2,29
11 3.20 - 3.15 1.98 - 2,02
12 3,20 . 3,33 2.05 2.24
13 3.53 3,52 : 2.14 2,19
14 3.05 2,93 2,00 1.96
15 3. 09 3.26 2.00 2,19
16 1.66 1.64 1,23 1,35 DMIT
17 2,70 3.07 1.89 2,05
8 2. 39 2.55 1.66 1,80
19 2,53 2.78 1.77 1.89
20 2.89 3.02 1.84 2.04
' 21 2,16 2,69 1.45 1.89 k RF
22 2.02 2.31 1.43 1. 66 . DMIT
23 3,°. 3,63 2,43 2,39
24 2,00 3,30 1,48 1.61
25 3,6 3.73 2.43 2.47
26 3,0n 3.07 1.95 2.06 :
27 1.98 2,11 1.45 1.56 DMIT
28 4,30 4,45 2,77 2.78
29 3.26 _ 3.59 1,96 2,29 33
30 2.02 2.09 1.41 1,55 MIT
31 2.57 2.30 1.70 1.62 DMIT
32 2,11 2.02 1.43 1.59 DMIT
33 1.9 _1.71 1.37 1.32 DMIT
34 2. 1.77 1.46 1.36 DMIT
35 R 2.09 1.50 1.62 OMIT
36 [ 2.24 2,11 1.48 1.60 OMIT
37 2.43 2.41 1.61 1.77 OMIT
38 4,13 4,02 2,50 2,45
39 2,02 2,25 1,43 1,57 OMIT
40 2,35 2,50 1,57 1,70
41 3.46 3.34 2,07 2.11
42 1.89 2.42 1.39 1.73 kRF  OMIT
43 2.41 2,68 1.70 1.88
a4 2.26 2.59 1.50 1.32 .
4s 3.3% .07 2,04 2,04
. 46 3.07 2,88 1.87 1.93
47 1.96 2,16 1.43 1.51 OMIT
| 48 1,89 { 1,89 1.39 1.45
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TABLE 18 COMBINED AUV SERVLICE

RATING AND 'FREQUENCY MEANS ON MATH TASKS SURVEY (Continued)
MATH RATING ~ MEAN FREQUENCY -~ MEAN ’
TASK , EMPLOYEE | EMPLOYER EMPLOYEE EMPLOYER
49 2,80 3,22 1,80 2,09 *F
50 2,52 _ 2,76 _1.68 1.84
51 4,43 4,36 2,75 2.62
52 1,98 2,18 1,41 1.48 OMIT
53 1,77 2,00 _ 1,30 1,41 OMIT
54 1,61 1,71 1,18 1.41 OMIT
55 _ 2,43 2,16 1,50 1,52 OMIT -
56 2,07 2,07 1,41 1,61 OoMIT
57 1,82 2,13 1,30 1,62 *F  OMIT
58 1,77 __ 2,03 1,30 1,55 OMIT .
59 2,45 2,69 1,70 - 1,85
60 3,32 2,98 1.98 1.91
_61 3.05 3.00 - 1.91 2.02
62 2,89 2,91 1.84 2.00
63 3,05 2.84 1.84 2.00
64 2.84 2.85 1.77 2.02
65 2,55 2.62 1.59 1.84
66 2,84 2.36 1.75 1.64
67 3,23 3.24 2,02 2.16
68 2,30 2,56 1.43 1.80 *F
69 3.50 3.36 2.16 2.29
70 3.02 2,25 1.83 1.64 - *R
71 2,98 2.36 1.80 1.69 *R
72 2,98 3,21 1.87 2,15 *F
73 3.09 2,55 1.83 1.73
74 2.65 2,41 1.67 1.65
75 2.65 2,32 1.57 1.65
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TABLE 19 COMBINED SALES

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY

' MATH RATING - MEAN FREQUENCY - MEAN
TASK EMPLOYEE | EMPLOYER EMPLOYEE |  EMPLOYER
1 4,50 4,32 2.83 2.88
2 2.83 3.12 1.89 2.12
3 2,72 2.97 1,67 2,06 *F
4 2,06 2,18 1.44 1,62 OMIT
5 3,22 3.35 2.06 2,24
6 2,78 2,97 1.89 2.03
7 3.44 2.79 2.28 2,50
8 2,72 3.18 1.72 2.15
9 3.17 . 3.61 2.06 2.33
10 3.67 4,09 2.28 2.59
11 3,28 3.36 2,22 - 2,27
12 4,39 4,52 2.67 2,85
13 4.11 4,48 . 2.50 2.85
14 3.67 4,30 2.33 2.61
15 4,00 4.61 2.44 2.85
16 4,00 4,42 2.28 2.64
17 3.06 3.79 1.94 2.36
18 2.94 3.70 1,72 2,39 *F
19 4,22 4.45 2.61 2.73
20 3,78 4.42 2.28 2.67
' 21 3.28 3.67 1.94 2.24
22 . 3.67 4,06 2.17 2.55
23 3.56 4,21 2.17 2.45
—23 3.44 4,09 2.17 2.52
25 3.11 3,00 1.94 1,91
26 3.44 3.09 2,22 1,91
27 2.44 2.70 1,56 1,73
28 1,94 2,06 1.28 1,41 OMIT
29 2,22 2,00 1.50 1,41 - OMIT
30 2,06 2,06 1,28 1.50 OMIT
31 1.61 1,68 1.11 1.29 OMIT
32 1.83 1,71 1.22 1.26 OMIT
33 1.72 1.79 1.22 1,38 OMIT
34 3,22 3.18 2,00 2,15
35 2.00 2,18 1,28 1,50 OMIT
36 2.56 2.97 1.56 2,03 *F
37 2.61 2,71 1,50 1.85
38 2.06 2.35 1.33 1,65 OMIT
39 3.00 3,71 1,78 2.24 *P
40 3.94 3.12 2.44 2.03
41 2.24 2.62 1.53 1.68
42 2.22 2.26 1.39 1.56 OMIT
a3 3.17 3,79 1.83 2.32 133
-7 3.39 4,06 2.06 2.38
45 3.06 3.82 1.78 2,38 *F
' 46 3.00 3.88 1.72 2.41 *RF
47 2.83 3,53 1.61 2.32
| 48 2.78 3.58 1.61 2.27 *F
()
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TABLE 19 COMBINED SALES

RATING AND FREQUENCY MEANS ON MATH TASKS SURVEY (Continued)
MATH RATING - MEAN FREQUENCY - MEAN ‘
TASK EMPLOYFE | EMPLOYER EMPLOYEE EMPLOYER A
49 2.72 3,74 : 1,61 2.26 *RF
50 2,17 2.97 1.28 1.97 *RF
51 2,06 2.21 1.33 1,59
52 2,33 3.06 1.44 1.94 *F
53 3.22 3.09 1.89 1,97
54 2,94 3.00 1.72 1.79
q
vl
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TABLE 21: EMPLOYEE SATISFACTION WITH OWN MATHEMATICS PERFORMANCE ON THE JOB

In the survey employees were asked to respond to the question: "Are you satisfied
with your mathematical performance on the job?" The following table delineates,
by program area the employees' responses,

NO. PROGRAM RESPCNSE FREQUENCY PERCENT
1 Account Clerk Yes 24 100
No 0 0
2  Accounting Yes 22 91.7
No 2 8(3
3 Mechanical Yes 8 100
Drafting
No 0 0
4 Mechanical Yes 22 88
Design
No 3 12
' 5 Machine Tool Yes 18 100
No 0 0
6 Auto Mechanics Yes 10 100
No 0 0
7 Auto Parts Yes 6 85.7
No 1 14.3
8 Auto Body Yes 10 100
No 0 0
9 Diesel Yes 14 87.5
Mechanics
No 2 12.5
10 Welding Yes 7 77.8
No 2 27.2
11 Retail Sales Yes 8 100
' ' No 0 0
52
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TABLE 21 (Continued)

NO. PROGRAM RESPONSE FREQUENCY PERCENT
12 Sales Yes 8 80
Management
No 2 20
13 Electricity Yes 12 92.3
(Electrical Power)
No 1 7.7
14 Instrumentation Yes 14 93.3
(Industrial .
Electronics) No 1 6.7
15 Wood Technics Yes 15 93.8
No 1 6.2
16 Combined Auto Yes 40 93
Service
No 3 7
17 Combined sales Yes 16 88,9
No 2 11.1
o3
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TABLE 22: EMPLOYEE SATISFACTION WITH MATHEMATICS PREPARATION AT VTAE SCHOOL

In the survey employees were asked to respond to the question: "Are you satisfied
with the mathematical preparation you received at the technical institute you
attended?" The following table delineates, by program area, the employees' response.

NO. PROGRAM RESPONSE FREQUENCY PERCENT
1  Account Clerk Yes 20 95
No 1 5
2 Accounting Yes 21 95.5
No 1 4.5
3 Mechanical Yes 8 100
Drafting
No 0 0
4  Mechanical Yes 19 79.2
Design
No 5 20.8 .
' 5 Mach’ne Tool Yes 17 94.4
No 1 5.6
6  Auto Mechanics Yes 9 90
o No 1 10
7  Auto Parts Yes 6 85.7
No 1 _14.3
8 Auto Body Yes 10 100
No 0 0
9 Diesel Yes 11 68.8
Mechanics
No 5 31.3
10 Welding Yes 7 77.8
No 2 22,2
11 Retail Sales Yes 7 87.5

' No 1 12,5




TABLE 22 (Continued)
NO. PROGRAM RESPONSE FREQUENCY PERCENT
12 Sales Yes 7 77.8
Management
No 2 22.2
13 Electricity Yes 11 91.7
(Electrical Power)
No 1l 8.3
14 In' _rumentation Yes 14 93,3
(Industrial
Electronics) No 1 6.7
15 Wood Technics Yes 12 75
No 4 25
16 Combined Auto Yes 36 83.7
Service
No 7 16.3
17 Combined Sales Yes 14 82.4
No 3 17.6
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' CHAPTER 1V CONCLUSIONS

After examining the results of this study, the following conclusions could be
made:

(1) The employer and employee expectations and satisfaction with the

mathematics competencies essential to perform in fifteen occupations
were identified,

(2) An improved model and set of mathematics competencies which can be

used to develop VTAE mathematics curriculum for any occupation was
developed.

(3) A profile matrix of mathematics competencies v.s. occupations was
developed which discriminates those competencies which are common

to all occupations and those which are peculiar to specific
occupations.

RECOMMENDATIONS

The methods used to achieve the objectives are recommended. This was a pilot

study and tentative findings have been established. The interim results need

to be tested and verified in an expanded study. The techniques used here should

be discussed, reviewed, and modified. A state wide survey should include more
’ than fifteen occupations., The resulting broad data base of employee and

employer expectations would have a significant impact on curriculum development

to ensure the attainment of the mathematical competencies needed in the world of
work.
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MASTER LIST OF MATHEMATICS COMPETENCIES
PROGRAM

Please review the mathematics competencies listed below and rate each one for your .
particular program as being essential, nice to know or not needed. Feel free to
add any mathematics skills to the list that are needed.

5 Q

58 .

a 2 ¢

ARITHMETIC SKILLS
100 say, Read, Write Whole Numbers 3 2 1l
101 Compare Whole Numbers Which Is Greater (Or Less Than) 3 2 1l
102 Add and Subtract Whole Numbers 3 2 1l
103 Multiply and Divide Whole Numbers 3 2 1l
104 say, Read, Write Fractions | 3 2 1
105 Compare Fractions Which Is Greater (Or Less Than) 3 2 1
106 Add and Subtract F.actions 3 2 1
107 Multiply and Divide Fractions 3 2 1
108 Reduce Fractions to Lowest Terms 3 2 1
109 Say, Read, Write Decimals 3 2 1
110 Compare Decimals Which is Greater (Or Less Than) 3 2 1l
111 Convert Fractions to Decimals and Vice Versa 3 2 1l
112 Add and Subtract Decimals . 3 2 1l
113 Multiply and Divide Decimals 3 2 1l
114 Add, Subtract, Multiply ~~4 Divide Mixed Numbers 3 2 1l
115 Round Off Numbers and Decimals 3 2 1l
116 Use Precision Properly and Given Two Measurements 3 2 1l
Determine wWhich is the Most Precise

117 Use Significant Digits Properly in Calculations 3 2 1
118 Estimate the Results of Arithmetic Operations Before 3 2 1

Performing the Operations Using a Calculator or by Hand

S7
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119

120

121

122

123

124

125

126

127

128

200

201

202

203

204

205

206

207

208

209

210

Use a Calculator

Find Square Root
And Square a Number

Define Percentage

Convert Fractions to Percents

Convert Decimals to Percent

Convert Percents to Decimals

Convert Percents to Common Fractions

Find a Percent of a Number

Find a Number When a Percent of it is Known

Finding What Percent One Number is of Another

MENSURATION SKILLS

Understand Perpendicular and Parallel

Understand the Basic Concepts Such as Point, Line,
Plane, Parallel, Perpendicular, and Angles

Understand Properties of Basic Geometric Figures
Construction of Basic Geometric Figures
Congruence and Similarity

Read a Micrometer

Measure Distance, Weight, Time, Capacity and
Temperature in Both the Metric and Customary Units

Determine Accuracy and Relative Error in Measurements
Measure From Scale Drawings
Find the Area of a Square

Find the Area of a Rectangle

)
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ESSENTIAL
NICE TO KNOW
NOT NEEDED

211 Find the Area of a Triangle 3 2 1l
212 Find the Area of a Parallelogram 3 2 1
213 Find the Area of a Trapezoid 3 2 1l \
214 Find the Area of a Circle Using A = mr? 3 2 1 -
215 Surface Areas (Cylinder, Box, Sphere) 3 2 1
216 Fina the Perimeter of Simple GeometriC Fjigures 3 2 .l
217 Find the Circumference of a Circle using C = 7d 3 2 1
218 Convert English to Metric Units and Vice Versa 3 2 1l
219 Solve Problems Using Common English and Metric 3 2 1l
Units of Measure (Length, Weight, volume, Temperature,
Time)
220 Analyze Dimensions and Convert Units Of Measurement 3 2 1l .
221 Find the Volume of a Cube 3 2 1
222 Find the olume of a Rectangular Solid 3 2 1
223 Find the Volume of a Cylinder 3 2 1l
224 Find the Volume of a Sphere 3 2 1l
225 Find the Volume of a Pyramid 3 2 1l
226 Find the Volume of a Cone 3 2 1
227 Read A Rule (English and Metric) 3 2 1l
228 To Calculate the Scale to Scale Something Up or 3 2 1
Scale Something Down
229 Define Degrees, Minutes, and Seconds 3 2 1l
230 Measure Angles 3 2 1l
231 Measure An Angle Using a Protractor 3 2 1l
232 Add and Subtract Angles Using Degrees and Minutes 3 2 1 .
233 Define Right, Acute, and Obtuse AngleS 3 2 1l
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234

235

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

3le

317

To Understand Supplimentary and Complementary
Angles
To Use A Square For Direct And Indirect Measurement

ALGEBRAIC SKILLS

Perform Arithmetic Operations With Signed Numbers

Express Numbers In Scientific Notation and Vice
Versa

Perform Computations With Scientific Notation
Identify Rational, Irrational, and Complex Numbers

Know Cummulative, Associative, and Distributive
Properties of Number Systems

Use Order of Operations with Parenthesis, Brackets
and Braces

Solve Ratio Problems

To Perform Algebraic Addition, Subtraction,
Multiplication, and Division (Simplify)

Ratio, Proportion, Variation

Solve Direct Proportion Problems

Solve a Formula for any Indicated Variable

Solve Simple Algebraic Equations with one Unknown
Substitute in a Formula

Solve Inverse Proportién Problems

To Determine the Coordinators of a Point in the
Rectangular Coordinate System

To Plot Points Using the Rectangular Coordinate System

Solve Problems Using Exponents (y*) g ﬁ@ﬁ?)

Perform Operations Exponents and Radicals ( VK + A? =48)

60
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318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

Solve Quadratic Equations (L2+3L-7=42)

: ; ; 1,11
Solve Albegraic Fractional Equations (Rl+R2 RT)
Factoring Multiples and Special Products

Solve Linear Equations in Two Variables (Graphically,
Substitution, Addition and Subtraction, Determinents)

To Graph a Straight Line in the Rectangular Coordinate

System
Know Slope Intercept Form of a Straight Line

To Graph a Curved Line in the Rectangular
Coordinate System

Absolute Values (Distance)

Use Inequalities

Use Functional Notation (F(x)=x+3)
Solve Three Equations Three Unknowns

Evaluate and Perform Operations on Matrices
(Two Dimensional Classifications)

Use Determinants to Solve Systems of Equations
Solve Exponential Equations (i=l.50e'200t)

Use Common (Log)and Natural (LN) Logarithmic Notation
Use Exponential and Logarithmic Functions (eX)

Use the Binomial Theorem

To Understand the Equations of the Conic Sections

To Graph the Conic Sections

Linear Programming

Know Strategies of Problem Solving Utilizing Word
and Numerical Problems

61
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339

340

400
401
402

403

404
405

406
407
408
409
410

411
412
413
414

415

Solve Relevant Problems

Take Everyday Problems, Translate Them Into
Mathematical Expressions, Solve the Mathematics
and Interpret the Results in Light of the Initial
Situation

TRIGONOMETRIC SKILLS

Use a Right Triangle
Pythagorean Theorem
Find the Distance Between Two Points in a Plane

To Find the Length of the Unknown Side of a
Right Triangle (Using the Pythagorean Theorem)

Understanding Radian and Degree Measure

To Convert Degrees to Radian Measure and Vice Versa
Read a Trigonometric Table to Find the Values

of Various Trigonometric Functions Such as

SIN 30°, TaN 45°, Etc.

Apply the SINE, COSINE and TANGENT Functions to
the Solving of Right Triangle Problems

Apply the Secant, Cosecant, and Cotangent Functions
to the Solving of Right Triangle Problems

Solve Using the Law of SINES for the Length of a
Side or the Size of an Angle of a Triangle

Solve Using the Law of COSINES for the Length of
a Side or the Size of an Angle of a Triangle

To Solve Oblique Triangles
To Define Vectors

To Add and Subtract Vectors
Perform Vector Algebra

To Apply Vectors to Force Problems
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416

417

418

419

420

421

422

423

424

501

502

503

504

505

506

507

508

Simplify and Evaluate Expressions Involving
Trigonometric Identities

Graph the Trigonometric Functions

Express Complex Numbers in Algebraic, Polar, and
Exponential Forms

Perform Operations Using Complex Numbers
Use Complex Vectors in Solving Problems
Solve Trigonometric Equations

Perform Operations with Inverse Trigonometric
Functions

To Compute RPM and Angular Velocity

To Calculate Feet Per Second Given R.P.M.

STATISTICAL SKILLS

Define Descriptive and Inferential Statistics

Interpret Information Presented on a Frequency
Distribution, or on a Graph

To Construct a Bar Chart, Graph, Pie Graph or Line

Graph

To Find the Mean, Mode and Median Measures of
Central Tendencies

To Calculate Standard Deviation and Variance
To Calculate Probability

To Determine the Total Ways of Doing Something
(Combinations and Permutations)

To Calcualte Probabilities from the Normal Curve
Percentage Table

€3
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509 To Use Hypothesis Testing
510 To Use Bayesian Decision Theory
511 To Select A Sample for Statistical Purposes
512 Use Chi-Square
513 Use Correlation Analysis
514 Use Regression Analysis
515 Use Analysis of Variance
516 Time Trend Analysis
517 Use Trend Extension
' 518 Use Index Numbers
519 To Understand the Normal Distribution

520 To Estimate and Predict Use the Science of Statistics

COMPUTER SKILLS

601 Computer Literacy
602 Computer Capabilities
603 Computer as a Tool to Aid in Problem Solving
604 Computer Operations
605 Computer Applications
606 Computer Logic
607 Algorithms
608 Flow Charts
' 609 Programming Language

610 Program Writing (Getting Information in an out of
Computers)
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700

701

702

703

704

705

706

707

708

709

710

711

CALCULUS

Solve problems Which Involve the Ingtantaneous Rate
of Change of one Quantity With Respect to Another
(Differentiation)

Find Equations of Lines Tangent, and Lines Normal
to a Given Curve

Describe the Velocity and Acceleration of an Object
Moving in a Plane Along a Specified Path Using
Vectors (Curvilinear Motion) of a Projectile

Use Derivatives to Sketch Curves (Maximum, Minimum
and Points of Inflection)

Find Maximum or Minimum Value of a Problem from an
Applied Situation i.e. Maximum Efficiency of an
Engine or Minimum Cost for Production

Find the Area Under a Curve by Means of Integration

Use Numerical Methods of Integration to Calculate
the Area Under a Curve

Find Volumes of Geometric Figures Generated by
Rotating an Area About an Axis (Cylindrical Shell)

Use Integration to Determine the Center of Mass
for Areas and Solide of Rotation

Find the Moment of Inertia (Resistance to Change
in Mption) of a Rotating Object Whose Area is
Bounded

Find the Radius of Gyration of a Rotating Object
Whose Area is Bounded

Find the Amount of Work Done by a Variable Force
(Stretching A Spring)
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APPENDIX C

ACTIVITIES - TIME LINE

EVENT IDENTIFICATION TIME LINE
1. To start project Jan. 21, 1980
2. To select occupations Feb. 15, 1980
3. To select districts Feb. 15, 1980
4. To review Mathematics Competencies (ERIC, Feb. 15, 1980

review the literature, state math meeting, etc.)

5. To review Mathemstics Compentencies for Feb. 29, 1980
occupations (ER'C, VTAE, WBVTAE, State Math
Meeting, etc.)

6. To compile Mathematics Competencies (Master March 7, 1980
List)
7. To structure Mathematics Competencies into March 14, 2980

logical groupings. (Master List)
8. To list Mathematics Competencies by occupation March 28, 1980

9. To select occupational instructors or March 28, 1980
advisory committees to interview

10. To schedule meetings with occupational April 4, 1980
instructors
11. To articulate and synchronize the Mathematics April 25, 1980

EXIT Competencies with occupational instructors
and advisory committees in an interview/meeting
(to validate and refine STEP 8)

12. To develop a table of specifications which May 2, 1980

matches up list in STEP 7 with list in STEP

8, by item number )
13, To develop a survey instrument for each May 23, 1980

occupation from competency list for that
occupation which matches up with the table
of specifications for Cross referencing. ’

14. To obtain mailing lists from VTAE Districts May 2, 1980

€7
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15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.

27.
28.
29.

30.

To start sampling

To select sample

To print survey instruments.

To mail survey instruments to samples
To start data coding, and keypunching

To complete follow-up. (Not necessary
since criteria in Requirement e was met.)

To start tabulation and testing by computer

To complete computer analysis

To analyze computer print out.

To complete interpretation

To complete tables.

To compile list of Mathematics Competencies

which:

a, Can be used to develop VTAE Math
curriculum for any program

b. Are common to all occupations surveyed

c. Are peculiar to specific occupations.

(To validate and refine STEP 12)

To start narrative

To complete narrative

To print findings

To report results (25) copies to VTAE,
UW System, and DPI.

68
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May 9, 1980
May 23, 1980
May 30, 1980
June 2, 1980
June 20, 1980

June 30, 1980

July 1, 1980
July 11, 1980
July 18, 1980
July 18, 1980
July 18, 1980

July 23, 1980

July 22, 1980
July 31, 1980
Aug. 8, 1980

Aug. 28, 1980



APPENDIX D

ORGANIZATION, OBJECTIVES AND MAJOR DECISION POINTS

A. Phase I
1. Completion of Mathematics Competencies
Master List March 7
a. Personnel
1. Project Director :
2. Three Mathematics Instructors
b. Activities 1, 2, 3, 4, 5, 6, 7
2. Review Mathematics Competencies Master

List with occupational instructors.
Develop a preliminary occupations

Mathematics Competencies List. March 28
a. Personnel

1. Project Director

2. Three Mathematics Instructors

3. Fifteen Occupational Instructors

4. Fifteen Advisory Committees
b. Activities 8, 9

3. Refine the Mathematics Competencies Master
List and Occupational Mathematics Competencies
List. April 25
a. Personnel
1. Project Director
2. Three Mathematics Instructors

3. State Staff
4. Other Districts in VTAE System
b. Activities 10, 11

4. Finalize Mathematics Competencies Master
List and Occupational Mathematics
Competencies List May 2
a. Personnel
1. Project Director
2. Three Mathematics Instructors
b. Activity 12
5. Disseminate copies of both Competencies
Lists to state and each VTAE district in
state.
B. Phase I1I
1. Develop unique survey instrument for each
of the fifteen Occupations from competency
list developed in Phase I. May 23
a. Personnel
1. Project Director
2. Three Mathematics Instructors

b. Activity 13
2. Complete the piloting of the survey instrument

for each of the fifteen occupations. June 30
a. Personnel
1. Project Director

o . €9
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b. Activities 14, 15, 16, 17, 18, 19, 20
Complete computer analysis of survey

instrument. July 18
a. Personnel
1. Project Director

b. Activities 21, 22, 23
Analyze computer print out and make

final report. Aug. 28
a. Personnel
1. Project Director

b. Activities 24, 25, 26, 27, 28, 29, 30
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APPENDIX E
SURVEY INSTRUMENTS AND COVER LETTER

June, 1980

May we please request your invaluable assistance?

You have been selected to participate in a state wide study
to determine the mathematical skills an entry-level employee needs
to perform successfully on the job.

Employees (graduates of technical institutes) and employers
are being surveyed. Your responses on the .attached questionnaire
will heli technical institutes develop mathematics courses. The ‘
information you provide will be confidential. Only a summary of
all responses will be available,

Please return the questionnaire in the postage paid envelope
by June 27, 1980, I appreciate your help in assuring the relevance
of our course content.

Sincerely yours,

Bruce W. Koopika
Project Director

BWK:njn

Enclosures

71
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QUESTIONNATIRE

The purpose of this questionnaire is to determine how essential the

following mathematical tasks are in the performance of _ACCOUNT CLERK
work.

PART ONE

DYRECTIONS: Please fill in the blank, or'circle the number that best
indicutes your response to the statement,

1. What is your present status? .
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION: ’

Name

Company

Address

If you would like a summary of the results, please check the

box:[:]
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DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale” that best indicates your

response on how essential the-task iS in the performance of ACCOUNT
CLERK work. Use the folloWing responses::

your

= Not Important
Slightly Important
Important

Very Important
Essential

n s wn -
[}

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates

response on how often the task is used. Use the following responses:
1 = Never
2 = Occasionally
3 = Reqularly
RATING FREQUENCY
EXAMPLE: Compute the area of a Yectangle . 12345 ° 123

The following is the list of mathematical tasks.

—
MATHEMATICAL TASKS .. RESPONSES

. — RATING FREQUENC.Y
1. Add and subtract fractionS..,.e*c.,sccceveeccscscsesl 23 45 123
2. Multiply and divide fractions..-..,;....;...........1 2 3.4 5 123

'
3. Add and subtract deCimalS.eeeee®seyesecssssassssssessl 2 3 1 & 12 3
4. Multiply and divide decimalsS,,.*s.,essevve0sessssseasl 2 3 % 5 123
5. Convert fractions to decimals and yice veria.eseeseel 2 3 4 5 123
6. USe @ CAlCUlatOreesesescossssaevsos,osanssasaccacsassl 2345 123
7. Use estimation as a technique t© determine t..e reason-

ableness of a result to a calculatiON,.eeeecseesssssl 2 3 45 123
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RATING SCALE FREQUENCY SCALE

+:

1 = Not Important 1 = Never
. 2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
9. Convert percents to decimals and vice versa,..ceseesseel 2 3 4 5 123
, .
10. Convert fractions to percents and vice versa...eesceevsl 234 5 1_@ 3
1ll. Solve percentage problems:
- Percent of a number
- What percent one number is of another :
= A number when a percent of it iS KnOWn.eesceesoessseesl 2 3 45 123
12, Use ratios to compare q\lantitieSo....ooo..ooooooooooo..l 2345 123
13. Construct and interpret graphs which depict changing
conditions in busineSS.................................1 2 3.4 5 1 2 3
' 14. Compute pay and complete payroll recordSeesccsvessccsesl 2.3 45 123
15. Calculate simple and compound interest..cecececcccscessssel 2 3 4 5 . 123
- 16. Calculate trade and cash diSCOUNtSeeesccesscesscoscsssel 2 3 4 5 123
17. Calculete a job COSteeessscsscsscsssnnscasesnsnecsssscel 23 45 123
18. Prepare invoices.......................................1 2 3 4 5 1 2 3
19. Calculate payroll deQUCtiONS.ececescscsssessssssnsssssssl 2 3 4 5 123
20. Calculate cost of goods SOldeeeceesesscssscscsscsscscasl 2 3 4 5 123
2l. Calculate selling price.........;......................1 2345 12 3.
22. Fill out Sales Slips......l................-............1 2 3 4 5 1 2 3
23. Ca]-CUJ-ate net Sales........................l...........1 2 3 4 5 . 1 2 3
24, Calculate depreCiation.o.-ooooo.ooooooo...oooooooooo..ol 2345 123
25. Calculate Sales tax....................................1 2 3 4 5 1 2 3
26. Calculate reduced selling prices given percent of
' mrkdown.............................l.................1 2 3 4 5 1 2 3
27. Calculate AYCASesscescesasessssccvosssccssscscssssssssal 2 345 123
28. Calculate depreciation.........l"lo....................1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

Not Important 1

1 = = Never
2 = Slightly Important 2.= Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS ' RESPONSES
RATING FREQUENCY
29. EStthe inventory........Q...........................1 2 3 4 5 1 ?ﬂ 3
4
30, Understand cash flow, revenues, and eXpense€Sesecseesssel 2 3 4 5 123
3l. Calculate property taXeS.s:esesssesecssssscssssscssssssl 2 3 45 12 3' R
32, Compute credit for partial payments on invoices that .
involve cash diSCOUNtS.ceesecsessscosscssensssacssssssl 2 3 45 123
33. Determine financial statement ratiOSeeeeceesssssssessessl 2 3 4 5 123
34. Compute measures of central tendencies (average, mode, .
or median).0.........................0.’..............1 2 3 .4 5 1 2 3
35. Use computer terminals for data entry, and data .
output................................l................l 2 3 4 5 1 2 3
36. Understand computer capabilities, and applicatio: 4
for problem SolVingooo.ooo..oo.ooo..oo..oo.oo-o..---..l 2 34 5 1 2 3

37. 1If you are an employer/supervisor, are vou sat  ied wi- the mathematical
. performance of your employees (technical instit “e grad. tes)?

l. Yes 2 No
38, If you are an employee, are you satisfied with ' uwx :. ,ematical performance
on the job?
1. VYes ) 2. Yo

39, If you are an employee, are vou satisfi~d with the mathematical preparation
you received at the technical institute vou. attend-d?

l. Yes 2. No

0. Please include here any additional mathematics tasks that you believe are *
needed.

*J
Ui
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. 41, Please include here any further general comments you nav have.

If you have any questions, write to me or call (41a)/97-3000.

Please return the questionnaire in the postage paid envelope. Thank you.
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the

following mathematical tasks are in the performance of ACCOUNTING
work,

PART ONE
DIRECTIONS: Please fill in the blank, or'rcircle the number that best
indicates your response to the statement. 5
1, What is your present status? :

a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

.\1
~d
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DIRECTIONS:

(1) PFor Rating Scale

Circle the number on the "Rating Scale" that best indicates your
response on how essential the-task is in the performance of ACCOUNTING
work. Use the following responseu:

Not Important
Slightly Important
Important

Very Important
Essential

nowou

wn s we e

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used. Use the following responses:

1l = Never
2 = QOccasionally
. 3 = Reqularly
RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle -1 2 3 45 ’ 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS . . ) ﬁESPONSES
| RATING FREQUENC&
1, Add and subtract fractionS...ceececesssscccsacsesedl 2345 123
2, Multiply and divide fractions......;..;.;..........1 23 4 5 123
3. Convert fractions to decimals and vice versa.......l1l 2 3 45 11 2 3
4. Add and subtract decimalS..ceceeescncensscnnsccceanal 23 45 123
5. Multiply and divide decimalS.eeeeesccscessccenseeaesl 2 3 4 5 123

6. Use a calculator with arithmetic operations, and
. business functions (business analyvstS).eecssacsssesl 3 45 123

7. Make calculations using formulas with grouping

symbols such as parentheses to indicate the order
in which operations are to be performede.ecsceceessl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

¢

= Not Important 1 = Never

1
2 = Slightly Important 2 = Occasionally .
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING | FREQUENCY
8. Perform the numeric operaticon of raising a number
to amwer (yx)............’..........................1 2 3 4 5 1 2 3
9, Perform the numeric operation of extracting the root .
of a numer ( "y )...................).........0......1 2 3 4 5 1 2 3‘
10. Use estimation as a technique to determine the reason- _
ableness of a result to a calculatiONecsccssssssssesessl 2 3 4 5 123
11. Understand the meaning and use of percent...cceeeseeeel 2 3 4 5 123
12, Convert percents to decimals or vice versSa.cseseseesssl:2 3 4 5 123
13. Convert percents to fractions or vice versa,ceeeseesssl 2 3°'4 5, 123 ‘
14, Solve percentage problems:
-Percent of a nunber
-What percent one number is of another , :
=A number when a percent of it is knOwn..eeesessel 2 3 4 5 123
15. Use ratios to compare quantitieS.eeseccecevessssscssssssl 2 345 123
16." Construct and interpret graphs which depict changing
conditions in busj-ness...............................'1 2 3 4 5 1 2 3
17. Determine areas.........................C.............l 2 3 4 5 1 2 3
18. Detemine Volumes.o..o.oooooo.oooo.ooo.-oooooo.oooooool 23 4 5 1 2 3
19. Find perimeters..........b.......D....................1 2 3 4 5 12 3
20, 1Identify and solve for an unknown in a formula by
substituting numbers for letterS.iceesscsscssssscesssssl 2345 123
21. Rearrange a formula to solve for a specified quantitv.l 2 3 4 5 12 3
22. Use proble’t‘ solving Strategies..oo.oooooooooooooooooool 2 3 4 5 1 2 3
23. Calculate payroll for various time periodS..eeeseeeseel 2 3 4 5 123
24, Calculate simple and compound intereSt.cecsssscesseeessl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

o

1 = Not Important 1l = Never
' 2 = Slightly Important 2 = Occasionally
2 = Important 3 = Reqularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS ‘ RESPONSES -
RATING FREQUENCY
25, Determine true annual intereSt..eccecescesssssscssscsessl 2 3 4 5 123
4
26. Determine trade and cash discountS..sccesccssecsscssssl 23 45 123
27. Determine markup on cost, or selling PricC€..sceessssssl 2345 1 2 3,
28. Calculate inventory, reorder POiNt..eceeseesssecsscsssl 2345 123
29. Calculate credit for partial paymenté on invoices that . _
involve Cash discounts..--..-...-...-.................1 2 3 4 5 1 2 3
30. Estimate a job cost (material, man hours, overhead,
etc.)ooooooooooooo.oo~oo'ooo'~oo'ooo"Ooooootooo.o.oool 23 4 5 1 2 3
. 31. Prepare invoices including discounts and sales' tax
ca]-CUJ-ationsoo~oooooo..o'o.o"oo'o.o"'oo'o.Otooooo.oool 2 .3 4 5 1 2 3
32. Calculate payroll deductionSe..ceeceseecsssscecccsscesl 2345 123
»
33. Calculate depreciation by straight line, sum of the -
years, and declining balanCes..esseessccsssssssssssessl 2 3 4 5 123
34.. Calchlate pIOfits..............9................0.....1 2 3 4 5 .. 1 2 3.
35. Calculate cost of goods sold........-................;1 2345 123
36. Determine inventory cost by LIFO, FIFO, weightad
average.--o..o.o-.-oooo-o...oo..oo..~...o.-o~o..ooo.o.1 23 4 5 1 2 3
37. Calculate cost and selling pPriC€eccessveesessssssessssl 2 3 4 5 123
38. Detemine comissions....0\...........l....‘.0..........1 2 3 4 5 1 2 3
39, Calculate present ValueS-. cssesessecssssssscsscsssesssl 2 3 45 123
40, Determine anNUitieS.eevv: ... vees0essvecscssssssssssssl 23 45 123,
41. Determine financial statement YatiOSeesssessssesssssssl 2 3 4 5 123
' 42. Determine sinking fUndS.eseesecsrsessssosaasssenssssessl 2 3 45 123
43, Calculate amOrtizatiON,.ccessssessessssssscessscsssssssl 2 3 4 5 123
44, wWork with, or prepare a Stock plan,.sscesessssessssssessl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1 = Never '
2 = Siightly Important 2.= QOccasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS ‘ RESPONSES
, RATING FREQUENCY
45, Compute measures of central tendencies (average, mode,
Or media.n).-....--.--------o..---....---..............1 2 3 4 5 1 2 3
46, Calculate standard deviation and varianCe.....seeeese.l 2 3 4 5 l'b 3
47- calculate prObabilities........-......-u...-..-....-..l 2__3 4 5 1 2 3
48, Select a sample for statistical PUrpOSeSceeecsssssesesl 2 3 4 5 123
49, Correlate relationships such as money spent on
advertising vs, total yearly sales.,,ccesceccesssesssssl 2 3 4 5 123
50, Use regression analysis to forecast such things as
profit, Sales, grOwth etc'....oto.....ooo-oo.ooo..oo..l 2 34 5, 123
51. Use computer terminals for data entry, and data
OUtput.U.'0'0.......................n.D.'.........'....l 2 3 4 5 1 2 3
52, Understand computer capabilities, and applications - :
for Problem SOlVing...........--......--..o..‘..no.'...l 2 3 4 5 1 2 3
53. Use flow charts to graphically represent the analysis .
of a‘solution toaprObleInOo.."Oooo.ooto..oonooonoxool 2345 ' 12 3
54, If you are an employer/supervisor, are vour satisfied with the mathematical .

performance of your employees (technical institute graduates)?
1., Yes 2, No

55. If you are an employee are you satisfied with your mathematical performance
on the job?

l. Yes 2. No

56, If you are an employee, are you satisfied with the mathematical preparaticn
you received at the technical institute vou attended? .

l. Yes 2. No

®
51
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57. Pleas2 include here any additional mathematics tasks that you believe
are needed.

58, Please include here any further general comments you may have.

If you have any questions, write to me or call (414)497-3000,

. Please return the questionnaire in the postage paid envelope. Thank you.

82
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the

following mathematical tasks are in the performance of _ MECHANICAL DRAFTING
work.

PART ONE F

DIRECTIONS: Please fill in the blank, or:circle the number that best
indicates your response to the statement.

1. what is your present status? :
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

83
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PART TWO

DIRECTIONS:

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your
response on how essential the- task is in the performance of MECHANICAL
DRAFTING work. Use the following responses:

= Not Important
Slightly Important
Important

Very Important
Essential

nD Wi
]

(2) For Fredquency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your responsec on how often the task is used. Use the following responses:

1l = Never
2 = Occasionally
. 3 = Regularly
RATING FREQUENCY
EXAMPLE: Compute the area of a cectangle - 12 3 45 123
The following is the list of mathematical tasks.
MATHEMATICAL TASKS : C RESPONSES
RATING FREQUENCY
1. Add and svbtract fractionSee.ececcessscecccccssssssel 2345 123
2. Multiply and divide fractionstt.ﬁt..................1 2 3 4 5 1 2 3
A
3. Add and subtract deCimaISoooo..ooooooooooooo....a..l 2 3 4 5 1 2 3
4. Multiply and diVide decimals....'D.a.....ﬁ..........1 2 3 4 5 1 2 3
5. Use different degrees of decimal precision for representing
a measurementu......t..............iv...............l 2 3 4 5 1 2 3
6. Use tables of decimal equivalentSeececeesesssssssssssel 2 3 4 5 123
. 7. Make decimal measurements to a specific level of
accuracy...a........................................1 2 3 4 5 1 2 3

§4
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RATING SCALE FREQUENCY SCALE

Not Important 1 = Never

1 =

2 = Slightly Important 2.= Occasionally

3 = Important 3 = Regularly

4 = Very Important :

5 = Essential

MATHEMATICAL TASKS ) ' RESPONSES

. RATING ' FREQUENCY

8. Round a measurement to a given place valu€.eceecessssel 2 3 4 5 l1 23

4
9., Convert a measurement given in fractional form to decimal

form and Vlce versaoo0000000000000000000000.0000000001 2 3 4 5 l.."z 3
10. Use a Calculatoro000000000000000.000.000000000000000.1 2 3 4 5 l 2 '3

11. Make calculations to significant figures to vield -
results that match given data in precisionecececeecesel 2 3 45 123

12. Make calculations using formulas with grouping symbols
such as parentheses,to indicate the order in which .
operations are to be performed.ccceccccccccssccccccesel 23 45 123

13, Perform thg numeric operation of raising a number to
apower {y }.....va'..................‘.........‘.......l 2 3 4 5 l 2 3

14. Perform the numeric operation of extracting the root

OF a MUNbEr (T Jeeeeeecensecessroverseemnnenssneeal 2345 123

15. Use estimation as a technique to determine the reason- h
ablgness of a result to a calculatiONeeescecccccceseel 2 3 45 ' 12 %

16. Understand the meaning and use of percent.r..........l 2345 123

17. Determine areaScececceccevecscsccessssesccsssssssssssscel 2 3 45 123

18, Determine volumes........;........u........;.......,.l 2345 123 .

19, Determine surface areaS.ececececccccsccsccscccccsccsscssesl 2 345 123

20. Scale drawing dimensions up or down...;..;...........l 2345 123

21, 1Identify formulas in handbooks to solve for unknowns
from given data.........o.....l)......................l 2 3 4 5 : l 2 3

22, Evaluate formulas by substituting numbers for
letters............................0...........0D....l 2 3 4 5 l 2 3

23, Rearrange a formula to solve for a specific quantity.l 2 3 4 5 123

24. Rearrange and evaluate two or more formulas for a :
Specific quantity....................................l 2 3 4 5 l 2 3
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1l = Never
. 2 = Slightly Important 2.= Occasionally
3 = Important 2 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
_ RATING FREQUENCY
25. Use problem solving StrategeS.ecececssccccssscssscscsssssl 2 3 4 5 123
4
26. Work with ratic and proportional relationshipSe.ee..l 2 3 4 5 l123.
27. Work with direct and inverse variationS.ccesscesesesl 2 3 4 5 123
28. Locate and plot points.in a rectangular coordinate .
System................'.............'...... .........l 2 3 45 l 2 3
29. constrUCt a graph...................................l 2 3 4 5 l 2 3
30. Apply absolute and incremental dimensioning work
with tolerances and limits to compute maximum and '
' minimum dimensions..................................l 2 3 4 5 ‘ l 2 3
31l. Program dimensions from a drawing using a point-to-
point control System....“'...................'......l 2 3 4 5 'l 2 3

32, Use formulas that involve common (log) or natural (Ln)
logarithms..'...............................'.......l 2345 123'

33, Identify different types of angleS...scscesssssscessl 23 45 123
34, Determine unknown angles using the principles of
opposite, parallel, perpendicular, complement, and
Supplement............'.'.......'..0..........D......l 2345 123

35. Add, subtract, multiply, or divide angle measures..l 2 3.4 5 123

36. Convert drawing dimensions of unknown lengths into .
algebraic eXpressionS.ceessssesscssessssssessssssssesl 2 3 4 5 123

37. Work with angles and sides of isosceles, or equilateral
triangles...........................................l2 345 123

38. Solve for thé unknown length of a side.of a right
triangle using the pythagorean theorem..cesessssssesel 2 3 4 5 123

39. Solve for unknown lengths, or angles of right triangles
' using trigometric functionS..eccccssccsscscsasessssssl 2 3 45 123

40. Solve for unknown lengths, or angles of oblique
triangles using the Law of SINES, or the Law of

COSIKQES.................................DO..........I 2 3 4 5 l 2 3
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RATING SCALE FREQUENCY SCALE
+
1 = Not Important 1 = Never .
2 = Slightly Important 2 = Occasionally .
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS ' RESPONSES
RATING ' FREQUENCY
41. Determine angular ve1001ty..¢..o.............u........l 2345 123
’
42, Use vectors to represent 10adSceescceccccccsssscssssscsol 2 3 4 5 123,
43. Solve for unknown loads using vector quantitieScs.eeeel 2 3 & 5 123"
44, Use the properties of SINE waves (amplitude, period, .
or lead or lag)........‘............0..................1 234 5 1 2 3
45. Understand computer capabilities, and applications .
for design, and problem SOlVing..ccccesccscececccccssel 2 3 4 5 T2.3
46, Work with three dimension"l graphiCS.ececeeeccc@vovoesssl 2245 123

47. 1If you are an employer/supervisor, are you satiéfied with the mathematical .
performance of your emplovees (technical institute graduates)?

l. Yes . 2. No

48, If you are an employee are vou satisfied with  Your mathematical performance
on the job?

l. Yes 2, No

49. 1If you are an employee, are vou satisfied with the mathematlcal preparatlon
you received at the technical institute vou attended?

l. Yes 2. No

50. Please include here any additional mathematics tasks that you believe are
needed:

51. Please include here any further general comments vou may have:

E;F1
/
If you have any questions, write to me or call (414)497-3000. i
Q Please return the questionnaire i Lhe postage paid envelope. Thank you.
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential thw
following mathematical tasks are in the performance of _ MECHANTICAL DESIG.
work.,

PART ONE

DIRECTIONS: Please f£ill in the blank, or-circle ti. -~vrber that best
indicates your response to the statement.

l. what is your present status?
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

box:[_]

88
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PART TWO

DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your
responsc on how essential the-tusk is 'in +1e performance of MECHANICAL
DESIGN work. Use the following response::

Not Important
Slightly Important
= Important

Very Important

= Essential

wnm b WwN -
[

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used. Use the following responses:

1 = Never
2 = Occasionally
3 = Regularly -
RATING FREQUEN"Y ' .
EXAMPLE: Compute the area of a rectangle - 123435 1253

The following is the list of mathematical tasks.

MATHEMATICAL TASKS : _— RESPONSES

RATING FREQUENCY
l. Use a calculator with arithmetic operations, and
trigonometric functionS..eeesceccssssccsscecvescessses.l 2 345 123

2. Make calculations to significant figures to yield N
results that match given data in precisionNeeececesecc.eel 2 3 4 5 123

3. Make calculations using formulas with grouping symbols,
such as parentheses (), brackets{], and braces {}, to
indicate the order in which operations are to be
Performedeeecccecccssccsssssssscsssssscscsscsssnssssssel 2 345 .23

4, Perform the numeric operation of raising a number to
apower [yx]..........................0..............12 34 5 1

o~
W

5. Perform the numeric operation of extracting the root of
an‘mer [ iiy ]...................................1 2 34 5 ’ 12 3
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important - 1 = Never
. 2 = 5lightly Important 2.= Occasionally
3 = Important 3 = Reqularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
_ RATING FREQUENCY
6. Perform numeric computations on quantities
represented by scientific nptationececcccececcececcesel 23 45 123
7. Use estimation as a technique to determine the: _
reasonableness of a result to a calculatioNececsceceeesl 2 3 4 5 12 3.
8. Perform arithmetic operations on signed numbers......l 2 345 123
9. Translate word statements into algebfaic expressions.l 2 3 4.5 123
10, Rearrange a formula to solve for a specific quantity.l 2 3 4 5 123
11, 1Identifyv formulas in handbooks to solve for unknowns
from given data......................................1 2 3 4 5 . 1 2 3
' 12, Rearrange and evaluate two or more formulas for a
Specj-fic quantity.....................................1 2 3 4 5 1 2 3
13, Use problem solving strategieS.ccececccccccccccccccscsl 2345 123
14, Work with ratio and proportional relationshipS...e....l1 2 3 4 5 123
15." Work with direct and inverse variationNS...eeoeeeeeseeel 2 345 = 12 3
16. Solve formulas of the form: I=w(r12-r22) for rl......i 2345 123
17, Solve formulas of the form: R=L-;l for Ceeeeessceeessl 23 45 123
is] .
18. Locate and plot points in a rectangular coordinate
SyStem.............................D.....'...........l 2 3 4 5 1A2 3
19. Construct a graph.........................l.ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl 2 3 4 5 1 2 3
20. Apply absolute and incremental dimensioningecececcececseel 2 3 4 5 123
21. Program dimensions from a drawing using a point-~
to—Point control System.........“.o..................1 2 3 4 5 1 2 3
22, Use formulas that involve common (Log) or natural
. (LN) 1°garithmsﬂﬂﬂﬂ..................|...............1 2 3 4 5 1 2 3
23, Identify different types of angleS.ceccscsccssccssesesesl 2 3 4 5 123

24. Determine unknown angles using the principles of

opposite, parallel, perpendicular, complement, and
Supplelnent.......‘?..".............00.................1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1l = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING ° FREQUENCY
25, Perform arithmetic operations on angle measure€S.ssesel 2 3 4 5 123
4
26, Work with properties of congruent, or similar . ‘ ‘
figllresﬂ.............................D.........'Q......l 234 5 1.'2 3
27. Detemine areas..................D...................1 2 3_.4 5 I 2"3
28. Detemine Volumes----.;-ccccccccc.c-cc..ccccccccccccccl 2 34 5 1 2 3
29. Detemine Surface areas..............................1 2 3 4 5 1 23
30. Find perimeters...D..................................1 2 34 5 1 2 3~
31l. Use geometric properties of chords, arcs, central ,
angleS, and tangentS..........................‘.......1 2 3 4 5 1 2 3
32. Angles and sides of isosceles, or equilateral
triangleS...............D.........D...............‘...1 2'34 5 X ‘1 2 3
33. Solve for the unknown length of a side of a right -
triangle using the pythagorean theoremeesssseccesssscel 2 3 4 5 123

34, Solve for unknown lengths, or angles in right triangles
using trigometric functionS.ecccecssscscssscscccssesesl 2 3 4 0 123

35. Solve for unknown lengths, or angles of obligue
triangles using the Law of SINES, or the Law of

COSINES.......................o.............f........l 23 .5 123
36. Determine anqular velocity.....;.....................1 2345 123
37. Use vectors to represent 1loadS.ceccecscccsscsccscssscessl 2 3 4 5 123
38. Solve for unknown loads using vector quantities......1‘2 345 123
39, Solve trigonometriC eqUAtioNnS.eeec...ccececesssscsssssl 2 3 4 5 12 3.

40. Use the properties of SINE waves (amplitude, period,
or 1ead or 1ag)..‘.....................'.............1 2 34 5 1 2 3

41, Use flowcharts to graphically represent. che .nalvsis .
of a solution to a probleMececcccccsccccsssessscscccssl 2 3 4 5 123

42, Understand computer capabilities and applications for
deSign, and prOblem S°1v#ng....0.........O...........l 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

Never
Occasionally
Regularly

= Not Important 1
g.1ightly Important
Important 3
= Very Important

Essential

VI D W e =
i Hou
N
W oH

MATHEMATICAL TASKS RESPONSES

RATING ' FREQUENCY
43, Work with three dimensional graphiCS.eescssesesccessssel 2 34 5 123

4
44, Find maximum or minimum value, i.e. maximum
efficiency of an engine, or minimum cost of

prOduCtlonoooooou.............oooouooooooooooaoou.....1 2 3 4 5 1 2 3-

45, Find the volume of a geometric figure generated by
rotating an area about:'an axis (cylindrical shell)....l 2 3 4 5 123

46. Use integration to determine the center of mass for
areas, and solids of rotatioNec.ccesscssccscsssssssacessl 2 3 4 5 123

47. Find the amount of work done by a variable force
(stretchingaSpring)......o.ﬂc.0.0Q..................1 2 3.4 5, 1 2 3

If vou are an employer/supervisor, are you satisfied with the mathematical
performance of your employees (technical institute graduates)?

1. Yes 2., No

49, If you are an employee, are you satisfied with your mathematical performance
on the job?

l. Yes 2. No

50. If you are an employee, are you satisfied with the mathematical preparation
you received at the technical institute you attended?

l. Yes i 2. No

51, Please include here any additional mathematics tasks that you believe are
needed,

52. Please include here any further general comments you mas have,

If vou have any questions, write or me or call (414)497-3000.
Please return the questionnaire in the postage paid envelope. Thank you.
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QUESTIONNATIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of MACHINE TOOL
work.

PART ONE

DIRECTIONS: Please fill in ‘the blank, or:circle the number that best
indicatcs your response to the statement.

1. What is your present status?
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

box:[_]

Fe)
Cor.
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_ PART THO

DIRECTIONS :

(1) TFor Rating Scale

Circle the number on the "Rating Scale" that best indicates your
responsc on how essential the task is in the performance of _ MACHINE TOQOL
work. Use the following responses:

Not Important
Slightly Important
Important

Very Important
Essential

G-
[}

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your responsec on how often the task is used. Use the following responses:

1 = Never
. 2 = Occasionally
3 = Regularly
* RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle 12345 ° 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS ) . RESPONSES
RATING FREQUENCY
1. Add and substract fractioNS.eceecscscsssssecssscsesl 23 45 123
2. Multiply and divide fractions.....o.;..............1 23 4'5 123
3. Add and substract decimals...;..........e........,.l 2345 i 2 }
4. Multiplv and divide decimalS....ceeeeecscssscscsassl 2345 123

5. Use different degrees of decimal precision for

representing a MEASUreMENt...esecscscscvecccsscsnsal 2345 12
' 6. Make decimal measurements to a specific level of ‘
ACCUIACY.ecececscsssscscsncsscncnsccscasscccsnsssasl 2 34 5 123
7. Round a measurement to a given place value.........l 2 3 4 5 123
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JUWLING SCALE FREQUENCY SCALE

Not Important 1

1l = = Never
2 - Slightly Tmpartant 2 = Occasionally
3 = lmportant 3 = Regularly
4 = Very Important
£ = Essential
MATHEMATICAL TASKS RESPONSES
RATING ° FREQUENCY
8. Convert a measurement given in fractional form to
decml fom’ and Vice Versaoooooooooooooooooooooooool 2 3 4 5 1.2 3
9‘. Use tables of decin\al eqllivalents.............b......l 2 3 4 5 1’2 3
10. Use a calculator...............................I.....1 2 3.4 5 1 2 3
11. Make calculations to significant figures to yield
results that match given data in precision...eesseessl 2 3 4:5 123
12, Make calculations using formulas with grouping
symbols, such as parentheses, to indicate the order
in which operations are to be performede..sseccessesssl 2 3 4 5 123
13. Perform the numeric operation of raising a number
toamwer (yx)......................,.........'.......1 2 3 4 5 1 2 3
14. Perform the numeric operation of extracting the root ' : BT
of a nlmer (wY )...................................1 2 3'4 5 1 2 3
15. Use estimation as a technique to determine the
reasonableness of a result to a calculation.... «¢...1.23 45 . 123
16. Understand the meaning and use of percentesscececsssessl 2 3 4 5 123
17. Convert percenté to decimals Or ViCe VerSa@ee-sseseessl 2 3 4 5 123
18. Convert percents to fractions or viie VerSaccsessssssl 2 3 45 123
19. Solve percentage problems:
- Percent of a number
- A number when a perc:nt of it is known
-~ What percent one number is of another..eesees.l 2 3 45 - 123
20. Identify different typ(‘.s of angles.&.a...............l 2 3 4 5 1 2 3
2l. Determine unknown angles in geometric figures using
the principles of opposite, parallel, perpendicular,
complements, and SUPPleMENtS..ssecescsssessssssssssssl 2 3 45 123
22, Add, substract, multiply, and divide angles in terms
of degrees, minutes, and SeCONAS.esecscsssssssosessssl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

Not Important

1= 1l = Never _
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
' 4 = Very Important
5 = Essential

MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY

23. Convert degrees, minutes, and seconds to decimal :

degreeS’ and Vice versa."ﬂ.........l‘...............l 2 3 4 5 1 2 3
24. Measure angles with a simple Protractor....eeeesessssl 2.3 4 5 1‘5 3
25. Compute complements and suppleme::ts of angleS..eese..l1 2 3 4 5 123
26. Detemine areas......-;.............“....ﬂ............1 2 3 4 5 1 23
27. Detemine volumest...'...............................1 2 3 4 5 1 2 3
28. Determine SUrface Area@S.eeeceescesessscccscosssssssssl 2 3 4 5 123
29. Identify parts OfaCircle................l....0.....1 2 3 .4 5 ’ 12 3
30. Solve problems by using geometric principles which

I’ involve chords, arcs, central angles, perpendiculars,

and tangentS'.....l........_..........................1 23 4 5 .--1 2 3
31. Lay out and drill equally spaced holes on a qircle.;.l 2345 123
32., Find the distance around a circle, rectangle, or _ i

triahgle.............................................1 2 3 4 5 1 2 3
33. work With tolerances and limits.......................1 2 3 4 5 1 2 3
34. Scale ameasurement up or dom......‘....‘...........1 2 3 4 5 1 2 3
35. Select gauge block combinatioNSeeessesssssssssssssssssl 2 3 4 5 123°
36. Compare signed numbers according to maqgnitude (size)

and direction (+,-) using number SCal€...e’osseesssesl 2 3 4 5 123
37. Perform arithmetic operations with sigr.ed numbers

............................l.v.......................1 2 3 4 5 1 2 3
38. Translate word statements into algebraic expressions.l 2 3 4 5 123
39. Convert drawing dimensions of unknown lengthe into

algebraic expressions.....'..0.0.................O.'.l 2 3 4 5 1 2 3

’ 40, FEvaluate formulas by substituting numbers for
letterS.....................‘........................1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

= Not Important 1

l= = Never

2 = Slightly Important 2. = Occasionally
3 = Important 3 = Regularly

4 = Very Important

5 = Essential

MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY

41, Perform the basic operations of addition, substrac-

tion, multiplication, and djvision to solve for an

unknown quantity in a formula...ececscsssssssssscssssesl 2 3 45 123

. i :

42, Convert graphic information into a formula to solve .

for an unknown length................................1 2 3 4 5 1 2 3
43, Rearrange a formula to’ find a designated unknown.....l 2 3 4 5 123
44. sSubstitute numbers for letters in a formula, rearrange

the formula, and solve for the UNKNOWN.sessssscceesssl 2 3 4 5 123
45. Compare gquantities by putting them in ratio form.....l 2 3 4 5 123
46. Solve for an unknown guantity from an expression ‘

of two equal ratios (Proportion) esssssssssscccessssssl 2 3 45 123
47, Solve direct, and inverse ProportionS.cescscesccescsel 2345 123
48, Solve cutting speed, rpm, and cutting time problems

by substitution in given formulaSeecseccsccscssssssesl 2 3 4 5 123
49. Solve production time, and cutting feed problems

by rearranging and co“‘bining formulas.ooooooouaooooo._l 23 4 5 1 2 3
50, 1Identify the gear formula to use to solve gear problems

depending on the unknown, and given data..sessssessssl 2 3 4 5 123
51. Compute gear part dimensions by substituting known ,

Values direCtly into fomulas-ooo-oooooooooooooooooool 2 3 4 5 12 3
52. Compute gear part dimensions by rearranging, and

apply two or more formulas in order to determine

an unknowno-oo-.-ooooooooooo-o-oo-o.o-o-oooo-oooo-o-ol 2 3 4 5 1 2 3
53, Work with anéles and sides of isoceles, equilateral,

and right triangles.................................1 2 3 4 5 1 2 3
54, Find the length of an unknown side of a right

r-rj-ang]-e.......................'.....................1 2 3 4 5 1 2 3
55. Convert degree to radian measure and vice versa.....l 2 3 4 5 12 3

o
~
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RATING SCALE FREQUENCY SCALE

1l = Not Important 1l

= Never
2 = Slightly Important 2 = Qccasionally
1 o= Important ' 3 = Regularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
56. Read a trigonometric table to find the values of
various trigonometric functions such as Sin 309,
Tan 45°, @LC..eeeeeesscececsssasssssssssasassssnsssesl 2345 123
57. Solve right triangle problems using the sine, cosine
or tangent function-.-..-...----.o.----.o-.-o..a-.---l 2 _3 4 5 l 2 3
58, Solve right triangle problems using the secant,
cosecant, or cotangent fUNCtioN....ceceeesecccccsssssl 2345 123
59. Solve for unknown lengths or angles of oblique
triangles usinc the Law of Sines or the Law of
COSINES. e vecvoncosacoassesnsassassssssssscssscecsveeel 2345 123
60. Determine angular VEloCity¥...eeeececesssecsccssssssssl 2345 ' 123
61. Locate and plot points in a rectangular coordinate
system (x,y plane).........,.........................l 2345 1213
62. Apply absolute and incremental dimensioning..cecesseel 2 3 4 5 123
63. Program dimension from engineering drawings using
a point-to-point control system for a two-axis
machine............0..........‘......................._]- 2 3 4 5 l 2 3
64. Code or decode numerical control tapes using the
binary-decinlal system-.-.-o-...o---..---.------..--..l 2 3 4 5 l 2 3
65. If you are an employer/supervisor are you satisfied with the mathematical -
performance of your employees (technical institute graduates)?
l. Yes 2., No
66. If you are an employee are you satisfied with your mathemntical performance
on the job?
l. Yes 2. No
67.

1f you are an employee, are you satisfied with the mathematical preparation
you received at the technical institute you attended? :

l., Yes 2. No

©
o
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68. Please include here any additional mathematics tasks that you believe
needed:

69. Please include here any further general comments you may have:

If you have any questions, write to me or call (414) 497-3000.

Please return the questionnaire in the postage paid envelope. Thank you.

are
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of Automotive Mechanics
work.

PART ONE

DIRECTIONS: Please fill in the blank, or:circle the number that best
indicates your response to the statement.

1. What is your present status?
a, Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

10g
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PART TWO

DIRECTIONS :

(1) For Rating Sca.e

Circle the number on the ~ing Scale" that best indicates your
response on how essential +re is in the performance of Automctive
Mechanics work. Use "he owing responses:

Not Important
Slightly Important
Important

Very Important
Essential

n S wN
]

]

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
response on how often the task is used. Use the following responses:

your
1 = Never
2 = Occasionally
3 = Reqularly
RATING AlFREQUENCY
EXAMPLE: Compute the area of a rectangle - 12345 ° 123
The following i; the list of mathematical tasks.
MATHEMATICAL TASKS . RESPONSES
A RATING FREQUENC*
1. Say, read, write whole numbers...........f..........1 2345 123
2. Add and subtract whole NUMDELS.eeeeceeccassscsscecssel 23 4 5 '1 23
3. Multiply and divide whole NUMDEYSeeceveccocessssesesl 2 3 43 123
4, Say, read, write FractioNS.cceceoscscseececscsscesesl 2 3 45 123
5. Add and subtract FraCtiONSeceeeecsecesecessevecsceaseal 2345 123
6. Multiply and divide FractionS..ceceececececesssssessl 2345 123
7. Read fractional divisions on a steel tape.cessscesssl 23 45 123
8. Say, read, write AECAiMALS. e ceececesssancancasssesesvl 2345 123

1ug
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RATING SCALE FREQUENCY SCALE

Not Important 1 = Never

1 =
2 = Slightly Important 2 = Ocecasionally
3 = Important 3 = Regularly
4 = Very Important ‘
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
9. Convert fractions to decimals and vice VerSAeseseseseel 2 3 45 123
10. Add and subtract decimals.:..........................1 2345 123
11, Multiply and divide deCiMalSeeeececvessosvecssnsecessl 2345 123
12. Round off numbers and decimalS...ccceoccosescscsscssel 2345 123
13. Use precision properly and given two measurements . .
determine which is the MOSt PreciS€...cceesecesecsceeel 2 3 45 123
14. Estimate the results of arithmetic calculations before .
performing the CalcUlationS.ceeecccenoncsosscsssesssel 2 3 45 123
15, Use a calculator.........................;...........1 2345 123
16. Find the square root of a NUMDEY et eoovecoscconasecsasl 2 3 45 123
17. Find a percent of a NUMDEY e v oeoeooccsscssancossccennanl 2345 123
18. Find a number when a perceht of it is knoWn..eceese..1 2 3 45 123
19. Find what percent one number is of another...........l 2 3 45 123"
20. Use a decimal equivalent table.,.....................i 2345 123

21. Understand the basic geometric concepts of point, line,
plane, parallel, perpendicular, and angleS...........l 2345 123

22. Understand the properties of basic geometric figures

(triangle, rectangle, trapezoid, and circle).........l 2 3 4 5 123
23. Readamicrometer................0‘!.......‘...........1 2 3 4 5 1 2 3
24. Construct basic geometric figureS.....ccocescececesssl 2 3 4 5 123

25. Use common English and metric units of measure (length,

weight, volume, temperature, tiMe) ceeecoocncecscseeal 2 3 45 123
26. Convert English to metric units and vice VerSa...s....l 2 345 123
27. Find the périmeters of basic geometric figures.......l 2 3 45 123
28. REAd @ TUlC.oeeceecccenvocvecsccnsssansssssvesssesanel 2345 123
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RATING SCALE FREQUENCY SCALE

Not Important 1

1 = = Never
? = 8lightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
29. Use the MetriC SYSteM...c.ceccececessccceccaccccsncssssl 2 3 4 5 123
’
30. Find the areas of basic geometric figureS..ceceeevesal 2 3 45 1l g 3
31. Find the surface area of a cylinder......ceeceeeeeee.l 23 45 123
32. Find the surface area Of @ bOX...cceeceoececcccassessl 2 345 123
33. Find the volume of rectangular solidS.....ceeecece...1 23 45 . 123
34. Find the volume of cylindrical so0lidS....ecceceesees.l 2 3 4 5 123
35. Find the capacity of a rectangular solid (a tank in
gallons).........................................}...1 2345, 123
36. Find the capacity of a cylindrical sclid (a tank in
gallons).............................................1 2345 123
37. calculate the weight of an ocbjeCt..cceceoecescessssassl 2345 123
io. Estimate the cost to complete a job (materials and
1ADOY) ¢ e evceceosoaosasessascscaseccccsssssssascsceseesl 2345 123
39. Add and Subtract angleS...c.ececevecsvessscveccsceccesl 2 3 45 123
40. Measure angleS.....ceceecececssesscecesccccccscssscscesl 2 3 4 5 123
41. Lay out and drill equally space hOoleS.eevececesassssal 23 45 123
42, Use right, acute and obtuse ANgleS..ceescessacccseseel 2 3 45 123
43. Use a square for direct and indirect measurement.....l 2 3 4 5 123
44, Measure from scale ArawingSececececccccecescces soeeesl 2 3 45 123
45. Solve ratio problems (gear ratio, compression ratio,
differential ratio, air-fuel ratiC)...ccecesesssee.sal 2 3 45 123
46, Solve a proportion problem (gear trains, gear
YEAUCEION) ¢ e veenoavecsasneacesvensassssssascsnessnessl 2345 123
47. Solve a formula for any indicated variable....e.e....l 2 3 45 123
48. Substitute in a fOrmula...c.ceceececessssssccesccessesel 2 3 45 123

-
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RATINC SCALE FREQUENCY SCALE

Not Important 1l

L= = Never

2 = Slightly Important 2 = Occasionally

3 = Important 3 = Regularly

4 = Very Important :

5 = Essential

MATHEMATICAL TASKS RESPONSES

. RATING FREQUENCY
49, Know the strategies of nroblem SOlvingeeeceecesssscesssl 2345 123
50. Solve applied word problemsi.........................1 2 34 § 123
51. Solve problems related to AutomotiQe MechanicSeses...1 2 3 4 5 12 3
52. Use a right triangle..c..eesseesseessseenecenennseessl 2345 123
53. Solve a right triangle....scscecesssssccnsssssessssssl 2345 . 123
54, Find the length of the unknown side of a right .
triangle (using the pythagorean theorem)...ccsscscessl 23 45 123
55, Compute R.P.M. and angular veloCitYe.ceseessessssessel 2 3 45 . 123
56. Read and plot information in a line graph or Bar
ChaYteeesossssssssssscscsscsssssssssvoscsscscssssssssl 2345 123

57. Know computer capabilities énd operationSeecccscscsssl 2 345 123
58, Use a computer“.............................;........1 2345 123
59; Calchlate AN AVEYAJEC.esssssscsesesscssssscssssssscsssl 2 345 123
60, Calculate tolerances..u..............................i 2345 123
6l. Calculate diSCOUNtSessescecsssssssssssssssasssncessasl 2345 123
62. Calculate MArKUPeeecosecsscsesessssssssscsscsscasssessl 2 345 123
63. Calculate Profiteeecescsscsccssssssesccsssscscscassssl 2345 123
64. Calculate loss...........................;...........1 2345 123
65. Calculate commission on @ Sal€.ccceccsssscssscssscsssl 2345 123
66. Calculate interest on a loan (Oor savings) eeecescecse.sl 2 3 45 123
67. Calculate taxes (SAleS)eeseccsscsccsscscscsscssssssesl 2345 123
68. Calculate PErcent errOresssccssscscscssssssasssasscssasl 2 3 45 123
69. Do the calculations on repair orders or shop ticketsl 2 3 4 5 123
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RATINC SCALE FREQUENCY SCALE
1 = Not Important 1 = Never

2 = Slightly Tmporzant 2 = Occasionally
3 = Important 3 = Regularly

4 = Very Important :

5 = Tssential

MATIHEMATICAL TASKS RESPONSES
_ RATING ' FREQUENCY
70. Use formulas to calculate horsepower, efficiency
or OHM'S I-Iaw.ao.o...oo.o..-.,a...o..ouo..v..o.....a..o..l 2 345 1 2 3
71. Calculate the displacement of an engine...ceceeevecsssl 2 345 172 3
720 Use metric conversion............0.0...............0.01 2.345 1 23
73. Determine degrees crank shaft turns on firings and
StrOkes................ﬂ..............................1 2 345. 12 3
74. Calculate turning 7a3diUSeeeeesccasssnssscssssssssvesssl 2345 123
75. Calculate tapers........’.........0....0............0..1 2345 123
'76. If you are an employer/supervisor, are You satisfied with the mathematical
performance of your employees (technical institute graduates)?
l, Yes 2. No
77. If vou are an employee are you satisfied with your mathematical performance
on the job? ‘
l., Yes 2. No
78. If you are an employee, are You satisfied with the mathematical preparation
you received at the technical institute you attended?
l. Yes 2. No
79. Please include here any additional mathematics tasks that you believe are
needed.
80, Please include here any further general comments You may have.

105

If you have any questions, write to me or call (414) 497-3000.
please return the questionnaire in {88 postage paid envelope. Thank you.
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the

following mathematical tasks are in the performance of _AUTO PARTS
work.

PART ONE

DIRECTIONS: Please fill in the blank, or circle the number that best
indicates your response to the statement.

1. What is your present status? -
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

log
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PART TWO

DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your

response on how essential the task is in the performance of AUTO

PARTS work. Use the following responses:

Not Important
Slightly Important
Important

Very Important
Essential

]

vt b W
L]

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates

your response on how often the task is used. Use the following responses:
1 = Never
2 = Occasionally
3 = Regqularly
RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle 12345° 123
The following ig the list of mathematical tasks.
MATHEMATICAL TASKS : RESPONSES
RATING FREQUENC§
1. Say, read, write whole NUMDEYS.ccescoscsscanccesesssal 23 45 123
2. Add and subtract whole NUMDEYSeeeecececcccsssasscsesl 23 45 '1 23
3. Multiply and divide whole NUMDErS.eeecceccecccesssesl 2 3 45 123
4. Say, read, write FractiONSeeecesesssccecceacescsanaal 2 3 45 123
5. Add and subtract FractionS..eecececcecssssesccccceeesl 2345 123
6. Multiply and divide FractiOnS.eeeeeoceescaccssssscseel 2345 123
7. Read frartional divisions on a steel tAPCecev ase-ael 23 45 1 2R
8. Say, read, write AECIMAlSeeeccccnscsacccoccaccassseseesl 23 45 123
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1l = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly

n

Very Important
5 = Essential

MATHEMATICAL TASKS - RESPONSES
, RATING FREQUENCY
9. Convert fractions to decimals and vice versa..ssssesesl 2 3 4 5 123
10. Add and subtract deCimalS..eeeeesseeessseesssceseesssl 2345 123
11. Multiply and divide decimalS.seesssecccsscecesssacssssl 2 3 45 1 é 3
12. Round off numbers and decimalS...ssssssssssssssssecsssl 2 345 123

13. Use precision properly and given two measurements
determine which is the most preciS@ecssescscssssssssel 2 3 45 123

14, Estimate the results of arithmetic calculations before .

performing the calculatioNSecssssccsssssscscssscccesssl 23 45 123
15. Use @ calculatOreeesceccsesseccecsssscssccccccncccnssl 234 5° 123
16. Find the SqUATE root Of a NUMDET...eesssesesessscnssel 23 4 5 123
17. Find a percent Of @ NUMbEr..eceeeseeceessssssssssssssl 2 3. 45 123
18, Find a number when a percent of it is known.eseeeess.l 2 3 4 5 123
19. Find what percent one number is of another...eesssesel 2345 12 3"
20. Use a decimal equivalent £3DL1Ee.soeeccsscascnsansseasl 2345 12 3.

2l. Understand the basic geometric concepts of point, line,
plane, parallel, perpendicular, and angleSeeseeessessl 2 3 4 5 123

22, Understand the properties of basic geometric figures

(triangle, rectangle, trapezoid, and circle).eeesseeel 2 3 45 123
23. ReadamiCrometer.......................I.‘...l.......l 2345 1 23
24, Construct basic geometric figureSee.sseseessssssssessl 2 3 45 123

25. Use common English and metric units of measure {(length,

weight, volume, temperature, time)..ccsesesssssssss.l 2 3 45 1223
26. Convert English to metric units and vice versasesesssl 2 3 4 5 1l 23
27. Find the perimeters of basic geometric figureS.ees...1] 2 3 4 5 1l 23
28, Read @ rule,..cecsecsescsssnsssssnssssssssscsssssssssl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1 = Never
2 = Slightly Important 2.= Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
, RATING FREQUENCY
29. Use the metric system.........‘l.......................1 2 3 4 5 1 2 3
’
30. Find the areas of basic geometric figureS..seeeseessl 2 3 4 5 123
31. Find the surface area of a cylinder........;.........1 2.3 4 5 123
32, Find the surface area of a DOXeosososoovsssssssnsossssl 2 345 123
33, Find the volume of rectangular S01idSeeesessosscsssesl 2 3 45 | 123
34, Find the volume of cylindrical §01idS.eesecseecssssssl 23 45 12.3
35. Find the capacity of a rectangular solid (a tank in
gallons)..................-.-.-..-........-..........1 2345 . 123
36. Find the capacity of a cylindrical solid (a tank in
gallons).............................................1 2 3 4 5 1 2 3
37. calculate the weight Of an ObjeCt...eceesesssscssssssl 2345 123
38. Estimate the cost to complete a job (materials and
1amr)...............................................1 2 3 4 5 1 2 3
39. Add Jnd subtract angles..............................,1 2 3 4 5 1 2 3
40. Measure anglesl...0.......ﬂ..........................1 2 3 4 5 1 2 3
41, Lay out and drill equally space NOleS.eeeecsesscnnssssl 2 3 45 123
42, Use right, acute and obtuse ANgleS.eeeeesssssssssssssl 23 45 123
43. Use a square for direct and indirect measurement.....l 2 3 4 5 123
44. Measure from scale ArawingS..eesscececcsssssssssccsssl 2 3 4 5 123
45. solve ratio problems (gear ratio, compression ratio,
differential ratio, air-fuel YALi0) ceoonnnvecsssssnsesl 2 3 45 123
46. Solve a proportion problem (gear trains, gear
redUCtion)...........................................1 2 3 4 5 1 2 3
47. Solve a formula for any indicated variable..eeeessessl 2 3 45 123
48. substitute in a fomUJ-a..............................1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

= Not Important 1 = Never

= $!ightly Important = Qccasionally
= Important 3 = Regularly

= Very Important :

= Essential

RN N
| I
~

(8]
|

MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY

49, Know the strategies of problem SOlVinNgeeceeeseesessesl 2 3 45 123
50. Solve applied word problemsi.........................l 234% 123
51. Solve problems related to Auto PartSeecessceescecsceel 2345 123
52. Use a right triANgleseceececccccosssccsscccccnscsassel 2 3 4 5 123
53. Solve a right trianqle...............................l 2345 123
54. Find the length of the unknown side of a right

triangle (using the pythagorean theorem) cececessseeeel 2 3 45 123
55. Compute R.P.M. and angular VeloCitV.eeeoceeesssosecaal 2 3 4 5. 123
56. Read and plot information in a line graph or bar

ChATYt.e ceeocecesnssssescoceccccassssssssassassscccssask 2 3 4 5 123
57. Know computer capabilities and operationSececcececec..l 2 345 123
58. Use a computer..............................:........l 2345 123
50. Calculate An AVETAGE...eeeceescscccssscsssssssccsesasl 2345 123
60. Calculate tOleranCeS....ccescessccscescecsssscsasensel 2345 123
6l. Calculate AiSCOUNtS...eceececessscosccccasescsscncccsel 2 3 4 5 123
62. Calculate markup...............;.....................l 2345 123
63. Calculate Profit..ccececesescececccccccccssssccssccssl 2345 123
64. CaAlCUlate 1OSSeeeeceoceececcscssssssssascsscasscesssal 2345 123
65. Calculate commission on a Sa@l€.cceeesesceccececcesssasl 2 3 4 5 123
66. Calculate interest on a loan (Or Savings)....eeesee..1 2 3 4 5 123
67. Calculate taxes (SAleS).cceccecsscecsccaccccasssssasesl 2345 123
68. Calculate PErCent ErrOF.....cessscsssscscescscscssssssl 2 3 45 123
69. Do the calculations on repair orders or shop ticketsl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE
1 = Not Important 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly
4 = Very Important .
5 = Esscntial
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
70. Use formulas to calculate horsepower, efficiency
or OHM'S I-Iaw'.o.voo.ooo.oo-o,aoooooooooooooooooo...o.oo.l234 5 1 23
71. calculate the displacement of an engine..ceeseecesscsssl 2 3 4 5 1°2 3
720 Use metric conversion..............................D..l 2.34 5 1 2.3
73, Determine degrees crank shaft turns on firings and
strokes...........................C...l...............l234 5_ 12 3
74, Calculate turning YadiUSeescossosossssssesssssscsssscssl 2345 123
75. Calculate tapers......................................1234 5 1 2 3
76, If you are an employer/supervisor, are you satisfied with the mathematical
performance of your employees (technical institute graduates)?
l. Yes 2. No
77. If you are an employee are you satisfied with your mathematical performance
on the job? '
l. Yes 2. No
78. If you are an employee, are you satisfied with the mathematical preparation
you received at the technical institute you attended?
1. Yes 2. No
79. Please include here any additional mathematics tasks that you believe are
needed.
80. Please include here any further general comments you may have.
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If you have any gquestions, write to me or call (414) 497-3000.
Please return the guestionnaire in the postage paid envelope. Thank you.
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the

following mathematical tasks are in the performance of AUTO BODY
work.
PART ONE

DIRECTIONS: Please fill in the blank, or'circle the number that best
indicates your response to the statement.

1. Wwhat is your present status?
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

box: [_]




PART TWO _ (

DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your

respanse on how essential the task is in the performance of AUTO

BODY work. Use the following responses:

- ——

your

1 = Not Important

2 = Slightly Important
3 = Important

4 = Very Important

5 = Essential

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
response on how often the task is used. Use the following responses:

1 = Never ‘
2 = Occasionally . ‘
3 = Reqularly

RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle -12345° 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS : _— RESPONSES
| RATING FREQUENC*
l. Say, read, write whole NnumMbers,....oceesceessccenesel 2 3 4 5 123
2. Add and subtract whole NUMbErS...ssescessssssescaseasl 2 3 45 ‘1 23
3. Multiply and divide whole NUMbDEYS...ceeeeennssssceceal 2 3 4 5 123
4. Say, read, write fractionS...ececcecescescnsssnceseal 2 345 123
5. Add and subtract fractionS..cceecececsescecccsccnssal 23 45 123
6. Multiply and divide fraCtiONS...scesseecsscesccessacsl 2 3 4 5 123
7. Read fractional divisions on a steel tap€.isceeeececesl 2 3 4 5 123
8. Say, read, write decimalS.scesececsccscencncnseascnsel 2 345 123
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1 = Never
2 = Slightly Important 2.= Occasionally
3 = Important 3 = Regularly
4 = Very Important '
5 = Essential
MATHEMATICAL TASKS RESPONSES
. RATING FREQUENCY
9. Convert fractions to decimals and vice verSa.ceceeceeceel 2 3 4 5 123
10. Add and Sllbtract decimls..,..........................l 2 3 4 5 1 2 3
11. Multiply and diVide decimals.........................1 2‘3 4 5 1 2 3 .
12. Round off numbers and decimMalS..ccececcccccccccccccscssl 2 3 4 5 123
13. Use precision properly and given two measurements .
determine which is the mOSt PreciS€eceecccececccscccessl 2 3 4 5 123

14, Estimate the results of arithmetic calculations before .

performing the calculatioNS.ececeecsccccccccccccesccccel 2°3 4 5 123
15. Use & calculatOrececcescccccceececccsccssssccscsceesel 2345 123
16. Find the square root of a number....;................1 2345 123
17. Find a percent Of @ NUMDETr..eceeeeeesesccccscecccesesl 2 3.45 1 23
18. Find a number when a percent c. it iS known.i..eeeee.l 2 3 4 5 1 2~§'
19. Find what percent one number is of anothere..eeoeeeee.l 2345 ° 1 2 3°
20. Use a decimal equivalent table...eeeeeeeecscescsccessl 2 3 4 5 123
2l. Understand the basic geometric céncepts of point, line,

pPlane, parallel, perpendicular, and angleS.eeeecececesl 2 345 123
22, Understand the properties of ba;ic geometric figures | :

(triangle, rectangle, trapezoid, and Circle)ee..eeee..l 2 3 4 5 123
23, Read @ MiCIOMELEre.ieseescscssccccccsccscsscessscncesl 23 4 5 123
24, Construct basic geometric figUreS.....eeeeececccceseel 2 3 4 5 -1 2 3

25. Use common English and metric units of measure (length,

weight, volume, temperature, time).eeceececeecccececceessl 2 3 4 5 123
26. Convert English to metric units and vice versaeeceees.l 2 3 4 5 123
27. Find the perimeters of basic geometric figures......il 2345 . 123
28. REAd @ FUlCecececescscccoscccscccacacocccccncccccssssl 2 345 123
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RATINGC SCALE FREQUENCY SCALE

‘

1 = Not Important 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
29. Use the metric system................................1 2345 1 23
, .
30. Find the areas of basic geometric figureSeeesesssessl 2 3 45 123
31. Find the surface area of a cylinder.ecececscsssescssel 2345 123.
32. Find the surface area of a DOXeoovosssssaasssssssssssl 2 5 4 5 123
33. Find the volume of rectangular SOlidSeecessscsssssesssl 2 3 4 5 . 123
34, Find the volume of cylindrical SO01lidSecessvsocssnnsssssl 2 3 45 1 2.3
35. Find the capacity of a rectangular solid (a tank in
gallons).......‘.....................................1 23.45_ 1 2 3
36. Find the capacity of a cylindrical solid (a tank in
gallons)..............'...............................1 2345 1 23
37. Calculate the weight of an objeCtesesssessscssssssssal 2345 123
38. Estimate the cost to complete a job (materials and
lamr,\.........'.....................................12345 12 3
39. Add and subtraCt angles...........'...................l 2 34 5 1 2 3
40. Measure angles....'.....'............................1 2345 1.23
41. Lay out and drill equally space holeSseesssssscssssesl 2 3 45 123
42, Use right, acute and obtuse AngleS.eessessssassssssssl 2345 123
43, Use a square for direct and indirect measurement.eessl 2 3 4 5 123
44, Measure from scale drawingSeeeececsssssssscsssessssssl 2 345 123
45, Solve ratio problems (gear ratio, compression ratio,
differential ratio, air-fuel ratio).seseecessssscisssl 23 4 5 123
46. Solve a proportion problem (gear trains, gear
reduction)...........................................l 2 345 1 23
47. Solve a formula for any indicated variablescesesessssl 2 3 4 5 123
48. substitute inafomula.oo..oo.oooooooo.oooooooooooo.l 2345 1 23

<
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RATING SCALE FREQUENCY SCALE

Not Important 1 = Never

; ; Slightly Important 2 = Occasionally

3 = Important " 3 = Regularly

4 = Very Important .

5 = Essential

MATHEMATICAL TASKS ' RESPONSES

RATING FREQUENCY
49. Know the strategies of problem SOlVinge.cecesesssssesssl 2 3 45 123
50. Solve applied word problemsi.........................1 2345 123
51. Solve problems related to Auto BodV.eseossessssssssssl 2.3 45 12 3
52. Use a right triangle€.csessscsssccsscscscsencssssssssssssssl 2 5'4 5 123
53, Solve a right triangleceec.cesssssssscscssssssssssssssssl 23 45 . 123
54, Find the length of the unknown side of a right .
triangle (using the pythagorean theorem)..ccecsececessl 2 3 4 5 -1 2 3.
55. Compute R.P.M. and angular velocity................;.1 2345, 123
56. Read and plot information in a line graph or bar
Chartessssssssssssssssssssassasssssssssanssssnssanssssk 2 345 123

57. Know computer capabilities énd operationSeeessssscsssl f 3-4 5 123
58. Use a computer..............................:........1 2345 123
5); Calculate an AVEraAg€.ceessssssssasssssssssescssssssssl 2 3 45 123
60. Calculate tOleranCeS.ccsccssssssscsssssssssssssssscssl 23 45 123
6l. Calculate disCOUNtS.eesessesscscessscssssssssssssessssl 2345 123
62. Calculate MATKUDesesesosssssssssscscssassssssssssssssl 2 345 123
63. Calculate Profitesessscesssscssasssssssssssnssassssssl 2345 123
64, Calculate loss...........................;...........1 2345 123
65. Calculate commission on @ S@l€sececesscssesssssssssssl 2 3 45 123
66. Calculate interest on a loan (or Savings) eeeceecssseeesl 2 3 4 5 123
67. Calculate taxes (SaleS)eecssscsscsssssssssssssssssssasl 23 45 123
68, Calculate PErCent errOressessessscssesssesssssssssesssl 2 3 45 - 123
69. Qo the calculations on repair orders or shop ticketsl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

Not Important 1l = MNever

1 =
2 = Siightly Important 2 = Occasionally
3 = Important 3 = Reqgularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS ' RESPONSES
: RATING FREQUENCY
70. Use formulas to calculate horsepower, efficiency
or OHM'S IAWUQOOOOOOOOOOODOf..........................1..2 34 5 1 23
71. Calculate the displacement of an engin€..cecececessesssl 2 345 1°2 3
72‘ Use metric conversion...........................l...l.l 2.34 5 1 2.3
73. Determine degrees crank shaft turns on firings and
StrokeS...o.....oo.oooo-ooooooooooooooooooooooo.-o.oool 2345‘ 123
74. Calculate turning radius..............................1 2 3 4 5 1 2. 3
75. Calculate taperS......................................1 23 4 5 1 2 3
76. If you are an employer/supervisor, are you satisfied with the mathematical
performance of your employees (technical institute graduates)?
l, Yes 2. No
77. 1If you are an employee are you satisfied with your mathematical performance
on the job? '
l, Yes 2, No
78. If you are an employee, are you satisfied with the mathematical pPreparation
you received at the technical institute you attended?
l. Yes 2. No
79. Please include here any additional mathematics tasks that you believe are
needed.
80. Please include here any further general comments you may have.
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If you have any questions, write to me or call (414) 497-3000.
Please return the questionnaire in f?g postage paid envelope, Thank you.
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QUESTIONNATIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of DIESEL MECHANICS
work.

PART ONE

DIRECTIONS: Please fill in the blank, or circle the number that best
indicates your response to the statement.

1. what is your present status?
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

box:[_]
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PART TWO

DIRECTIONS:

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your
response on how essential the:task is 'in the performance of Diegel
Mechanics work. Use the following responses:

= Not Important
Slightly Important
Important

Very Important
Essential

ndH WwN
]

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used, Use the following responses:

1l = Never
2 = Occasionally
3 = Reqularly

RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle - 123465 ° 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS : RESPONSES
RATING FREQUENCY
1. Say, read, write whole NUMDErS..cseccecsecscssscsceasssl 23 45 123
2. BAdd and subtract whole NUMbErS....secescscecceceesssel 2 3 45 .1 23
3. Multiply and divide whole numberS.eceecscescssscscscsel 2 345 123
4, say, read, write fractionsS....ececcecccccccccccccceel 2345 123
5. Add and subtract fractionS...ceecececccescsssceccceesl 23 45 123
6. Multiply and divide fractionS....e.eececeeccececesscl 2345 123
7. Read fractional divisions on a steel tap€..eeecseessal 2 3 45 123
8. Say, read, write decimalS...ceececcccsscscccsasscsssl 2 345 123
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RATING SCALE FREQUENCY SCALE

= Not Important

1 1l = Never
2 = Slightly Important 2 = Occasionally
3 = lmportant 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
: RATING FREQUENCY
9. Convert fractions to decimals and vice versaeceeeseessl 2 3 4 5 123
, .
10. Add and Su.btract decimals.-..........................1 2 3 4 5 1 2‘ 3
11. MUJ-tiplY and diVide decinlals.........................1 2 3 4 5 1 2 3 .
12. Round off numbers and decimalS.ecsescececcsccccsccesel 2 3 4 5 123
13, Use precision properly and éiven two measurements . .
determine which is the most PreciS€ececcececssscesesssl 2 3 4 5 123
1l4. Estimate the results of arithmetic calculations before . _
perfoming the calculations..........................1 2.3 4 5 1 2 3
15. Use a calculator.....................................1 2 3 4 5' 1 2 3
16. Find the S@are root o'f a number....................-1 2 3 4 5 1 2 3
17. Find a percent of a NUMbEZeceescooseroocvecsscsssssssl 2 3.4 5 123
18. Find a number when a percent of it is kNOWNeeceeceoesesl 2 3 4 5 123
19, Find what percent one number is of anothere..ececeeeeel 2 345 = 12 3°
20, Use a decimal equivalent table...eececessecesscsscseesl 2 3 4 5 123
21, Understand the basic geometric concepts of point, line,
plane, parallel, perpendicular, and angleS..ececeececeeel 2 3 4 5 123
22. Understand the properties of basic geometric figures
(triangle, rectangle, trapezoid, and circle)..ceececeesl 2 3 4 5 123
23. Read a micrometer......-..............................1 2345 123
24, Construct basic geometric figuUreS.ec.cccecceccecccsccsel 2 3 4 5 123

25. Use common English and metric units of measure (length,

weight, volume, temperature, time)...eeecceccccssceesl 2 3 4 5 123
26, Convert English to metric units and vice verSaeeeceeel 2 3 4 5 123
27. Find the perimeters of basic geometric figureS....e...l1l 2 3 4 5 123
28. Read a rule.......................;..................1 2345 123
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RATING SCALE FREQUENCY SCALE

Not Important 1 = Never

1 =
2 = Slightly Important 2 = Occasionally
J = Important 3 = Regularly
4 = Very Important
5 = Essential
MATHEMATICAL TAS! RESPONSES
RATING FREQUENCY
29. Use the met.ric systen‘................................1 2 3 4 5 1 2 3
’
30. Find the areas of basic geometric figureSs.eececesessl 2 3 45 123
31. Find the surface area of a cylinder......ooooooooooo.l 23 4 5 1 2 3 -
320 Find the surface area ofabox..ooooooo..ooooooooo.ool 23‘4 5 1 2 3
33, Find the volume of rectangular S0lidS.sseessssessssssl 2 3 4 5 123
34, Find the volume of cylindrical S0lidSeecsceecssecsssseel 2 3 4 5 1 2.3
35. Find the capacity of a rectangular solid (a tank in
gallons).............................................1 2 3‘4 5, 1 2 3
36. Find the capacity of a cylindrical solid (a tank in
gallons).............................................1 2 3 4 5 1 2 3
37. Calculate the weight of an .object.... LI B BN BN B B BN N BN A ....1 2 3 4 5 1 2 3
38. Estimate the cost to complete a job (materials and
lamr)...............................................1 2 3 4 5 1 2 3
39. Add and Subtract angles..................l...........l 2 3 4 5 1 2 3
40. Measure angles...................................l...l 2 3 4 5 1 2 3
41. Lay out and drill equally space holeS.eesssssscssssesl 2 3 4 5 123
42, Use right, acute and obtuse angleSeesseessssscescesesl 2 3 4 5 123
43, Use a square for direct and indirect measurement.....l 2 3 4 5 123
44. Measure from Scale drawings..........................1 2 3 4 5 l 2 3
45, Solve ratio problems (gear ratio, compression_iatio,
differential ratio, air-fuel ratio)eeesssssssssssssssl 2 3 4 5 123
46, Solve a proportion problem (gear trains, gear
reduction).......................................b...l 2 3 4 5 1 2 3
47, Solve a formula for any indicated variableeceseecsesssessl 2 3 4 5 123
48. Substitute in a fomulaooooooooooooooooooooooo.ooooool 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

= Not Important 1l = Never

; = Slightly Important 2 = Occasionally

3 = Important 3 = Reqularly

4 = Very Important -

5 = Essential

MATHEMATICAL TASKS ..RESPONSES

RATING FREQUENCY
49. Know the strategies of problem SOlViNgeceeccecccccccceel 2 3 4 5 123
50. Solve applied word ProblemS. ... sessssssssssesseseasesl 2 3 4 5 123
51l. Solve problems related to Diesel MechaniCS...cececeeesl 2.3 4 5 12 3-
52. USe a right triangle...eceeecssecscccessecssessscaseasl 2 3 4 5 123
53. Solve a right triangle.eececcccccecessccsscsesssssssssssl 2 345 | 123
54. Find the length of the unknown side of a right -
triangle (using the pythagorean theorem)..ceccecescessl 2 345 l23
55. Compute R.P.M. and angular veloCitV..eeeeecccsssssessl 2 3 4 5 , 123
56. Read and plot information in a line graph or bar
Charteccececseescccccccscccssesccssccssnsccssccsccsccek 2 3 45 123

57. Know computer capabilities and operationScecececcesessl 2 345 123
58, Use a computer..............................:........1 2345 123
59. Calculate an AVErAGE...eseessesssesecsscsscessceseessl 2345 123
60. Calculate toleranCeS.ccececccccsscesccsccssccsccssccsceel 2 3 45 123
6l. Calculate diSCOUNtSeeccecccccsscencccscsccssscssscssesl 2 3 45 123
62. Calculate MarkUPeeeceeecsscsssescesosnscccccsccscccccel 2 3 45 123
63. Calculate Profitecceeccceccecceccocececcccsccccsccccesl 2 345 123
64. Calculate loss...........................;...........1 2345 123
65. Calculate commission on @ Sa@le€.cccecsccccccccccccscssl 2 3 4 5 123
66. Calculate interest on a loan (Or Savings) eeeccecececessel 2 3 4 5 123
67. Calculate taxes (SaleS)ececececcccscscscccccscscccssecsl 2 3 45 123
68. Calculate PErcent error..ccececceccccccssccsccsccccsseel 2 3 45 - 123
69. Do the calculations on repair orders or shop ticketsl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE
1 = Not Important 1l = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY ..
70, Use formulas to calculate horsepower, efficiency
or OHM'S Lawut.;......Q....f..........’...............l 2 345 12 3
71. Calculate the displacement of an engine€..cecssvecesesssl 2 3 45 172 3
720 Use metric conversion.................................l 2.345 12.3
73. Determine degrees crank shaft turns on firings and
strOkes.................C.............................l2 345‘ 12 3
74. Calculate turning radius...i..........................l 2 3 45 l 2 3
75. Calculate taperSon.o.ooooioc.ooooooooooooo.oooooooooo.l2345 12 3
76. If you are an employer/supervisor, are you satisfied with the mathematical
performance of your employees (technical institute graduates)?
l. Yes 2, No
77. If you are an employee are vou satisfied with your mathematical performance
on the job? '
l. Yes 2. No
78. If you are an employee, are you satisfied with the mathematical preparation
" you received at the technical institute you attended?
l., Yes 2. No
79. Please include here any additional mathematics tasks that you believe are
needed. '
80. Please include here any further general comments you may have.
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I1f you have any questions, write to me or call (414) 497-3000.
Please return the questionnaire in the postage paid envelope. Thank you.
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QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of Welding
work,

PART ONE

DIRECTIONS: Please fill in the blank, or circle the number that best
indicates your response to the statement.

1. what is your present status?
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

— e — — — — — G S —— — G S G — S G G G G — . — — — — — ——— D L G G = o —

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the
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PART TWO

DIRECTIONS:

(1) For Rating»Scale

Circle the number on the "Rating Scale" that best indicates your
response on how essential the task is in the performance of welding
work. Use the following responses:

= Not Important
Slightly Important
Important

Very Important
Essential

wnm b wnh e

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used. Use the following responses:

1l = Never
2 = Occasionally
3 = Reqularly
RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle 12345 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS RESPONSES

RATING FREQUENCY
l. Say, read, write whole NUMDEYS..ceecocseceveeeesssl 2 3 45 123
2. Add and subtract whole NUMDErS. cceecoececesscseseasel 23 45 123
3. Multiply and divide whole NUMDEYS. cocececcnceaceceel 2 3 45 123
4. Say, read, write fractions.,....c..eeececececceseecl 2345 123
5. Add and subtract fractionsS,......ececeeeccccccssssl 2.3 45 123
6. Multiply and divide FractionsS. . veeececcoscesceeeeel 2345 123
7. Read fractional divisions on a steel tape....cev..1 23 45 1 23
8. Say, read, write decimalS,,....eeceeeecceccosvssecl 2345 123
125
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RATING SCALE FREQUENCY SCALE

1 = Not Important 1l = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
9. Convert fractions to decimals and vice
versa........u..................0................1 2 3 4 5 1 2 3
10. Add and subtract decimalsS,...ecccescesceesescessssl 2 3 45 123
11. Multiply and divide decimalsS,....ccoeevcocoscscsssl 2 3 4 5 123
120 Rou-nd Off nulnbers and deCimalso..n....n..oo.n....l 2 34 5 1 2 3
13. Use precision properly and given two
measurements determine which is the
MSt preCiSe................................n.o..l 2 3 4 5 1 2 3
14. Estimate the results of arithmetic
calculations before performing the
ca]'CUJ'ationS.U.................0.............0...1 2 3 4 5 1 2 3
15. Use a ca1CU1ator............................I....l 2 3 4 5 1 2 3
16. Find the square root of a NUMbeEY, ... .coevevesossesl 2 34 5 123
17. Findapercent Ofanmer..o........0...........1 2 34 5 1 2 3
18. Find a number when a percent of it is
known..............0.......0...........n.........l 2 3 4 5 1 2 3
19. Find what percent one number is of
anOther..........................................1 2 3 4 5 1 2 3
200 Use a deCimal eqUivalent table..o...n.......oo.o.l 2 3 4 5 1 2 3
21. Understand the basic geometric concepts
of point, line, plane, parallel,
perpendiCUJ'ar’ and angles.oo..o..ooooooooooooooool 2 3 4 5 1 2 3
22, Understand the properties of bhasic
geometric figures (triangle, rectangle,
trapemid’ and CirC1e)...........................1 2 3 4 5 1 2 3
23. Readamicro!neter................................1 2 3 4 5 1 2 3
24, Construct basic geometric figures,, . ,.........¢..1 2345 123

25, Use common english and metric units of
measure (length, weight, volume,

temmrature, time)OO...O....o..'..ou..'.‘.........1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

1 = Not Important 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS S RESPONSES
RATING FREQUENCY
26, Convert english to metric units and
ViCE VEISA..sceeeecsscesesccccccsascsnscccccssssesl 2345 123
27. Find the perimeters of basic geometric
figllres......Q..........Q......Q.....Q...........l 2 3 4 5 1 2 3
28. Reada rule.......................I..............1 2 3 4 5 1 2 3
29. Use the mMetric SYSteM....ceeceseccessssscesceccsssl 2 3 4 5 123
30. Find the areas of basic geometric
figures..........................................1 2345 123
31. Find the surface area of a cylinder....eeeeece...1 23 45 123
32. Find the surface area Of @ DOX.seeeoceccsccccsasssl 2 3 4 5 123
33. Find the volume of rectangular s0lidS....eeeee-.s1 23 45 123
34. Find the volume of cylindrical solidS...ceceeseesl 2 3 45 123
35. Find the capacity of a rectangular structure
(a tank in gallons).......0......................1 2 3 4 5 1 2 3
36. Find the capacity of a cylindrical solid
(@ tank in gAllONS) ceececeecececcssscssesceccesssl 2 3 4 5 123
37. Calculate the weight of a steel structure........l 2 3 45 123
38. Estimate the cost to complete a job
(materials and 1abor) ...eeececcccescsccsscassessal 2 3 45 123
39. Add and subtract angleS...ceceecceccescscsccscscescsl 23 45 123
40. Measure angleS....cececccecececsssssscesccesscessl 2345 123

41. Lay out and drill equally space holes on

A CAirCle..cecu.seseveececceccecsvasesssescvovuevsael 2345 123
42. Use right, acute, and obtuse angleS......ceeseev.1 2 3 45 123
43. Use a square for direct and indirect

MEASULEMENLt . o . ..cosececcssccsssasssssscssacvescesl 23 45 123
44. Measure from scale ArawinNgS....secceececcessveessesel 2 3 4 5 123

O 1'9’ﬁ
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RATING SCALE FREQUENCY SCALE

1 = Not Important ' 1l = Never
2 = Slightly Important 2.= Occasionally
3 = Important 3 = Reqularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS ' o RESPONSES
v RATING .  FREQUENCY
45. Solve ratio PrObleMS..ceeecececesccccssscsccssseesssl 2345 123
4 .
46. Solve a proportion ProbleM....cccessecccscecscscecccsl 2345 1’2 3
47. Solve a formula for any indicated variable........l 2345 ° 1 23
48. SUDStitute in @ FOTMUlA..eeeseeseeesesesnennenseaal 2345 123
49. Know the strategies of problem solving............1'2 34 5° . 123
) .
50. Solve applied word ProblemS....ececececcccccecseesl 2 3 4 5 .12 3
51. Solve problems related to welding...e.eeeseeee....1 2345 - 123
52. Use @ right triangles.eeecceccccsccccscscsccessssel 2345 e 123
.53, Solve a right triangleccececesccccccccccccscccccccel 2'3 4 5 123

54, Find the length of the unknown side of a
right triangle (using the pythagorean .

n
=
N
h)‘.

£hEOYEM) e e s esececccascosoacsasssasccsacsccccccceassl 2 34
55.; Compute R.P.M, aﬁd angular velocity.eeceececseeeesel 2 345 “: . 12 é'
56. Read and plot information in a line graph |

OF BAR CRAYEe ececeeeceeconsonsnasssseancncsesecceaesasasl 2345 - 123
57. Know computer capabilities and operations.........l 2 3 45 ) 123,
58. Use a COMPUEEr in Weldinge..eeeessseeessssseeeeessl 2345 1723
59. Calculate an AVErAgE ....eccecccccsssssvescccssessl 2345 ' 123
60. CAloUlate LOLETANCES..nneeenseeenneeensneennneeessl 2345 . 123
. 61. Apply the mathematics of quality control

and precision inSpectiON..cescseccececcccecceccessl 2 3 4 5 123
62. Find the bend allOWANCEe.cecseccssccceccccecccssss.l 2345 123
63. Calculate for stretchouts of square and ] .

rectangular ShapPeS.eecccececcscccsosecsoccccseccaoal 2 345 123

64. Calculate for stretchouts of circular and
Semi-circulay ShaPEeS.e.ecoceceesetosccsssscesacseaseeasl 2345 ‘ 123
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SATLWG SCALE FREQUENCY SCALE
1 = Not Important 1 = Never

2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly

4 = Very Important

5 = Essential

MATHEMATICAL TASKS RES?ONSES
v RATING . FREQUENCY
65. Determine the most economical layouteesececceecee-.l 23 45 123
66. Calculate waste............:.....................l 2345 1¢2 3
67. Calculate salary..o..............................l 2345 1 2:3

68. If you are an employer/supervisor are you satisfied with the mathematical
performance of vour emplovees (technical institute graduates)?

l. Yes 2. No

69. If you are an employee are you satisfied with your mathematical perfdrmance
on the jonh? ’

l. Yes 2. No

70. If you are an emplovee, are you satisfied with the mathematical preparation
you received at the technical institute you attended?

1. Yes 2. No

71. - Please include here anv additional mathematics tasks that you believe are
neecled: .

72. Please include here any further general comments You may have:

129
If you have any questions, write to me or call (414) 497-3000.

[ERJ!:‘ Please return the questionnaire in the postage paid envelope. Thank you.
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QDUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of RETAIL SALES
work., '

PART ONE

DIRECTIONS: Please fill in the blank, or'circle the number that best
indicates your response to the statement.

1. What is your present status?
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

CPTIONAL INFORMATION:

Name

Company !

Address

If you would like a summary of the results, please check the

box:[:j

13y




PART TWO

DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your
resporte on how essential the task is in the performance of RETAIL SALES
work. Use the following responses:

1 = Not Important

2 = Slightly Important
3 = Important

4 = Very Important

5 = Essential

(2) For Freguency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your responsc on how often the task is used. Use the following responses:

1 = Never
2?2 = Occasionally
3 = Regularly
- RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle 1 2345° 123

mhe following is the list of mathematical tasks.

MATHEMATICAL TASKS : RESPONSES
RATING FREQUENCY
1. Perform numeric operations with whole numbersS.......l1 2 3 4 5 123
2. Compare fractions, which is greater (or less than)..l 2 3 4 5 123
3, Perform numeric operations with fractionS....sessesol 2 3 4 5 123
4, Reduce fractions to lowest termS...cecseeeecevecesssel 2 3 45 123
5. Compare decimals, which is greater (or less than)...l1 2 3 45 123
6. Convert fractions to decimals and vice versa........l 2 3 45 123
7. Perform numeric operations with decimalS.....seees..1 2 3 4 5 123
8. Perform numeric operations with mixed numberS.......l 2 3 4 5 123
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KALTING SCALE FREQUENCY SCALE

= Not Important

1 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regqularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
9. Round off numbers and decimalS.....eeccccevcccccccesssl 2 3 4 5 123
, ,
10. Use significant digits properly in calculations.....iil 2 3 4 5 123
ll1. Estimate the results of numeric operations before
performing the calculationS...ccceeececececcnccecaseeaal 2345 123
12. Use a calculator..ccccececeececcsecccccaaceacacescceassl 2345 123
13. Complete a sales SliPiceeececcoscccecccccccccoccnnnansal 2 345 123
l4. Prepare an inVOiCe....veeccecceccccccecsccanscesssnssl 2 345 123
15. Compute net sales, given returns and allowanceS.......l 2 34 5 , 123
16. Define PErcentage.....eeceeesieeeceecccecenssacanneassl 2345 123
17. Convert fractions to decimals, decimals to percent, , }
fractions to percent and vice VersSa...ccececceoeccescsesl 2 345 123
18. Determine percentage, base, or rate given any two of
. the three.....ccecceveeerertescccencescccccnccensacancsl 2 345 123
19. Compute sales tax amounts for merchandise sold..eec...l 2 3 4 5 123
20. Express profit as a percent Of S2l€S..cceccocccvcscccel 2 345 123
21. Compute sales given sales tax paid and the sales tax .
TAL@.eeeeeosecaaccruvssacsscscsccsccccscccoecncconssnsssl 2 345 123°
22, Compute reduced selling prices given markdown percentsl 2 3 4 5 123
23, Compute selling price given cost and markup based on
COSteceecveerecncccscsecceccccccocccsssscsccsscasceanceasl 2 345 123
24, Compute selling price given cost and markup based on
Selling PriCe...cceciceeccecesscescececcacnasecsecnecesl 2345 123
25. Solve problems using common English and metric units
of measure (length, weight, volume, temperature,
and/or time)..........,...............................1 2345 123
26. Read a rule (English and/or metric)..eevececescecececessl 2 34 5 123

27. Measure from scale drawingS....ecveeeccccceccccccccceeel 2 3 4 5 123
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RATINC SCALE FREQUENCY SCALE

1 = Not Important 1l = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
28. Understand the properties of perpendicular and
parallel lineS...cecceccccccchocscscasasccsscscscescessl 2 3 45 123
29. Determine the area of a circie, rectangle, or . o
triangle (display @read)..cceeccecceccccccccsccscsssscsesesl 2 3 45 12 3.
30. Find the distance around simple geometric figures _
(perimeter)...........................ﬂ...............l 2345 . 123
31. Find the volume of various geometric solids (cylinders,
cubes, cones, PyramidS).cccecccccecccccccscccsccssesesl 2 3 4 5 123
32. Measure angles using @ ProtractoOr....ececececvecssscsessl 2 3 4 5 12 3
33. Graph a straight line in a rectangular coordinate
SYSLeM.eveeceosoccscesccsssscsssvsscssnsessssnscsssssesesl 2 3 45 123
34. Perform numeric operations with signed numbers . )
(+ OF =) iciuceeeceaceaavenscsannassnsnscsncssscscssuecneel 23 45 123
35, Compute a series numeric expression involving\grouping
. symbols (parenthesis, etc.).cccovececccccaveccesseassel 2345 123
36. Solve ratio problemB..ccccecccccccsscscccccccccccccceecel 2 3 45 123
37, Solve direct proportion problemS.....ccececcsvecscecesl 2 3 4 5 123
38. Solve inverse proportion problemS..ccccccecccecccccee..l 23 4 5 123
39. cCalculate financial ratios (turnover, working capitol,
acid test, accounts receivable to sales, etc.)..ceee..l 2 3 4 5 123
40. Perform algebraic addition, subtracticn, multiplication,
and division (Simplify)....ccceeeccecccccccenaananesasl 2345 123
41. Solve simple algebraic equations with one unknown
(3%X=12) cceeeeoccensaccncencccacnccsossosssssnscaasvansevel 2345 l 23
42. Substitute in a fOrmuUl@..cececececececceccaceccassssssasl 23 45 123
43, Compute gross margin given revenue and cost of goods
S01Ae.ceececcesscscccccnncacccanccsossssssssscssnnnccesesl 23 45 123
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RATING SCALE FREQUENCY SCALE

= Not Important

1 1l = Never
2 = £lightly Important 2 = Occasionally
3 = Impcrtant 3 = Regularly
4 = Very Important
5 = Eggential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
44. Compute net profit for a given retail situation.......l 2 3 4 5 1l 23
7
45. Compute maintained markuP.....cceeecccececcccsscceececeel 2 345 123
46. Compute average MArkUP..csececocecscscsccccccccccccccceeesl 2 3 4 5 123 .
47. Estimate the inventory value by use of one of the
following methods: average stock, FIFO, LIFO, or
specific identification.......cceeeececccccccccccccceeel 2 3 4 5 . 1l 23
48. Forecast sales by use of one of the following methods:
survey, add on percentage, time series analvsis or
regression theory..ceeecececsscccecccccccccccccccesassl 2 3 45 123
49, Prepare a merchandise Plan..c.c.cecceceeccccecccccnceeceeel 2 345 123
50. Construct a bar chart, graph, pie graph, or line
graph to present dat@.cceceececercccccccccccccccccccceeel 2 3 45 .1 23
51. Compute measures of central tendency (mean, mqde, or
MediAN) cceeeessseeeovscersssscscccsssssssnnsnnssssssssl 2345 123
52. Prepare a stock plan.......................;..........1 2345 123
53. Understand computer capabilities and applications
in problem SOlVing...ecceeeccccccccccccccccccccccccccel 2 3 45 123
54. Use a computer to enter sales or check on inventories.l 2 3 4 5 123
55. If you are an employer/supervisor are vou satisfied with the mathematical
performance of your employees (technical institute graduates?
l. Yes 2. No
56. If vou are an employee are you satisfied with your mathematical performance
on the job? :
l. VYes 2. No
57. 1If you are an emplovee, are you satisfied with the mathematical preparation

you received at the technical institute you attended?

l., Yes 2. No

vli ' _1:}4
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58. Please include here any additional mathematics tasks vhat you believe are
needed:

59. Please include here any further general comments vou may have:

If you have any questions, write to me or call (414) 497-3000.

Please return the questionnaire in the postage paid envelope. Thank you.




QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the
followxng mathematical tasks are in the performance of SALES MANAGEMENT

wWOork.
PART ONE
DIRECTIONS: Please f£ill in the blank, or:-cirecle the number that best
indica ey youvy response to the statement,

1. wWhat isg your present status?
a., Employee
b. Employer/Supervisor

2. What 1s your job description or job tiile?

- —— e m— e 4 t v e Tin e e R e S G e e e e e G feme - — e e e m— R m— o —— S o

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

box:E::
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PART TWO

DIRECTIONS :

(L} Tor Rating Scale

Circle tne number on the "Ratin. Scale" that bhest 'indicates your
how essential the task is in the performance of

MANAGEMENT work. Use the following responses:

voar

= Not Important

= Slighcly Important
= mportant

= VYery Important

= Esgsential

U 2% ) o+

{2} TFor Freauency Scale

SALES

Circle the number on the "Frequency of Use Scale" that best indicates .

reeponse on row often the task is used. Use the following responses:

= Never
Occasionally
¥ = Regularly

[N ]
|

FREQUENCY

"RATING
EZNMPLE: Comnute the area of a rectangle 12345° 123
The following is the list of mathematical tasks.
MATHEMATTYCAL - TASKS "RESPONSES
RATING FREQUENCY
1. Perform numeric operations with whole numpers.......l 2345 123
2. Compare Yractions, which is greater kor less than)..l 2 3 4 5 123
3. Perform numeric operations with fractions...eceeeeeel 2 3 45 | 1 2'3
4. Reduce fractions to lowesSt terMS....seeecececsscsesal 2 3 45 123
5. Compare decimals, which is greater (or less than)...l 2 3 4 5 123
6. Convert fractions to decimals and vice versa...ass...l1 2 3 4 5 12 3‘
7. Perform numeric operations with decimalSecccsacsaecaal 2 3 4 5 123
8. 2345 123

Perform numeric operations with mixed numbers.......l
ey
{



-l oy SCALE FREQUENCY SCALE

1 = Not Imporﬁant 1 = Never _
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regular.y
4 = Very Important
5 = Egsential
MATHNEMATICAL TASKS RESPONSES
RATING FREQUENCY
9. Round off numbers and decima@lS..escescnsccesccascnsassl 2 3 4 5 123
, .
10, Use significant digits properly in calculationS.......l1 2 3 4 5 123
1)1, Fstimate the results of numeric operations before
performing the calculations--------o------------------l 2 .3' 4 5 l 2 3 .
12, Use a calculatOr..scsicscsssecsccceacessscecsscecsnscassl 2 3 45 123
13, Complete a SaleS SliPesesscecccccscscsasssssesncsssasssl 2 3 45 123
l‘;. Prepare an invoice...,.'...."'..'.."..."..'...'..'l ‘2 3 4 5 » l 2 3
15, Compute net sales, given returns and allowances,......l 2 3 4 5, 123
16. Define PerCeNtAge..eeeeeecseseoscscsacecsssssssssassosl 2 3 4 5. - 123
17. Convert fractions to decimals, decimals to percent, ’
fractions to percent &nd ViCe VerS@ecsecssscenasascsscessl 2 3 45 123
18. Determine percentage, base, or rate given any‘two of
. the chree"""...""'."'."'.O'..'...'..."..'..".l 2 3 4 5 T l 2 3
19. Compute sales tax amounts for merchandise s0ld.c.ecso.l 2 3 4 5 123
z7. Express profit as a percent Of sSaleS...ceereeereenscas.l 2 3 45 123
21, Compute sales given sales tax paid and the sales tax
rate.....-........'........'..........................l 2 3 4 5 12 3'
22, Comnute reduced selling prices given markdown percentsl 2 3 4 5 123
23, Compute selling price given cost and markup based on
cost..........................o.......................l 2 3 4 5 l 2 3
24, Compute snlling price given cost and markup based on
Sellinq price-----------------o-------o-------0-------1 2345 1.2 3
25, Solve prohlems using common English and metric units
of measure (length, weight, volume, temperature,
and/or time).'.'...'.."'."'..'.....".."'...'."".'l 2 3 4 5 ' M l 2 3
26, Read a rule (English and/or MetYriC) .eeseessssssessesesl 2 3 4 5 123

27, Measure from scale ArawingS..ececssccccssssssencssssssl 2 3 4 5 123

0. o 13%




RATING SCALE FREQUENCY SCALE

1 = Not Important 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly

&=
]

Very Important
5 = Essential

MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
28, Understand the properties of perpendicular and .
parallel lineS.............lﬁ........................Iotl 234 5' '123
29, Determine thg-area of a circle, rectangle, or . ‘
triangle (display alrea).B.................'.B'.».......1 23 4 54 1 2 3'
30. Find the distance around simple geometric fiqures ) .
(perimeter)...................................G.B...’B..l234 5 1 23
31. Find the volume of various geometric solids {cylinders,
cubes’ cones’ pyramids)..................0............1 2 34 5 123
32. Measure angles using a protractor.....................1'2.3 4 5. 123
33. Graph a straight line in a rectangular coordinate
SYStem........O.......................'.......I........l 2345 1 23
34, Perform numeric operations with signed numbers . .
(+ Or -)........O.......................'....'...B.....l23'45 . 1 23
35, Compute a series numeric expression involving\grouping
. SanbOIS (parentheSis’ etc.)....B......................1 2 3 4 5 N 1 2 3'
36. SOlVe ratio prOblemS-...oooooo-ooo.oo.ooo..ooooooooo-ol234 5 o 123
37. Solve direct Proportion ProblemS......ceeeessccessssssl 2 345 . 123
36, Solve inverse proportion ProblemS...cessssssscssssssssl 2 3 45 123
39. Calculate financial ratios (turnover, working capitol, :
acid test, accounts receivable to sales, €tC.)eeesesssl 2 3 4 5 123
40. pPerform algebraic addition, subtraction, multiplication,
and diViSion (Simplify)...............................1 234 5 ! 1 23
41, Solve simple algebraic equations with one unknown
(3x=12)........................................D......l234 5 1 23
42. Substitute ina formula.....O.........................1 2 34 5 1 2 3
43, Compute gross margin given revenue and cost of godds LS
SOld...........................O......................l234 5 123
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RALING: SCALE FREQUENCY SCALE-

= Not Important ! Never

1 =
2 = Slightly Important 2.= Occasionally
3 = Important " 3 = Regularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS ' . RESPONSES
, RATING * FREQUENCY
44. Compute net profit for a given retail situation.......l 2 3 4 5. 123
’ )
45. Compute maintained markuP......e.eseceeesaonnssneessnal 2345 0 123
46. Compute aVerage MAYKUP...eeeeeeseesscssssessssseeesessl 2345 . 123 .
47. Estimate the inventory value by use of one of the .
following methods: average stock, FIFO, LIFO, or ,
specific identification.....ceveeeeeseccsssnsensseeseaal 23 45 , 123
48. Forecast sales by use of one of the following methods:
survey, add on percentage, time series analvsis or .
regression theorY...c.eeeeecsoseoscoossssavnonesssssanesl 2 3 45 1 23
49. Prepare a merchandise PlaNe..e.eeccecececenncennsensseal 2345 .« 123
50. Construct a bar chart, graph, pie graph, or line .
graph to present datl@..eceecaseccscccscesscccccceaasesl 2345 123
51. Compute measures of central tendency (mean, mqde, or’
MEALIAN) ceuueevnensoosooososcsncsosncsncnncnncsnncssseaesl 23 45 123
52. pPrepare a stock plan..............,........:..........1 2345 123
53. Understand computer capabilities and appllcatlons
in problem solv1ng....................................1 2345 123
54. Use a computer to enter sales or check on inventories.l: 2 3.4'5‘_ 123
5. If you are an employer/supervisor are you satisfied with the mathematical
performance of your employees (technical institute graduates?
l. Yes 2. No
56. If you are an employee are you satisfied with your mathematical performance
on the job?
l. Yes 2. No
57.

If you are an emplovee, are you satisfied with the mathematical preparation
you received at the technical institute you attended? o

l. Yes 2. No

149
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58. Please include here any additional mathematics tasks that you believe
needed:

59. Please include here any further general comments yvou may have:

If you have any questions, write to me or call (414) 497-3000.

Please return the questionnaire in the postage paid envelope. Thank Yyou.

11;
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EETTT

~

QUESTIONNAMTIRE

The nurpose of this questionnaire is to determine how essential the

following mathematical tasks are in the performance of ELECTRICITY
WOTK,

PART ONE

DIRFCTIONS: Please fill in ‘the blank, -or circle the number that best
ndicaiey your response to the statement.

1. what is your present status?
a, Employee

b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL THNFORMATION:

Company

Medress

If you would like a summary of the results, please check the

O

[ERJ!:l . - 127 -~
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PART TWO

DIRECTIONS:

(1) Por Rating Scale

Circle the number on the "Rating Scale" that best indicates your
resporise on how esszential the- task is in the performance of ELECTRICITY
work. Use the following responses:

1 = Not Important

2 = Slightly Important

3 = Important

4 = Very Important

5 = Essential )

(2) For TFrequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used. Use the following responses:

1 = Never
2 = Occasionally
3 = Regularly
‘RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle 12345° 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS . RESPONSES
RATING FREQUENCY
1. Perform numeric operations with whole numbersS.......l1 2 3 4 5 123
2. Perform numeric operations with fractions.;.........l 2345 123
3. Perform numeric operations with decimalS..seecessesel 2 3 45 i 23

4, Use significant digits properly in determining
which of two numbers are MOYe PrecCiS€.ecesssssscsssesl 2 3 4 5 123

5. Estimate the results of numeric operations before
solving problems..000.....0....0..-.-0..0...00...0..1 2 34 5 1 2 3

6. Perform numeric operations with the aid of a

calculator.oo..oo..........a........................l 2 34 5 1 2 3
7. :Find Square root and Square a nulnberaoaooooaolaqo,ﬁagl 2 3 4 5 1 2 3
‘A




JGVIING SCALE FREQUENCY SCALE

1 = Not Important 1l = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING ' FREQUENCY
8. Calculate the impedance of a circuit given its
resistance and reactanCeeceebessssscccssssssssssssssssl 23 4 5 123
9. Convert fractions to decimals, decimals to percent, o
fractions to percent and ViCe VerSa@.ceeessesssssssssssl 2 3 4 5 12 3
10. Determine percentage, base, or rates given any two
of the three.....'.‘...'............-.-........_.......1 2 3 4 5 1 2 3
11. calculate the efficiency of a motor given its
inp‘Jt and oucp“tc...ﬁ.".lc...-.I..........-.....-..-.1 2 3 4 5 1 23
12. Calculate load voltage given supply voltage and
mximum VOltage drOP percentooooo-ooooooooooooooooooool 2 3 4 5 ‘ 1 2 3
13. Calculate the power input of a motor given its
output and efficiency..-.-..-.......'.-......t-....-...l 2 3 4 5 . 1 2 3
14, Understand properties of right triangleS.ecceesessssseel 2 34 5 123
15. Measure from scule ArawingS.eec.cssscsscssasssvecvsassel 2 3 4 5 123
16. Find the area of basic geometric figures (rectangle,
triangle' and Ci:c;le).II'III.I..I..I...'-.........t...l 2 3 4 5 1 2 3
17. Perform numeric operations with signed number (+ or -)1 2 3 4 5 123
18. Perform computations with scientific notation .
(powers Of ten)'......I'....I.I'..I..'..'....I...I....l 2 3 4 5 1 2 3
19, Compvte a series  waieric expression involving grouping
symbols (parent’ ses, etC.).essscsccesscsccssscsssssasasl 2 3 4.5 123
20, Solve direct proportion ProblemS.cecsssessssssssssscasl 2 3 4 5 123
\
21, Compute the resistance of 800 ft of wire if 200 feet
of the same wire has a resistance of 4 OhMS.ieecseessssl 2 3 4 5 123
22, Solve inverse proportion ProbleMS.ce.-sscscssssesscsasl 2 3 4 5 123
23, Compute the resistance of No. 40 wire given No, 36
wire of the same length has a resistance of 27 ohms...l1 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

Not Important 1 = Never

1 =
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important
5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
24. Calculate the resistance of wires of any diameter, .
any length, or any material.sccecceccecccescecscccsessesl 23 45 1.23
25. Solve simple algebraic equations with one unknown . o
(3X=6,fOF X)eecececeescssccssccsesssoaccsacccnccasaceecl 2 345 l123.
26. Substitute values into a formula and solve for the ‘ .
UNKNOWN e e e ceceeccercccocsccecsnsssssasssessasscsesesassl 2 345 123
27. Determine capacitive reactance given frecquency and
CAPACItANCE.ceeeeececscecesssssosanscssscsssvessasscesesl 2345 123
28. Plot @ AC WAVEeeeeeoecccnccccococcccccccsssasseasssssesl 2345 123
29. Solve algebraic fractional equationS..ceceececcceccsessesl 2 3 45 123

30. Calculate the total resistance in a parallel circuit..l 2 3 4 5 1-2 3

31. Solve linear equations in two variables (graphically, :
substitution, addition, and subtraction).....qecece....1 2 3 45 1273

32. , Apply Kirchhoff's laws to electrical circuits.........1.2345 - 123

33. Read a trigonometric table to find the values of various
trigonometric functions (SIN 30°, TAN 45°, etc.)......1 23 45 123

34. Apply the SINE, COSINE, and TANGENT functions to solving
of right triangle ProbleémS....ceceecesccccccsssssccesesl'2 345 123

35. Calculate VA given watts and power factor (PF)........1 23 45 123

36. Calculate reactive current given in-phase current

and phase angle....ccececioesscsccsscssscscacaccsacnaal 2 3 45 123
37. Calculate reactance given impedance and PF.....ce.....1 2 3 4 5 123
38. Solve oblique triangleS.....cccecccecsceccvsccccccsesceesl 2345 123
39. Perform vector algebra.....seeeecsscccecccscccccscsecsel 2 3 45 123

40. Calculate the power factor in a series AC resistive,
inductive and capacitive cirCuiteeccceccecccccscecscesssl 2 3 45 123

41. Find the equivalent series circuit for a parallel
resistive, inductive, and capacitive circuit..........1 23 45 123
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RATING- SCALE FREQUENCY SCALE

Not Important 1 = Never

1 =
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important
‘5 = Essential
MATHEMATICAL TASKS RESPONSES
RATING FREQUENCY
42, Find the system capacity that has been released by an
improvement in the power factOree.eesesesecsessssssssssl 2 3 45 123
43, Calculate the line voltage in a wye-connection, three ' ,
phase circuit, given the phase voltag€eeeesscssesessssl 2 3 4 5 l123,..
44, Calculate the power developed in each phase of a delta-
connected, three phase circuit given the 1line current .
line voltage, and power factOr.cessssesssesssssscssassel 2 3 45 123



forrysi | | |

45, If you are an employer/supervisor are vou satisfied with the mathemat1cal
performance of vour emplovees (technical institute graduates)?

l. Yes 2. No

46, If you are an employee are you satisfied with your mathemat1cal performance
on the iobh?

l. Yes 2. No Ny : T ' o

47. If you are an employee, are you satisfied with the mathemat1cal preparatlon
you received at the technical institute you attended?

l. Yes ' 2. No \

48; Please include here any additional mathematics tasks that you’ belleve are
needed: '

49, Please include here any further general comments you may have:® ' .

If you have any questions, write to me or call (414) 497-3000.

’

Please return the questionnaire in the postage paid envelope.- THank.you.
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QUESTIONNATIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of INSTRUMENTATION
worke.

PART ONE

DIRECTIONS: Please fill in the blank, or-'circle the number that best
indicates your response to the statement.

1. What is your present status? .
a. Employece
b. Employer/Supervisor

2. What is your job description or jeb title?

OPTIONAL INFORMATION:

Name

Company

Address

If you would like a summary of the results, please check the

- 142 .




PART TWO 4 ‘I’

DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your
response on how essential the:task is in the performance of __INSTRUMENTATION
work. Use the following responses:

= Not Important
Slightly Important
Important

Very Important
Essential

ndH wn
]

(2) For Frequency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used. Use the following responses:

1 = Never
2 = Occasionally o . ‘
3 = Reqularly ‘

RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle - 1 2 345° 123

The following is the list of mathematical tasks.

MATHEMATTCAL TASKS ' S RESPONSES

RATING FREQUENCY
1. Use a calculator with arithmetic and trigonometric
fImCtions............................‘....'.’...........1 2 34 5 12 3

2. Make calculations involving significant digits that N
match the precision of given dat@.ecesscscesesssssssesl 23 45 123

3. Make calculations using formulas with grouping
symbols that indicate the order which operations
are to be performed: parentheses (), brackets (]},

and braces {}........................00..............1 2 3 4 5 1 2 3
4, Use estimation as a technique to determine the .
reasonableness of a calculatiON.iesacsssscsscssscsssssl 23 45 123
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RATING SCALE FREQUENCY SCALE

= Not Important 1

1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS ' - RESPONSES
' . RATING ' FREQUENCY
5. Perform numeric operations of raising a number to
apower {yx}................’..........................1 2 34 5 1 2 3
6. Perform numeric operations of extracting the root of ‘ .
anumber [W]................................0.......1 2 34 5 1 2 3'
7. Perform numeric computations on quantities represented
by Scj‘entific nOtation.‘............0............G.....l 2 3 4 5 1 2 3
8. Use signed numbers to represent magnitudes and
directions......'..0.....................0.............1 2 34 5 1 2.3
9. Perform numeric operations with signed numberS...c.ceece.l 2°3 4 5 1 2 3'
10. Translate word statements into algebraic expiessionS...l 2 3 4 5 123

to
w
o
wn
=
N
w

11, Rearrange a formula to solve a specifiéd quantitYeeeeosl

12, 1Identify formulas in handbooks to solve for unknowns _
from givc.l data.....--..........--.....--.......n......l 2345 1 23

13, Rearrange and evaluate two or more formulas to determine

'an unknown.............................................1 2 34 5 ’ 1 2 3'

14. Use problem solving strategieS..ececeeececcsccccccccceecel 2 3 4 5 123
15, work with ratio and proportional relationships

(Charles I‘awﬁ _3.1-).................................1 234 5 1 23

TZ "P2 . . .

16. Work with direct and inverse variationS.cecessececececececeel 2 3 4 5 123
17. Solve a quadratic equation for an unknown (L2+36-7=42).1 2345 12 3
18. Solve a_algebraic fractional equation for an unknown

( = + ).........................................1 2 345 1 23

Rp R, R,

19, Use formulas that involve common (Log) or natural

(IIN) 1°garithms........................................1 2 3 4 5 1 2 3
20. constrUCtagraph.......'......‘........O.....'........l 2 3 4 5 1 2 3

21, Llocate and plot points in a rectangular coordinate
Systm....................=............................1 2 34 5 1 2 3
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1l = Never
' 2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
4 RATING ' FREQUENCY
22. Solve linear equations in two unknowns (graphically, . _
substitution, addition or subtraction)eeecececccccsccceesl 2 3 45 123
23. _now slope intercept form of a straight lin€eeece.eeeceel 2 3 45 123
24, 1Identify different types of angleS...cceccecccececssccesl 2 345 123
25, Determine unknown angles in geometric figqures using
the principles of opposite, alternate, interior,
corresponding, parallel, perpendicular, supplement
and complement.........................................1 2 3 4 5 12.3
26, Perform numeric operations on angle measure..ecceesceesl 2:3 4 5 123
27. Use absolute and incremental dimensSioning.e.ececceccecessesl 2 3 4 5 123
28, Determine area of a circle, rectangle, triangle, etc...l 2 3 4 5 123
29, Determine the volume of a cvlinder, rectangular solid, .
Sphere' etc.........................0..................1 2 3 4 5 1 23~
30. Determine Surface area.................................1 2 3 4 5 . 1 2 3
31, Find the perimeter of a geometric figuree.eceeeceeoesee..ol 2 3 4 5: 123
32, Solve problems involving chords, arcs, central angles
and tangents.......-...................................1 2 3 4 5 1 2 3
33. wWork with isosceles and equilateral triangles.......;..l 2345 123"
34. Read d rUIe (EngliSh and metric).......................1 2 3 4 5 1 2 3
35. Read a micrometer (English and mMetric)...eeceeceseesessl 2 345 . 123
36, Find the length of an unknown side of a right triangle
using the pythagorean theorem (c?=a?+b’).cceecescscceesl 2 3 4 5 123,
37. Solve for unknown lengths or angles of a right triangle
using trigonometric functions (SIN, COSINE, TANGENT)...l1l 2 3 4 5 123
38, Solve for unknown lengths or angles of oblique
triangles using the Law of SINES and/oYr COSINESeceeseceoesl 2 3 4 5 123
39. Convert degrees to radianSeeessesoscscecscccccsccccssseel 2 3 45 123
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RATING SCALE FREQUENCY SCALE

¢

1l = Not Important 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Reqgularly
4 = Very Important :
S5 = Essential
MATHEMATICAL TASKS RESPONSES
: RATING FREQUENCY
40. Detemine ang\llar veloci_ty..........................‘...1 2 3 4 5 1 2 3
41. Use vectors to represent forées........................1 2345 123
. R :
42, Solve for unknown forces using vectorSececccccecccccscccssl 2345 123,
43, Solve trigonometriC €qUAtioNS..ececeeceececcccssscssssssl 2 3 4 5 123
44. Work with SINE wave properties: amplitude, period, lead
or log.................................................1 2 3 4 5 1 2:3
45, Use a computer as a aid in problem SolvinGeceeesceceeesl.2 3 45 1-2'3_
46. Find minimum or maximum valueS...cececccevscccccscsscseel 2 3°4 5 123
47. Use intggration and differentiation in problem solving '
(Q‘CE'Iidt)............................................1 2 3 4 5 1 2.3
48. Find the amount of work dene by a variable force ,
' (spring)...........................‘...................1 2 3 4 5 1 23
49. Use mlar ccordinates (Z=Rijx).........................1 2 3 4 5 1 2 3
50. Determine the motion of a particle (Z=m6=a%(mv))......,l 2345 123

51, If you are an employer/supervisor, are you satisfied with the mathematical
performance of your employees (technical institute graduates)?

l. Yes : 2. No

52. If you are an employee are you satisfied with your mathematical performance
on the job? '

l. Yes 2. No

53. 1If you are an employee, are you satisfied with the mathematical preparation
you received at the technical institute you attended?

l. Yes 2. No




I N

54, Please include here any additional mathematics tasks that you believe are
needed.

55. Please include here any further general comments vou may have.

1f you have any questions, write to me or call (414)497-3000.

Please return the questionnaire in the postage paid envelope. Thank you.



QUESTIONNAIRE

The purpose of this questionnaire is to determine how essential the
following mathematical tasks are in the performance of __ CARPENTERS
work. '

PART ONE

DIRECTIONS: Please fill in ‘the blank, or.circle the number that best -
indicates your response to the statement. .

1. What is your present status? e
a. Employee
b. Employer/Supervisor

2. What is your job description or job title?

OPTIONAL INFORMATION:

Name

Company

2ddress

If you would like a summary of the results, please check the

box:E:j




PART TWO

DIRECTIONS :

(1) For Rating Scale

Circle the number on the "Rating Scale" that best indicates your
responsc on how essential the task is in the performance of _ CARPENTERS
work. Use the following responses:

Not Important
Slightly Important
= Important

Very Important
Essential

v W

(2) For Fregquency Scale

Circle the number on the "Frequency of Use Scale" that best indicates
your response on how often the task is used. Use the following responses:

1 = Never
2 = Occasionally
3 = Regularly
"RATING FREQUENCY
EXAMPLE: Compute the area of a rectangle 12345°"° 123

The following is the list of mathematical tasks.

MATHEMATICAL TASKS L RESPONSES

RATING FREQUENCY

1. Determine which of two whole numbers is greater
(or less).................................‘...........1 2 3 45 12 3

2. Perform numeric operations with whole numbers
(addition, subtraction, multiplication, and
diViSion)-ooooo.oooooooo..oooooooooooooo.oo.ooooooool 2 34 5 1 2 3

3. Say’ read’ write fractions.......................0..1 2 3 4 5 1 2 3

4., Determine which of two fractions is greater
(or less)'..........................................1234 5 123

5. Perform numeric operations with fractionS...eeeees.sl 2 3 4 5 123
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1 = Never
2 = Slightly Important 2.= Occasionally
3 = Important 3 = Reqularly
4 = Very Important :
5 = Essential
MATHEMATICAL TASKS RESPONSES
_ RATING FREQUENCY
6. Reduce fraCtionsto lowest tems..............‘........1 2 3 4 5 ]: 2 3
4
7. Determine which of two decimals is greater ,
(or less)..............................................1 23 4 5 1'2 3
8. Convert fractions to decimals and vice versac.ececcesressel 2 3 4 5 1273
9. Perform numeric operatibns with decimalS..ccececcceecssel 2 3 4 5 123
10. Perform numeric operations with mixed numberS.cccceceeel 2 3 4 5 1 2 3
11. mu"d off nlmbers and decjmls.......’...'............1 '2 3 4 5 1 2 3
12, Dpetermine which of two measurements is more precise...l 2 3 4 5, 123
13, Estimate the results of numeric operations befére
performing the calculatiOnNSeeccveccccccescccscccscscsnseel 2 3 45 123
14. Useacalculator............-..............O........‘..l 2 3'4 5 1 2 3
15, Find square root (¥x) and square a number (xzf........l 2345 123
16. mfin‘e percentage.....................................1 2 3 4 5 - 1 2 3‘
17. Convert fractions to decimals, decimals to percent,
fractions to percent and/or vice versSaceccccccccscseesl 2 3 4 5 123
18. Determine percentage, base, or rate given any two : '
Of the t}‘ree....................;........I............1 2 3 4 5 12 3.
19. Estimate the amount of roof boards to order given
the area and percent waste.................’...........1 2 3 4 5 1 2 3
20, Determine the percent spent on materials given the
cost of materials and total cost of construction......l 2 3 4 5 123
21. Find the bid price given estimated cost and cost _
percent.............................l.................1 2 3 4 5 1 2,3
22. Calculate the interest to charge on a bill given the
amount of bill, interest rate and time that the bill
was mlpaid............................................1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SCALE

¢

1 = Not Important 1 = Never

2 = Slightly Important 2.= Occasionally
3 = Important 3 = Regularly

4 = Very Important :

5 = Essential

MATHEMATICAL TASKS RESPONSES
. RATING FREQUENCY

23, Calculate the cash discount on a quotation given

u‘e tems of Sale............,..........................1 2 3 4 5 1 2 3

. ) y)

24, Calculate cost of material given the trade discount )

and list Priceooo......................oooooo.........1 2345 123 -
25. Understand the concepts: point, line, plane, parallel,

perpendicular, and angle.ecececccscccsssscscsccscecceel 23 45 123
26. Construct basic geometric figures (square, circle,

triangle' etc.)..............0........................1 2 3 4 5 1 2'3
27. Read a micrometer...........ﬂO........................1 2 3 .4 5 1 2 3
28. Measure distance, weight, time, capacity and

temperature in both metric and/or English unitSeeceeceeesl 2 345 123
29. Determine accuracy and relative error in measurements.l 2 3 4 5 123
30. Measure from scale ArawingSececececccccccecccscsccccsecsesl 23 45 123
31. , Determine the area of basic geometric figureSeeeeeeeesel.2 3 4 5 123
32, Find the distance around basic geometric figures

(perimeter)..........................0...‘.............1 2 3 4 5 1 2 3
33, Find the volume of various geometric solids (cylinders,

c‘lbes, cones, pyramids).............................'..1 2 3 4 5 1 2 3
34, Calculate board feeteeceeesssssccccccsccsssccssscscccsccssel 23 45 123
35. Calculate surface area (cylinder, box, etc;)..........l 2345 123
36. Convert units of measuremeNt.cececcccccceccscscscccscscccsel 2 3 4 5 123
37. Scale Somethil;lg up or down.......9....................1 2 3 4 5 1 2 3
38, Define degrees, minutes, and SecondSececceccccccccccsscssl 2 3 4 5 123
39, Measure an angle using a ProtractOreeececccccccscccscecsssl 2 3 4 5 123
40. Add am S‘lbtract angles...............................1 2 3 4 5 1 2 3
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RATING SCALE FREQUENCY SEALE

= Not Important

1 1l = Never
2 = Slightly Important 2 .= Occasionally
3 = Important 3 = Reqularly
4 = Very Important :
S = Essential
MATHEMATICAL TASKS ‘ RESPONSBS
. RATING FREQUENCY
41. Understand the meaning of right, acute, obtuse,
supplimentary and complementary angleS..c.cccecceccccccesl 23 4 5 123
42, Determine saw settings for Qarious angle, level, and
cmum saw cuts.....................................1 2 3 4 5 1 2 3-
43. Estimate the number of floor joists required for a certain. )
bujhldinq.......'......................................1 2 3 4 5 1 2 3
44, Estimate the number of plywood panels needed for a
subflwr..............................................1 2 3 4 5 12 3
45, Determine roof pitch given the run and risec.cccceessel 2'3.4 S 123

46. Calculate the number of squares of shingles required
to cover a roof given pitch, span, ridge len :h, and
Shingle emmeooooooooooooooooo.oooooooooooo.oooooo.l 2 3 4 5 ) 1 2 3

47. Perform numeric operations ﬁith signed numbers
(+ or -).............................. ...'........1 2 3 4 5 1 23

48. . Use order of operation, parenthesis, brackets _ .
and/or braces to solve numeric expressionsSceecccccccesl 2 345 123

49. 501ve ratio problm.o.'..0...0..........0000.00.0-0.01 2 3 4 5 1 2 3

50. Perform algebraic addition, subtraction, multiplication,

and division...c.cccccececccrccccccsoncccccsccccrccesesl 2345 123
51. Substitute into a formilaceeccececcccccccccccccccocsee.sel 2 3 45 1.23
52. Rearrange a formula for a unknown quantity;...........l 2.345 123
53. Solve simple algebraic equations with one unknown

(3x=6, fOr X)oeeececcsvccvoccccccrccrcccccscccsccerseel 2 3 45 123
54. Know strategies of problem 30lving..cececcceccccsvcssel 2 3 4 5 12 5
55. Take everyday problems, translate into mathematical

expressions, solve and interpret the results..........l1 23 45 123
56. Define a right triangleé.c.ccccccecccccccosccvoccesse.sl 2 3 45 | 123
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RATING SCALE FREQUENCY SCALE

¢

1l = Not Important 1 = Never
2 = Slightly Important 2 = Occasionally
3 = Important 3 = Regularly
4 = Very Important :
S = Essential
MATHEMATICAL TASKS ' - RESPONSES
RATING FREQUENCY
- 57. Find the length of a rafter using the pvthagorean
u‘wrem.....................’.....................l...l 2 3 4 5 l 2 3
58. Find the length of a rafter using a rafter table......l 2.3 4 5 172 3
59, Read a trigonometric table to find the values of various .
trigonometric functions (SIN, COS, TAN) ecccccocccceceel 2 3 45 123
60, Apply the SINE, COSINE, and TANGENT functions to the . ) .
solving of right triangle ProblemS.ecscccescccscccssssesl 2 3 45 123
6l. Use vectors to represent the forces in a rafter.¢ee...12 3 4 5 123
62, Add and subtract VeCtOYSessccccoscsccccssssssscscssssssssel 2345 , 123
63- Calculate feet per second given R.P.M-‘.........’.;..’.;.l‘2‘ 374 5 1 2‘3—‘ - .
64. Determine central tendencies (mean, mode, and median).l 2345 123
65. Calculate the area of a hip ro0f.ecececcesecccssescsnssssel 2 3 45 123

66 1f you are an employer/supervisor, are vou satisfied with the mathematical
performance of your employees (technical institute graduates)? )

l. Yes . 2. No

67. If you are an employee are You satlsfled with your mathematlcal performance
on the job?

l. VYes 2. No

68. If you are an employee, are you satisfied with the mathematical preparation
you received at the technical institute vou attended? :

.1' Yes 2., No

69. Please include here any additional mathematics tasks that you believe are
needed:
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70. Please include here any further general commerits vou may have:

If you have any questions, write to me or call (414) 497-3000.

Please return the questionnaire in the postage paid envelope. Thank you.
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APPENDIX F
RESPONSES TO OPEN ENDED QUESTIONS

ACCOUNT CLERK - 1

JOB TITLE
EMPLOYEE EMPLOYER

Head Teller Vice President
Office Manager Accounting and Data Processing
Bookkeeper Accounting Director
Accounts Payable Clerk Manager Data Processing
Bookkeeper Chief Accountant
Payroll Clerk President
Billing Clerk Assistant Treasurer
Bookkeeping Controller
Assistant Computer Operator Credit Union
Executive Secretary Manager
Secretary Comptroller
Bookkeeper Vice President-Cashier
Accounts Clerk
Cost Accounting Clerk Manager Financial Department

Cost Accounting Supervisor

ACCOUNT CLERK - 1
QUESTION - 40
ADDITIONAL MATH TASKS
EMPLOYEE EMPLOYER

Should be able to do tax * Need more practical problem
forms for a business. Make solving in the financial area
up budgets, do audits, understand debits and credits,
ledger and journal work. basic accounting use common

sense. Plain basic mathematics.
More electronic calculators.

161
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EMPLOYEE

Enough math for current job.
These questions certainly pertain
to my job activities.
Institute prepared me with all the
qualities I need for my job.
important part is using the cal-

culator and machine calculations.
The Technical Institute is doing

a fine job. Keep up the good work.
Use of calculator important.

Technical

ACCOUNT CLERK - 1
QUESTION 41
GENERAL COMMENTS

EMPLOYER

Need more work on zcus:on sense

problems. More work with estimation
and reasonableness test on an invoice.
Need training working with public and
Most problem solving. Techiical Institute
does excellent job ia training. Account
clerk should be able to do all tasks on
survey. Math skills need to be raised
to higher levels. Completely satisfied
More with Technical Institute Graduates.

familiarization with bookkeeping
machines converting decimals and
fractions to percents proved helpful.
Didn't learn it in high school.
Couldn't do job without skills
learned at Technical Institute.

Going to the Technical Institute

is the best step I have made in

life. Need more on ccmputers,

and payroll preparaticn.

EMPLOYEE

Teller.

Accounts Payable
Accounts Receivable
Accounts Assistant
Financial Secretary
Bookkeeper
Inventory Control
Payroll

Auditor

Accountant

ACCOUNTING - 2
JOB TITLE

EMPLOYER

Controller

President

Accounting Supervisor
Accounting Manager
Vice President
Accountant

Office Manager
Corporate Accountant
Business Manager
Systems Accountant



ACCOUNTING - 2
QUESTION 57
ADDITIONAL MATH TASKS

EMPLOYEE

More time spent on teaching
algebraic equations. Units

of measure should be covered.
You have covered everything.
Teaching of the math was
excellent. Stronger preparation
in use of computer in problem
solving. More present value
problems and inflationary accounting
Units of measurement needed and
metric system conversions. A
more practical approach to basic
skills. More algebra is needed
in the accounting math course.
Ability to calculate without a
calculator.

EMPLOYER

More emphasis on algebra and
problem solving models. A

good knowledge of algebra is
essential. Simple adding, and
subtracting of numbers using

the brain not a machine. Auditing

"data with statistical methods.

ACCOUNTING - 2

QUESTION 58

GENERAL COMMENTS

EMPLOYEE

Employers are not aware of

what Technical Institute
graduates know. I am not

fully utilized. I have not

had a chance to put my skills

to work on my present job. All
bookkeeping is done by computer.
Need more courses in reading
computer printouts and reports
Teach math functions on basis of
how to use them and what they
do. Accept the formulas as fact.
More emphasis in setting up a
bookkeeping system needed in a
course. (For a small company
without a computer).

.= 1RR =

EMPLOYER

Students are weak in using
estimation and use of reason-
ableness test. Too dependent

on calculators and don't really
understand basic math. Accountants
need ratio, percent, statistics,
projections, etc. The solution

of simple linear equations (X-3=5)
The computer performs the accounting
Data Processing is essential for
accountants. Employees must learn
to express themselves verbally with
respect to mathematical functions
and results. Use estimation to
determine reasonableness to a
result is used in checking computer
reports.

53



MECHANICAL DRAFTING - 3

JOB TITLE
EMPLOYEE EMPLOYER
Mechanical Draftsman Vice President Engineering
Design Engineer Engineering Manager
Engineer - Draftsman Drafting Supervisor
Draw and Check President
Assembly Drawings Chief of Graphics

Manager of Engineering and
Quality Control

Vice President Engineering

Chief Engineer

MECHANICAL DRAFTING - 3
QUESTION 50
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER
Trigonometry is very important! A basic understanding of calculus

Trigonometry is used every day!
I feel that Trig. should be
covered thoroughly!!!

MECHANICAL DRAFTING - 3
QUESTION 51
GENERAL COMMENTS

EMPLOYEE EMPLOYER
Basic math concepts have to Computers and applications for
be known. design will be more important

in the future. All the above
mzth tasks are needed for a
draftsman to survive.
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MECHANICAL DESIGN - 4

EMPLOYEE

Draftsman

Design Draftsman
Mechanical Engineer
Plant Draftsman
Engineering Technician
Project Leader - Machine Design
Draftsman

R & D Lab Technician
Mechanical Designer
Senior Draftsman

Junior Designer
Process/Design Engineer
Inspector
Designer/Draftsman
Detailer

Draftsman

Engineering Technician
Designer

Layout Draftsman

JOB TITLE

EMPLOYER

President

Vice President Engineering

Assistant to Vice President Engineering
Chief Engineer

President (Mechanical Designer)

MECHANICAL DESIGN - 4
QUESTION 51

ADDITI

EMPLOYEE

Study Trigonometric functions
thoroughly. Center of gravities
directions, factor of safety are

ONAL MATH TASKS

EMPLOYER

Ability to convert to metrics
, and from metrics. Emphasis on
estimating to determine feasibility.

needed. For a program including

strength of materials a course i
calculus would not hurt. Many

n

engineer manuals utilize calculus.

Calculus is needed to interpret
Strength of Materials should be
a two semester course. Three
dimensional vectors. Load and s
problems. Electrical math. Nee
more basic geometry.

them.
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MECHANICAL DESIGN - 4
QUESTION 52
GENERAL COMMENTS

EMPLOYFE

A related computer course is
needed. Learn as much math as
possible. Some background in
logic circuitry, electronics,
and semiconductors would be
helpful. A course in calculus
is needed. My math background
far exceeds what I need at my
current position. I solve math
problems for engineers. It is a
must to include a course on
computers and their operation.

166

EMPLOYER

My math background helped push
me before others in advancement.
Ability to sketch - ability to
write a report on the work done.
Recommend additional training and
exercise in analysis, problem
solving and creativity.



MACHINE TOOL - 5
JOB TITLE

EMPLOYEE EMPLOYER
Machinist Shop manager
Tool Maker Special Projects
Machine Ope.ator Manager
Yorizontal Boring Mill Manager of Manufacturing and
Operator Engineering
Lathe Operator Machine Shop
Mechanical Technician Superintendent
Tool & Die President

Inspec. r

Vertical Mill Operator
Turret Lathe Operator
Run Pantc Graph Machine

MACHINE TOOL - 5
QUESTION 68
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER

Seems like you have covered most
aspects some calculus would also
help. Accuracy - checking work
before cutting metal.

MACHINE TOOL - 5
QUESTION 69
GENERAL COMMENTS

EMPLOYEE EMPLOYER

The math program at the Tech School
was a good one. Fits and tolerances
should be covered. Percentage and
algebra is not used in the mach.ne
shop. More mathematics is needed.
All ctudents should know the proper
use of tables and handbook formulas.
You have covered all the bases. With
a good knowledge of basic math almost
any problem can be solved.



AUTO MECHANICS - 6

JOB TITLE

EMPLOYEE EMPLOYER
Auto Mechanic Owner
Rebuild Transmissions President
Mechanic Manager
Sales Dealer
Auto Service Technician . Service Manager
Heavy Equipment Mechanic Shop Foreman
Diesel Mechanic Vice President

Money Counting and Change Making

AUTO MECHANICS - 6
QUESTION 79
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER
More Metric conversion. Common sense. Proficiency in
More Metric, more basic math, basic math estimation. Weight
and less geometry. knowing volume and type of material,

also pressures knowing surface area.
I believe you have covered this area
very thoroughly.

AUTO MECHANICS - 6
QUESTION 80
GENERAL COMMENTS

EMPLOYEE EMPLOYER
Numbers are read or counted Teach have to work for a living.
rather than calculated. Relate One hour of work is one hour of
math to auto mechanics. pay. How to write and speak. Sales

courtesy and customer relations.
Employees trained at your technical
institute are doing well.
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AUTO PARTS - 7

JOB TITLE

EMPLOYEE EMPLOYER
Parts counterman Parts Department
Service Parts Manager
Auto Parts Parts Merchandising
Parts Office Worker Manager
District Representative Owner
Dispatch Warranty Manager

Customer Body Shop

AUTO PARTS - 7
QUESTON 79
ADDITIONAL MATH TASKS

EMPLOYER EMPLOYEE
Speed and Accuracy are important
fer work.
AUTO PARTS - 7
QUESTION 80
GENERAL COMMENTS
EMPLOYEE EMPLOYER
Technical institute has a good Some accounting knowledge is
math program. Course must be needed. Some marketing and
directly related to auto parts. sales is needed.

All math should be left to the
math instructors not auto parts
instructors.




AUTO BODY - 8

JOB TITLE
EMPLOYEE EMPLOYER

Body Man Auto Body

Auto Body Repair Technician Manager

Auto Body Technician Service Director
General Manager
Owner
Shop Owner

Assistant Body Shop Manager
Body Shop Manager

AUTO BODY - 8
QUESTION 79
AUDITIONAL MATH TASKS

EMPLOYEE EMPLOYER

Do math without calculators. Read a rule. Prepare estimates.
Very essential to compute percentages
for reduction of paint. Some
bookkeeping. Estimating. Liquid
Measure.

AUTO BODY - 8
QUESTION 80
GENERAL COMMENTS

EMPLOYEE EMPLOYER
Basic arithmetic is all that is
needed for auto body repair.
Estimating is also important.

A course in logical deductions would
be beneficial.

)
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DIESEL MECHANICS - 9 .

JOB TITLE
EMPLOYEE EMPLOYER
Mechanic President
Diesel Mechanic General Manager
Diesel Shop Manager Service Manager
Heavy Equipment Mechanic Manager
Front end truck Mechanic Personnel Admin.

Estimation and Assistant Manager
Product Support Manager

Fleet Maintenance Supervisor
General Service Managcr

Parts and shop manager

DIESEL MECHANICS - 9
QUESTION 79
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER
All the math available is important Being able to figure out formulas.
to get some where. More on basic Proficiency in reading dial indicators‘
problem solving with an unknown. and micrometers.
More on tapers, angles and how to
figure.

DIESEL MECHANICS - 9
i QUESTION 80
GENERAL COMME}M

EMPLOYEE | EMPLOY R

Some of the math tasks on the
survey I do not use, but to move
ahead in life they will help
greatly. I would have liked to
have more math-geometry. Give
the students the opportunity to
learn all the math they can
because they will never be sorry
they learned it. Should have been
more. The school is very good.
Glad to help out.

Q - 166 -




WELDING ~ 10
JOB TITLE

EMPLOYEE

Welder
Fabricator

EM' LOYER

Vice President Manufacturing
Weldiug Engineer
Welcing Supervisor

Pres lent

Depa:tment Head

Plaut Manager

Mar.ager Quality Control
Pl:y.t Superintendent
Shop Manager

We' “ing Foreman

dwner

WELDING - 10
QUESTION 1
ADDITIONAL MATHY TASKS

EMPLOYEE

More time on fractions.

Math course should be two
semesters. Find minimum
amounts used and finding
minimum and maximum cost.

EMPLCYER

Calcul: “~ wa2ld size and strength
of the weld. Reduce waste,

Reduce overwelding, and constantly
cut costs. Improve on measuring
skills.

WELT Inv - 10
QUESTICN 72
GENERA! COMMENTS

EMPLOYEE

Need more on areas and volumes.
Find least amount of material
to use.

- T1E%7

EMPLOYER

Courses should be taught as another
tool in the welding trade.



RETAIL SALES - 11 .

JOB TITLE
EMPLOYEE EMPLOYER
Auto Sales Clerk : Manager
Store Clerk Merchandiser
Sales Manager Manager

Vice President ~ Owner

Store Manager

Treasurer

Credit Manager and Warehouse Supervisor
General Manager

Sec.-Treas of Corporation

RETAIL SALES
QUESTION 58
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER
Almost all aspects of math Ratios, percentages, and basic
should be emphasized. math. .

RETAIL SALES - 11
QUESTION 59
GENERAL COMMENTS

EMPLOYEE EMPLOYER
Math is one of the most important Employees should have basic math.
tools to have when we are working skills and not be too dependent
in the retail sales field. I'm on the calculator.

glad someone is doing something

in order to get a response towards
math. I feel it is too often over-
looked. On my present job I don't
need to know half the things I
learned but I am still glad I have
the knowledge in case I would ever
change jobs.




SALES MANAGEMENT - 12

JOB TITLE

EMPLOYEE EMPLOYER
Retail foods ass't manager Store manager
Assistant Manager Manager
District Manager Marketing Director
Salesman window and door General Manager

Manufacturer. Owner

Assistant Manager-Sporting Goods Assistant Manager
Sales/Service Merchandise Manager
Sales Engineer Vice President

District Manager

Area Manager

Owner

Personnel Manager

Sales Manager

Food Store Manager
President

Business General Manager

SALES MANAGEMENT - 12
QUESTION 58
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER
More basic math skills, Comparisons of actual to budget
adding, subtration, multiplying and variance. Evaluation of
percentages, decimals. The math operating statements. Key ratios
course should deal more with the of retail from the balance sheet.
cost of goods factor. Greater Any additional ways in which fewer
understanding of calculators and mistakes can be made and yet faster
capabilities - How to use. work maintained.

1L0




SALES MANAGEMENT - 12
QUESTION 59
GENERAL COMMENTS

EMPLOYEE

Mathematics needed. Seems to be
covered well. Very complete survey.
I think more math classes should be
required. The things that were
important were not stressed enough-.
I have found many mathematical skills
either learned or reviewed, in tech.
school tc be very useful. I feel the
two required math courses are
essential and helpful.

EMPLOYER

Teach profitability. I do think

tech. school furthered my cause in
pursuing my career and I think that
this here study is an indication of
furthering its helpfulness. This
survey shows that you are interested
in how your field applies to the
business world. The students can
learn the numbers they need to know
the relations. Basic knowledge of
ratios and percents is the most common
aspect missing in students today.
Percentage is essential, strong back-
ground in accounting and PL statements
important.

[
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ELECTRICITY (ELECTRICAL POWER) - 13

JOB TITLE
EMPLOYEE EMPLOYER

Electrician Superintendent Operations

Apprentice Lineman Manager

Maintenance Electrician General Superintendent

Industrial and Maintenance Electrician Foreman

Electrical Apprentice General Manager

Chief Electrician Owner

Plant Electrician Electrical Foreman
Journeyman Wireman
Supervisor
Chief Electrician
Inspector
Owner-Manager

ELECTRICITY (ELECTRICAL POWER) - 13
QUESTION 48
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER
Transformer Sizing Basic Math skills are required.
Full load current. Estimating length of time to do

a job. Math should be a require-
ment for all students in electricity
classes.

ELECTRICITY ( ELECTRICAL POWER) - 13
QUESTION 49
GENERAL COMMENTS

EMPLOYEE EMPLOYER
The training I received at Tech. Thank you for allowing input.
school heiped me to advance
faster. I think just general
basic math should be stressed.
The math related course should
correspond to the major rurse.
The mathematics tasks performed
in the major course were fur
more advanced than that <f vhe
math related course. Me. . of
the skills that you have men:ioned
should still be taught.. I find
mathematics an important tool
in my daily tasks.
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INSTRUMENTATION (INDUSTRIAL ELECTRONICS) - 14 '
JOB TITLE

EMPLOYEE EMPLOYER
System Checkout Technician. Electronic Technician Supervisor
Computer Technician Personnel Administratior
Checkout Technician Production Engineering Msnager
Field Service Rep. Electrical Department
Test Technician Supervisor
Technical Specialist Maintenance and Engineering Supervisor
Checkout Engineer Branch Field Engineer Manager
Instrumentation Technician Manager Quality Assurance
Field Service Technician Instrument Supervisor

Process Control Specialist
Instrument Tech.
Customer Engineer

INSTRUMENTATION (INDUSTRIAL ELECTRONICS) - 14
QUESTION 54
ADDITIONAL MATH TASKS

EMPLOYEE EMPLOYER "')
Much more computer terminal Statistical concepts. Boolean
training. Sine wave evaluation. algebra. Should know programmable
In computer field need strong calculator concepts. Ability to
Boolean algebra. Must be able use a scientific programmable
to follow formulas or directions calculator.

carefully. It is essential to
have a good knowledge of math.
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INSTRUMENTATION (INDUSTRIAL ELECTRONICS) - 14
QUESTION 55
GENERAL COMMENTS

EMPLOYEE :

I do think a strong math
background helped me to be

a problem solver. A good

math background develops

logical thinking, and gives

a technique in problem solving.
Translating computer operations
or instructions is very helpful.
The mathematics courses that

I have taken have been a big
help. Many of the complex
operations and equation solving
exercises helped me to develop
a logical thought pattern, and
the ability to "reason out" a
problem. Many mathematical oper-
ations help you understand how
instruments function. Formulas
are used to calibrate equipment.
Just about all the math skills

I learned in school I use or
relate to, to solve problems

I encounter in my work one time
or another. Math course is
very important.

I7g
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EMPLOYER

I only wish common sense could
be taught.




CARPENTERS - 15 '

JOB TITLE
EMPLOYEE EMPLOYER
Cabinet Maker Printer in Building Form
Carpenter General Contractor
Mill Wright Home Builder
Apprentice Carpenter Manager
Carpenters Helper Owner Cabinet Company

Owner Construction Company
Project Manager
Foreman

CARPENTERS - 15
QUESTION 69
ADDITONAL MATH TASKS

EMPLOYEE EMPLOYER
More math problems involving To be able to read a tape measure
every day situations. You run accurately. To know the divisions
into on the jocb. Relate more of an inch on a tape measure.
to the carpenter and cabinet Accurate reacdings on transit, tape
maker on the job. I think that measure, level. Trig. How to use
working with fractions and a carpenter square fully. Conversions.
equations that help find the of fractions to <ecimals.
area of some object is very
important.

CARPENTERS - 15
QUESTION 70
GENERAL COMMENTS

EMPLOYEE EMPLOYER
Math plays a great deal I see basic math concepts losing
with todays carpenter. 1 ground to the computer. One or
think the basics of math the most important areas needing «
should be stressed very coverage at this time is the metric
highly. Being able to system. calculation, reading and
estimate is a very important understanding. Also metric con-
factor in carpentry. I version (effective 1981).

think math is very important

in carpentry work, even more

so if nne wants to go into’

business himself. When your

-in business you have to estimate

time spent, amount of materials,

and cost of materials. The better

the math skills the less time

will be spent on the job. .
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APPENDZX G

PROFILE MATRIX RE
OCCUPATIONS 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 C
ARITHMETIC
100 X
101 X
102 X
103 X
104 X
105 X
106 X
107 X
0 108 X
X% 109 x
S 110 x
- 111 X
S 112 b's
> 113 x
E 114 X
& 115 x
S 116 X X X X X X X X X X x
117 X
118 X
119 X
120 X X X X X
121 0 X
122 0 X
123 0 X
124 0 X
125 0 X
126 0 X
127 0 X
128 0 X
0 - OMIT FROM CORE
CORE - COMMON TO ALL OCCUPATIONS
X - MATH TASK IS ESSENTIAL TO OCCUPATION
NUMBERS IN LEFT HAND COLUMN REPRESENT MATHEMATICS
COMPETENCIES FROM MASTER LIST APPENDIX A.
THE HORIZONTAL NUMBERS REPRESENT THE FIFTEEN OCCUPATIONAL
PROGRAM AREAS. '
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APPENDIX G

OCCUPATIONS

11 12 13 14 15 C
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APPENDIX G

OCCUPATIONS
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APPENDIX G

OCCUPATIONS

2 3 45 6 7 8 9

11 12 13 14 15 C
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TRIGONOMETRIC
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APPENDIX G
OCCUPATIONS

2 3 45 6 7 8 9

1

STATISTICAL
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