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Section 1
INTRODUCTION

This report is about microcumputers in the public schools. We
began the pruject by introducing a simple interactive math testing
program to a faw students in a laboratory setting and exploring
the possibilities of its class~ oam use with their teachers. When
we extended our interviewing to teachers in a suburben elementary
school district, we found that before we could set-up a classroam
experiment with same hore of success we had to gain a better
understanding of how teachers thought and felt about microcamputers
in their classrcars. The suburban district brought a new wave of
microcanputers into their schools in the fall of 1982. Nearly all
of the teachers involved were inexperienced with microcauputers.
This gave us a chince to lecxrn how teachers react when microcan
puters are introduced into their work.

This study concerns the impact of the microcamputers introduced
into the instructional programs of two elementary school districts.

Section 2 describes the school districts,- their implementation
plans and the kind of hardware ard software they use.

Section 3 explains the design and motivation of a Jguestionnaire
that 154 of the teachers responded to and repoxts the statistical
analysis of their renlies.

Section 4 gives the results of interviews conducted with district
personnelamiasum»axyofﬂxecam\entswrittamonthe
questionnaire.

Section 5 discusses the implications of these data for the intro-
duction of microcamputers into the educational process.

The apperdix contains the questionnaire, its cross tabulation and
factor analysis. '

-



Cgerww

oAt

STATEMENT QF THE PROBLEM
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1

The movement of microcanmputers into the schools enables instruction
and evaluation at a level of functioning beyond any ever before
experienced. Camputer Assisted Instruction and Camputer Adaptive
Testing are only the first of many applications that have became
possible. Now that microcamputers are easily available: How
comfortable are teachers at adapting to their use? What problems
are they having? What might be done to facilitate and enrich
teachers' use of microcamputers?
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RESOURCES :
The study focused upon the efforts of two school districts to
implement micro-camputers into the curriculum.

NEL L

Both school districts are located in suburban Chicago. These two
settings are described by

(1) setting and demographic characteristics
(2) plan for implementing micro—camputers
(3) ecuipment: hardware and software

There were sufficient differences in the implementation plans of
the two school districts to campare approaches. Each district
began sane implementation of micro—camputers in the spring of
1982 and designated 1982-83 to introduce micro-camputers.

I. Setting

The settings for bu.i locations were suburban school s’stems in
the metropolitan Chicago area.

1. DP is a school system of slightly more than 3,200 students.
It is camposed of middle—class socio—econanic persons. Group
tests of achievement and ability average at the 50 centile
nationally.

2. RF is a school system of about 1,100 students. Its socio—
econamic level is high and ranges upward fram the upper
middle class with many professional and business persons.
Group achievement and ability tests average around the 85-90
centile nationally.
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II. Schools
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1. DP has 10 schools -

. Number Number

Name Grades Teachers Studénts
C 1-6 12 304
C 1-6 13 392
)3 1-6 10 233
(o] 1-6 18 383
P 1-6 14 328
N 1-6 16 367
S 1-6 13 314
T 1-6 15 _ 361
C 7-8 16 517
I 7-8 12 256

* 139 3255

* Total does not include additional staff
such ac aides and non—certified persons. (33 perscns)

2. RF has 3 schools, but micro-camputer implementation was
confined to one school.

Number Nunber
Name Grades Teachers §tudents
R 5-8 * 23 421

* Does not include non—certified staff.

III. Implementation Plan

Each school district formulated a different plan for imple-
menting micro—carmputers.

1. DP's plan viewed micro-camputers as assisting the total
educational program through camputer assisted instruction
(CAI). Their long-range plan viewed teachers as using micro-
camputers as they would use any other piece of equipment such
as a film projector to enhance and assist instruction. It
was expected that teachers would utilize micro-camputers in
their classroams as they now used l16mm films, televisions
and filmstrips. .
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The location of micrc—cumpute: s was in the media centerg and
located on carts. Thus they could be used at that location
or easily moved into the classroam. v

The media center director of each schuol served as a resource
1O teachers. None were well-trained or sophisticated in
micro-camputer usage, but functicred mainly to facilitate and
encourage usage. One teacher =t each school was appointed to
a district micro—camputer camittee. The teachers on this
camittee disseminated information to these schools, brought
teachers' questions and concerns to the administration and
attampted to facilitate implementation of micro—camputer
usage.

The implementation plan viewed CAI and the use of camercially
purchased software as of primary importance. Those teachers
and students with interests in programming were encouraged
but no assistance was provided beyond their own individual
efforts.

A one—week introductory workshop attended by 127 teachers was
given in August, the week before school opened.

RF's plan viewed camputer literary and programming skills as
the sole purpose for using micro—camputers.

The micro-camputers were located in one designated roam jin
the building. One teacher with training and interest in
micro-camputers taught all the classes. Students campleted
a unit of instruction on micro—camputer literacy and learned
the elements of programming in BASIC. Students were tested
and graded on their campetency in these two areas.

CAI Software was not available o students or teachers.
Students were not allowed to bring disks of any type (espe-
cially games) into the roam. Other teachers were encouraged
to use the micro-camputer. Two one—day workshops were
provided at school in September.

.
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IV. Micro—camputer Equipment _ .

1.

-

c

DP had 3-4 mcnx—canputers in each elementary school an"ﬂ five
micro—camputers in each junior high schoecl. !
These micro—ocxputers were Apple II Plus 48K with a disk
drive. There was one Epson MP80 printer for each school.

The district also had four TBS-80 level I 16K units with tape
recorders.

The district plan for the second year _£383-84) was to purchase
2-3 more micro—-camputers for each buildirg.

Software purchases were made from the Minnesota Educational
Camputation Consortium and other” cammercial firms such as
Scott Foresman, DIM, Micro-Ideas, etc. Various books on
camputers and programming were purchased for all school
libraries. A larger software budget wes planned for 83-84.

RF had 10 Apple II Plus 48K micro—camputers with a singie
disk drive. They had two Epson printers.

The second year plan for 83-84 was to add 10 micro—camputers.
Various books on camputers and programming were purchased for
the library. The only software contemplated for 83-84 was
wordprocessing.
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QUESTIQNNAIRE ;
A questionnaire was desianed t~ collect information from the
teachers and staff in the ' Public Schools. The imple—
mentation program for this school system expected all teachers to
becane involved with micro—camputers. Therefore, it was important
to gather infcrmation fram the entire staff about how they viewed
micro-camputers.

The questionnaire has four parts. The first part was designed to
collect information: age, sex and damographic grade level taught
or work assigmment i.e., music, art, etc. Three questions were
asked on the frequency of using micro—camputers at school, level
of campetency and other access to micro—camputers.

The second part of the questionnaire was a rating scale with 22
four point items. The statements elicited attitudes about various
aspects of micro-camputers. These statements consisted cf an
equal number of positive and negative items grouped by the fcllow-
ing categories:

(1) Using micro—-camputers:

I can't get enough time on our micro—camputers

Our micro—camputers are not located in the right place
13. We need more camputer training at school
19 Our school needs more micro—camputers

4 1 like helping students learn to use micro-camputers
10 I want to learn more about micro—camputers

16 I enjoy using micro—camputers

21 I can do my work faster with a micro—camputer



(2) Applying micro—camuters:
2 We learn faster on micro—camputers

8 Micro—camputers are a valuable addition to
school resources

> v
Voo ) Nt
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14 Micro—camputers make life easier-
20 Everyone should learn how to use a micro—camuter

5 Micro—camputers i re too canplicated to be useful
11 Micro-camputers make teachers uncanfortable
17 Micro—camputers are mostly for students
22 Micro—camputers are nore trouble than they are worth

(3) Access to micro—camputers:
3 Our micro—camputers are easily accessible
9 Our micro—camputers software is easy to use
15 Our micro-camputers are kept in good order

6 Our micro-camputers are harc to get at
12 Our micro—camputers are usually broken
18 Our micro—camputers software is impossible to use
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the third part of the questionnaire used a semantic differential
to determine the feelings of staff 'about micro-camputers and
their use.' There were twenty-one pairs of words altemated to
discourage inappropriate response strategies. The word-pairs
chosen cover Osgood's basic dimensions of Evaluation, Potency and
Activity as well as additional word-pairs touching on excitement
and confidence. Our aim is to sample what micro—computers connote
to these teachers in crder to outline the background of sentiment
in which their thoughts and wishes about micro—camputers work.

The fourth part of the questionnaire tapped the respondents' needs
by asking two questions: what one change would they recammend to
improve the use of micro-camwputers at school, and what one change
would most benefit them in using micro—camputers.

The design of the questionnaire elicited 'past' experience from
the demographic and usage information in part one, 'present’
information fram the attitudes and feelings of parts two and three
and 'future' information from the wishes expressed in part four.
The treatment effects are the conditions specified in part one
which are the independent variables and parts two, three and four
are the dependent variables.. .

The questionnaire was distributed to a sample of 172 personms.
Questionnaires were returned by 160 persons for a return rate of
93%. However, 6 of these questionnaires were incamplete leaving
154 available returns.,
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TARULATION OF THE QUESTIONNATRE
DEMOGRAPHICS

Table 1 sums up the demographics of the sample. ZThe 154
teachers are on the young side, 54% under 4@ and-
predominantly female, 73%. Their grade assignments are
evenly distributed from K through 8. s

MICROCOMPUTER EXPERIENCE

Table 2 sums up the teachers’ exposure to microcomputers.
Even though a Eig push for microcompiter exposure was
initiated in spring, 1982 and kept up all fall, nevertheless,
357 of these teachers have had no contact with microcomputers
and 647 claim no particular knowledge of how to use them.

On the other hand, 23% of these teachers .are at-least-weekly
users. Is that as much as might be expected at this point in
the introduction process? 1Is that enough to get the ball
rolling in a school suystem? Perhaps. We wil. see what the
teachers’ feelings, thoughts and wishes and our intervieuws
with them bring out.

One thing is plain and expectad. The maJority of these
teachers, 64%, are beginners. Few, only 5 in number, are
really experienced. Mosty, 90¥%, have access to microcomputers
only at school. The revolution in microcomputer economics
will change this pattern of experience and access rapidly.
For the next few years, however, this is the situation most
schools will face. What does this ine)xperience portend for
the introduction of microcomputers into the educational
process? What are the decisive features and main probiems of
the 'introduction®’® process?

THE DEFINITION OF *EXPOSURE’

In order to expedite our study of the effects of exposure to
microcomputers, we combine the information in Table 2 into a
single 'exposure' variable the results of which are laid out
in Table 3.

Table 3 shows the groupings brought about by this way of
defining ’*exposure’. The eight teachers with some
microcomputer experience who never use a microcomputer at
school are scored as about as 'exposed’' as the 44 beginners
who use school microcomputers very seldom. Tie three
beginners involved in weekly microcomputer use are scored as
about as ’exposed’ as the 20 with some experience who use the
school microcomputers only seldom. And SO on.

-10-
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Table ! ’

. Demographics of Teacher Sample ;
) .
& e ———————— e «———
: Variable Value Count Percent
Age 20-29 yrs 20 )
3I0-39 I ) 54% under 40
40-49 49
S50-59 19
60— X
Sex male 41
female 113 7x7 femzale
School Job Teach k-3 33 21%
Teach 4-6 X4 227
Teach 7-8 27 187%
Spec. Educ. 27 13%
Misc. RN 21%
15
-11-
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Table 2
Recent Microcomputer Experience

s Miw

i
& e e ————— i ————— e — 4
- Variable Value Count Percent
Frequency none 54 3IS5%Z none
of Use cseldom S
weekly 14 )
daily 21 ) ?X% at least weelly
Competence beginner 98 &47. beginner
some 51
a lot 4
very able 1
Access none z2
school 138 ?0% school
el sewhere 9
home S
154
-12-




Table 3 ‘ F
How “Exposure’ to Microcomputers was Defined =

:
& ————
: Exposuresx Frequency Competence Count Fercent
none none beginner 46 JO%
any seldom beginner 44 )
none some 8 ) J47%
some weekly beginner Z )
seldom some 2¢ ) 15%
plenty daily beginner S )
weelly some 7 )
seldom a lot 1) A
a lat daily some 16 )
weekly a lot 4 ) 13%
154

% Exposure was scored by adding Frequency to Competence.
Persons grouped together at each exposure level are
scored as though their exposures were comparable.

~13-




WHAT TEACHERS THINK ABOUT MICROCOMFPUTERS

AR

What do these teachers think about microcomputers? Table 4
provides th=2ir ’&-erage’ agreement with each ot the 22
statements of opinion. It also lists the percent of the
group who did not respond positively to each statement. This
gives us a picture of the group attitude toward
microcomputers. In order to bring out the meaning in Table 4
we have listed the 22 statements again in Table 5, giving the
text of each statement and showing the textual basis of "not
responding positively’.

vy

N

The meaning in Tables 4 and S5 can be summed up in the group
rvoice’ (with the teachers’® percent subscription to each
statement given in parentheses).

1 want to learn more about microcomputers”> (96%)
*Microcomputers are (NOT) too complicated to be useful’” ((92%)
*Microcomputers are (NOT) more trouble than they are ‘jorth’
(0%)

*Microcomputers are a valuable addition to school rerources’
(0%)

But,
1 have problems,

*T can (NOT) do my work faster with a microcomputer” (737%)
and so 1 disagree that

'l can’t get enough time on our microcomputers” (S6%)

and furthermore 1 also disagree that

*rStudents learn faster on microcomputers’ (447%)

*Microcomputers (do NOT) make teachers uncomfortable” (43%)
*Microcomputers make life easier’ (407)

..___.___________-—_——-—-—___—_.._.________—_________.__-—_—____—_.__._________....—_____———————

-14-
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Tabie 4
What Teachers THINK about Microcomputers

Ly oMw

cep

. Category Itemx Meand S.D. Count Re ject+
Access AE1S 3.96 .53 140 10%
Easy AE 9 3.2Q . 56 137 18%

AE 3 3.01 .81 147 277
Access AH12 JI.71 .94 142 I%L
Harda AH18 3.63 .55 142 8%
AH17 3.27 .83 141 147
AH 6 J.06 .81 145 23%
Enjoy- JY10 3.55 .97 151 47
ment JY16 3.17 <75 143 20%
JY 4 2.96 .83 129 RYSYA
Jy2 2.11 .85 126 73%
value VG 8 3.50 .66 149 10%
Good VG2 3.28 .78 148 177
vGi14 2.74 .76 140 40%
vG 2 2.70 .76 13X9 447,
Value VR S 3.46 .66 147 87
Radd VR22 X.2 Y 142 10%
VR17 2.86 -2 143 ISV
VR11 2.66 .82 146 437
Need NEL13 X.16 .86 145 25%
NELSQ 3.18 .83 143 27%
e 1 2.43 - 99 148 S6%

X Item AE — Access Easy AH — Access Hard JY - Enjoymert

Code: VG - Value Good VB - Value BRad NE - Need
Numeral 1s sequence on questionnaire.

# Scale: A4 — AGREE very much

— AGREE somewhat

DISAGREE somewhat

— DISAGREE wvery much

*Reject’” is percent not responding positively to statement.

Negative statements reversed to make means comparable.

- MW
|

v+

-15-
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Table S :
What Teachers THINK about Microcomputers =
Spelled Out

i p

oA

Di sagree

AEL1DS 10% Qur MC’s are kept in good order
AE 9 187% Our MC software is easy to use
AE 3 277 Our MC’s are easily accessibie
Agree
AH12 3% Qur MC’s are usually broken
AH18 YA Our MC software is impossihle to use
AH 7 147 Our MC’s are not located in the right places
AH 6 23% Our MC’s are hard to get at

Disagree

Jy10 47 I want to learn more about MC’s
JY16 20% I enjoy using MC’s
JY 4 3IS5% I like helping students learn to use MC’s
Jy21 73% I can do my work faster with a MC
Disagree
vG 8 107% MC’s a valuable addition to school resources
VG20 17% Everyone should learn how to use a MC
vG14 407. MC’s make life easier
vG 2 447 Students learn faster on MC’s
Agree
VB S 8% MC’s are too complicated to be useful
VR22 107% MC’s are more trouble than they’re worth
VR17 35% MC’s are mostly for students
vB11 AT MC’s make tea:hers uncomfortable
Disagree
NE13 257% We need more MC training at school
NE19 27% Our school needs more MC’s
NE 1 S67% I can’t get enough time or our MC’s

% "Reject’ is percent not responding positively to statement.
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HOW TEACHERS FEEL ABROUT MICROCOMFUTERS

[ 4

How do teachers feel about microcomputers? The dé&a in Table
6 show that, while there are hopeful positive feelings; i.e.
the majority of these teachers feel ’interested’ (87%) and
’stimulated’® «81%), ’qood’ (86%) and ’happy’ (79%) about
microcomputers, there are also serious problems. Two-thirds
of these teachers feel ’unprepared’ (66%). Twice as many as
have had no exposure' More than half feel “slow” (55%4 and
S51%) and ’little’ (57%) about microcomputers. And nearly
half feel ’frustrated’ (48%), ’‘weak’ (446%), *old” (467%) and
*insecure’ (44%). There is considerable negative affect with
respect {o microcomputers which will have to be worked
through before microcomputers are going to be freely and
easily used as part of an educational program.

The particular word-pairs chosen to express reservations
about microcomputers are especially suggestive. The ’bad’
words emphasiized by these tea—hers are listed on the lower
right of Table 6. Taken together these feelings about
microcomputers bring out a sericus sore point for these
teachers. The microcomputer invasion endangers their
strength to act effectively and so threatens their
professional security and satisfaction.

WHAT TEACHERS WISH FOR FROM MICROCOMPUTERS

In order to get a quantitative picture of the comments

w, itten on the fourth page of the gquestionnaire, we
post-coded these responses into five categories of concern:
equipment, location, priority, help and relevance. Within
each category we coded *no comment’ and twao or three levels
of increasing intensity when a comment was made. These
categories were not used exclusively. Some comments produced
codes under two or mora categories and were so recorded.

Most comments, however, produced only a single entry. The
specifics of this coding and a tabulation of the 154
questionnaires according to it are given in Table 7. Secction
4 discusses these comments.

Half of the teachers want more help with learning how to make
use of microcomputers (952%). Next they want more
educationally relevant software (43%Z). Their least frequent
wish is to have more convenient equipment locations (33%) or
more equipment (35%). When this is coupled with the high
rate of disagreement (56%) with "I can’t get enough time on
our microcomputers’, it would seem to follow that buying more
equipment and putting it in the teachers’ laps will not be
the most important step toward facilitating microcomputer
use. Later, when we analyze the network of relations amocng

~17- 0
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Table 6

How Teachers FEEL about Microcomputers

*Good’ Word

e

"

interested SM 8 5.08 1.113 149 13%

good HA 1 4.86 1.03 147 147

stimul ated SM2 4,72 1.16 144 19%

happy HA14 4.57 1.10 141 217

reliable us:7v 4,51 1.16 136 247,

excited SM12 4.43 1.46 145 29%

challenged SM 2 4.36 1.60 149 327

useful usi2 4,33 1.4Q0 142 27%

active ST21 4,27 1.37 145 28%

confident usis 4. 11 1.24 142 67 worried

young ST 3 3.95 1.39 133 467 old

smart SM S JI.74 1.X4 143 42% dumb

comfortable HA 4 3.92 1.3 147 407 uncomfortable

relaxed HA 9 3.87 1.43 144 427 tense

secure uUsi1 3.68 1.41 146 447. insecure

strong sST10 3.74 1.42 138 467 weak

satisfied HA19 3.73 1.737 141 487 frustrated

fast ST16 3.70 1.41 134 517 slow

big ST 6 3.70 1.30 122 S7%4 little

fast ST1X 3.49 1.42 139 557 slow

prepared us 7 3.08 1.47 145 567 unprepared

2 It=m SM — smart HA - happy US - us=ful 5¢ — strong
Code: Numeral is sequence on questionnaire.

# Scale: 6 — feel

“NWH WU

feel
feel
feel
feel
feel

*very’ much on the “good’ side

*fairly’ much so

’only slightly’
’only slightly’
*fairly’ so

*very’ much so

sO )
on the ’bad’ side

Scales oriented to increase in the "good” directiorn.
+ ’Reject’” is percent not responding positively to statement.

-18-

o

~ 1



Table 7
Distribution of WISHES

AR )

: ;
& e —————— e e —
. Wish Response Count Percent
Equipment no comment 100
more 47 ) 35%4 at least more
better 7 )
Location no comment 103
lab-libe 10 ) 337 at least some
classroom 36 )
home S )
" Priority, no comment 26
more time 20 ) 387 at least more
school time X0 ) ’
paid time 8 )
Help no comment 74
software 28 ) 327 at least some
courses 35 )
tutors 17 )
e S —— e P —
Relevance no comment 88
school 2} 437 at least some
topic 24 )
154
-~19- ’
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these teachers’ responses we will see that whatever their
concerns about ’access’ may be, these concerns are not
related to the other variables mediating and shaping their
reactions to microcomputers. v

THE CONSEQUENCES OF EXPOSURE

To get at the consequences of microcomputer exposure, we
examine the relation between exposure and these teachers’
thoughts, feelings and wishes. First, we crosstabulate their
responses to each statement, word-pair and wish category
against their exposure level as defined in Table 3. Then, we
use a factor analysis to identify the pattern of
relationships between exposure, thought, feeling and wish and
interpret this pattern in terms of a process model in which
e2xposure determines feeling and thought and then feeling and
thought determine wish.

HOW EXPOSURE CHANGES WHAT TEACHERS THINK AROUT MICROCOMFUTERS

A summary of the information in the attitude crosstabulations
is given in Table 8. For each increase in level of exposure
we have listed the statements of opinion which show distinct
increases in the number of teachers who respond with more
favorable thoughts. Sometimes the improvement in attitude is
from *disagree’ to ’agree’, sometimes from "agree somewhat’
to "agree very amuch’. '

The data in Table 8 suggest that "any’ exposure helps to
relieve teacher expectations of being made runcomfortable” by
microcomputers and also diminishes their use of the excuses
that microcomputers are *mostly for students® and that they
are "too complicated to be useful’, “not located in the right
place’ and not "kept in good order’.

When exposure increases from “any’ to "some’, teachers’
thoughts about microcomputers become more lively. Now they
agree very much that "1 want to learn more about
microcomputers” and also that “everyone should learn how to
use’ them.

A further increase in exposure from *come’ to "plenty’ moves
*I like helping students learn to use microcomputers” up to
the ’agree very much’ level. It also brings out -enjoyment in
using microcomputers and a valuing of them sufficient to
*agree very much’ that "our school needs more ya
microcomputers.”’ {

Finally, the 20 persons who have “a lot" of exposure a. last

"20" []

oo
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Table 8
How Exposure Changes What Teachers THINK

L2 g

’disagree” to ’agree’

({NOT) mate teachers uncomfortable
(NOT) mostly for students

1 like helping students learn to use

’agree somewhat’ to "agree very much’”

e e e e ———— e ——————— — —— . o i . ———— —— —————— e

(NOT) too complicated 1o be useful
(NOT) not located in the right place
are kept in good order

I want to learn more about
everyone should learn how to use

’some® to ’plenty’ *agree somewhat’” to “agree very much’

(NOT) more trouble than they are worth
I like helping students learn to use

a valuable addition to school resources
I enjoy using

our school needs more

. ———— —— — - ——— — ————— — A . ———— — T — ——- — ——— —— —_— — " T S T " ot " S, i T 0l o T S, S S i, S S S o

’plenty’ to "a lot’ *disagree’ to ’agree’

I can’t get enough time on ours
I can do my work faster with

*agree somewhat’ to ’agree very much’

——— ————— T T ——————— — . Ty S T — . T — " = . o

(NOT) signifies that a negative statement has been reversed
See appendix for relevant crosstabulations
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*agree’ that ’I can do my work faster with microcomputers’
and 50 "I can’t get enough time on our microcomputers® and
even that "We need more computer training at school’‘! That
it is only the 13%Z most exposed teachers who find &
microcomputers personally useful and worth being trained on
may be the cticking point in the development of mi&rocomputer
utilization in schools. How many teachers can be eupected to
reach a high enough level of exposure to microcomputers to
feel comfortable with them and to think they are personally
useful ?

HOW EXFOSURE INFLUENCES FEELINGS

The pattern of results in Table 9 reaffirms that lacl of
exposure may have consequences which will interfere with the
successful introduction of microcomputers into the
educational process. The majority of the teachers with no
exposure not only feel unprepared about microcomputers (85%%),
but also frustrated (72%), tense (&677%Z), insecure (&5%) and
uncomfortable (61%Z). They also feel old (67%), weak (&57%)
and little (65%), and slow (61%), dumb (597%) and worried
(547) about microcomputers. This is a crippling complex of
feelings. How can teachers who feel like this about
microcomputers respond productively to the placement of a
microcomputer in their classroom or even down the hall?

At least ’*some’ exposure (i.e. more than “none” or ’any”), on
the other hand, has some good effezt. When we compare the
percent respending favorably among those with at least ’some’
exposure against the whole sample baseline, we see that they
show greater interest (834/77%4), feel more good (80%L/70%),
happy (797%/56%) and even useful (76%/536%). And also more
challenged (73%/58%), stimulated (73%/607%) and excited
(697%/33%) about microcomputers.

We must recognize, however, that these positive feelings are
somewhat different in implication than the negative ones felt
by the unexposed. Feeling interested and even challenged is
not quite as serious a matter as feeling insecure, weak and
dumb. Can casual enthusiasm counteract the threat to
professional competence that the negative effects of no
exposure appear to have?

How can a destructive regression from no exposure to negative
affect to avoidance, withdrawal and isolation be prevented?
HOW EXPOSURE INFLUENCES WISHES

Table 10 cets out the effects of exposure on wishes. As
exposure increases so do the percents who ask for more
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Table 9

’

How Exposure Changes FEELINGs about Microcomputers:

Negative Effect
uf No Exposure
Percent “none’
who FEEL at least
’slightly’

(N = 44)
unprepared 85%
frustrated 72%
tense &75%
insecure &65%

uncomfortable 61%

old 67%
weak 65%
little 657
slow 617
dumb 597
worried 547

FPositive Effect
of Some Exposure

Fercent at least “some’ %

who FEEL
*fairly” or ’very

(N = 55)
interested B3%
good 8Q%4
happy 79%
useful 76%
challenged 73%
stvimulated 737
excited 627

khole
Sample
Raseline
Fercent
(N = 154)
(777

(7Q%)
(56%)

(S67%)

(58%)
{(60O7)
(S37%)

—————— ————- —— ——— —— ———— "~ ——_" " " —_ T S = o T S T S — — — — — —————— — i — o i " . T i i St e i et e

t vor definition of

exposure see Table 3

See appendix for relevant crosstabulations.
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Table 10 : £
How Exposure to Microcomputers Influences WISHES

trevp

. Exposure More Closer More More Mcre

" Level Count Equip. Location Time Help Relevance
none 44 22% 13% 3I3% SO% 26%
any 2 367 31% I67 S52% 507
some 2 447, 487 S2% 3% EA
plenty 13 38% S47. B4 85% XA
a lot 20 S0% 597% 25% S0% 507

154

Fercent at eact: exposure level who asked for benefit named.
See appendix for relevant crosstabulations.
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equ:paent located closer to hand. The patterrn of wishez for
nore time 1o somewhat different. thile thece percents
increase through the first four levels of exposureﬁ the most
exposed are least concernzd with asting for more tame to use
their microcomputers. Could this mean thet they have reached
a level of functioning with microcomputers at which their use
is so much a part of their worl that 1t longer stands out &cs
calling for special time allocations?

We cannot male any particular sense 2ut of the patterrn of
percents for moi-e help or more relevance,. e.cept to note that
the least exposed are alsc the least concerned about
relevance.

FACTLR ANALYSIS OF THE QUESTIONNAIRE

The organization of the gquestionnaire invites a process
analysic of the relationships among the variables. We can
ach what consequences exposure to microcomputers has for
teachers” feelings, thoughts and wishes. Az we i1dentify the
putative “consequences’ of exposure, we can ask how feeling
relates to thought and, then, how feeling and thought relate
to wish.

The shape of this “process’ is hypothetical. We cannot prove
its organizaticn. Eut it i a reasonable hypothesis and
helps us to think about the netwerdk of relations as
developmental .

Dur statistical tool for,summarizing the relational network
is a principal components factor analysis resclved into four
orthogonal varimax factcrs. The main features of the factor
ctructure are given in Table 11. The analysis is in the
appendix.

The factor structure in Table 11 suggests the following
developmental process.

1. Exposure to microcomputers moves teechers to fee:
more confident, satisfied, strong about and
more interested in microcomputers and, so,
to think microcomputers are more enjoyable and
perhaps even useful. )

I1I. Thinking microcomputers are more enjoyable moves
teacher=s to think microcomputers are neaded for
faster learning and to want ‘o learn more about them.
This results in teacherc wiching for

2=,



Table 11 z
Factor Analysis of Exposure, Feelinge, Thouahts and Wiches

}
. Variehle Factor 1 I1 I11 v

Exposure: competence .45 . I3 .. e
frequency .42 - 29 e -

fFeeling: confident .74 e - “aa
secure .67 - e .
prepared a4 .- -2 ..
satisfied I e . -
happy .70 . 20 - 31 .-
comfortable .67 aea “aa .2
strong .72 . e e
active .64 . 29 .21 .
fast .58 26 ca- -
interested .S cae .54 s
good .47 .2 .49 .-
reliable =9 . 20 .40 “ne

Thought: I like helping students .90 .45 e «aa
I enjoy using MC’S .44 18] . 2 «ee
Our school needs more cee . BO e “va
Students learn faster “ae . S0 . «ae
I can work faster -G .47 . .
I want to learn more cee .43 . &0 aca
e need more training - .23 .54 “ e
Everyone should learn cese .49 « 37 «ae
(NOT) not located right aea . .aa .62
kKept in good order .o ‘e cen .56
(NOT) hard to get at case «aa aae .45
Easily accessible cee —. 23 e .47

Wish: More equipment sea .38 - .
Closer locations cse .28 “ae «ea
More time cese cese - .42 «a-
More help .as «ae - . 38 «aa
More relevance aes ces ce-e e

See appendix for the detsails of this analysis
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ter 2P

fore alcroocomputers closer by

I111. Feeling more interested in microcomputers mOVES
teachers to wan*t to learn more about microcomputers
end =0 to wish for more time and help with them.

Twe connections are conspicucus by their absence in this
factor structure:

Accecss 15 a factor (IV) on 1ts own. Thoughts about
accessibility do not correlate with any of the other
variables, not with eiposwe, nor with any feelings or cther
thoughts, nor with wanting more time or equipment.

Wicshes for more relevence are alsc con their own. If tney
participate in some family of relations, it i1s not the aone
laid out in Table 11,

This story suggests that neither access nor exposwe &lone is
sufficient to develop productive teacher involvement with
microcomputers. Er:posure must lead to favorable feelings and
thoughts. Teachers must enjoy and value microcomputers
before they want more microcomputers. And they must feel
interecsted and want to learn more about microcomputers before
they want more timz and help with them.
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Section 4A. The Interviews and Caments

TP Dt

Interviews were conducted at school districts RF and DP w1’c_h the
following persons:

eV e

- Richard Micro--camputer teacher, RF
Florence Teacher, RF
David Principal, RF
Brian Student, RF
Bridget Instructional Media, DP
Barbara Teacher, DP
Wendy Student, DP
Fiona Student, DP
James Teacher and Micro—camputer

Coordinator, Jr. High School, DP

These persons were interviewed to gather their opinions and
experiences with the introduction of micro-camputers into their
schools. The interviews centered upon how they were affected by
the implementation plan, especially their access to and usage of
micro—-camputers, their personal feelings about micro—camputers,
the impact of micro-camputers on their work and their suggestions
for improvement.

Di- :trict RF

In the RF district the implementation plan for micro—camputer
instruction and application rests upon one assigned teacher.

The rest of the staff acts camfortable with this arrangement. Fow-
ever same teachers declined to be interviewed saying that they
were not knowledgeable about micro—camputers or the program.

Even when it was stated that it was their opinions that were
wanted, many still pleaded ignorance about micro—camputers and

the program.

Florence

The RF teacher who did agree to be mterv:Lewed believed the pro-
gram was successful, but again professed ignorance of micro-cam
puters. She 't}nught' all the children liked micro—camputers and
enjoyed the class. Several students had camputers at hame. She
knew no details except to say that micro~camputers appeared to be
very popular with the students. She had no specific knowledge

about the micro-camputer program at school. When asked what the
prevailing opinion of the camputer program was among the teachers
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she replied that it was 'pProbably very good' because '"no adverse
camments or criticisms' had been expressed. Tris teacher had not
visited the camputer roam and did not have any immediate plans to
do so. She had attended the introductory workshop for teachers
which was 'interesting', but she had rnct pursued the topic
further. She said, her interests did not lie in this area. As a
language arts teacher, she said, she had no need of a micro-cam-
puter. If given a choice, she said, she would choose other things
and would spend her time and mcney 'on books, ' materials and
improving her classroam.

David

According to the building principal, however, everyone is satis-
fied with {..> micro—camputer program. He believes the ‘assigned’
teacher is doing a good job. He is satisfied and believes his
superiors are also satisfied. The local newspapers have publi-
cized the program. The administrators received favorable feedback
fram this press coverage. The camputer teacher and machines have
been used for adult education classes in the evenings. These
participants have given favorable feedback to the principal. He
could not remember receiving a single criticism about this
program.

He said the machines are in use both day and evening. He believes
the Board of Education is pleased with the extensive utilization
of the machines and the favorable reports. The principal admitted
that he, himself, had no camputer skills. But he believed it was
an important new innovation and was proud to have it in his
school.' He had no plans to acquire camputer skills in the future
although, 'he would like to.' There was rio micro~carputer in his
offices and he had no plans to obtain one. He was sure 'that
camputers could help him,' but he had no specific needs at present
and he had given no attention to the possible application of
micro—camputers to his own tasks.

Richard

The micro—computer teacher has all the machines located on one
rcan, He indicated that teachers are welcame to use the machines,
hut no one is doing so.

Students, however, do use the roam before school, at lunch or on
free periods and after school. The roam capacity is 20 students
for the ten machines and he reported that the roam i: usually at
full capacity 'until he locks the d&wors to go hame.' He believes
a separate roam may hinder the utilization of micro—camputers in

-29-

{
t
o
‘\.



in the classroam, but 'it is a necessity for security.' They

would all be gone in one day, if the roam was not supervised and
* secure,' He plans tc add ten termminals in the next school year.
He does not believe two students to a machine is productive and
wants to see one student at each terminal. He has no doubt that the
district will purchase these machines.

Richard uses a detailed curriculum tc teach camputer literacy
and the elaements of BASIC. Every student in grades five through
eight will cawplete a 10-week unit of instruction. The students
are graded on their work and the grades are given on the students'
report card. Students who already have these skills, can pursue
individual projects. At present, there are only a few such
students, but he expects more. He indicated that it will then be
necessary to upgrade the level of instruction.

Students who use the machines for individual projects beyond class
use must be working on 'serious projects.' Students are not
allowed to bring any disks to school, expecially games. The rule
is 'all such disks will be erased.'

The camputer teacher is largely self-taught. He perceived and
responded to the need of the district for such a person on his
own. Acknowledging that same students may know more than he does,
he said he expected that to happen and didn't hesitate to ask them
for help when appropriate. His explanation and manner did not
make it seam that he way particularly threatened by such
occurances.

He rioted that no other teachers have pursued any interest beyond
the initial workshop in using the school's micro—camputers. He
doubts anyone else is involved and has not heard any interest
expressed by the staff. Nevertheless, the district administration
and the Board of Education are quite pleased about the heavy
student use.

Brian

The student interviewed was in grade five and participating in
the micro-camputer unit of instruction. He 'liked it alot,' and
'wished he had one.' The class was learning how to program in
BASIC and he volunteered in detail the syntax for calculating and
printing he had learned in class. When asked if a micro—camputer
should be in his class, he said, 'Yes: One for everybody.' He
thought every student who did not have one would want one.
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Everyone appears satisfied with how micro—camputers are being
implemented into the RF school district. There are no specific

. demands made upon the teachers which is probably why teacher

interest and involvement is minimal. There seems to be lively

student interest. No ane expressed any dissatisfaction with the

. program. Many students want more camputer time. The students in
grades five through eight are apparently gaining camputer skills,
but the camputer teacher sees a large gap in camputer knowledge
between students and teachers. He expects this gap to widen. His
concern, however, is not seconded by other teachers or adminis-
strators. They see no reason for everyone gaining camputer skills
anyrore than they would expect all teachers to gain special cam-
petence in s ience, math or lanquages. It looks like it will be
a rare teacher, as well as a courageous one, who seeks to acquire
camputer skills in the near future. Such persons will have to be
sel f-motivated and to seek this training on their own. The school
will support such efforts, by providing machincs and texts, but
+here will be little social or professional support or even com-—
panjonship.

Unless these teachers take immediate steps to gain camputer
skills, however, they will soon be eclipsed by their students'’
growing expertise. This will place teachers in the uncamfortable
position of knowing less than their students. As more and more
students gain greater and greater campetency, teachers will be
increasingly pressured by their students camputer literacy ard
their demands for camputer accessibility wnd applications within
the classroan., These demands will drive teachers further away frc
camputers. One teacher shrugged this problem off by saying, '1
don't know French and Spanish although it is taught at school.'
This teacher participated in the camputer workshop, but had no
interest in further training. She felt the school's camputer
program addressed the students needs adequately. The students
needed a knowledgeable person to teach th  and the school had
such a person.

~31-




. Section 4B. District DP in contrast with RF

The implementation of micro-~camputers in DP appeared to bring
frustration to almost all the staff, probably because everyone
was expected to use micro-computers. However, there was a great
diversity in this utilization according to the coordinator.
Implementation was thought to be proceeding successfully in same
schools, but was clearly unsuccessful in others.

One critical rfactor was the attitude and approact of the IMC
teachers. Same of them merely announced the availability of
micro—camputers while others actively 'pramted their use.' One
IMC teacher 'assigned' micro—camputers to classroams on a ro ~ting
schedule. This insured the presence of a micro~camuter in ¢ :h
classroam. This strategy increased tensions, but also broughu
about utilization. Same IMC teachers with limited camputer
skills, however, felt reluctant to pramwte the use of samething
they didn't fully understand themselves. Others jumped in
anyway and didn't let their limited knowledge slow them down.

The result was that the more courageous persons gained more cam-
puter knowledge. They were also less choosy about who gave them
information. They let themselves consult knowledgeable students
ard applied what they learmed. Their aggressive behavior assured
greater usage in their building. These types also created a
greater damand in their building for more micro—camputer hardware
and software. While this demand was partly frustrating to admin-
istrators it was also gratifying because it supported the admin-
istrators' original camitment to invest in micro-camputers.

Barbara

The DP teacher thought the implementation of micro—camputers was
'going good.' Although she aid that sone teachers were ‘afraid
of them.' Her personal concern was the lack of software at
different grade levels and content areas, 'a definite shortage.'
As a member of the school district's camittee on micro-camputers,
she also heard many other teachers' comments. Teachers reported
that the program appearel 'thrown in their laps.' 'We may have
taken the wrong approach,' she said, "™ore expert know-

ledge was needed as a resource to teachers. 'I'm looked on as

an expert and I can only turn it off and on!' In her opinion ‘the
primary motivation for micro-computers.is the kids.' They are
creating the demand by asking, 'when are we coing to use the
computer again?' Scne teachers are 'taking it in stride, others
hate it.' Until the student demand increases, there appear to
be sufficient machines in the district according to her estimate.
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She believes greater attention must be given to inservice
training. This will reqm_re knowledgeable persons to conduct
training and provide ongoing resource assistance.

James

The district coordinator recognizes the varyi 3 degrees of cam~
puter utilization among schools. He also req:gnlzes the need for
more inservice training. He thinks great strides are being made
in procuring hardware and believes that consortiums like the
Minnesota Educational Computing Consortium are the key to success
in software procurement. While the software varies in quality,

it is 'classroam-based' and relatively inexpensive. He would like
to see several teachers develop sufficient skills in programming
to take the strategies and ideas found in certain software and
‘adapt it tc local materials.' He feels that many more programs
could be developed fram existing routines.

James sees the local emphasis remaining with CAI. Programming
skills would develop only as an adjunct. There are no formal
classes for teaching programming. He questions whether BASIC is
‘the language to pramwote and sees the district policy dictated
samewhat by the direction of the township high schools. He sees
a similar strategy necessary and soon to occur for the rest of the
materials.

The district plans to increase its hardware in the oaming year.
He expects to double the number of micro-computers operating in
the district by the end of the next school year. One PTA pur-
chased a machine for their school and he expects to see this -
trend continue, making even more machines available to students
and teachers.

Wendy and Fiona

The two students interviewed were very excited:about being able
to use micro-camputers. One said her parents had a personal com-
puter at home. The other said she was 'trying to talk her parents
into buying one.' They both thought every student wanted ane.

These students had received same earlier programming instruction
in BASIC from working through an instruction book. Their addi-
tional skills were picked up fram othér sources. It was inter-
esting to note that the learning process had became so much a part
of their lives that they could no longer remember the details of -
how it all began. ' -
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Their present classroom teacher has no camputer skills, but he has
planned a task for them to work on. The two students have gone
through every piece of software in the building on their own.
Their teacher supported this interest by getting them a micro-
camputer whenever he could and allowing them time in class to
work with it. They said they also worked befcre and after school,
noon hours and recess, spending one to two hours daily on the
micro~camputer. They had found a software 'test' the idea of
which they were adapting to a math unit with their teacher.

This cooperative effort between teacher and students demonstrates
how a teacher unskilled in camputers is nevertheless utilizing
them. The classroam teacher indicated that he hoped to gain same
skills when time allowed and to utilize micro~camputers with his
entire class. But for the present he was allowing these two
students to review software for him and to write a program that
could be used in his classroom. Be was happy to encourage them
and thought their project would be a useful one. He did not
appear threatened by his students' camputer skills. He said he
locked forward to learning how to use the camputer and enjoyed the
fact that 'his students' possessed such skills.

The students were very interested in their project and especially
in how it would be used to help other students. They appreciated
their teacher's support ard interest. His lack of skil) was
acknowledged, but never viewed as incongruous or strange. His
active involvement with them as a member of the team was viewed by
the students in a natural, mattec—of-fact way. There is little
question that such an approach by a teacher can be a healthy and
productive way to deal with the disparity in camputer literacy
that can exist between a teacher and his students.

The main relief for the software problem appears to rest in the
consortiims formed to help school districts purchase hardware - 3
software. One consortium provides cooperative purchasing power
for hardware and others for software. Both RF and DP have joined
consortiums. These consortiums were also providing trainng in
the repair of machines. District personnel are being trained to
perform preventative maintenance, make minor repairs and identify
major repairs. This program should cut 'down time' and decrease
operating costs. .

Consortiuns and software marufacturers were reported to be
addressing the software selection problem. The teacher inter-
viewed reported on manufacturer locations for previewing software.
A particularly appealing approach she reported had teacher reviews
attached to sample sortware. This 'review' allowed her to get a-
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'teacher-user opinion' on the quality of the software and its
application. It appears that 'teacher--tested and endorsed
materials' will be a caming thing.
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Section 4C. Camrents from Questionnaire

Page four of the teacher questionnaire used in the DP district
asked for recamendations with regard to micro—camputers that
would: (1) most benefit the school; (2) most benefit the teacher
respondant

The analysis of these responses was done by first determining the
amount of 'exposure' the respondant had to micro-camputers.
'Exposure’ was defined as the sum of the ratings to Questions

4 and 5 on page one of the questionnajire. 'Exposure' is explained
in Table 3 of Section 3. '

These camnents were also sorted into the following four categories:

None: = no caments
Bland: = a bland response indicating little or no infor-
mation e.g. 'more', 'time', 'don't use camputers.'
Same: = same suggestion of benefit e.g. 'more in-service
for teachers.'
Active: = a specific statement indicating active involve-

ment e.g. 'more programmed materials for the
classroam teacher', 'a card catalog for the
software. '

The camments were then arranged by level of exposure and rating
into a 6 x 4 matrix of 24 cells with exposure ranging fram low to
high and ratings ranging from 'none' to ‘active'. -

Figure 1 gives this matrix. The number in each cell is the count
of the responses tallied for category. About 17% (27/154) gave
no cament. The largest percent of 'no caments' came fram the
respondants with the least exposure.. There tends to be less 'nmo
cament' as exposure is higher: :

Exposure Ratio None/Total Percent 'None'

None 13/46 . 28%

Any 7/52 : 13%

Same 3/23 13%

Plenty 1/13 8%

A lot 3/20 15%
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The frequency Of 'active' camments tends to increase with
exposure. ’

Exposure Ratio Active/Total Percent Active
None 12/46 26%
Any 13/52 25%
Scome 5/23 22%
Plenty 6/13 46%
A lot 8/20 40%

In Figure 1 we give abbreviated camments fram the questionnaires
illustrating each of the categories. Within each lzvel of
exposure colum, the camments are organized by their increasing
specificity and activity of ceacher involvement. The trends fram
top to bottam and left to right across the table go from needs
expressed generally to those much more specific. Low exposure
responses indicate an unspecified need for training - 'more
training,...workshops.' High exposure responses indicate needs
to be more specific, 'demonstration,...lessons.’

Low exposure persons tend to feel the general pressure of time
arnd so need 'released time' or 'inservice'. High exposure persons
tend to want 'time to review programs.'

ILow exposure persons tend to need service for themsleves 'training
«e...aides.....time.....more machines.' High exposure persons
tend to need what can then be given to others, 'how to utilize in
my classroom' or see others' needs ‘accelerated classes. !

Low exposure persons need machines and inservice while high
exposure persons see the issues of application to the curriculum
or classroam. High exposure persons tend to need access 'to a
machine.' Hence they tend to want 'keys to the building to get
in,' or 'one to take home' for an evening or a weekend. High
exposure persons tend tA have a do-it-yourself attitude. The help
they request is samething they can use or apply in contr st to low
exposure persons whose needs remain general.
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The caments in Figure 2 suggest four stages of development in
relations to micro—camputers.

1. Ignorance
2. Helplessness

3. Autonamy
4. Creativity

1. Ignorance: The first stage is daminated by expressions of
wonder and fear, of bewilderment and ignorance. This is a
pre-knowledge stage in which feelings daminate thouihts and
actions. The micro-camputer is either revered for its mystery
or shunned and belittled for its strangeness.

2. Helplessness: At this stage initial contact has evoked a
state of dependent helplessness. There are pleas for
assistance, for 'nose-wiping' and 'elbow service' so that the
boor inept beginner' can feel the camfort and support of a
mothering 'expert' right at hand.

3. Autonamy: Now same skill is evident and self-assurance is
at hand . There may, however, be little input on what the
persoa values. A 'so what' attitude may be evident. There
may be a preoccupation with merely 'what to do' and with the
experience as entertaimment.

4. Creativity: Truly educational application, service and
opportuni? wvident. The emphasis moves fram the
'machine' v - - 'problem.' The camputer truly becames a
tool the use. ploy. to do his work; to write, calculate and
analyze, to t.icn and learn,

This organization of responses by developmental stage can help
one to understand what miy be the latent feeling underlying
teachers' caments and behavior. If so, then a teacher's caments
can be categorized and analyzed to determine what they imply about
the developmental level of the respondent. Then training can be
organized to meet their specific needs and an evaluation instru-
ment can be developed to indicate the progression or fixation of
persons, schools or districts thmugh these developmental stages
as they struggle fram level to level.
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Rating of
Comment

None

Some

Active

FIGURE 1

CATEGORIES OF OPEN-ENDED RESPONSES

EXPOSURE

Low_ High
None Any Some Plenty A Lot
13 1 3 1 3 21
5 17 1 2 3 A
16 15 B 4 b 49
12 13 5 0 B 44
46 52 23 13 20 B
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Rating of
Cament

None

ACTIVE

TLIUSTRATIVE COMMENTS RV FRTRGY

FIGURE 2

EXPOSUR
Low
None Any Same
~more micro-camputers ~don't use computers —more m
—~more training, how we can -no changes, satisfied —“more s
make use of it -purchase more -satisf
~time, repeat workshop -don't believe it should be availa
~training for staff required -more i
~aide to take interested -more inservice -teache
students course
-one/roam plus expert -prefer
~-hands on training they d
~aides for instruction
~in service
~a camputer roam
-for me to learn —more cumputers for lower —lasse
-more camputers, inservice grades them
-released time to iearn —personalized instruction -time t
ard practice -a terminal at each child's [-m/c in
~camputer mams to help put desk -put on
training with direct ~easier accessability —-more i
application ~-inservice on programming ~keep m
-like to see m/c samehow -more educational software room
worked into curriculum -a person tr teach my kids
-to learn programming -one availible-each class
-itinerant clerk in charge -need 3 reqularly scheduled |-materi
-need more inservice time for my roam adapt
-another workshop ~sof'ware for skills taught |-put a°
-need a "knowledgeable in my classroam ~have i
person" -mare time to work with it longer
-nmore canputers ~some schedule so wouldn't ~more t
-time to preview disks bz taken away when I'm in on the
-so much to do, I need time swing ~course

—camputer with carts
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Section 5 - OONCLUSION

For measurement to serve as an instrument of learning there must
be a way through which measures can be developed and cammmicated
as learning takes place. This way mist integrate in a natural
process the teaching and testing questions, the learner's
responses to these questions and the implications of these
responses for the amount learned and the difficulties of the
questions.

Several requirements must be met for this to work in practice.
There must be: on

1. A teaching/learning process model which can receive, review,
file, ask and update the teacher's questions and which can record,
analyze, file and report the learner's responses.

2. Equipment which can implement the process model.

3. Willingness.in teacher and learner to participate in this way
of teaching and learning.

4. Motivation for teachers (and learners) to continue partici-
pating.

The modern micro—camputer solves the equipment problem.

There are psychametric algorithms simple enough to program in
BASIC for a micro—camputer which

a. receive teachers' questions, along with their intended
difficulties
b. tailor selections of questions to learners' performances
and
c. process these perfommances to
i. evaluate their quality
ii. provide learners with their current measures
iii. update question difficulties and
iv. build and report learner and question files

These algorithms provide the basis for the teaching/learning
process model.

What we have found in our study of teachers' reactions to the
micro—camputers introduced into the RF and DP school districts is
that the hard part of the problem is-in the teachers. We must
find out how to bring to life an actionable interest, a |
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will“niness and, most essential, an abiding motivation in the
teachers. We must find out how to do this in a way that is
relevant, effective and self-sustaining. What must we do to get
teachers productively involved with micro—camputers?

Our study of the efforte of school districts DP and RF to introduce
micro—computers into their schools gives us a chance to find out
how tez-hers respond to this innovation and to get a better idea
of the p—hlems and opportunities involved.

The implementation plans of RF and DP were very different. It does
not appear that either plan was detemmined with clearly defined
goals. Both plans appear to have been adopted on the basis of
information available, but without systematic development. Neither
district had worked out a long term plan.

Both implementation plans occured as a response to the current
interest in micro—camputers. Neither plan was based upon careful
evaluation of other districts' experience with micro—-carputers and
their reasons for success or failure. More careful attention to
the problems of implementation in other districts would undoubtedly
have provided valuable information. Without a clearly determined
plan there will almost certainly have to be many adjustments made,
if not same ocutright changes in direction.

RF_appears to be making a smoother transition. This seems to be
principally because the number of critical persons necessary for
success was few. The responsibility for implementation success
rested primarily upon the teacher assigned to teach the micro-
camputer classes. Administrator support was required and achieved,
but other faculty were not needed to insure program success. The
structuring of class content upon camputer literacy and programming
in BASIC also kept the implementation plan manageable. On the
other hand no camputer -assisted instruction or testing was
attampted and the other staff remain uninwvolved.

The main difference in DP, namely the attempt to achieve widespread
teacher involvement was also the source of numerous frustrations.
The DP plan was aimed at camputer assisted instruction at all grade
levels and throughout the curriculum. This turned out to be a mam-
moth undertaking and one that would appear best undertaken in
stages, lest everyone became frustrated by failure to achieve what
was desired. The involvement of the entire staff in the implemen-
tation of micro-camputers was a critical factor. Staff interviewed
in DP menticned that a new reading program was also being intro-
duced during the current school year. The extensive involvement
of teachers in the new reading program and their simultaneous
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introduction to microcamputers all in the same school year heavily
taxed the resources of the district and created unreasonable
expectations for the teachers.

Because so many teachers were involved in the micro—camputer pro-
gram in DP we used a questionnaire to determine the impact of
micro—camputers. We found that a great number of teachers remained
uninvolved with micro-camputers at the time of data collection.
Without specific stages in an implementation plan and relevant
goals for those stages, there is no way to monitor progress.
Improvements may be occuring but there is no way to identify them.
Locating needs is difficult without a strategy to identify them.

There is already a heavy demand placed upon the classroam teacher.
Time is valuable for them and adding anything to the curriculum, no
matter how valuable, without first establishing priorities and
mobilizing resources is uwise.

Introducing micro—camputers to the public schools means adding a
highly sophisticated and technical piece of equipment to the class-
roam. An innovation of this potential magnitude has never occured
before and there is little information to draws uwpon. It is a pro-
blem being encountered for the first time. Teachers have never
before been exposed to such high technology in so intimate a form.
The camputer itself is a recent phenamenon. It has only recently
becane available for mass purchase. A micro-camputer is cheaper
to buy than a car. But we did not grow up with the camputer as we
did the autanobile. Inevitably the camputer appears mysterious
and threatening to all except the most courageous adults.

The source of micro—camputer interest did not originate within the
schools but fram without. Education is responding to a new wave of
high technology that has already had a significant impact upon
business and industry. The impact of this utilization elsewhere

is now being felt in the schools via the micro-camputer. This
technological revolution requires the schools to respond, especi-
ally as the products for utilization are so readily available.

But to educate students for this technological revolution is a
heavy responsibility for which the schools and especially for which
teachers are ill prepared.

Unfortunately the first wave of micro—camputers is already rapidly
being supplanted by new and often drastically revised innovations.
But keeping the schools in close contact with the rapid advances

of micro~camputer technology makes them very vulnerable. Obsoles-
cence will became a critical problem for the schools, if there are
too rapid changes in hardware and software. Maintaining a 'state
of the art' level will require continuous contact with the field
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and ability to absorb continual change. But the prospect of con-
tinuous change for teachers not yet camfortable with the first
wave of micro—camputers will be most perplexing for the teachers
and int.oduce hitherto unknown problems into micro-camputers
utilization.

It is important to know about and understand the feelings and
attitudes of teachers for the utilization of micro-camputers to be
successfully implemented. Simply providing hardware is not suf-
ficient. Nor is simply providing software. The debate concerning
which is a bigger problem, hardware or software misses the point.
The biggest problem is the teachers. This study shows that evalu-
ating teachers' feelings and attitudes is essential to monitor
progress and evaluate the success of efforts to utilize micro—

canputers.

Of course teachers need adequate resources to utilize micro-
camputers in the classroam. Hardware is necessary, but it cannot
be 'dumped' upon teachers. There must be a systeamatic plan for
its introduction and availability. Providing too many machines
too quickly is unnecessary and costly. The availability of
machines should parallel need. And mere availability should not
be expected to cause utilization.

Software is necessarily a major concern to teachers. It is especi-
ally important in camputer assisted instruction and testing. Our
data supports the obvious, that software is essential to the
successful utilization of micro—camputers in the classroam. But
there must be a means by which good software is written and made
known and easily available to classroam teachers. Indeed there
may be little forward movement until teachers, or at least same of
them, write the software for themselves This problem may only be
solved when it is the educators themselv ;, who are subject matter
specialists, design and write the appropriate software.

Distribution is also a critical problem. There needs to be simple
but effective ways to bring good software directly into the class-
roam. Teachers should not have to be burdened by having to szarch
out software in addition to being expected to do all their other
tasks.

Adequate training is essential. However, imparting technical in-
formation or programming skills is not sufficient. Teachers need
to learn how to apply micro—camputers to their own problems. The
missing element in training seems to be how to apply micro—com-

puters to the solution of the teaching and learning problems that
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actually coame up in real classroams. This kind of training needs
to be applied even befare the machines arrive.

Teachers need to be excited about the possibilities that exist.
They need to be challenged to explore ways that micro—camputers
can be utilized. Teacher ingenuity is not being developed and it
needs to be, if maximum utilization of micro—camputers is to be
achieved.

Inservice support is required. But it is not at all clear what is
the best for teachers. Needs vary according to where teachers are
in developing utilization. Neecs will also change as sophistica-
tion develops. Same system of identifying what these resources
should be and how they must be keyed to levels of experience is
necessary. The identification process must be continuous because
if there is any progress needs will change. Our model for deter-
mining the developmental stages of the teaching/learning process
with micro—camputers may suggest how feeling and attitudes can be
used to determine the resources necessary to assist teachers in
utilizing micro-camputers.
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FORM T

Micro-computer 'igace Questionaire

I. Du o rgraphic Informaticn
i Lge
Y. Se iie f le {(circle ore)
N (¢ - :1 or sp:ocial)

4. Frequency of micro-computer use at school (circle one)

a) None
b) Very seldom (2-3 times total)
c) Once a week, usually
d) Two or more times a week
5. Level of competence with micro-computers (circle one)
a) Beginner, very little competence
b) Some experience and beyond beginner level
c) Quite a lot of experience
d) Very able, considerable experience
6. Micro-computer Access
a) no access to any micro-computer
b) have access only to school micro-computer
c) have access to a micro-computer outside of school

d) own a micro-computer

&




II. Read each of the follow.r . :.atements carefully. rtirst,
decide whether you "Agree" or "Disagree" with what the
statement says. Next, decidc whether your opinions are

"Very Much" or only "Somcwhat." Tren draw a circle around
the symbol beside each statement to best represent your
opinion.

AGREE or DISAGRLE

very some- some- very
much what what much

1. I can't get enough time on our micro—camputers. . . . ++ + 0 co
2. Students learn faster on muicro-camputers. . . . . . o+ + n 00
3. Our micro—camputers are easily accessible . . . . . . ++ + 0 20
4. I like helping students learn to use micro-camputers. ++ + 0 00
5. Micro-camputers are too camplicated to be useful. . . ++ + 0 00
6. Our micro—camputers are hard toget at. . . . . . . . +t + 0 00
7. Our micro—camputers are not located in theright place ++ + 0 00
8. Micro~camputers area valuable addition to school

TESOUYCES « « o « o « o o o o o o o o o o o o o« o« o o+ + 0 00
9. Our micro—camputer software is easy to useC e e e o H + 0 00
10. I want to learn more about micro-cxmputers” . . . . .+ + 0 00
11. Micro-computers make teachers uncomfortable . . . . . ++ + 0 00
12. Our micro—camputers are usually broken. . . . . . . . ++ + 0 00
13. We need more camputer training at school. . . . . . .+ + 0 00
14. Micro—camputers make life easier. . . . . . . . . . . = + 0 00
15. Our micro-camputers are kept in good order. . . . . . + + 0 00
16. I enjoy using micro-camputers . . . . . . . ¢ o o . . + 0 00
17. Micro-camputers are mostly for students . . . . . . o H + 0 00
18. Our micro—camputers software is impossible to use . . +t + 0 oc
19. Our school needs nmore micro-camputers . . . . « . . - + + 0 00
20. Everyone should .earn how to use a micrc-camuter . . ++ + 0 00
21. I can do my work faster with a micxro—computer . . . . + + 0 00
22. Micro—computers are wore trouble than they are worth. ++ + 0 00




II. Rzad each of tre {ollowing stetenents carefully. Firsc,
decide whethier ycu "Agree" cx "Disagree" with what the
statement says. Next, decics whether your opinions are
"Very Much" or only "Somewhat." Then draw a circle arczurd
the symbol beside each statement to best represent your
opinion.

AGREE or DISAGREE

very sone - sOome - very
much what what much
1. I can't get enocugh time on our micro—camputers. ++ + 0 00
2. GStudents learn faster on micro-camputers. . . . . . . + + 0 00
3. Our micro-carputers are easily accessible . . . . . . ++ + 0 00
I like helping students learn to use micro-computers. ++ + 0 00
5. Micro-canputers are too camplicated to be useful. . . ++ + 0 00
6. Our micro—camputers are hard toget at. . . . . . . . ++ + 0 00
7. Our micro-camputers are not located in theright place ++ + 0 00
§. Micro-camputers are a valuable addition to school
TESOUYCES « « « o o o o o o o o o o6 o o o o o o o o = H + 0 00
9. Our micro-camputer software is easy touse. . . . . . ++ + 0 00
10. I want to learn more about micro—camputers. . . . . . ++ + 0 00
11. Micro-camputers make teachers uncamfortable . . . . . + + 0 00
12. Our micro-conputers are usually broken. . . . . . . . ++ + 0 00
13. We need more camputer training at school. ... . . . . + + 0 00
14; Micro—cmputers.makelifeeasiér.... T A + 0 00
15. Our micro—camputers are kept in.good order. . . . . . + + 0 00
16. I enjoy using MiCTO~COMPUMEErS . . « « = = « « « . o « + + 0 00
17. 'Micro—camputers are mostly‘for students . . . . . . .+ + 0 GO
18. Our micro~oéhputers software is impossibie to use . . ++ + 0 00
19. Our school newds more micro-camputers . . . . . . . .+ + c 00
20. Everyone should learn how to use a micro-conpuzer . . ++ + 0 00
21. Icando.nlywrkfaste.rwithanucro-canputer. o e .+ + 0 Of)
22. Micro-camputers are more t.t:ouble than tﬁey are worth. ++ + 0 00
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Iv. COMMERTS

1. What one cnance would you recommend tec imprcve the
use of micro-computers at school?

2. What one change in the use of micro-computers at schcol
would most benefit you?

Comyright c 1982 Stone and Wright
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=l----=--- l--mmm—o [-mmemmm= I
3. 1 S 1 T 1 1 1 13
PLENTY 1 38.5 1 83.8 1 7.7 1 8.4
-1--=----- [--=-——-- I~-==-=--
4. 1 o 1 16 1 4 1 20
A LOT I 0.0 I 80.0 1 200 1 13.0
-1-------- I-=----wm- e -1
COLUMN 98 51 ] 154
TOTAL 63.6 33.14 3.2 100.0

ERIC

Aruitoxt provided by Eic:



NIE PROPOSAL: TEACHER ATTITUDES TOWARO MICRO-COMPUTERS 01/07/83 PAGE 13

FILE NONAME  (CREATION DATE = 01/07/83) oA
¢ & & & & & & & & & ¢ & & & & 0 o0 CROSSTABULATION OF .o.to;ttttooooooo‘

EXPOSE EXPOSURE SCORE BY ACCESS MICRO-COMPUTER ACCESS
€« & & & 6 8 6 6 6 6 6 8 & 8 8 6 0 6 8 0 8 S 0 0 6 8 6 s S 0 & s dE s s e s s s s st pAGE 1 OF

ACCESS
COUNT I

ROW PCT INONE SCHOOL O OUTSIDE OWN MICR  ROW

1 NLY ALSO  © TOTAL
1 1.1 2.1 3.t 4.1
EXPOSE ~  -------- 1-------- I----==== e I---mmmmm 1

0. 1 11 4a 1 11 o1 46

NONE 1 2.2 1 8.7 I 2.2 1 0.0 1 29.9
R 1-------- e I----=---

1. 1 o1 48 1 2 1 2 1 52

ANY 1 00 I 8.3 1 3.8 1 3.8 I 33.8
e I---=--=== e O

2. 1 1t 19 1 3 1 o1 23 -

SOME I 4.3 1 826 1 13.0 I 0.0 I 1t4.2
R 1-------- O 1-o-omo- 1

3. 1 o1 1" 1 11 13

PLENTY 1 oc i 846 I 7.7 1 7.7 1 8.4
e 1-------- I---eee- I-------- 1

4. 1 o1 16 1 2 1 2 1 20

A toT 1 0.0 1 860.0 I 10.0 1 10.0 I 13.0
e I---=---- I-------- I---=-=== 1

COLUMN 2 138 9 L 154

TOTAL 1.3 89.6 5.8 3.2 100.0

ERIC

Aruitoxt provided by Eic:



NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS o1/01/83 PAGE 14
FILE NONAME (CREATION DATE = 01/07/83)

8 ¢ & o ¢ & & & & s s .0 0 0t 0 0o CROSSTABULATION OF * 6 ¢ 6 ¢ 0 6 & x & & 4t boe e

EXPOSE EXPOSURE SCORE 8y EQuUIP EQUIPMENT
€ 8 6 6 6 6 6 6 6 0 & 6 0 6 6 8 8 8 S 6 6 S S 4 6 6 4 S s e e s 0 st se et DPAGD | vf
ot

-

EQUIP
COUNT 1

ROW PCT INO COMME MORE BETTER ROW

INT TOTAL
I 0.1 1.1 2.1
EXPOSE ) LT SRR [-------- 1

o. 1 a6 1 8 1 2 1 a6

NONE I 78.3 1 17.4 1 4.3 1 29.9
S O [-------- 1

1. 1 33 1 17 1 2 1 52

ANY 1 63.5 1 32.7 1 3.8 1 33.8
e | R I-------- 1

2. 1 13 1 9 1 11 23

SOME 1 %6.5 1 39.1 I 4.3 1 14.9
e ) G [--—mm-m- I

3. 1 8 1 4 1 11 13

PLENTY I 61, 1 30.8 I 7.7 1 8.4
N T ) R [-==-~--- 1

4. 1 10 1 9 1 11 20

A LOT 1 s0.0 1 45,0 1 S.0 I 1{3.0

S | SEEE I-------- 1 ,
COLUMN 100 a7 7 154
TOTAL 64.9 30.5 4.5 100.0

O

ERIC

Aruitoxt provided by Eic:



-~
'
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NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS ‘ 01/07/83 PAGE 15
FILE NONAME  (CREATION DATE = 01/07/83) _ -

tee s s s s e s se st e ooes CROSSTABULATION OF *&¢sa sttt ' e
EXPOSE EXPOSURE SCORE BY LOCATION

........‘.‘“...l......‘...“.‘t.l.t..’t.“‘tt...pAGE 1 OF

LOCATION
COUNT 1

ROW PCT INO COMME LAB-LIB CLASS HOME ROW

INT TOTAL
I V.1 1.1 2.1 3.1
ExPOSE  --~----- [-mo==ne- [communns [-+==wm=- [-vmomee- I

0. 1 40 1 1 5 1 0 i 46

NONE 1 87.0 1 2.2 1 109 1 00 I 299
o E b [-====n-- [-====--- [-===>=-- i

1. 1 36 1 2 1 13 1 11 52

ANY 1 69.2 1 38 1 250 1 1.9 1 33.8
“fnemmm- | l-=~e==-- [=-=-=-=- 1

2. 1 12 1 2 1 8 1 i1 23

SOME 1 527 1 8.7 1 348 1 43 1 149
=l-e=-=--- [--==-e-- Jormam==- [--mmmee- 1

3.1 6 1 2 1 4 1 11 LK)

PLENTY 1 46.2 1 5.4 1 308 I 7 I 8.4
“]==-=--=- | [--enwem- [ommom==- 1

4 1 9 1 3 1 6 1 2 1 20

A LOT 1 450 1 30 1 300 I 10.0 I 130
I | b [-sveom=- [emmmmme- 1

COLUMN 103 10 36 5 154

TOTAL 66.9 6.5 2.4 3.2 100.0

67



NIE PROPOSAL: TEACHER ATTITUDES TOWARD MiCRO-COMPUTERS 01/07/83 PAGE | 16

FILE NONAME (CREATION DATE = 01/07/83)

I BN BN BN IR I N B B B R R B CROSSTABULATlUN 0F $ 0 0 0 0 & 0t s 4o 0t 0 s 000
EXPOSE EXPOSURE SCORE BY PRIORITY

.ﬂ.‘““".“““.““"““““..0“““‘0‘0'000 PAGE 1‘"."

PRIORITY
COUNT 1

RUW PCT INO COMME MORE TIM SCHOOL T PAID FOR  ROW

INT £ IME TIME  TOTAL
I 0.1 1.1 2.1 3.1
EXPOSE  =------- [ommmmmn- [----~-n- J-momome- [omemennn 1

0. I 31 1 N B T ! 1 46

NONE 1 67.4 1 6.5 1 23.9 1 2.2 1 29.9
“-mmmmon- [---=--o- [--mmm-n- [-------- 1

t. 1 331 81 81 31 82

ANY 1 63.5 1 15.4 [ 154 1 8.8 1 33.8
e [----on-- I-emmmnn [----me-- 1

2. 1 11 s 1 51 21 2

SOME 1 478 1 2.7 1 21,7 1 8.7 1 14.9
Jomammonn 1-------- [--=m=m- [ommmen-- I

3.1 61 21 31 21 1

PLENTY I 46.2 1 15.4 1 23.1 1 154 1 8.4
o EEERE [-------- [---mmne- [-=mmmnm- 1

a1 151 21 3t 01 20

A LOT 1 15.0 I 10.0 I 150 I 0.0 I 20
S ERESR [-------- [--mmmmn- [--mmennn I

COLUMN 96 20 30 8 154

TOTAL 62 3 3.0  19.5 5.2 100.0




)\

NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 ' PAGE 17

FILE  NONAME  (CREATION DATE = 01/07/83)

T E R R “ .
EXPOSURE SCORE

S 4 6 % 88 00 02 0 b et 0 & 2 b 0ttt

EXPOSE

EXPOSE

NONE
ANY
SOME

PLENTY

A LOT

COUNT

-------

COLUMN

CROS

HELP
A
ROW PCT INO COMME BOOX-SOF COURSES
INT TWARE
I 0.1 1.1 2.
0 Cabhi | Rl | Gl
1 231 4 1 14
1 50.0 I 8.7 I 30.4
ol Cab bttt [-=cnomm=- | ekt
I 5 1 10 1 10
1 48,4 1 19.2 1 19.2
0 | bl | EE bbbl
1 14 1 3 1 5
1 60.9 1 13.0 I 21.7
o Ch bbb [o=cemnu- [-==-emmm
I 2 1 4 1 4
1 15.4 1 30.8 1 30.8
0 Ebhh i [r-oemen- [--==ee--
I 10 1 71 2
1 500 1 3.0 I 100
i Slahdahe el St ) el bbbl
T4 28 35
48.1 18.2 2.

TOTAL

T L

STABULATION OF ¢ser e RN
BY HELP

€ 0 & & gt & 0 40 E B o2 s 4L e ¢« PAGE 1 OF °

TUTOR ROV
TOTAL

1/ 5 1 46
[ 9 1 29.9

[$------ 1
17 71 52
{f 13,5 1 33.8
[ro=emm- 1
1 11 23
1 4.3 1 14.9
| EEEEELLES |
1 3 1 13
1 23,1 1 8.4
[o-==-=-- 1
I i 20
1 5.0 1 134
| BT w-]
1" 194
11.0 100.0



I1E PROPOSAL: TEACHER ‘TTITUDES TOWARO . MICRO-COMPUTERS " 01/07/83 PAGE 18

'ILE  NONAME  (CREATION DATE = 01/07/83)

e e s s e s s e e ae st s ee CROSSTABULATION OF s¢sstassess bttt
EXPOSE EXPOSURE SCORE BY RELEVNCE RELEVANCE OF SOFTWARE

I....“‘0..‘.“‘.““‘.“‘“““““““““‘.l.‘ pAGE'qF'
‘ R LA )

RELEVNCE
COUNT I

ROW PCT INO COMME SCHOOL  TOPIC ROW

INT TOTAL
l 0.1 1 2.1
EXPOSE  ------=- [-=nmonne [=mmn-- [--=--m-e I

0.1 341t 41 81 46

NONE ] 1739 1 8.7 1 17.4 1 29.9
S T [-nmneen J-smsnnan 1

1. 1 % 1 18 I 8 1 52

ANY I 0.0 I 346 1 154 1 233.8
S BERREREE e [-=mmnoen 1

2. 1 141 1 31 23

SOME 1 60.9 I 26.1 1 13.0 1 14.9
N [--mmmnee [--=nm-ne 1

3.1 41 11 21 1

PLENTY 1 3.8 1 8538 [ 154 1 8.4
| N Jemmoone [--mmnee I

: 4. 1 10 1 T 1 31 20

A LOT 1 50.0 1 35.0 1 15.0 I 13.0
=frmmemn—- Jowmmme-- I-==-==-- 1

COLUMN 88 42 24 154

TOTAL 57.1 27.3 i5.6 100.0

l,



NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 PAGE 19

FILE NONAME  (CREATION DATE = 01/07/83) g

cr et ot o a s b ed ot CROSSTABULATION OF soeavo vt vttt
EXPOSE  EXPOSURE SCORE BY WANT EQUIP+LOCATION#PRIORITY4HELP+RELEVNCE

l‘.!‘.‘ill““‘.“l“0‘0.!ititiiﬁiﬁtiiittﬁiﬁtititPAGE10F1

WANT
COUNT 1

ROW PCT I ROV

l TOTAL
I 0.1 {.1 1.1 3.1 4.1 5.1 6.1 1.1 8.1 9.1
EXPOSE  =ewmmee- [-==ene-- [-emmmmen [-ommmnn- [emen=m=- [---==mu- [+oemenn- [o-ronnne Jomemimes [-mememm- [-nvauns- 1

0. 1 16 1 2 1 11 4 1 5 I 6 1 31 21 i1 01 46

NONE 1 2486 1 431 1521 87 1 1091 1301 651 431 221 001 29.9
“leemenee- [-mcn=nm- [=nmmemmn [-==onme- [-oeomee- [-comenn- | b [=emmne- [-oemem=- [-mmnene- l

1.1 T 1 6 1 51 141 6 1 5 1 4 1 21 2 1 i1 52

ANY { 3% 1 (1.8 1 96 I 269 1 11,51 96 1 771 2381 381 131 2.8
o) RRLE el [+nem=ne- [eremsnen [onennne- [--emmnun [ememenmm [=======- | bbb [-vememen [omememn- I

2. 1 6 1 {1 2 1 {1 41 2 1 KI 3 1 i1 o1 23

SOME [ 6.1 1 431 871 431 741 871 1301 301 43 1 001 149
“lmemeeen- [-ecmsn-- [e==mmon- J-m=esmne [-=emsnen [eomene- [===mmen- femnmemns [-nenene- [-eemnme=- l

3.1 {1 0 i1 2 1 01 41 21 t 1 01 2 1 13

PLENTY t 771 001 7.7 1 1541 001 38 1 541 771 001 1541 8.4
bttty [=memeen- [-=ovee-- [eemmmmnn [==emvn-n [emmene- [=o=emm=- [eammm=es frmenene- [-2-meme- l

4 1 3 1 {1 3 1 41 2 1 3 1 31 1 01 01 2

A LOT { 1501 %0 1 150 1 200 { 0.0 1 150 1 150 I 50 1 00 1 00 1 13.0
ol Rl [esewme-- [emmemnn [romemons [oeeeoen- [-==mm=-- [=eeer--- [-=rmone- [o~mocem- [--=mcn-- l

COLUMN n 10 i8 25 17 20 15 9 4 K| 154

TOTAL 2.4 6.5 1.7 16.2 1.0 13.0 9.7 5.8 2.6 1.9  100.0

peet) M

-7
O



IIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS

'ILE

EXPOSE

NONAME

s 0 00 A0 00 e
EXPOSURE SCORE

(CREATION DATE = 01/07/83)
CRDS

REEREEREENEIEIEE R B R R B U

EXPOSE
NONE

ANY

SOME

PLENTY

A LOT

-——— -

vas
1

I 1
l ........
I K|
I 7.3
B P
I 5
I 9.8
..I --------
I 2
I 9.1
-l ........
| 0
I 0.0
.-x ........
I 2
I 10.0
..l ........
12
8.2

Bt bt Duvg P Purg bt e Sumf Sumf Pt Smg Bmd bt Sl P B Dued

ROW PCT IDISAGREE AGREE

- -

e

P L

-——-——

NUMBER COF MISSING OBSERVATIONS =

P Pemf pueg g Pt B Bt Bm. P et bmd Bt Sl Bt o ek g

V AGREE

- - -

- i -

- - -

7

STABULATION

01/07/83 PAGE 20

" R RN N B N B R B B N B

0F
BY VBS

‘0““““l“t“‘.““““PAGE1qf"'
il '

RO¥
TOTAL

I LR
I 27.9

I 51
I 34.7




IIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS

'[LE  NONAME  (CREATION DATE = 01/07/83)

EXPOSE EXPOSURE SCORE

W IR I R I I I I R N RN R -

A g vem g gt g g pund Dm® g Pd Gt el G Pt Pt g

AH
COUNT I
ROW PCT IDISAGREE AGREE
1
1 1.1 2
EXPOSE~ =--n-n- | CEEEREES [-=mene-
0. 1 11 19
NCHE 1 275 [ 41.5
-l ........ l ........
L1121 N
ANY 1 23.5 1 41.2
-l ________ I ........
2.1 11 8
SOME - 1 31.8 I 2.4
-l ........ l ........
3.1 o1 9
PLENTY 1 00 I 69.2
I ........ 1 ........
31 9
A Lot [ 15.8 1 47.4
Temmmroan -mmmmres
Cu. . 23 6%

"~ TOTAL 22.¢ 45.5

NUMBER OF MISSING OBSERVATIONS =

CRCS

--------

--------

--------

-------

V AGREE

STABULATION

BY

AHE

0F

01/07/83 PAGE

2

R LS

2 T N 2O DO B DN DN DN DO BN BN DO U B BN B

N EEREIEIE IR R R R IR B I I PAGE

ROW
TOTAL

40
21.6

51
35.2

22
5.

13
9.0

19
13.4

145
100.0

{ OF ¢



NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 PAGE 22

FILE NONAME  (CREATION DATE = 01/07/83)

6 000000 00000000t CROSSTABULATION ODF o000 000s00000004
EXPOSE EXPOSURE SCORE BY AH7

$ 6 0 0 0 6 2 0 0 0 0 0 6 0 03 02 et btk E e s ¢ DAGE 1PF"’|
- R .

AHT
COUNT 1
RO¥ PCT JDISAGREE AGREE V AGREE ROW
I TOTAL
I 1.1 2.1 3.1
EXPOSE ---ev--- J--=vee-= Je=eaene- [~oeewman I
0. 1 6 1 17 1 13 1 36
NONE 1 16,7 1 47.2 1 3.1 1 255
8 RLLE L [romoman | SR I
1. 1 6 1 16 1 28 1 50
ANY I 120 I 32.0 1 5.0 1 35.5
wlommmmm-e | | S I
2, 1 I3 1 T 1 12 1 22
SomMt I 13.6 1 1.8 1 %4.5 1 15.6
) SEELELEE | E Jemrncmee 1
3. 1| 3 1 7 1 3 1 13
PLENTY I 23.0 1 S3.8 1 221 1 9.2
“f--eo-e-- | S | R 1
4, 1 2 1 9 1 9 1 20
A LOT I 10,0 I 450 1 450 I 14.2
b bbbty Jeemennas Jre-em==- 1
COLUMN 20 56 65 1414
TOTAL 14.2 39.7 46.1 100.0
NUMBER OF MISSING OBSERVATIONS = 13




NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 04/07/83 PAGE 23

FILE  NONAME  (CREATION DATE = 01/07/83) . .

£ ¢ 0 0 0 8 00080 ettt cPNDOSSTABULATION OF c\\%ovj_pl’ LI B I B B I B B I B B
¥ XPOSE EXFOSURE SCORE BY VBiY

S 6 0 0 8 8 8 8 0 0 0 8 8 4 88 8 6 8 4 0 0 6 0t N S B0 st s DAGE | OF

vent
COUNT 1
ROW PCT IDISAGREE AGREE V AGREE ROW
I TOTAL
I 1.1 2.1 3.1
EXPOSE =-e---e- | LAt [-=mme=-- [=evoeenen 1
0. 1 24 1 14 1 21 40
NONE 1 60.0 1 3.0 I 5.0 1 27.4
b8 EELE ety [===r=n-- I-ovevon- 1
| I 18 1 23 1 9 1 50
ANY 1 3.0 1 46.0 I 18.0 I 34.2
20 EE LSty [-==nr--- [-onenen- I
2. 1 7 1 12 1 4 1 2
SOME 1 20.4 I 52.2 1 7.4 1 1{5.8
o i bl [+=m=== it RLbla i 1
3. 1 4 1 T 1 21 13
PLENTY 1 3.8 1 53.8 1 541 8.9
ol L e [-==oen=- [-omancen 1
4. 1 9 1 6 1 s 1 20
A LOT 1 450 I 3.0 1 25.0 1 13.7
at Sl Jrmmmo==- [==nmonn- 1
COLUMN 62 62 22 146
TOTAL 42.5 42.5 15. 1 100.0
NUMBER OF MISSING DBSERVATIONS = 8

-3



NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 PAGE 24
]

FILE NONAME  (CREATION DATE w 01/07/83)

tea s e o s s s e erseetes CROSSTABULATION OF PRI I I BN R BB N I B R
EXPOSE EXPOSURE SCORE BY AH12

...‘.‘...‘.““i“‘“““‘Q““.“."““.“‘.“‘pAGE ‘OF
. TRL

AH12
COUNT 1
ROW PCT IDISAGREE AGREE  V AGREE  ROW
1 TOTAL
I 1.1 2.1 3.1
EXPOSE  ------"- [emmemenn [-mmmmmnn [--nmsne- 1
0. 1 11 141 261 4
NONE I 24 1t 341 1 63.4 1 28.9
-1--- —-manl
o 14
AMY 1. [ 331
S GO -1
2. 1 . o1 2
SOME I 00 1 * « i 81.0 1 14.8
B Sl
3. 1 1 f 1 11 13
PLENTY I 7.7 1 1.7 1 846 I 9.2
o R [-mnmmoee femmme- 1
&. 1 t1 31 161 2
A LOT I 80 I 150 I 80.0 I 141
S L [-mmmmme- J-annane- 1
COLUMN 4 32 106 142
TOTAL 28 225 746  100.0
NUMBER OF MISSING OBSERVATIONS = 12




NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/01/83 PAGE 2%

FILE NONAME  (CREATION DATE = 01/07/83) oy

S e esssos s s asesaoses CROSSTABULATION OF *otesesoatsosctentn
EXPOSE EXPOSURE SCORE ay vBi?

€ 8 6 69 68 6 68060688 80 606 €606 005888868 u00ee 400000040000 PAGE | OF

VB17
COUNT 1
ROW PCT IDISAGREE AGREE  V AGREE  ROW
1 TOTAL
I 1.1 2.7 3.1 '
EXPOS'T  ~~ema--- Jemm-e- R CL T | mmmee- 1
0. 1 ' 13 1 9 1 39
NONE 1 & . 0M.)
S ETEEEEEE | CESEPEE 1 :
t, 1 e 1 211 2 1 49
ANY I 32,7 I 429 1 245 1 343
P [ [mmmemmn=]
2. 1 71 9 1 6 1 21
SOME 1 31.8 1 40.9 | 27.3 1 154
B P ) EESBIPI [reummnn- 1.
3. 1 2 1 6 1 5 1 13
PLENTY 1 15.4 1 4.2 1 285 1 9.
- P [~=mmomen [emummann 1
4. 1 8 1 31 9 1 2
ALY 1 40.0 1 150 1 45.0 1 14,0
R ) CRT [-memmm== 1
COLUMN 50 52 4" 143
TOTAL 35.0 36.4 78.7  100.0
NUMBER OF MISSING OBSERVATIONS = 1




NIE'PROPO§AL: TEACHER ATTITUDES TOWARD NICRD-COMPUTERS"

FILE  NONAME

(CREATION DATE = 01/07/83)

BB BN I BN I B I Y B B I I I B B B

NUMBER OF MISSING OBSERVATIONS =

7

.
o Pt g ped P et et g Pt Pt P et

—

| EXPOSE EXPOSURE SCORE
I I B I I I RN RN I T AT I DA B N B BN B BB BB
AHI8
COUNT I
ROW PCT IDISAGREE AGREE
I
1 1.1 2
EXPOSE  -------- [-m====-- [=emmemm-
0. 1 0 1 16
NONE I 0.0 1 42.1
-l ........ l ........
t. 1 I i
ANY I 4.1 1 224
_I ........ I ........
2. 1 1
SOME 1 45 1 36.4
e EETE TN l ........
PL&.-.!" n
4 i 2 2
A LOT I 10.0 I 10.0
B TR ) CT——
COLUMN S 42
TOTAL 3.5 29.6

CROSSTABULATION

V AGREE

ROW
TOTAL

38
26.8

419
34.5

22
15.5

13
9.2

"4

BY AHi8

0F

01/07/83

PAGE 26

Y AR E ]

S0 8 4 0 0 8 8 0 & % s e s 0 b 00t PAGE ,ﬂquf+



]
NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 PAGE pij
FILE  NONAME (’CREAUUN DATE = 01/07/83)
ay
PN I T L. R I I Y I I Y I Y B ) CROSSTABULATION OF S 0 6 6 6 8 0 0 0 0 0 08 0 es
EXPOSE EXPOSURE SCORE gy vB22

....“““l.t“.‘t““tt“‘.““‘ll‘i.lt‘t“““‘ PAGE 'OF

VB22
COUNT I
ROW PCT IDISAGREE AGREE  V AGREE  ROW
! TOTAL
1 1.1 2.1 3|
EXPOSE  ----=--- Iamm=mnn- [--mmmmne Jan-memmn I
0.1 41 211 151 40
NONE 1 0.0 I 52.5 1 37.5 I 28.2
S GEOEEREE [-=nmmeene I
.1 51 211 171 40
ANY I 10.2 1 551 1 34.7 1 34.5
S J-mm-=s-n [-anmmns I
2.1 31 o1 11 AN
SOME I 4.3 1 524 1 33.3 | ‘4.8
S CERREE [-mmnmnnn [=m-m-oen I
3. 1 y 1 41 81 13
PLENTY 1 7.7 1 3.8 1 6.5 I 9.0
g CECEREEE I--=----- [---===ee !
4 1 y 1 91 981 19
A LOT 1 5.3 1 47.4 1 47.4 1 13.4
-------- T
LN 14 7 56 142
TuTAL 9.9 507  39.4  100.0
NUMBER OF MISSING OBSERVATIONS = 1?2




NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 PAGE 28
FILE NONAME  (CREATION DATE = 01/07/83)

s o0t e st s s o st ot s CROSSTABULATION OF ¢ ¢ 0000000800000
EXPOSE EXPOSURL SCORE BY RNE{

......l......‘...t.‘...‘.‘.‘.'...‘ii.‘.‘...ﬂ.t....pAGE I“pF"

RNEA
COUNT 1
ROW PCT IDISAGREE AGREE V AGREE ROW
I TOTAL
1 1.1 2.1 3.1
EXPOSE  -------- l==roree- | I-======- I
0. 1 24 1 8 1 0 1 42
NONE 1 §7.¢ 1 19.0 I 23.8 | 28.4
 C [«--=mm=- [~==mnwn- I
1.1 KA | 16 I 3 1 50
ANY 1 620 1 320 I 6.0 I 33.8
[==r=mm- | [===mmm=- I
« 1 12 1 6 1 5 1 23
SOME : 1 52.2 1 26,4 1 29.7 1 135.5
“lremmmm-- [==-=ue-- [--=mem-- I
3. 1 T 1 6 1 01 13
PLENTY I 538 1 46,2 I 00 I 8.8
) Sh bt I--=-e--- [----m--- I
4. 1 T 1 5 1 8 1 20
A LOT 1 3%5.0 I 250 I 40.0 I 13.5
il et [-=-=v-n- [~somum-- I
COLUMN 81 4 26 148
TOTAL 94.7 27.1 17.6 100.0
NUVMBER OF MISSING OBSERVATIONS = 6

cO
.




NIE PROPOSAL: TEACHER ATTITUDES TOWARD MICRO-COMPUTERS 01/07/83 PAGE 29

FILE NONAME (U REATION DATE = 01/07/83)
FRL

8 0 8 0 0 8 8 a8 8 b4 CROSSTABULA TION 0F "I DN I I R B IR DN D B DN B L BN L

EXPOSE EXPOSURE SCORE BY RVG2
AR I N D R R I I B I I I B B B P I I N I IR B L U O I DL T N I DL B B o7 Yol ]
RVG2
COUNT I
ROW PCY IDISAGREE AGREE V AGREE ROW
I TOTAL
1 1.1 2.1 3.1
EXPOSE  -------- EEEELEEE [--mmmen- | EERETEEE !
‘ 0. 1 14 2 1 4 1 38
NONE 1 3.8 | %2.6 I 105 1 21.3
S | CERRETEE [------n- 1
1. 1 21 1 20 1 8 1 49
ANY ] 429 1 408 I 16,3 I 3573
) R  ER L 1---==-- 1
2. 1 7T 1 13 1 1 1 21
SOME 1-33.3 1 61,9 1 48 I 151
S CEEEEIE | EEEELEEE | EREELEEE 1
3.1 4 1 6 1 2 1 12
PLENTY 1 333 1 5.0 I 6.7 I 8.6
S CE frmmmmm--  EEREEE 1
4. 1 71 9 1 31 19
A LOT [ 2.8 1 47.4 1 158 1 13.7
S CEEELEED [=-mmemen [------e- I
COLUMN 53 68 i8 139

TOTAL 3.1 48.9 12.9 100.0

NUMBER OF MISSING OBSERVATIONS = 15

§2
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