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. A STUDY OF MATHEMATICS. NEEDED FOR
DENTAL LABORATORY TECHNOLOGY, MEDICAL LABORATORY
TECHNOLOGY, AND RESPIRATORY THERAPY

. T ; T . . 4

INTRODUCTION . -

-~ .

Many studJes have been done during-the past decade concerning.which mathe-

mati cs skllls are needed for technncuans working’ |n business and industry. -The

Cumulttee on the Undergraduate Program in Mathematlcs (CUPM) of ‘the Mathematics |
R

'As§ocuat|on of «America made recommendations concernlng general and, applied mathe-

matlcs currlcula during-the late 19605 and early 1970s.. ,None of those recommen-
i ..
dations Involved mathemat ics needed by technlcians working in the health fields.

&2 '.e 4
The Milwaukee Area Technical College (MATC) Technlcal Mathematlcs Project

. was conducted from l965 to 1970 with the goals of reducung s}udent dropouts in

teghnlcal mathematlcs The criteria for curriculum-development for the Technlcal

v ¢ ®

-

»

Mathematlcs PFOJeCt were as - follows: . .

. /

1. Each mathematics topi¢ had to be relevant for technicians.
2. The content had to begin at a level which coincided with the
entry skills of students.

3 Th;,lnstruct;on had to proceed at a pace which connclded wnth

-~ the learning speed of the students
The Technical Mathematics Project geveloped a mathematics curriculum for

industrial 'technicians. Since the development of that curriculum, there has

been an.increaSe in enrollment in mathemat ics by health technology students.

- . ' [ ]

MATC has % 6dstory of offering mathematics courses that are responsive to
L} \ .

comnmunity needs. It was therefore, with the support of the MATC Mathematics

Department and Administrationr that - a study was conducted to determine what

mathematics skllls were needed for Dental Laboratory Teohnology, Medical

Laboratory Technoloqy, and Respiratory Therapy

- -~

A
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KEY QUESTIONS "
’ / . >

. ‘ - The study wasrconducted during 1978 and 1979 and provided answers to the

-

1 = folTowing quéstions:

&

5 v T :
* 1. What is the content of the mathematics courses that are-currently

- .

1

being taught to students enrolled in dental laboratory technology, .

-

-medical laboratory technology, and respirato;y therapy?

/ 2. What do employers, employees, techmical instructors, and licensing
, ‘ .

badies perceive the content to be?

’

‘3. What mathematics skills do most &f thdfe students possess when”they

enter MATC? . ,
b, l$ the mathematics needed by students in these healta occupations
. v . .
programs different from the mathemat.ics curfeptly being taught? ‘
. ) 5. Can the input inté mathematics curriculum development be increased
By requesting cooperation from people outside the area of ’
mafhematicsé ) Yy . \ :
3 As a‘first ;teg'in answering these questions, data were bbtainéﬁ’from
// several studies, course outlipes, textbooks, and reports. This infdgmatioq

was ‘used to construct a seventy-nine item mathematicssﬂ<0] questionnaire

that wds administered to employers, employees, technical insfructors, licensing

- M

‘bodies, and mathematics instructors.

4

Opinions of Employers, Employees, Technical - &

- Instructors, and Licensing Bodies

The questionnaire was used to determine the opinions of employérs,

employees, technical instructors, and Iiceﬁging bodies. The health technology
instructorsbét each of the appropriate in§tltutions in the Wisconsin Vocational,
Technical and Adult.Educatjon (VTAE) System were contacted by mail and asked

ﬂo complete the questionnalre. éighteen of the 25 instrucfdrs reﬂlied. The

. . N P s R . .
information—gathered was rank ordered to determine which skills were consndereq

-
-~ most important by those instructors.
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Each of the appropriate institutions in the VTAE systefm was contacted by '
, .
mail requesting a list of recent graduates from the dental laboratory tech-

nology, medical laboratory technologyz and respiratory therapy programs. All
ré L

of these gFga:;?es were then contacted by mail and asked to complete the
' '

questionnaire. Eighty-eight of the 157 graduates replied. The information

was rank ordered to‘deterﬁine'the oﬁinion of gmpjoyees.

. Each of the preyiously mentioned VTAE schools was also’ asked for the
names of the employers of their graduates. The names of ;ll of th eméla;ers
were not available from thé échools. The schools suppI}ed the names: of

several employers and the graduates themselves supplied the names of addi -

tional employers. These employers were then contacted by mail and asked to

¢

complete the questionndire. Forty-nine employers wére Gbnt;cxed_and thirty-
two replied. The informgtfon g;thergd from ‘these embloyers'was rank ordered
to Heterm{ne whith sklIIS\they considered most important. . .
The following ifcensing bodies were contacted by mail'and asked to
complete the.same questionnaire that the instructérs, employers,.and emPonees

’

completed. oo i ' :
) -

I. National Board for Certification (Dentdl Laboratory Technology) .
2. Board.of Registry - American Socie¢y of Clinical Pathologists * (

(Medical Laboratory Technology). ) .

3. National Board for Re;piratory Theapy (Respiratory Therapy).

The National Board for Certification completéd~the questionnaire. The

N

National Board for'Respiratory Therapy, Inc., completed four. questionnaires;
one by each of the following: the President of NBRT, the Chairman of the”
Technician Written Examination Coﬁmittee, the Chairman of the Therapist
Written éxaminatjon Commi ttee, and the Cha;rman of the Clinical Simulation

~ .

Examination “‘Commi ttee. ,The Executive Director of NBRT indicated that the

.

’

responses of these three officers cannot be considered to be the official
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o . . . ;
position, or opinion of the NBRT, but must be considered as personal opinions™
‘ . s ) . *
held by each individual. . : . .

The Boafd of Registry of the American Sociely of Clinical Pathologists

Y
replied asgfollows: . X

/ '"The examinattons which we offer, are based on content guide-
lines in various laboratory disciplines 'such as chemistry, hematology,
) immunology, microbiology, and miscellaneous topics. , Whatever mathe-

" ~matics knowledge and/or skills are relevant to those knowledge areas
arergenerally assumed by the committees without giving conscious con-
sideration to the ma;hema?ical aspect of the knowledge being 'tested
and prebably not in any instance at the level of conception which
you have specified in your questionnaire." e -

)

W

-

s The information gathered from the ,employers, employees, technical instruc-
- - - - vy

)

tors, and licensing bodies was used to determine what these professionals
perceive a$ important mathematics content. -
. . . .
Each of the responses was assigned a numerical value as follows:

Extremely Important
Very Important .
Important | * ’ ~
:Moderatelyilmportant :

Not l@portTnt.

o

—_ N W -\

/

[

§§§he responges were analyzed and a mean- response and rank order were cal-

.

culated for each item. A Spearman Rank-Order correlation coefficient was

1 ¢ p used to determine if there was agreement among the respondents as to the rank-

. / . -
ing of these mathematics skills.' Tables 1-3 contain a list of skills con-

. \
sidered important. A I Ngpted number of more complete tables are available
from the author. (After the data were collected, a Spearman Rank-Order

. Correlation Coefficient was used to determine if thefe was agreement among

the respondents as to thq ranking of these mathematics skills.) . °
CONCLUS IONS AND - F INDINGS. ' ‘
. , Yo,
. 1. There is éurrently a wide range of mathematics content being taught

to students in these health occupations. Of the 19 schools surveyed
nationwide, five required po mathematics course, six required inter-

mediate algebra orqcollege algebra, four required statistics, and

four required a special health occupations mathematics course.

. , 6
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2. Within a technlcax'area, employers, emnloyees, technical instractors,

aq? Iicen€ng bodies agree as to which sﬁllls are considered lmportant

Ng trigonometry sklll# are consndered |mportaht‘for any of the careers.

~While arnthmetlc skills are cansidered lmportant for all, téchnologles,

only medlcal Iaboratory technology and respiratory therapy judge

! .algebra and Sstatistics as |mportant by all respondents

1y . .
3.'Data- collected at MATC sholy that entering students score well on test
., o ‘ . . . i

° items for whole numbers an decimals. A few students have -problems with

s F
) adding fractions dnd with Most of the entering students

'ercentages.
are acqualinted with the metric system and formulas.

4. The mathematics needed by the dental labogatory technician is d{ffar—

ent from the mathematics Qeeded-hy the other health,technicians.

Most of the mathematics skills needed by the medical laboratory

~ ’ L]

technicians and respiratory therapists are included in’ the current

. . ¢
course. - - .

»-
&

5. There are high levels of agreement'between ‘the rankings of mathe-

\
L Y t -

Wnat|cs skills by the mathemaf"cs faculty and by the selected health

LA .
technoloay ‘emp loyers? employees, technical |nstructors, and licensing

- 1
- . .

bodies. o - ‘ "
D1SCUSSION ’ . Co _

i

Several interesting questions arose a§9% result of analyzing the data.
Why was there agreemént gs to the order of importunce of the items in
the questionnaire?

. ’ ’
¢ .

In each of the three areas reseé??hed, there appeared. to be agreement

as to the' order of importance of the mdthematics skills and objectives. This

can be atfributed to two factors: first, the VTAE schools train a large per-

cgntage of the technicians in these areas, these technicians become supervisors

and technical instructors which tends to build a closed system which reinforces

.
>




.respondents. These five objectives were: - v

L ) tw
r oy . 6 b
itself; s%cond, ®ach VTAE district has an advisory committee consisting of

. / ¢
practitioners which help to determirie the curriculum and keep the program
L] N .

t

‘ . . ¢ . ) “ M . ’
relevant., This evidence of.communicatlion between schools and employers :éﬁ . .

s 4

commandable.

i

- Were the broad general educution, ubJect1uen 0J the mathemuatica curriculum-
) . . ® . €
aceepled By respondenty? *

. .

-

v 4t was found  that five of the seven general education objectives were / .

ranked Righ by medical laborgtory technology, and respjratory therapy'
@ ‘ . -

-

< » 0
1. To deyélop ease, accuracy, and competency in the use of computa- '

. tional skhlls , f * B
- &
2 %develop an understandlng of the use of common mathematlcal

-t

-

symbols and concepts such as charts, graphs, elementary statistical

]

4 P P
' presentations, and formulae. o4

e
3. ng%bvelop the ability to think logically  and critically.

-

Yo be able to use numerical symbols in‘presentation of gluantitative:

.

information.
5. To understand basic logical procedures so that educatioh into

specialized fields may be continued. i

) . .

The dental Iaboratory'technology respondents ranked the‘follewing two

~

objectives high: o N
1. To dévelop the ability to think logically and critically.

2. To understand basic, logical procedures so that education into
- oA ot .

specialized fields may be\continued. ’ :
T

The hyjgh rankings of these general education obje®ives tend to support

.

the attitude that the process of mathematics is important. This does not
: €
imply that content is not also important, but that the respondents feel that
, \
in addition to speciftc content ‘the processes of mathematics are also important.
; .

-

-~
]
-

.
. : . A}
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i © Why was electronic computing ranked low in the study?

‘ s CUPM panels on mathematics curriculum made recommendations to include
A - . )
electronic computing as early -as 1964. Significant developments have been

'
made in thé’use of electronic computers in medical areas. This was the

-

reason that a section on electronic computing was included in this study.
v @ N - * . .

The low ranking of electronic computing in the.study seems to indicate that

: .

even though there has been an increased use of computers in medical areas

>
: - these particular technicians feel they can function effectively without

-

formal education in poﬁputing. One possible reason for this may be that

(\

Al

the increased sophistication ofsathe computers has made the input and sutput-

'

LN
easier for the layperson (noncomputer specialist) to interpret. Therefore,

. - >

the technician can use the’ computing equipment effectivsly without- possess-
‘..

ing know]edée'of the fnterna] workings of the system. 82&
d f ( .

{ e -
! ]

Were there any variations in the respondents vankings S/ | iems?

.1t would be appropriate at this time to comment on variations in the

S

, " respondents ranking ‘of some of the itenm.\}Thé mos t noticeablg variation is

] ¥ —

' -
) in the ranking of basic definitions in geonetry by the dental laboratory
- - i v N . * . ’ Vv
' technology respondents. The item "Basic Definitions" (boint, line, etc.)

n

received the following ranks: 19 by the employees, I} the employers, and

V 5 by the licensing body. The'dental'laboratory technologYeteachers ranked
. . % [y

- the item 58th and the mathematics teachers }anked the item;32nd.’ This varia-

- 3
tion in ranking could be a result of the fact that geometry is very-often
. ~

-~

played down in the two-year college mathematics curriculum. Therefore,jghe

-

respondents from within the institution would tend to rank geomet?y'lowé?’i

than the othe* respondents.

Thete was also a variation in the dental laboratory technician respon-

1 4 . ’ .
dents' rankings of "special products and factoring.". These rankings are: .
12 for the employees, 57.5 for the employer, 58 for the dental laboratory
- . BN
o ~

Q _ . E) ’ ' -
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.

technology teachers, .and 68 for the mathematics teachers. This variation in < e
° * ) ] -

rankﬂng is probably the result of several of the employee respondents , :
misinterpreting the meaning of "speclal products and factoring." |If "special

-4
v

products and factoring' were interpreted tomean “'special products and factor-

ing’ in arithmetic" then the high ranking would be consistent with other -

tankings in arithmetic, and the discrepancy would be explainable.
' . - 3 .

The variation in“the ranking of the ""apothecary system' by the medical

t

laboratory technology respondents was the result of the mathematics teachers

being less familjar with the career atrea than the. rest of the respondents.

The mathematlcs teachers ranked the apothecary system 10, 5 whlle the other

respondents’ ranked it 39.5 and bs.5. -~

Is there a comno¥ dbre oj‘mathematics needed by health technicians?

Several researchers have found that a common corq of mathematics,

. ”
needed for simi far occupatlonal areas Bailey (I) developed a model core

. - ) . )
curriculum in mathematics for two-year programs in electronics technology,

machine shop technology,’drafting‘technology, and automobile technology A
. 1 . ~ . .

Business Mathematics Analysis Questionnaire-was used by Scrittorale (2) to

determine that there is a common core of business mathematics applications y )

that all business majors-shdﬁ167%now for their job. Laws (3) found that there

¥

were certain common mathematics skills tn%f were needed by technitians in ,

~ -

Michigan industries.

-~

This study.has found that the mathematics needed by dental laboratery !

technicians is different from the mathematicS needed Ey other health techni-
N . i
cians. -Thefe 5 }herefore, a common core of mathematics needed by
?espiratory thgfapists Eng medical laboratory technicians which is d}fferen; .
from the mathematlcs needed by demtaljlaboratery té%hnlc;ans
- ’ \—-7 .

The medical Iaboratory technology and resplratory theraPy programs are - .

both science intensive. This dictates . mathematics skills that are similar

'
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/to the skills needed'by“industriai techniicians. In addition, current develop-

<

\
ment of electronlc Lechnology relatlve Lo the medical fleld wlll require more
\

mathematical sophistjcation In the future.
Dental laboratory technology, on the other hand, appears to -be more
' . _ .

skill oriented. That is, the .technician's development of a product based on )

his/her skills is more important than interpreting data and reécfing to that

.o i .

>
- .

data. ) )

o

It |s,.therefore, not surprnsnng tha; the*medical laboratory technology

\ ,

[

and respirafory therapy respondents' ranking of needed skills overlapped

s [
with the skills currently being taught to jndustrial techniciqhs. It is .
dlso no surprise that'the deptal laboratory technology respondents indicated
a need for very little mathematics. | N N . *
’ - A ) .
How could.this study bé implemented?’ S ' :
LU ! e Wr T
The intent of this study was' not to create a rigid curricul that is ;7

“ . ’ -

< X N R . X
nonresponsive to local needs, The intent is, rather, to offer a useful s tudy

4

to help &thers with mathematlcs curriculum decnsnons A high ranklng of an .
] .

l

i tem.by the respondents should be rationale for |nclud|ng that jtem in thé

H

currlcul . If.that item is exclyded, or if other items are included, the ¢

. - N . .
“ rationale for the decision should be at least as good as She rationale pro- L.

.vided by this study. C o R
_For exampl%, a committee consuderlng the mathematics curricylum fur a

specuflc health technology could .use the survey lnstrument developed for thiss -

[%3 .
study tb 4&scertain local needs. Hﬁagdifton, it could examine the resylts of
. o l - -, ‘l ‘ ’ ' ’ ‘
_this study and review current literature to get a broad picture of mathematics

M ’

Y - - ' 1 . " '
needs. The end result Vould be a curriculum that utilized ‘the information in
) o

this study and was reSPOnSlVe to tocal needs. DAL
] ~ . )
- ° “ - * N a - -
. .
) v —— ¢ { * P
.
’ ' ) ’ / )
1 N
» ¢ \ -
- ' Saad >
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SUGGESTIONS URTHER STUDY R |

" The coﬁpletlon of thls study Indicates that it is posslble_}o gather

o\ - . .

’

. _ i
currfculum information from several sources with a sjngle instrument. The ‘\
. -

methodology develobed for .this study can be easily applied to .everal

related studies. The following are studies which might be completed using

. , .
this study's methodology: . ' iiﬁ}
I. Selected health technologiet wWere the ;ubject of this study. The ™~
R 4 Lo . .‘/
Same methodology could be used to gather curriculum information for -
- . - ’ 3
mathematics needed by other technical areas. F 4
2. Although this study was concerned with mathematlcs, other d|5¢|pl|ne§
- >
could be studied in the same Wanner. Science for health technologies
¢ T . . o
and inqustrial-technologLes could easily be studied using this -
\

methodology.

.
Y oo F .

3. This stud;>was restricted to the state of Wisssiiin. The methodo logy
. . . - ’

could be used to compare curricelhm needs from fferent geographid

locations. The questionnaire used was derived from course outlines

from throughoht the country. Reglonal ‘and natlonal studles, plus

-

reports of natlonal commlttees were aTSo used in develop'hg the

-
¢

Y W

questionnaire.” It would, therefore, be approprla e toa se fﬁ qqgs->
e . R
tionnaire to determi{ne mathematics needs of health technicians in

other states.. ia -
@ =

-

Technlcal areas are¢constantly c¢hanging and technlca} education must,
react to thesé changes " The’ methodohogy of th;s study\can be used to shpply

-‘the schools with the information needed to, adJust to these changegﬁfa>

.
~ LY -
.

p . - s Ty - : i
L] .'
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TABLE 1

£ d

MATHEMATICS SKILLS/COMPETENCIES CONS|DERED IMPORTANT

- FOR DENTAL 'LABORATORY TECHNOLOGY

[}

(Mean response for 18 highest ranked mathematics sk:lls/competencues)
(Not listed in rank order) -

g .
i 3 ’ .
| - B
| ¢ .= v
= 0 [o)) -
! [ w 0 & c I
; U v OO |- T -
> > — '3 n {’ ]
) o] (o] C - | = L
. A — L v > £ O
. g £ o2 |23 58
- Skill/Competenfcy wl wl - | aa | x4
'y : t, L
I. Fundamental Operations wi'th Whole Numbess 3.5713.25 1 b.75( 4 |4.91
2. Fundamental Operations with Fragctions 2.5013.00]4.25 1" 4 5.73
3. Fundamental Operations with Decimals 2.6412.50]3.75 4 4.82
Y - |
L. Ratio and Proportion ;\ 2.5713.38 3.25 4 4.73
5. ‘Percentage and lts Uses \ 2.64 | 3.00]2.75 2 4.73
6. Hand Calculator Operations . ‘ 2.0711.0011.25 2 4.09
7. Approximation and Estimation | 2:28- 2200 |2.50 4 4,00
8. Metric System 3.36 3.38 3.75 4 418
9. Apothecary System e 1.93 | 2.00,] 2.00 | 4..|4.00
\‘ N ;
10. Conversions N T 2.6411.50 | 1.50 4 2.91
o FAN
11. Use of .Measuring. Devices 3.36 | 3.25 L.so{ & 4,27
g . T . *
12. Tables and Interpolationi 1.50 1 1.50 | 1.50 | 4 |2.91
13. Special Products * 2.3311.00f1.00]. 1 .45
14, To understand«basuc, logical procedures A
so that ‘education into speclallzed fields 1.93{2.38 | 4.50 3 3.18
may be continued. L
,15. To know methods of proof and reasoning. 2.00 2.’8 3.50 | 1 2.55
> =
6. To think and work in a systematic manner. 2.29 12.25 1 4.00 {4 |4.27
N 2
17. To develop ease, accuracy, and compe- ] -
, tency in the use of computational skills. 2.3612.13)2.75 2 h.64
18. To develop the ability to think log}cally "12.86|2.86 ) 4.75] -2 3.9{?
) and Critical]y'“. -
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' : . _ TABLE 2

MATHEMAT I CS SKILLS/COMPETENCIES CONSIDERED IMPORTANT

. . . FOR MEDICAL LABORATORY TECHNOLOGY
(Mean response for 20 highest ranked mathematics sklll§/competenélqs) *
Ve (Not listed in ragk order)
H \ (72}
. Lo
- . v o U I B I
: | . $ ] 8338y
- ' - " — 21 2 |s52E
‘ L A REEEE
- L Ski 1.1 /Competency W |Ta [RERE
I. Fundamental Operations with Whole Numbers 413 1°4.62 [ 5.00 | 4.77.
. \ *
5. Rundamenta) .Operations with Fractions 3.4413.9215.00{ 4.77
3. Fundamental Operations with Decimals T4.15(4.38]5.00 | 4.77
h..Rafio‘énd Proportion o 400 4.23{4.83]4.69
5.:Percentage and Its Used h.21 [ 4.3115.00 | 4.77
6. Scientific Notation and Significant Figureé 3.283.92 | 4.50 | 4.23
- }
7..Hand Calculator Operations , 3.51 | 3.56 | 4.17 | 4.08
. 8. Competency in the Use of ®omputational SKills Lo13 | 4.31 [ 4,67 | 4.
9. To develop the abikity to think logically , ] q 2
and critically. 4.2814.31 15.00
. 10. To develop an understanding of the use of g T
common mathematical symbols.and concepts
such as charts, graphs, statistical presenta-, hoal f4.23 | 4,50

tions, and formulae. -

. 11. Tq be able to use numerical symbolssin pre- -
sentation of guantitative dnformation.

V/){x 2. Tgvthlnk and work,in a systematic manner. - 4051431 4.67

13. To develop strategies and féchniques for
_problem solving.

. 3 . 4. To kpow' methods of ﬂ;oof and reasoning. 3.44‘ 3.38 1 4.67
|.15.< Presentation of Data 3.49(3.23 | 4.33

| 16. Conversions 3.38 [ 3792 |4.50

17. Use of Measuring Devices . 4.05 | 4.00 | 4.50

18, Metric System  © 458 | 4.69 5.00

19: Normal Distribution ) ) 3;21 L.0o [1.25
20. To understand basic, logical procedures so that ’ .
education into specialized fields may,gf ?.59 3.85 |.4.50

continued, ; 2
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TABLE. 3

’

]

, MATHEMAT ICS SKILLS/COMPETENCIES CONSIDERED IMPORTANT
' FOR ‘RESP I RATORY THERAPY

-~

»
(Mean response for 20 highest ranked mathematics skulls/competencnes)

(Not listed in rank order)

<

o =

o
) N ~6|lo |-=0
[ - m + c P R
0 ¢ oo |- R
> > | =3l w ]
o ) ci| ¢ g -
\ —_ — T & Q> £ &
e ’ g | E |o8| 2% 52
. Ski11/ACompetency ul w = | 4@ £~
1..?undamentgl bperations with Whole Numbers 4,35 4.62 5.00|5.00(4.78
* 2. Fundamental Operations with Fractions Q.OO k.54 ) 4.7515.00 | 4.67
1+ 3. Fundamenxe) Operatlons wlth Declmals L.4 [4.62 |5.00 ‘é?ﬁﬂ'/z.78
4. Ratio and Proportion o 3.91 14.23 15.00{5:00 | 4.78
5. Percentage and Its Uses 4,15 [ 4.46 [ 5.00 | 5.00 { 4.67
6. Scientific Notation and Significant Figures | 3.03 | 3.31 | 4.25 | 4.00 | 4.4k
7. Hand Calculator Operations R 2.94 13,15 (3.381]3.50 4‘33.
&
8. Approximation and Estimation 3.29 13.31 {3.88]4.254.22
9. Metric System — . 4.56 | 4.69 | 4.75[5.00'| 4.67
10. Apothecary System - 3.24 {2.69 [3.63 | 4.25 [ 4.00
1. Conversions B 3.88 [ 3.92 | 4.75 | 4.5073.67
12. Use of Measuring Devices 3.35 13.77 3.88 | 4.75 | 4.4k
13. To think and work in a systematic manner-. L, 24 | 4,62 '4.25 4.75 | 4.33
LY
14. To develop strategies and techniques for T .
problem solving. _q 3.94 | 4,00 | 4.25|4.75 13.78
15..To know methods of proof and reasoning. 3.74 | 3.62 | .25 [ 4.50 | 2.00
16. To &eve[on ejse, accuracy, and compézency g ' . N
{-- *7in the use of computational skills. - 4.09 | 4.23 | h.25 | 4.35 | b.56
17. To develop the*abllity to thlnk logically ' ' '
. and critically. . L.47 1 4.77 1 4.63|5.00 | 4.1
18. To developﬁan understanding of the use of 1
r on mathematical' symbols and cangepts . ) .
fgggﬁ as charts, graphs, elementary 4.09 | h.5h 1 4.13 1 4.75 | 3.89
' statistical presentations, and formulae. . Ai
»
19. To be able to'use numerical symbols in
presentations of‘quantltatlve information. 3.55 | h.46 | 4.00 | 4.25 | 3.67
20. To understand Easﬁc, }ogical procedures Y,
so that education into specialized fields k.0013.3814.00(3.75]3.33
may be dontinued. ' )
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