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ABSTRACT ' .

This study used a”five-step procedure to establish
and validate the essential competencies 1n computer literacy for '
elementary and secondary school (grades K-~12) science teachers. This
proceduré produced a .concise list of 24 competencies that are not
only representative of the broad field of compyter literacy skills,
but also are considered to be essential for scf{ence teachers. These
competencies fall into the categories of: computer awareness;
applications of microcomputers in science education; implementing
microcomputers in science teathing; seleftion and evaluation of

~software; and resources for educational computing. (Computer
programming, the history of computing, and compyters and society were
not yxated as essential competencies.) The 24 competencies will be
usedi to develop: (1) a test for measuring the computer literacy of
science teachers; and (2) a curriculum for training science teachers
to use the computer. The test and the curriculum will be used by beth
preservice and 1inservice science - teachers to successfully implément ,
educational computing. Tables showing factors for essential coimput€r
literacy competencies apd providing descriptive statistics for 24
esseq;ial and 21 secondary competencie§ are included..fAuthor/JN)
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, ABSTRACT

. This study uSed a. five-step prOcedu're to establish and

- . validate.the essential competencies in .tomputer literacy for

ST B , sclence teachers (K-12). That rigorous procedure produced a

o ) conctse 1ist of 24 competencies.that ‘are not only representi-

tive of the broad field {of tomputer,‘].tter-acy skills, but :

* that also have been condensed to those ,coﬁlpetencies,t-ha-t ace .
essential for science teacher_s.k A

The essential competencies in computer Jiteracy reported in
this study will be used to develpp a) a:test for measuring
the computer 1iteracy of science tedchers, and b) a curricu-
. lun for tratning science teachers to use the ‘computer. The
N - test and curriculum will be used by both preservice and
‘ + Inservice sc¢ience teachers to successfully implement educa-
tional computing. L
_ . o
Project ENLIST Micros will Encourage Literacy,of Science Teachers in the

use of Mi rocomputers by developing models and materials for training science
S&’ oo . A ¢ I
teac s.to use ‘the compyter in the‘clgssroom. This study reports on the

. . project's first: phase: the develo@t and va]idd‘tion'of essential competencies

~

fn computer literacy fgr science teachers. .
& . ,
4 v / - o o ‘ RN

) ' BACKGROUND
. x [] | \
& w : " ! TN -
A «The sector of our society devoted to information technology has grown
. - ) ‘ [ 4 ' ’ N A
rapidly since World War II. Information-based industry now accounts for more

than 50% of the labor force and more than 50% of the Gross National Product
" . (Molnar, -1981). Knowledge is becoming the principle resource of our nation and

the world. As §oc1ety changes from anﬁindustrial bgse__ to an. information base, |,

. Y

the skills and knowledge n'ecessary to function in societ,y 9}'§o change. That
“ ”\ l ’ i ' . - v . . . ' "
fundamental shift has diréct implications for education (E11is, 1984) .

o
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+In the 1ndustr1al era, the purpose of public schooling-was to teach those 2
sk1lls--read1ng and writing«—necessary for peop%e to function in.an industrial - -
sdc1ety. Possession of 1nformat1on was of paramount 1mportance and 11brar1es

7flour15hed But what does 1t mean to be 1iterate in an 1nformat10n society?
.- ' L1brar1es have difficulty co]lecting and ma1nta1n1ng aven a sméll part of‘the .

| world's knowledge Possession of 1nformatfon seems” no 1onger paramount, rather;‘

’

‘access to and use of information becomes cr1t1ca11y 1mportant (Hade, 1982)

_Thus, ~the purpoese .of public schooling shifts from the basics oF reading and(

wr1t1ng to teaching the basics of accessing and asing 1nformat10n

v

o ] With the phenomenal growth of 1nformat10n the computer has become -an essen-
W AU
- 7 tial tool for organtzing and afcessing ;h1§ information. Just as the engine was

the important machine for ‘the fndustriaf era, the computer has become the
crucial machine for the 1nformat1on.era. ﬁareLy a day goes by thhout Wndirect
or d1rect contact with a computer The NSF pointgs out that "as the .computer
becomes a part of the home, 'school, and Qusiness 1andscape, people w111 need to |
know how to make fntelligent productive, and creative use of 1t" CNSF,.1979 p.

23). Computer 11teracy is rapid]y becoming one. of thg basic skills redu1red for .
N .
full part1c1pat1on in theyemerg1ng 1nformat10n society K*If educators fa1] to -
W

address the issue of computer lﬁteracy, a new class of disadvantaged 1earners

rd

may emerge, "these who Tack the skills to exploit microelectronic 1nformation

Y

b resources and synthesize the findings" (Hurd, 1982 p. 11).

"’1

Pub11c education must ensure computer literacy for al] citizens. The prac-

L4 .

ess appears well underway, it one Judges from the gréwing numbers of micro-
. . e

L)

Eomputers that can be foupd 1n the schools. A Rand Corporation report .
(1984) dotumented a 2%\% gain ‘in microcomputer units in schools between 1980 an U;
-1982—-increasing frém some 30 OOQ machinés to 100,000." However this trans]atesfﬁ
X :

to less than one- for‘every §chool, one for every 20 classroohs, or one for every

o ¢
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420 students (Rand, 1984) "Yet the acquisit'ton of machines b& schools is

.. 0
1ncre’:asing. Anderson (1983) reported that 1f. the growth rate continues 85%

l

of schbpls would be users in 1983, Tbe growing numbers of m1crocomputers in

schoo1s 73 a mixed blessing compounded by the lack of teac'hers tratned to use

.y them appropr‘ately in” the clagsrooms. Gary Watts (1984 p. 5), speak1>ng for the

T National Eduration Association has arguéd LA . , N

- * . 3
I computers e¥e to make a positive and lasting contribution to
earnthg then ¥eachers must be full partners 1n the computerNation of ~
_\our nation S c‘lassmoms. \ L . ' s

~

However Okey (1984, p. 14) recent]y pointed out, "Most teachers in-our schools,.
including scient_:e and mat_hemat1cs teachers, have few computing skills."

. Ty . - ‘ "
Scjence téachers 'must be computer literafe to use the microcomputer as an

r ¥

Instructional tool, to introduce, students to using the m1crocomputer to solve

probl?ems in science to facthate the developmento of computer Hte»racy by

. A
J students to use the m1crocomputer as a'tool® to 1ncrease the efficienc?/ of .
¢
man‘agement of* 1nstruct10n and to developtand exhibit pos1t1ve attitudes\and'
p T .

» values toward computer use. Therefore "if we are to succeed in: tra1n1ng

student/or the 1nformat10n age, Wwe must train science Lteachers to use'

-

computers effectively in their teaching.* Science teachers must learn to use the
’ <

) | , comput_er in 1nstruct10n Just as they have learned §t0 use textbooks:, films,

-t
television, and the overhead projector However, as watson (1983) has pointed

~

{ out, 'fewg 'science te.achers have been trained in how to use the computer for

- 1'nst’ruct\‘jonal .purposes or parttcipated in in\str‘uction using a computer.

A]though'some teacher educatio‘n protjrams may help science teachers 1»earn about

4

o 'the computer aH teacher educators face difficu]t decisions as they attempt to

f°
dec1de, for examp]e a"whether teachers should be familiar w1th computer

ws1mulations or be able to design simulatiohs. That 15, should science -teachers

merely know where to obtain computer softwark or should they know how to improve -

A




. detall by Mayer (BSCS, 1976)
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inadequate software?'!'(NIEtP 1984, p. 270). what.are the essential competencies

[ . ' : A N <
tn computer 1iteracy for science teachers? Furthermore, what might constitute a

currfculum for training science teachets to use the computer in the classroom? »

o . . \ '
The. problem of selectlng objectives for a computer literacy currlcyjum is

the same as decldlng on objectlves or goals for any currlc‘?um Currlculum'

development 1s a well established dlsclpllne within -the educatlonal enterprlse

The process of currlculum development beglns wlth the spectfication of program

-

goals and the identiftcation of program objectives and includes the research and

appllcatlon‘of relevant literature, The complete process, as developed and

followed by the Bloldglcal Science Currlculum-Study, has "een descrlbed “in

. -
- 2

PROBLEM | E

N

‘ Fnom what has already been stated, -one, goal of sclence teacher preparatlon

1§ clear: sclenoe teachers must be taught hyw to use the computer ln their

teaching. They must become computer llterate But what constitutes computer

{ had b

Vllteracy for sclence teachers? what are the program obJectlves (1.e. compe-

tencies) for a currlculum that would traln teachers how to use the mlcrocomputer
. ‘ N

in the: classroom?
\

There is little consensus among educators abOut the defi\jtlon of computer
lltgracy Perhaps computer llteracy 1s dlfferent for studehis, computer profes—
sionals, ard educators. ls computer llteragy the same for a science teacher as

it is for other teachers? The purpose of- this (-_dy was to determlne the essen-

,n’ .

tial competenctes in computer literacy for scienc- teachers Once determlned

they could then be used fo establlsh ‘objectives for and to *&slst in the deslgn.

\
of an approprlate computer llteracy curriculﬁm for science teachers.

A
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PROCEDURE AND FINDINGS

&~ ' 2

A five-step process was used to determine the essential.computer-literacy

"

- 2 .
competencies for science teachéns The goal of this. process was to derive a

Tist of competenctes. that has’ vaiidity and that 1is parsimonious The validity
}

of the competencies was estabiished by ensuring that. all potential]y important

competencies were considéred (steps one: and two) and -by conductjng a priorttiza~
tiom by individuais invo]ved in implementing microcomputers in science teaching-~

science teachers, principals, and experts in educational computing in the

sciences.(step three). The identification of a parsimonious 1ist of compe-

tencies was achieved by condensing the'fina] list of competencies to those that
<

-

| yerenrated important (step four). To condense the 1ist of—como&tencies further,

—

" a factor'analysis procedure was used to reduce the essential competencies to a

few scales that explain the computer 1iteracy requirements for a science teacher'

(step five) Thos€é scales will be used to devplOp a mastery test and five
A

instructional modules on\computer ]fteracy for science teachers,

- U ]

~

isgep One: Assembling the Poal of Competencies _ A

The authors conduc}ed an extensive ]iterature rev1ew,“aiong with input from
cience and computer educators, to deveﬂop a comp ehensive ]ist of eligible

competencies. . A Dia]og search.of the ERIC data base y elded 26 articies dealing

with computer ]iteracy and science education. Additiona] manual searches were
. W . ’ .

-

-conducted of the proceeiﬁngs of."all*National Educational_Computing;éonferences

and Association for E ucationa] Data Systems conventions a]1 issues of the

J0urna] of Computers in Mathematics and Science Teaching, and véiious state -

_documents ]isting computer literacy competencies. In addition, 10 science

M

* 3 Aa
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educators and computer £ducators were asked to submit a personal list of

~

computer literaty competencjes for sci

fied through t”'ter'atu‘re review and ‘f

into a comprehensive 1ist tontaining 1

ce teachers- The competencies identi-
omputer experts were combined

ements. . '

*

,
ey

Step Two: Analysis'V1a Qualitative Procedurés

Two quélftétive procedures mqpe'used to condense the 115t of 160 eligible. -
' -5

competencies. There was “considerable overlap among the 160 competencies: as a,
result they were consolidated into a list of 58 competencies that were believed

by the project staff to account for all of the information contained in the
larger lisc Original wording of the competency statements was used whenever d

possible.

A second procedure was used to ver1fy that the consolidated 115t of 58

. Cjcompetencies accounted for all the 1nforma§10n contained in the original 115t

”

F1Ve computer experts and science educators compared the consolidated 1ist with
fﬁe or1ginjl/ﬂist. Through that process two of Ehe statements,on,the consoli-
dated 1list"were combined.into one and six more werehadded from the origﬂ!ol 1ist.

For each competency on the final 1ist.of 63, a majority of the reviewers agreed X

that the competency represented information in the larger 1istfand that no other ",

+ competencies weré needed "VThus the reviewers-and the project staff believed

the new 1ist of 63 competenc1es repres

eplted the comprehensive Field of computer
Jiih?a . . v

11teracy for sc1ence teachers

Step Three' _Ihe Prioritization of the Competencies : N

The th1rd step was to prioritize the competencies by conducting a survey of
three groups involved in implementing educational computing in science teaching Z

science teachers, school administrators ‘and experts in educational computiing,
.. : g - ‘s ‘¢ ) s
_ ) 5 _ . b .

o

N ke .
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and* science education: ~The 46 experts were identified through a search of the
Hterature, those experts represented project directors Puthors, an consult-
hnts in educational computing. One hundred and forty-six secondary sgience

teachers and 65 elementary principals reSpo‘nded to 'the survey. Table 1 lists

-~

the mean or percentage for descript1ve/var1ab1es for each group. o,

-~

The ‘v}épondents were asked to rate each competency on the level of $mpor-

tance using a five point Likert-type scale ranging from very important to_,y,ery'
¢ ~ \ . . KN

+

. oy, o
unimportant. Descriptive statistics were calculated for each competency Bor
Al l ) : N

each group and-the combined groups.. Table 2 Héts the competencies in
+descending order for the percentage of combined respondents- that _i\ndicated that
the competency was efther- important or very important. The mean and standard

deviationiére also provided for each competency_for- each group and the combinéd

- -

- groups. The maximum.value for a competency is four and the minfmum is zero--
correSponding to very important and not' '\)ery important respectivelj. A one-way
analysis of variance was performed for each competency using the groups as the

independent variable ) " | \

2

Since there fis considerable disagreemeng in the litérature over the impor-

tance-of sped¥fic competencies such as prlogramming, we anticipated that signifi-
3

cant dtfferences would be found among teachers, administrators, and experts for
many of the competencies. Surprisingly, only eight dut of the 63 compefencies
were rated significantly different (p <.01) by the groups (Table2). The high

consensus on 87% of the competencies strengthens tlaims that the 63 competencies
1Y . . N

are valid indicators of the"skﬂ']s scie__nce‘teachers need to use microcomputers

‘successfully in the classroom.

3

’
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) »
~ step Four: Reduction to Essential Competencies . ’.
Y - ( \ A : .
« For, a@ompetency to be selected as essential, 75% or more of the
. il

reSpon-dents' had to 1nd1'caf‘6\)-that it was either 1mportant or very important. The

*

criterion of 75% was selected because it - represented a high consensus for the

, \

\'1mportance of the competency The reason for setting it at that high level was

to reduce the competencies to those most essential for successful use'of m1cro~

..

‘computers in the scjence classroom. Twenty-four compe_tencies met that ‘cr1ter10n\

and are the primary \goals for the ENLIST h_'ﬁcros curriculum.
However!‘ another 21 competencies ,wer'e also ranked a$ .important by 4

- - , _
majority of the respondents and have become secondary goals. Three criteria

7
- .

were used to determine the set 'of Secondary goals: the competency must, have
less .th_an 75% ofy the respondents rating 1t .as important or very “important, the
competency must hzkgreater than 50% of the reSpondents rating 1t as- 1mportant
or very important, and the competency must have a mean for a]l respondents

greater than 2.50 (midway between neutral and important). The secondary goals

‘' may be.used to guide the development of opti’onal.fnricnment and remediation -

instructional materials. However, the determination of mastery of the

competencies by science teachers will be based so'lely on. the 24 essential

20

competencies. > The remaining 18 competencies that were rnot selected as primary
. or secondary g0als wére eliminated because of time co%raints; the time allowed

‘for ‘the mastery of the curriculum ts 15 hours.

Y

The essential competenedes will be explained more completely in step five.

A

However, it*is worthwhile tb examine the competencies that were not r ank-ed
r . X -
important by more than 7;'% of the respondents. Inc]ude.d jn the 18 low-rated

competencies were items that ca’ﬁ be 1091ca11y grouped fnto two categories

competencies that are traditmna] ly 1nc1uded in 1ntroductory courses an computer‘

"

‘ science and competencies.that apply to educational computing, but are not . -



R

- r&wir_ed for 1n'/1t1a1~ imp]emen.tation. Eleven low-rated competencies (32, 60, 3j,>
N 39, 59, 31, 54, 50, 58, §7, and 20) address .topics commonly taught in cdomputer
Iiteracy courses for students and teachers: computer programming, the nomen-
‘ clature of computing*, the components and functions of a computer system, the
impact of computers on soqiety, and the history of computing. Seven other
low-~ rated com‘;tencies (7, 5, ;6 1, 48, and 63) address knowledge and
: ‘ skil]s of educational computing that are not reQuired to use microcdmputers
1n1t1a11y in the classroom, but that might be 1mportant to a teacher who wants

. to specialize in educational computin r kn\owledge of componentﬂs\o\f\e;iucational

computing system's', 'kndee—dge of pr@&Ledures and atdes to design instructional
software, and effects of computer use on education, schools, and students.
) - Especially interesting is the dyiscrepancy-in ratin"gs by the different
groups of several competencies no‘t ranked aS"essential.( Items 7, 5, 51, 16, 41,
and '57«?-(1’&?1 with more aduanced skills and knowledge in ed‘ucational computing;,
\-\these tatements were ranked lower by' teachers than by the\experts and
pr1n\c\?5als' Analysis of variance revealed a significant difference (p < 01)
between groups for item 5, which addresses the effeCts of computer use on ﬂ
-Student learning; only in the case of teachers did fewer than 50% of the
'respondents in a group rate that objective as less than important. Perhaps
concerns about stude'nt learning with computers and concerns abdut sophisticated
know]edge and skills of educ®tional computing deyelop with Rrolonged .involvement
with computers. , . |
_The Concerns Based Ad0pt10n Model (CBAM) of educational change, originally
conoeptualized by Fuller (1969), has found that concerns about consequences are
: initially low and coécerns about management {re 1n1t1a]1y high when a teacher _
first 1mp1ements an innova 1on. With pro]onged use of .an innovation, _c_oncerns

i

’ _\ about con's'eQuences. and refinement of use gradually predominate among teachers._

A Y

. .
11 3 2 |
. ‘ . “l\\ . . - ’ g ' ' .
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Often three to five years pass. before consequences emerge as the greatest.
concern; perhaps the teachers responding to the Survey have been using
microcomputers in the classroom for only a few years, because educational

#omputing 1s a recent innovation. Therefore, even though some items areé .ranked

as not important by most teachers, those items should be‘inc]udedsin the

, traim}ng matertals tf the experts rate them highly . The experts may reflect"

concerns that teachers might exhibit after- pro]onged uSe of the microcomputer
Because some of the com6/tenc1es not selected as- essent1a1 may be appropri-
ate for science teachers that are experienced users of m1crocomputers, closer
examination of the competericies categorized as secondary goals and in some cases
as low-rated also fs warranted. Seven competencies ranked_lower by teachers‘are
important to more eiperienced users of edugational computers. Items 56, 14, 62,
and 6 focus on how to promote learning with computers and how to improve problem-
solving skil]s The other three items (45, 33, and 9) are skills that a teacher

huﬁ%rs by other

teachers. "Thbse seven competgncies may be 1nc1uded in the ENLIST Micros curricu—

who 15 a school leader woqu need to facilitate the use of co

Tum; however if 1ncluded those competencies will be 0p}10na1 bécausg they are
unnecessary for the 1tia1 implementation of educational computing -and may.
distract teachers wt{)'{are unfami]iar wit#using microcomputérs in the classroom

Beeause those competencies may be important to more advanced- users; they may be'

addressed in the curriculum as teachers develop those higher levels of concerns.
/ '

w 2

‘<§te9 Fivetr Determination of Factor Scales .

Factor analysts-was.used,to "uncover the independent sources of data varia-
tion" (Rummel, 1970, p.16). The dimensions disclosed by the factor analysis can
be interpreted as measures of the amount of ordered or patterned variation in -

the'responses to the competencies.- The factor analysis app1ication used tOr

C# . .

- .
: : 12 - v
4
L . R : B
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analysis.

. mastery. There were 2

.. 1

\ A

J v " . * ¢ ) | . »
this study was "“the exnloration anq\detectfon of patterning of variables w1th a

',view ‘to discovery of new concepts and a possible reduct1on of datw'(Nie, et

R . . .

al., 1975, p. 469),

LY

T

. Prior to completing the descriptive analysjs we assumed that 2 separate
\ g

factor analysis would be performed for &ach .group; the comparison of those

separate analyses would describe the similarity of the groups However becabse

'responses to- only eight of the competencies (four out of the 24 essentiaf

.‘,_' '-_.,7 ‘ é - - ' 15- - A - -“

»

competencdﬁﬁ) 1iifferéﬁ significant]y between groups*(Table 2), we decided that

there was too litt]e difference between the groups for the gompetencies to

- X

N + . A N
[ (,’ . ¥ ;
e . . v

3

. B . Y :
The factor analysis was conducted ustng the 24 essentiat competencies that

are the- pr1mary goals of the curr1culum and the only-ones used to* determine

ses and 24 variables used in the ana]ysis. R-factor

analysis, in which the ®®rrelation matrix represents‘correlations,between

"varnahﬁes has used as- the method of analysis Principa] factor 1teration

available w1th SPSSX, (SPSS 1983) was used as the method to extract the, initial
factors for the unrotated matrfx. At present: this is the most w1de1y accepted

factorino method (Nie, et al., 1975, p. 480). The initial- factor matrix was

. wdrrant separate analyses’ Therefore, all groups were combined for the factor

used to decide the number of factors that would be metained for.the subsequent-

analysis. A minimum eigenvdlue oI 1.0 was used as the criterion for rejeoting

« - . ' vy .
factors. FEight- factors were thus’derived that explained 41.9% of the variance
among the 24 competencies. T

The last step was to rotate the factor matrix to a terminal solution; the

. vanimax'method of rotation was used to simplify the structure of the«ﬁiitor

matrix. . The resu]tfng orthogonal factors had high loadings for the f

variables for each factor, thus simplifying‘khe‘interpretation._ A minimum

-

13

-

Y

-
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‘variable to a factor to warrant 1nc1uding the variab]e in the factor.

Table 3 presents the e1ght factors derived for the factor ana]ys’i’s Two

“varfables did not load on any factor at a- 1eve1 greater than .30 (1tem 10 and

*

item 55'2. We propose that.factorss 3 and 8 can be combined for. a module oh

'Imp]ementing Microcomputers in Science Teaching, factors 2 and 7 can be combined

r®flective of our belief that modiles on these areas shou]d'consti‘tute the

Id

P

"fact’or Joading of .3 was used as a meaningfu] Teve] of contribution of a.

for a more-general modu]e on Applications.of Microcomputers in Science Educa-

tion, apd factors 1 and 6 can be combined for a general module.on onfguter

Awareness. Factor 4 could become the basisﬂfor a module on Selection and -

4

Evaluation of Computer Software. Factor 5 focuses on general attitudes about

educational computing andﬁwill‘be infused nto all modules.

Prior to the data ana]ysis' we estabHshed tentative categories for f1ve

teacher traljing modules This was based on a preHminar)u sample of'the}ota]
> : \
data and was done descriptiv,e]y rather than -statistically because of the smal)

sample sfze. The a priori titles were: €omputer Awareness, Educational Uses of

the Microcomputer, Integration df the Microcomputer into Instruction, Evaluation

of Software, and Resources in Educational Computing. The titles were also

esseritfa] kn'owledge that scienceq‘teachers should, know 1]I'.l order to use the
, \ )

?

computer effectively i the classroom.
whaj; fs especially interesfing fs the degree te which the factors derived
\

from the factor ana]ys1s correSpond with the titles for the f1v,e modul es. fer

ENLIST Micros tentatively set prior “to the ana]ysis To a major extent, the

7

h ]

differences are in title only, but do reflect a refinement only possible thrOugjh

| factor ana'lysis The. Computer Awareress module remains intact (factors 1 and 6).

"

The former educahonal uses module is now r placed by “the app]ications module

(factors, 2 ‘and 7) The iniegration into instructmn_ module is now rep]_a_ced by

[}
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) the module titleJ Implementing Micr‘ocompu’ters 1n Science Teaching (fnétors 3 and

8). The Evaluation, of Softwar‘e module has béen expahded to 1ncLQf select1on Bf

Na
_ \ software in the newly titled module, Selection and Eva]uation (}f’ Software

" (factor 4). BN B . | | | -,

Only one _module, Resoure_es in Educational Computing, tentatively ,1dent1f1ed

prior to the study was not indicatéd by the anal‘ysis However, item 49, which

i " dealt.with sources of 1nformat10n about computer udes—in edlication was ranked

o | important by more thanf65% of all respondents. In addi tien, t-he mdan response

¥

to ftem 49 for the principals was 2.89--4as compared to 58 for teachers,

Perhaps concern about resqurces develops over 1o_ng periods time as the -

concern about refining and -1(npro‘1ng the :use of microcomputers increases. It is

possible that the teachers responding to ‘the survey were morg concern about

management of educatio‘nal computing, but later may -become more 1nterest d in

~p

¢ ) resources. Therefore, we will provide an optional moduﬁ that emphasizes
_resources on edugetional computing.

The close cor‘resfondence between the derived factors and factors hypothe-

ve

sized a priori as tentative_.titl'es for modules further supports !to the validity
. -
. of the 1dent1f1ed essentﬁal competencies 1in computer literacy . |8

° ‘ \
DISCUSSION =

% | ; . | | -~f

There are several Jlimitations to'this study. Firn‘s'f., the.fwe-Step process

Limitations: N

for prioritizing the competencies may be flawed. Although the research of th-e

literature was thorough, it is always possible that not all potential compe- .
_ _ ' A
tez:(were 1dentified Furthermorfe, ‘as mi\c_r_ocomputers gain a foothold in)
e . s
i

e tion, we can expect a change in the eompetenciesh In the future, new

¢ ‘
U%f -. ) . . : .15 : : — ' j - H,
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competencies may be added based on discoveries of teachers, eXperts and adminis-
- .

trators who are fhpiementing the use of microcomputers in the schools Second

the. tompetencies c0uld have been interpreted differentiy‘ by the Tubjects or,

' because the‘driginmi wording of the: competencies was retained, %ome of the

competenciEs may be toe general to guide the specification of obJectives for the

curriculum. Such misinterpretations couid result in wide variations in how a -

'particuiar item is scored Third, the Sampiéhsizes for experts and principais

}

T Was smaii and _there Was no attempt to categorize the teachers into rurai or '

5uburban, or by particuiar science fieid or grade ievei Therefore, we caution'

dAgainst generalizing the resuits to aii principais, all computer and science
~education experts, and to all teachers of scTence (K-12) . The goal was‘not to
generalize the results to all-science teaghers, but rather to identifg a set of

science ‘and computer educators administrators and science teachers suffi-
. 4 \
Jciently experienced in edutationai computing to validate essentiai competencies;

RN

that goal was achieved.
U . LY

)

Implications . ' o - 2

This study was conducted to establish a definition of compyter iiteracy for

science teachers In 19804 the Minnesota Educationai Computing ConsOrtium

(Anderson et al. ) sug§ésted that the major component of computer iiteracy was .,

computer awareness. A year iater, Luerhmann (1981) argued that programming
should occupy the core of compﬂter.]iteracy More recentiy, Barger (1983)
suggested that' computer 1iteracy include two major components 1) computer
Structure and operation, and 2) computer app]ications and iimitations As a

step toward conciliation between those who believe that programming is not part
. > .

of computer literacy and those who believe the opposite, Barger suggested that a

"standard of minimal understanding and ability in programming" (Barger, 1983, p.

'i

/
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~ 112) be added to his two‘major c01hpoﬁents, Cleger,)", thyre seemed no easy way to.

N

" resolve the dilemma; yét a resolution was neéded to train !cience teacher‘st to

u > L

prepare their students to énter the information age, No ‘headway could .be made

[

o 4 v

on the ‘design of a éurr{éulum to teach science teachers how to use the computef‘

until the necessary computer Hteraci competencies cbuld be 1dent1f1ed.\

L i

As a result of this study, the definition of computer MMteracy for science
~ , .. A

4

'Lteaching t;asibeen,' better elaﬁiﬁed' and a prioritized Hsting'of‘63 competencies .

. [} B R
. has been estab«l_ished.' Twenty-four of the 63 competencjeé were selected ‘as essen-

/

tial fpr science tedch.ers; 21 were selected as ‘secondary conipeténcies_for
science teachers; 18 were 1dentified as not necesSary fo(r science teachers. The

results should be useful to all teacher educators who wish to design materials

/lé train science teachers in how to use the computer for educational purposes.,

‘There'seems to be little question about the necessity to develop materials to

p —~ . ) '
support training of science teachers in computing. According-to Okey (1984, p.

%

18),
There is immediate need in schools to upgrade®skills of science
e teachers in computing and technology ... this is espacially true
T.¥in science education where comput€rs can make education more
effective and provide experiencés with the applications of
computers in scien f

[

, Lo
Recommendations ) ’

For ‘the future, a ndmber of approaches should be pursued:
: : . o

Jl. Other teacher populations should be surveyed so that cohlpetencies can

be determined for subject matter areas other than science., Once

prioritized, these competencies can be used to design modules $imilar
. " to those planned for the training of science teachers in Project ENLIST
Micros. ' ! o ‘ '
, LI 04 . ,

2. In light of the CBAM mddel and the discwepancies in ratings between
several groups on some objectives, surveys of science teachers who are
computer literate and who have been-using computers in their instruc-
tion for several years should be undertaken.. If-researchers find a
shift in this group of experienced teachers to a higher level of
concern, for example about student learning with computers, it wbuld
‘'not only tend to confirm}_ the CBAM model, but would give teacher

LY

o
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SUMMARY

materials..

*
. _ - Evs,

educators and sChool district staff developers guidance in developing

additions to the five basic teacher training modules and in designing
appropriate and effective Inservice training sessions.

Assess thé_levef 6f’ mastery of essential competencies in computer
literacy among current sciencé teachers. The literature suggests that

- this group has not been trained to usq camputers effectively in, their

classrooms. - Adéquate tnformation on this group is needed in order to

plan effettive fnservice programs. Some tgachers may need to complete

all. five planned modules, while others may oily need to complete one or

two specific moduleg, or perhaps should conc ntrate on the supplementary
- - . )

, : .o L
. Explore the.possibility of usingm the -five-step procedure of this study
r

invother curriculum development ojgcts. Curric¢ulum development is.

not an armchair activity engaged in by a’'single person far reMoved from

the classroom, Input from classroom teachers, éxperts in the curricu-

lum “area. under consideration, and school administrators is needed when

initlal goals and objectives are.being identified and prioritized.,

Once' this step—tas been accomplished, the design of the curriculum can
commence. .- | . '

L 4

Explore multiple modes for -teacher training materials and activities. -
"Project ENUIST Micros will employ a writing team that will work with
‘v project staff, a computer programmer, artists; and media consultan®s.in .
the development of the curriculum modules. Activittes will be selec ed

to motivate the learners and encourage mastery of the content.

- Although this approach follows™ the successful BSCS model of curriculum

d‘eveblopment, theré. is no assurance that this approach will be

completely successful for the development of a teacher training curricu-

lum. .Okey (1984) has suggested that mgdeling, including the use of «

filmed illustrations of teachers successfully incorporating computers

fnto instruction, will positively influence teachers' behaviors. Such
a strategy might be particularly important in training science teachers

on the application-type competencies. However, the final answer awaits °

the implementation and evaluation of the Project ENLIST Micros modular
training materfals. " In the meantime, all teacher educators need to
remain open to a variety of training strategies, while working toward a
refinement into science of what is largely an art form. -

y s

~The ‘results of the sﬁudx/“indicdte that 24 competencies are essential for

science teachers 'to'use the mfcrocofn\puter in the classroom. - Another 21 compe-

tencies are important and worth-including in a curriculum to_train teachers in

) -

computer literacy; hdwever, they are a secondary pridrity. The.high_con"s'istency

of ratin"g of the competencies among the teachers, principa]s,'a'nd experts

1 [

f ™
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computer 11ty acy requirements for science teachers The results. of the factor

anaiysis further "~"'re‘ngjchei'r~that‘_ci,aim, becme the factors -derived from fthe -

s

The essentiai competencies "-»'ati make, up the factor scales wiiiiprovide a logical

SN
Framework for the nMext phase of the ENLIST Micros, proJect—-the deveiop‘ent of a .

mastery test of computer literacy for science teacher,s and the d/eveiOpment of an
independent study curricuium for ‘raini’gg science teachers to use the micro-
computer in the classroom. « R - . &>

Science teachers and science teacher trainers wi be more interested in

" the competencies not ranked highly than those identified as essential for

!

science teachers. The essential competencies fall into the expected categories
: c . ;

of Computer Awareness, Applications of mitrocomputers in Science "Eduction,

Implementing Microcomputerﬁ“i_n Science Teaching, Selection and Evaluation of

Software, and Resources for Educational Computing. However, computer program-

ming, the history of "computers, and computers dnd society were mot rated as

zsential competencies. ‘

1

The secondary competencies may be inciuded as optional enrichment and
remediation iearning opportunities The decision to make those opportunities
available is consistent with the Concerns Based Adoptton Model that indicates

r

that teacher training for a new innovation shouid prov1de learning opportunities

geared to a variety of concerns appr0priate to the teacher s state of

involvement in the innovation. The gére instructi,on is geared toward teachers

who have never used educational computers 80% have indicated they have never

used microcomputers in instruction (NEA, 1981) Such an approach w1ii ensure
&

L

that a basic‘)level of competence is achieved by all science teachers who use the

(
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Table 1 Characteristics of Respondepts - .~ ) 2\
CHARACTERISTICS EXPERTS TELACHERS S PRINCIPALS
Credits in Computer Scipnce 105 , - ) 66 - a5 ;
Credits in Science > L3407 40.7 ) 18.2 7
Credits in Mathematics 34.3 - 19.0 12.5
Use computers in education 100.0% 99.2% , 5 96.4%
Taught teachers to use ’ o
microcomputers in education 89.1% - 22.8% _ 23.4%
S Q@ ' 4
< o L3
o ’ o
R '
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Table 2, Qescripiive Statiétics,fbr Competencies
ercent 20 . ,
2.0, Competency
: . B entia] Com etencies = \ ¢ K
S e — , 33 p ‘ . , .
Peincipals 86,16 ° . 3.63 .53 55.. Use the computer as a tood in .
Teachers 92.,31 *‘:3’8.35»» . .69 the science classroom. . This -
‘EXperts 97.?3 " . .88 would irclude: know]edge of %
' ' : - / available software and
" Combined 91773 3.38 .73 -* periphergl interfaceg with \
' o ; ' “Taboratory apparatus for direct
o callection of laboratory data,
simplg data bases for storgge of j
L 3 laboratory data, graphing
\ . programs for analysis, and use
e .\\Qgi‘of the computer as a DYNAMIC
" -~ BLACKBOARD or demonstration
' ) £ apparatus.
) ] ;
Principals  90.48 3.26 .68 15. Demonstrate ways to integrate
Teachers 89.73 3.23 .62 the use of computer-related
Experts 91.30 3.24 .78 , materials with non-compyter
) _ | . materjals, including textbooks
Combined 90.20 - < 3.24 .67 .
Principals - 90.48 . 3.44 .79 2. Describe appropriaée uses for
" Teachers 88.28 3.21 .70 computers in teaching science
Experts 93.33 3.25 .74 such as:
‘ * computer assisted instruction
Combined 89.72 3.26 .73 (simulation, tutorial, drill
: and practice) ‘ _
* computer managed instruction
* computer based instrumentat4ion
, * computer assisted testing
A * problem solying
* word processing
. * materials generation and
z management
. * information utilization
"Principals  90.48 3.24 .80 25. Respond appropriately to common
Teachers 89.66 3.23 .73 error messages when using
Experts 88.89 3.30 77 software.
Combined 89.72 3.25 75
[
=
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Tab]e 2 Descriptive Statistics for Competencies (Continued) _
Percent | F .
Important or u{ N . "~
ﬁ_sm_.lg_xlﬂmmm Mean 9.0 Compgtency
Principals 95.31 3:22 - .76 4. Use computer courseware to
* Teachers . 85.62 3.15 71- individualize instruction and to
" Experts | '84.78 \ 3.45 .59 dncrease Student learning. 7
Combined 87,89 328 .70 o -
Principals 85.94 3.33 ° .83 T24. Load and run a variety of
Teachers 88.28 3.28 70 computer software packages.
Experts 88.89 3 20 .80 ’ , !
Combined 87 .80 3:27 .75 J
Principals 85.94 3.28 .67 34. Understand thoroughly that a
Teachers 86.90 3.20 .85 computer only does wgat the
Experts 88.37 - - 3.17 5 - program instructs it to do.
. -Combined  86.90 3.20 .80 o
- P 4 : ) - . ; -
Principdls 84.13 \3.24 .64 10. Assist in the selection, acquisi-
Teachers 86.99 3.22 . .82 © . tion, and use of computers in a
Experts 89.13 ' 3.06 .67 science department.
Combined  86.67 3.18 .75 ‘
. 1
& o
Principals 85.71 3.48 .66 *12. Plan for effective pre- and ’i}‘ .
" Teachers 82.88 - 3.10 .72 post-computer interaction -~ = . .
“Experts 95.65 3.11 .63 activities for sstudents (for R
example, debriefing after a e
(Iom‘d' ; 85.88 3.17 707 ~ science simulation). - ¢
Principalé - 96.83 2.89 .85 -13. Plan appropriate scheduling of
Teachers ' 84,93 3.16 .77 student computer activities.
Experts 71.74 3.29 .63 g .
Combined  85.49 3.14. .76
.
& 3
' N
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Table 2 Descriptive Statistics for Competeﬁcies (Continued) y _

‘ "~ Percent” RN , - "

. Important or . . '

Growp  Very Important Mean __$,0r - - Competeng —_—

Principals - .93.75 ‘ 3l28 .83 7 3. Apply aﬁd evaluate the general

Teachers 79.45 - 3.03 .80 capabilities of the computer as

Experts 86.96 - 3.33 .59 . a tool for instruction.

\ & ' o K ) - . . '

Combined 84.38 . 3.15 7 . ,

- : : .. - . v — — T —

Principals 93.65. -  3.02 .92 . 8. Plan methods to integrate com- -

- Teachers . 82.88 .. 3.04 79 puter awareness and literacy

Experts =~ 75.56 © 0 3.32 .59 into, the existing cirricylum.

Combined 84.26 311 .78 ) ( o | f ,

Principals 82.54 . 3,23 .80 17.--Display satisfaction and confi-

Teachers 82.88 . 3.10 A9 dence in his/her use of :

Experts 86.36 0 3.13 .81 computers.

Combined  83.40 3.13 .79 | }

, _ —

Principals  83.08 3.09 . .67 22. Locate commercial and public ;
s Teachers 80.69 2.95 .73 domain-software for a specific - %
“Experts - 82.22 3.00 .64 - topic and application. >

Combined  81.57 2.99 .70 |

Principals  76.56 3.28 .54 ™52, Respond appropriately to changes . i

Teachers 79.17 2.99 .74 © in curriculum and teaching . :

Experts 95.65 2.86 .66 methodology caused by new techno- o

o _ ‘ - logical devalopments. NS

Combined 81.50 3.01 = .70 - A . L e

" BN : . _ N ;

’

= . - j
o
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- Table 2 Descriptive Statistics for Compe‘encies (ContinuedT

Percent
JImportant or

\

.84

ﬁmuL _Yery Importgnt Mgan J.D. competency
.o . - ¥ . K }
Principals  84.13 2.93 .65 19. Value the bepefits of. computeri-
Teachers 79.86 2.9 .73 zation in edygcation and society
ExXperts 80.00 3. . .81 for such contributions as:
' _ | N * efficient and effective
tombined =  80.95 *2.98 .74 information processing
b ’ * automation of. routine tasks
igr' * increasing .communication. and -
- ‘ availability of information
* improving student att%tude and
productivity,
- v . * improvin? 1nstructiona1
$ ;ﬁ) . opportunities ‘
Principals  83.08 3.33 .67 21. locate and use at™least one
Teachers 75.00 2.84 .87 evaluative process to appraise _
‘Experts - 93.?3//// ~3.02 .74 and determine the instructional T
' _ . worth of a variety of computer ' T
Combined ~80.31 ©2.97 .82 ~ software. e
Principals 76.92 2.93 .59 37. Demonstrate an awareness of the &
Teachers ' 77.78 2.88 82" major types of applications of .§~
Expérts 84.09 2.91° .79 the.computer such as infgmmation ‘
. - storage and retrieval, ¢ ﬁ‘la-
Combined 78.66 2.90 a7 tion and modeling, process*
) : control and decision making,
computation and data processing i
Principals 82.81 3.09 .64 39. Communicate effectively about
Teachers 73.97 -2.81 .76 computers: by understanuing and
Experts 84.09° - 2.9 .89 using appropriate terminology.
Combined 77.95 o 2.90 .18 <;‘
Principals 85.48 3.38 .65 *1. Describe the ways the cofputer
Teachers . 70.55 2.88 .88 can be used to learn about com-
Experts 91.11 3.21 .79 puters, to learn through .~ *™™
: _ . computers, and to learn with p
Combined 77.87 *3.05° computers . " “

<
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"Table 2 Descriptive Statistics for Competencies (Continued)

Percent,
' tmportan® or . o .
Group _ Very IqurtgnL Mgan _ § 0D, Competency
Principals  76.92 3.28 .80  40. Recognize that an aspect of
Teachers 74.13 2,92 .85 ‘ problem salving involves a- :
Experts 83.72 . 2.95 ' .78 series of logical steps .and that
3 programming is translating those
Combined 76~#§, . 2.99 83y steps ,into instructions for the
' compu&er
. A ~ -
Principals 76.56 2.75 .72 28. Degonstrate an awareness of .
Teachers 78.08 . 2,95 .79 computer usage and assistance ' '
Experts 70.45 2.92 .82 in fields such as:
. . : * health X
Comb ined 76.38 2.91 - .79 * science
; * engineering
* education
* buginess and industry
. * transportation ,
\ - . * communications
' * military
Principals 73.02 3.00 .84 18~ Voluntarily choose to use the
Teachers 76.71 3.10 - .86 -, compute® for educationa]
Experts - 75.00 3.06 .86 - . purpose.
Combined  75.49 3.07 . 85 )
RV Principais 79.03 l 2.61 .88 11. Demonstrate appropfiate dées of
. Teachers 77.78 -~ 294 .81 computer technology for basic N
Experts . 63.04 v 2.95 .86 skills instruction: .
\
Combined,  75.40 2.88 .84
.%;
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-Table 2 Descriptive Statistics for Competencies (Continued)

Percent
Important or . o ) ‘
Growp  Very Important Mean 5.0, ——Lompetency . B
Secandary Competencies s
— |
Principals, 76.56 3.00 .75 46. Identify, descrﬂ)e, and é
Teachers 72.41 2.74 .96 ¢ demonstrate the function and ' .
Experts 77.21 2.86 .89 . operation of various components .
® ' ~ of computers and related <
- Combined . * 74.31 2.82 .91 peripheral devices (for example,
: . . keyboards, printers, modems,
‘ ' graphics tablets, etc.).
- Principals 71.43 3.1% ~ .52 56. Know by example, particularly in
Teachers 68.97 2.77 .76 using computers in education,
Experts ~  93.48 2.73 - .60 some types of problems that’are
- and some general types of
Combingg 74 .02 5.83 .70 problems that are not currently.

amenable to computer solution.

.09 .82 45. Assemble or connect computer

Principals 80,00 3
Teachers 67.59 2.75 .96 systems typically used in
Experts 80.00 2.85 -~ .83 . fnstructional situations.
Combined 72.94 ~ 2.8 - *.91°
Principals 68.75 2.73 1.07 26. Make authorized copi@g of . T
Teachers -76.03 . 3.04 .88 _ computer software. :
Experts 62.22 2.77 - .73, o
Combined  71.76 2.92 .89 : o <)
A Principals . 76.56 2.76 .74 38. Describe ways computer can
Teachers . 67.81 ) 2.67 .81 ©assist in deciston making.
Experts 62.22 2.86 .81 : , L,
- . ® Q
Combined 69.02 2.73 ,80 . _ o
‘ ‘ _ i ; ] m’" ‘
Principals 76.92 . 2.48 .91 27. Describe the impact that . -
Teachersy 68.28 2.78 .87 technological developments have
Experps 52.17 - 2.80 .85 ' on various careéer options.-
- Combined - 67.58 " 2.73 .88 - ' L
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Table 2 Descriptive Statistics for Cgépetencies (Continued)
Percent . R
Important or '
Group. Very Important Mean 2 L Compgtency
X Principals 67.1} 2.77 .80 44, Use various diagno§t1c i
Teachers 66.90 2.65 1.02 strategies to ascertain the
Experts 63.64 2.70 .92 cause of a malfunction and to
- : determine {f the problem is )
Combined 66.40 2.69 96 relatbéd to hardware or softwarer
Principals  70.77 2.73 .82 53. Dafine major computer system ,
Teachers 65.07 2.68 .89 components such as: input, ..
Experts 63.64 2.83 .99 - memory, CPU, control, 4nd C .
SR output. . :
Combined -~ 66.27 2.73 .91
T , j .
Principals 74.60 2.73 .79 14. Describe appropriate
Teachers 61.64 2.64 .82 instructional arrangements for
Experts 68.18- - 2.81 95 computer-based learning -
- | : expertences (for example,
Comb thed 66.01 . 2.70 .85 physical arrangements and
‘ groupings).
. '
. _ ‘ " -
Préncipals - 69:23 - 2.79 -94  43. Read, und rstand, and modify .
~Teachers -64.58 2.67 - 1.08 simple programs . N
Experts 65.12 - 2.83 | .86 i A
Combined  -65.87 . 2.73  1.00 { |
Y g = -
Y Principals 66.67 ) 2.89 .65 49. Identify, evaluate, and use a
g% - Teachers 62.33 2.58 .86 variety of sources of current .
Experts 73.33 2.67 v 70 . . information regarding computer :
6/ - - ‘'uses 1in education.
Combined 65.35 2.6 79 - o N o
0 # S
Pﬁincip&]s ~66:15 2.47 .94 23. Locate and“use a variety of
Teachers 61.38 "2.60 . 86 evaluatiansg_ of ware,
Experts . 55,56 -+ 2.71 L7480 - s\~\_ﬁg?t o .
¢ ' - * ' ’ o -
Combined 61.57 .Y 2.60 - .85 - _ ).
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. " Table 2 Descriptive Statistics for Gompetengies (Continued)

Percent . .
Important or

Grouo  Very [mportant Méan. .0, - Competency

Principals 72,31 2.63 © .8 -62. Relate the logic of élementary
Teachers - 57.34 2.52 . .9 computer programs to thinking
Experts - 65.81. © "3.89 .79 “ and problem~solving skills
. - . taught in the regular K-6+#
Combined 60.96 < - 1 2,63 .90 *curricula. t R
. L s )
Principals  50.79 . 2,80 .76  30. ODiscuss irresponsible behayiors
Teachers 63.01 2.66 .93 ‘ that may be associated with
Experts 68.18 2.44 . 96 - camputer technology such as
> ‘ . ) - computer crimes, violation of
Combined. - 60,87 2.6§ .92 4 . copyright laws, and unauthorized
: . ‘ - o8 : use of information.
’%rincipa]s 60.00 o ‘.69 - 47. Evaluate varfous hardware .
Teachers 58.62 - 2.50 .93 configyrations that m¥ght be
¢ EXperts 62.22 2.63 .65 : ~used in instructional applica-
o T . N ﬁ; ' ' tions, based on software availa-
Combined 59.61 2.5 .83~ bility and instructional
: requirements. -
. L4
£ EN .
. Principals  64.06 2.76 .83 33. Describe Factors limiting the
Teachers = 55.86 2.54 .90 - successful use of computers for - o
Experts 64 .44 2.69 ° -‘.77‘\1. educational purpose such as: '
& : quality of software, quantity of
. Combined /59 .45 2.61. .86 software, cost, hardware ‘
: Timitations, and human factors.
Principals  73.02 2.80 75 - *6. Describe unique oharacteristics ,
Teachers 47..95 2.38 .75 of computers that~can facilitate v
Experts 71.74 . 2.83 .83 learning (for-example, :
o < non-threatening feedback,
Combined 58.43 2.57 . 80, M learner control, adaptability,
o : e LT and accessibility).
; - ,“!‘ — T = : — @ »
Principals  54.69 | 2.56 .96 61. Determine whether they haves
Teachers 58.04- 2.54 1.02° ~ written a.reasonably efficient
Experts 60 .-47 2.56 .92 - an8l well-organized program. p
Combined ~ 57.60 ' ' 2.55  .og
) . f.' ) | . : . 0 )
, 4 '\'x
ﬂ“ o
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Table 2 Descriptive Statistics for Competencies (Continued)
Percent '
Important or

ﬁmmmrxlnlmmmt‘mn 8.0, ¢__Competency
Principals  74.60 2.39, .87 *9. Define the elements of a )
Teachers 52.05 2.45° 1.00 ' district plan for computer-based
Experts 47.73 2.87 2 77 instruction, and define the role )
Sy . o ~of the individual instructor:in
Combined 56 .92 2.55 .94 supporting that plan.
Prineipals, 53.13 2.64° .77 29. Discuss somg of the positive,and
Teachers 57.53 “2.54 .91 negative consequences of 2 v '
Experts 60.00 2.53 .99 computer use in today's society. :
. ' . . \*For examp le:
Combined 58.86 2.56 91 * machine dependence vs, machine
b indepehdence | ‘
N\ » * de-personalization vs. W
~personalization '
) *~increase vs. decrease in job ¢
avatlability "
Principals 53.13 2‘10 1.08  42. Use a high-level language such
Teachers 55.94 2.48 +1.19 as BASIC, Pascal, Loge, or Pilot
Experts 60.47 2.58 .89 « . to fead and Write simple
| . , (@ programs that work correctlyy
Combined  .56.00 2.54  1.10 4. '
[ 3
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Table 2 Descriptive Statistics for Competencies (Continued)
2 Percent
Impartant or

mn___vs_ummﬁ ean S0 Competency

Low-Rated Competencies

}vinctpals 52.31

2.49 - .87 32. Use and teach the unique {
Teachers % 53.10 2.48 .95 nomenclature of computing.
Experts 55.56 - 2.38 - 295 vos /
; , . .
. Comb ined 53.33 _2.46 - .93 ‘t/ ' . :
Principals 4%.08 ) 2.11 .97 60/ Assist students in making
Teachers - 56.25 . 2.19 1.03 informed decisions about
LExperts 52,17 2.38 .93 choosing careers in digital
o ~ _ electronics. - .
Combined 52.16 2.22 1.00 :

. ~ A <. o .
Principals 53.97 2.32 . .83 36. Demonstrate an awareness of the
Teachers 55.17 2.39 .95 different programming languages
Experts 38.64 2.46 .82 suitable for science, business,

' . - dindustrial, and educational
Combined 51.98 2.40 . .90 applications,
(.
Principals 59.38 2.59 91 7. 'Describe a computew-based
Teachers 44.52 « 2.33 .87 . fnstructional system as «a group
Experts 58.70 2.55 .75 - of components including ’\
. : . : : " software, documentation,
Combined ' 60.78 2.43 . W hardware, facilities, training,
: management, and evaluation
procedures.
\"‘ ’ 1 ’ S
Princtpals 56.25 2.45 .82 . 35. List some:of the characteristics
Teachers = 47.95 2.41 . .85 ° ' that enable computers to be
Lxperts 50.00 2.44 .85 “effective at information-
' . processing tasks that require
Combined 50. 39 2.43 .84 - Speed, accuracy, and repetition.
Principals  62.50 2.67., .77 *5. Discuss the effects of computer
Teachers 41.78 2.24 .82 use on student learning, based
Experts 60.00 2.59 .87 % . on current research ‘findings.
Combined - -50.20 - 2.40 .85 | i

g .
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Table 2 Descriptiyg»Stgtistics for Competencies (Continued) R
ercent A ‘
Important or _ . 0 I o

Si_ﬂuo__._tﬁu_m)muﬂn j.;.DL . _Competency "
Principals 49.21 2.49 .69 'Sl. Demonstrate an awareness of

Teachers 42.36 2.25 .85 state-of-the-art developments n.__ s

Experts - 53.33 & 2.53 A technology and their potential

' . app]icat1ons to education

Combined 46.03 2.33 9 N\

Principals 50.00 2.11 .97 59. MWrite e]ementary.gréph1cs \

Teache 43.06 . 2.19 1 03 programs and describe how they

Experts . 41.30 2.38 .93 can be used.
. Combined 44.49 © 2222 1,00

Y ~ Principals 57.14 2.20 .94 16. Describe possible effects that ‘
‘Teachers . 39.04 .28 .88 computer uses in, instruction a
Experts 40.00 Nl .86 might have on the éxisting
- ‘Structure of schools.
Combined 43,70 2.32 .89 )
~ : , 1

"Principals 43.75 2.531 .91 41. Demonstrate an awareness of

Teachers 35.42 2.16 . .91 computer systems such .as

Experts: 55.81 2.31 77 authoring languages and ut111ty

_ programs used for the
* Combined 41.04 2.20 .88 development of computer-based
AN ‘ ] curriculum materials.
¥ . = ',.‘."'()’A "

Principals 31.7% 2.49 ~.87 31. Dfscuss issues regardihg equity .

Teachers 41.78 2.25 .92 of access to computer yesources. w

. Experts 48.89 2.25 74 .
Combined  40.55 2.29 .87

L

Principals 40432 1.53 1.10 54, Describe and give examples of
Teachers . 38.46 T2.12 1.08 binary and simple pogic
Experts ~  18.60 2.24 .95 statements -
» Combined 35.48 | 2.05 .1.08°
J- N
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Table 2 Descriptive Statistics for Competencies (Continued) , L.
Percent . R | . | ¢
v Important or o
( ' _Mean _ §.0, ___ Competency
U Principals  30.77 1.89  1.06  63. Demonstrate skill in
Teachers 39.44 2.12 & .99 instructional design of
Experts 28.26 2.05 .91 courseware.
Combined 35.18 2.06 .98
- (‘ ‘ - T - )
Principals 35,38 2.18. .97  48. Describe what producers of .
Teachers . 32.64 2.09 .87 . instructional materials are ”
Experts 43.18 2.18 .83 doing to integrate computers
N _ . | with other electronic and print
Combined 35.18 2.13 .88 media.
" Principals  31.75 ¢ 2.22 .67 ) 50. Summarize ‘future projections and
Teachers 36.55 2.17 .87 trends 1in. computer technology.
Expeﬁts 33.33N 2.08 .87
Combined  34.78 2.15 .83
Principals 4&!’8. 1.87 1.04 58. Illustrate data flow by simple
* Teachers” 28.67 1.97 .94 devices such_as logic boards.
Expértsg 31.11 2.31 . .91 . S ' @
Contfred  33.73. 2.0 .96 s
s : : ‘ _ { :
Principals = 44.62 2.02 -84 57. Discuss at the level of an o
Teachers 27.40 1.91 .97. intelligent layperson the .J,//
Experts 31.11 ’ 2.23 1.00 history of computing,
- particularly as 1t relates to
Combined 32.42 2.01 .96 education,
Principals  18.46 “2.18 .89 20. Describe how a computer gets °
Teachers 25.52 1.95 .93 instructions from courseware -
Experts 37.78 1.72 .88 . written in a programming
, . . language.
Combined 25.88 1.93 .92
*p < .01 . o - ‘ ~
Sources (Texas Education Agency: 1983, Dershem ahd Whittle, 1980; Tay16r,
Poirot, and Powell, 1980;\Bakgr 1982; Phillipp, et al., 1982) ‘Q
> ' - ~ “
“
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Table 3 Factors for Essential Computer Literacy Cqmpetencies

e
Percent Important - Factor . - :
Qc Yery Important ., . Loading - _Competency |
- ' . r
" Factor 1: Computer Awareness
78.7 .68 37 Demonstrate an awareness of the md jor

types of applicatfons of the computer’
- such as information stérage and
. , ) retrieval, simulation and modeling,
process control and decision making,
¥ computation and data processing.

- 78.0 ' .62 39. Communicate effectively about
. ‘computers by understanding and using
- appropriate terminology.

76.5 : .57 © 40. Recognize that an aspect of problem
: solving involves a sertes of logical

steps and that programming is

translating those steps into

- »
instructions for the computer.

‘ | 86.9 .50 34. Understand thoroughly that a computer
: . { only does what the program instructs
| it to do.

7
76.4 . : _:83, 23. Demonstrate an awareness of computer
- ' - usage and assistance in fields such
as:
* health
¢ * science N
i * engineering
\ * education _ .
* business and industry
* transportation
v * communications
- * military
3 T 81.5 42 ' 52. Respond appropriately to changes in
- curriculum and teaching methodology
' caused by new technologica]
developments.
« _
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Table'3 (Continued) | - o .

Percent Important. Factor | -

or Very Important Loading _ _Competency —

Factor 2: Computers in Education

! ol

89.7 ‘ .76 - 2. Describe appropriate. uses for
) computers 1in teaching science sut¢h as: -
* computer assisted instruction e 3
(simulation, tutorial, drill and
practice)
computer managed instruction
computer based instrumentation
computer assisted testing
problem solving
word processing
materials generation and management
information utilizatign

% % X % ¥ %

17.9 .61 1. Describe the ways the computer can be
used’ to }earn about computers,—to ,
Tearn through computers, and to learn .
with computers.

. § - ,
84.4 .31 : 3. Apply and evaluate the general
: capabilities of the computer as a tool
for instruction.

) 81.0 , .30 19. Value the benefits of cqmihterizag\on
- in education and society KFor such
J . contributions as: '
* efficient and effective information .
processing
* automation of routine tasks
* increasing communication and
avatlability of information
- . * improving student attitude and

productivity - / o .
* improving instructional ) -~
opportunities '
Q‘) s’




Table 3 (Continued)

Percent Important Factor | ~

or Very Important _ Loading _ Competency

4 Factor 3: Computers in Curriculum and Instruction

&

-

84.3 S .51 8. Plan methods to infegrate computer
' awareness and literacy into the
existing curriculum.

90.2 ‘ . .43 s 15. Demonstrate ways to integrate the use
: of computer-relateéd materials with
non-computer materials, including
textbooks. A o

85.5 _, 11 13. Plan appropriate scheduling of studen
: - computer activities, o

81.5 .39 52. Respond appropriately tolchanges in
: N . cldrriculup and teaching methodology
- : ; caused by new technological

- ' ‘ developments.

4 Factor 4: Selection and Evaluation of Software

81.6 ' .68 22. Locate commercial and public domain
: software for a specific topic and -
application.

80.3 .57 21. Locate and use at least one evaluative
' ' process to appraise and determine the ~

instructional worth of a variety of _ U

c0 computer software. ' . '
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. Table 3 (Continued)

Percent' Important Factor

or Very Important Loading A , __Competency

Factor-5: Attitades about Computers in Education

”
R

75.5 . .59 18. ¥oluntarily choose to use the computer
' _ ’ for educational purpose. -
83.4 .54 ©17. Display satisfaction and confidence in
: . his/her use of computers. -
81.0 .44 19. Value the benefits of computerization

. tn education and society for sygh
) ' contributions as: ] ‘
: * efficient and effective information
| - processing
S : - * automation of routine tasks
* 1ncreas1n3 communication and -
- availability of information
* improving student attitude and
productivity
* {mproving instructional
opportunities

Factor 6: Computer Use

89.7 .70 25. Respond appropriately to common error
. ' messages when using software. A
87.8 ) .59 24, Léﬁd and run a variety of computer

software packages.

Factor 7: "Special Application of Computers in Education

87.9 . . .57 4. Use computer courseware to
) - h | individualize instruction and to
# | " increase‘student learning.

75.4 f .42 11. Demonstrate appropriate uses of = . . ... __
o ‘ computer technology for basic skillsJ '
instruction. : ‘\

I
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‘Table 3 (Continued)

Percent Important i Factor

- Factor 8: -Teaching Skills -

85.9 .60 12. Plan for effective pre- and

: post-computer interaction activities
for students (for example, debriefing .
after a science s1mdﬁgtion) '

Low-Loading Items Not Assighed to-Factors

o

y~1 : 9].7 <.3 55. Use &he computer as a tool. in the ,
) ¥ - " sclence ctassroom. This would include 4
B : ‘ “\ . knowledge of available software and .

peripherals interfaced with lahoratbry”
“apparatus for direct collection of
laboratory data, simple data bases for :
storage of laboratory data, and use of !
the computer as a DYNAMIC BLACKBOARD |
or demonstration apparatus,. , ;

. 86.7 <.3 - 10. 4ﬂssist in the selection, aCQUisition T
' and use of computers in a science * ' o N,
* - department. = A
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