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Note for Readers New to this Series

This is the fifth interim report
from the National Survey of School
Uses of Microcomputers. The results
presented are based on data from
1,082 microcomputer-using schools,
representing 68% of a nationally
representative sample of about 1,600
microcomputer-owning public and
non-public elementary and secondary

-school s. - -These—~schools; “having one =

or more microcomputers for use by
teachers or students, were surveyed
between December, 1982 and March,
1983.

Previous newsletters have
described how schools use microcom-
puters in their instructional pro-
grams. We have shown that schools
differ systematically in how they
use micros according to such factors
as the part of the country they are
in, the kinds of students they
serve, how long they have had mic-
ros, and whether an individual
teacher, a group of teachers, or
school administrators initially
organized their use.

The analytic methods used so far
have been limited to simple cross-
tabulations and correlation coeffi~
cients. The statistical products of
such analyses,; although easily read
and understood, are properly inter-
preted as indicating empirical asso-
ciations between phenomena rather
than strict cause and cffect.

For example, in the previous
newsletter we reported that where an
individual teacher was responsible

~ically.,

for an elementary school's acquiring
and using a microcomputer, there was
a tendency for the school to report
less overall use of their microcom-
puters, use that was restricted to
"above-average" students, use more
to teach computer progrcmming to
students than to assist them in
practicing traditionally-learned
skills, and use which was felt by
teachers to have had & more modest
“impact “on ‘student '1‘éé’r‘ni‘n‘fj‘érnd‘""‘““'
social attitudes than in other
micro-using schools. It may be that
leaving acquisition and implementa-
tion decisions to an individual
teacher-~-however interested and
well-motivated that teacher may
be~-does more often result in more
restricted and less efficacious use.
Neverthecless, strictly speaking, the
cross—-tabular and correlational ana-
lyses are just an initial step in

- dam

establishing a direct causal linkage "

between how microcomputers are
implementated and how they are used.

In this issue, we examine another
aspect of how schools organize the
use.-of their microcomputers--specif-
where the micros are located
within the school building. 2and, in
order to provide somewhat stronger
evidence regarding the actual impact
of different organizational deci-
sions on how schools use computers,
we employ a more complex statistical
tool--multiple regression analysis.

ion ters

Given a relatively small number
of microcomputers and a much larger
student body, schools have made a
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variety of decisions about physi-
cally locating computers in their
building. Some schools have located
their few microcomputers in one or
more regular classrooms, to be used
by individual teachers with their
own class; others have placed micro-
computers in common spaces like
libraries, where teachers may send
individuals or groups of students to
use micros under the supervision of
a school librarian. Other schools
have established "computer laborato-
ries," often containing only two or
three computers, supervised when
staff time can be allocated, by a
computer specialist, often drawn
from the regular mathematics teach-
ing faculty. A few schools have
placed their microcomputer or micro-
computers under the responsiblity of
a department or office focusing on
certain students like "gifted and
talented" or "special education.”
Departmental rooms, like computer
laboratories, are collectively pri-
vileged locations, where certain
teachers and students "belong™ quite
‘"Clearly more than others.

These variations in locational
arrangements are not random, and
follow from several factors--for
example the age and social back-
ground of the school's student body,
the presence among the school
faculty of computer enthusiasts, and
the relative influence of teachers
and administrators in initially
acquiring and implementing microcom-
puters. It is also plausible that
locational differences affect what
schools do with their microcomputers
and how successfully they are used:
for example, how many of the
school's teachers use microcomputers
"reqularly” with their students; how
much time the computers are in use
by students (as opposed to sitting
idle, or in use by teachers or
administrators); the breadth of com-
puter use across different possible
appl ications of using microcompu-
ters; the proportion of the student
body who use the computers; the
relative ac<ess to microcomputers by
"above-average" students in compari-
son to "average" or- "below-average"
students; and the emphasis on pro-
caamming and "computer literacy", as
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opposed to instructional functions
like "drill-and-practice." Location
may also affect the amount of time
that any one student user has during
a given week to work at a microcom-
puter keyboard and the overall
impact of microcomputers on student
learning and on social aspects of
instruction such as how indepen-
dently students do their work, - how
individualized are the instructional
tasks, and how much enthusiasm for
schoolwork does having computers
engender in the students.

Classroom locations _are most commons:
but nearly half don't put micros in

regular classSrQOMS.,

As of the survey date, January,
1983, microcomputers were placed in
reqular teacher classrooms in
slightly more than half of all com-
puter-using schools, both elementary
and secondary (See Table 1).
Libraries contained micros in more
than one-third of computer-using
elementary schools and in 20% of the
secondary schools. Computer labs
were formed in about a third of the
elementary schools and nearly half
of the secondary schools.

Putting micros in more thapn one
! . .

to room are common--but each is done

in less than half of the schools.

More than a third of the micro-
computer-owning schools kept micros
in more than one location at any one
time. About one-quarter of the
schools split their micros between
classrooms and a more collective
location' such as a library or a com-~
puter lab. in addition, 17% of the
el ementary schools reported rotating
their microcomputers among several
classrooms, more than the number of
elementary schools that kept micros
solely in certain classrooms on a
permanent basis. Counting all men-
tions of rotating miccocomputers,
about 38% of micro-owning elementary
schools and 28% of secondary schools
moved at least some micros from room
to room.
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Table 1: Localion of MicrocomLutcra in Elementary and Secondary School Buildings

]
Universe:

i
{
|

{
/Elementary Schools

Any Micros

In...
Classrooms f 52%
Libraries /J 36%
Laboratories ; 35%
Special Rooms ﬁ 5%
/
Total [ 128

Mixed Locations

Schools with just Qne micro focus on
the school library: those with more
micros put them elsewhere.

Schools with exactly one micro-
computer were more likely than other
schools to put the micrc in the
school library. For example, among
elementary schoolsp’47% of those
with one micro kept it in the school
library, but only 28% of schools
with more than one micro kept any of
them there. Laboratories were used
by a majority of pboth elementary and
secondary schools when they had 8 or
more micros in the building, but
even with as few/as two
microcomputers, nearly a third of
the m1crocomputer—own1ng schools
used what they called a "labora-
tory." Bbout one-third of the
schools in our/sample, both elemen-
tary and secondary, resisted clus-
tering or centralization of any kind
and kept m1cros only in regular
classrooms. For secondary school s,
this declined with increasing num-
bers of m1cros, but for elementary .
schools, mlcros only in classrooms"
were just as common in schools with
3 or more micros as in those with
-only a s1ngle micro.

5 /
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School s Wlth 1 or More Microcomputers, January, 1983

Secondary Schools
Micros Any Micros Micros
Only in... In... Only in
g 58% 36%
17% 20% 8%
461
25% 32%
4%
7 4% 128% 76%
26% 25%
1008 T101%

Five ways to measure 'location,!'

To study the possible impact of
location on m1crocomputer use, mul-
tiple regression equations were con-
structed for five measures of micro-
computer location. Four are
dichotomies-~whether the school's
m1crocomputers were located only in
classrooms ("yes" or "no"); whether

the school used a cgmpuisr_lab
("yes" or "no"); whether any micro-

computers used for 1nstruct10n were
in ;he_l;brary ("yes" or "no"); and
whether any microcomputers rotated
from room to room or between class-
room and library or lab. The fifth
location variable examined is the
number of rooms in which microcompu-
ters were located at any one time.
Elementary and secondary schools are
treated separately in this analysis
and are not themselves internally
dlrferentlated by grade levels.

In the analvsis. other factors are

statistically held constant,

In previous newsletters, we have
shown how other factors also affect
how a school uses microcomputers--
for example, characteristics of the
student body, how long the .school
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has had o microcomputer, and thoe

int luence ol a single teavhor on
implementing a school's first micro-
computer. Some of these factors
also affect how a school chooses to
locate microcomputers. If not taken
into account, such factors might
cause us to believe that locational
factors influenced how schools used
microcomputers when, in fact, these
other determinants were the "causes"
of different patterns of use-~-not
location.

Multiple regression helps us sta-
tistically control on the importance
of other factors like student body
composition, leadership in implemen-
tation, and so on, and to attribute
to "location" a more realistic
degree of importance. Rather than
present the multiple regression sta-
tistics in the context of this dis-
cussion, we have mowved the statisti-

cal tables to an appendix, beginning
on page 8. Th.s appendix also con-
tains an introduction to help thea
reader understand the tables. Here,
we concentrate on the results of our
analyses.

Impact of Micro Location on Use

Most of our analyses are summar-
ized in Table 2. Each column in
Table 2 presents results for one of
the five ways of examining 'loca-
tion.' Each row indicates results
- for one of the "outcomes" that we
examined. 1Two entries are shown for
each row-column intersection: the
first is for elementary schools; the
second, for secondary schools. A
"+" indicates that there was sub-
stantially more of that outcome in
those schools that located their
micros in the way suggested by the
column heading (e.g., in "classrooms
only"); a "-" indicates substan-
tially less of that outcome in com-
parison to other micro-using
schools. A blank entry means that
the difference was not statistically
. significant.

but more equitable use.
The first column of Table 2 sug-
ﬂnsts that restriction of microcom-
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puters to regqular teacher classrooms
may have the following congequencesi:
fewer tecachers using computers in
their teaching, a narrower range of
uses being made of the computers in
el ementary schools, greater use of
microcomputers for drill-and-prac-
tice than programming instruction
(in secondary schools, a less domi-
nant use for programming
instruction), more equity in use
between below—-average and above-av-
erage students in secondary schools,
and a smaller amount of computer
time for each of the students who do
use a computer.

In quantitative terms--using some
of the regression coefficients from
the analysis——we find that restrict-
ing micros to elementary school
classrooms rather than having at
least some put in a library or labo-
ratory may result in half as many
teachers becoming regular users of
the equipment with their classes.

Al so, limiting micros to secon-
dary school classrooms means that
they will be used for 1 1/2 or 2
hours less per week than putting
them in labs or other centralized
facilities. Actually, the real dif-

This Newsletter is prepared and
distributed through funds from
the National Institute of Edu-
cation. The opinions expresscd
do not reflect the policy of
the Institute and no official
endorsement should be inferred.

For further information, write
to Dr. Henry Jay Becker,
Project Director, Center for
Social Organlzation of Schools,
The Johns Hopkins University,
Baltimore MD 21218.

The complete series of six
newsletters is available for
a single charge of $3.00 pay-
able to The Johns Hepkins
University.




Table 2: Summary :

Impact of Micro Locations on Patterns of Upe

Note: kRach row~column

ELEMENYARY

combination has two entriea. The format ia...

ENTRY / SKCONDARY ENTRY. The entrien arce:

+ : Substantially More in These Schools Than in Other Echoolw
- : Substantially Less in These Schools Than in Other Schools

Number of Reqular

Teacher Users.eaeeee..

Number of Hours Per

Week of Student Use.

Breadth of Use Across

13 Applications.....

Percent of Students

Who Use MiCroO..eeeoe

Dominance of Computer
Programming Usen over

brill-and-Practice..

Equity Between

Above-Average
and Below-Average
Students' Use.. on

Computer Time Per

Student US€reeeeeens

Academic Learning

Attributed
To Micro Presence...

Classrooms

Social and Organizational

Outcomes Attributed
toMicrocomputer....

Only

/ -

Computer Library Rotate Micros Dispersed
Lab Between Rooms Locations
+ / + / o+ / + / o+
+ / / / o+ -/
i+ /- / / o+
+ / /+ + / + / +
+ /4 /= - =/ Ty /=

ferences deriving from these and -

~other statistically significant

relationships are likely to be much

greater.

Because of the imprecision

with which most variables like this

are measured,

true relationships are

most often’ understated by multiple

regression

. rocedures.

Impact. of having a computer lab:
more use; heavy on prodramming.

The second columi.

of Table 2 sug-

gests that putting some or all com-
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+ / + / /

/ -/ -/
-/ -/ /
-/ -/ - -/

puters into a room used solely for

" computer-related activities--that

+s, a computer lab--may have these
~onsequences: regular use of the
computer by a larger number of
teaciers; student use of the micros
for more hours of the week; a
broader range of uses belng made of
secondary school computers; a higher
wroportion of elementary school stu-
dents using the computers at all; in
secondary schools, longer turns at

the computer by those who do use the
computers, particularly for program-
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ning asasigoments; greater dominance
o computer uae by "ahove-averaqe"
studentys in both elementary and sec-

ondary schoolu; wore intensive use
of gecondary school computers fov
programming activitics; and more
programming use than drill-and-prac-
Lice use in elementary schools.  In
addition, elementary schools with
computer laboratories reported much
greater student enthusiasm for
school, after controlling for the
background variables.

Although most of these differ-
ences suggest that laboratory place-
ment of microcomputers has positive
consequences at both the elementary
and secondary levels, one result of
such organization is a tendency to
restrict computer use to better-pre-
pared students. This is, no doubt,
partly because the emphasis in these
lab situations is usually on compu-
ter programming. Schools concerned
about equity of access to microcom-
puters, but desirous of taklng
advantage of laboratory arrange-
ments, may want to provide a diffe-
rent supervisor for the computer
laboratory than a teacher apt to use
the equipment with only the most
" advanced mathematics classes. The
survey data show no compelling rea-
sons for limiting computer use to
the "above-average" students, alt-
hough teachers clearly perceive that
above-average students have so far
profited from having microcomputers
much more than have other students.

Putting micros in the school

library: elementary and secondary
effects differ,

Placing microcomputers in the
school library also has consequences
for their use, as the summary data
in the third column of Table 2 show.
In partlcular, computers in secon-
dary school libraries encourage com-—
puter use by more teachers, even
more so than do computer labs.

Also, at that level, having
computers in the library means that
more students will use them than
when they are located elsewhere.
However, student use is more res-
tricted: there are fewer different

[Kc
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trast,

usen made of wmicros in gecondavy

nchool s where they are in the snchool
Iibrary; and there ig less intennive
programming instruction, resulting

in more equivalence hetwoeen program-
ming use and dttll~and—pxuutlcv use.
Overall, in secondary schoolg with
microg in the library, the machinen
are in uge gsomewhat less of the time
than gchools with computer labg, but
more than schools that kcep their
micros only in classrooms.

Llementary schools with a compu-
ter in the school library had more
balance in use of the equipment bet-
ween above-average and below-average
students (other factors controlled);
but the schools reported less posi-
tive learning outcomes and less
positive social outcones.
("Enthusiasm” was particularly low
amony elementary schools with compu-
ters in their library.)

Rotating micros: more access, but
less impact on students and school-
ing.

The consequences of rotating
microcomputers from room to room in
el ementary schools appear to be much
the same as those of locating micros
in the school library--more equity
of use between above-average and
below-average students, and poor
reported outcomes for student learn-
ing and social aspects of computer
use. (These analyses also control
for thc particular locations of the
microcomputers, in order to see the
effect of rotation per se,) Rotat-
ing microcomputers also results in
access by a higher proportion of the -
school's students, but, elementary
schools that rotate micros provide
less computer time for each student
user. There is also a tilt towards
using microcomputers for drill-and-
practice rather than programming

instruction in the elementary
schools that rotate eguipment.

Elementary schools that rotate
microcomputers do not have more
teachers who use the microcomputer
reqularly than elementary schools -
that do not rotate micros; in con-
this is the largest conse-

8



quence of rotating mleron atb the
secondary level, It 1o by Involving
more teachersn with mlerog on a requ-
lar bauig that necondary school s
that rotate mlcrog use them for more

hours of the week and wilkh a. highor
proportion of the school's abudents
than do gecondary schoola that do
not. rotate theirv micro cquipment.,

Dispersing_micreos_around the gcheol:

nere bheneficial for gecondary
sSchools.

Finally, we have the question of
whether uachools should put all their

microcomputers in one location,
spread them among several rooms
(whether or not they rotate them to
different rooms at different times).
The regression results show diffe-
rent consequences for elementary and
for secondary schools. Dispersion
of micros at elementary schools may
produce less overall use of micros,
less computer time for each student
-who does use the computer, and pos-
sibly less beneficial impact, ove-
rall (as suggested by less effective
academic and social outcomes, as
reported in our survey). Dispersion
is also associated with use for pro-
gramming instruction rather than
drill-and-practice.

or

Secondary schools that have dis-
persed their microcomputers to
different locations, in contrast,
have more regular computer-using
teachers, a wider range of use of
micros, a higher proportion of stu-
dents using micros, and less of a
dominance of programming activities
as against drill-and-practice.
(These results, of course, control
on the number of micros at the
school, the size of the student
body, and the other background vari-
ables, as well as whether rotation
of egquipment is involved.) Thus,
dispersion does not appear to be a
good idea for elementary schools,

but it has certain benefits for sec-

ondary schools.

[y

ﬁummgxy

These analyses suggest that where
schools locate microcomputers has an
1mpact on how they are used. Keep-
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ing mlcrocomputera nolely 1ln ol agn-
roomn haa largely neqative conge-

quenced, al though equity of use in
improved for sccondary scehooln.
Puktlng computery into o laboratory
ol tuation, in contrast, has goener-
ally poaltive conuequences, exoept
For equlty. Nelther patltern,
though, claagrooms or laboratoriesn,

Judgment.
soaclal and
hav-

ig related to rvespondent
vegarding the academic or
organizational consequences of
ing computers in schools.

libraries
nay improve
and

Locating computers in
has a mixed impact. It
equxLy in elementary schools
increase use by teachers and stu-
dents in secondary schools, but not
much consequence appears to follow,
in terms of learning or improving
social organizational outcomes.
Rotating microcomputers from room to .
room is generally positive for sec-
ondary schools and improves equity
and access at elementary schools,
but at the expense of computer-using
students getting an insufficient
amount of computer time to accom-
plish much learning. Dispersing
microcomputers among several loca-
tions at any one time appears to
have only negative consequences for
elementary schools, but has the
benef its for secondary schools of
increasing micro access to larger
groups and for a broader range of
activities.

Considerations such as these are
certainly not the last word 'in
deciding how schools should use the
relatively small number of microcom-
puters they have with their compara-
tively large student bodies. How-
ever, when considering the
educational value of school expendi-
tures on such expensive instruc- '
tional equipment--equipment that in
contrast to movie projectors, tele-
vision sets, photocopiers, and so
forth, must generally be used for
the benefit of a relatively few stu-
dents during the course of a day--it
is important to think, not only of
the instructional value of computers
for an individual student, but of
how schools might most effectively
organize use of computers so that
they would best assist classrooms of
students.

9 | o .



il

Tochnieal Appendlx: Multiple Regreunion Analysin of Location BEtects

An_Introduction to Tableu bl = ..

The_analyels._of location'u lmpact
on_patterno_of micre. usc “holda
constant" other factorg. ‘'The
relationship between wherge achools
put their micros and how they use
them was examined by statistically
holding constant several "back-
ground® variables which al so
affect "where" and "how" schools
use computers: the number of gtu-
dents enrolled, the number of mic-
ros at the school, race and soclo~-
economic status of the student
body (measured by two dichoto-
mies-~-whether the school was a
"high SES, predominantly white
school™ and whether it was a "pre-
dominantly minority school™), the
year the school first obtained a
microcomputer, the influence that
a single teacher had on the
school's first acquisition and
implementation of a.microcomputer,
and the presence of computer
enthusiasts on the teaching staff.
In addition, the number of regular
computer~-using teachers--itself
one of the outcomes of locating
equipment in different places—-
~could be considered an indepen-
dent determinant of how well
schools use microcomputers; there-
fore a second regression equation
was calculated with this variable
held constant as well, and results
are shown separately in the tables
whereever it made a difference in
how important "location” itself
seemed to be.

"Results_are shown only if at least

a_modest relationship was £ .
Each of the Tables Al througu &5
- shows descriptive statistics and
statistics from the multiple
regression analyses for one of the
five location variables. Results
v shown only for those outcomes
w ore the location variable was at
least marginally significant in
the regression model used
(beta=.08 or higher; approximately
equivalent to p<.20, elementary:;
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p<a10, secondary) .

Columna_l_and. 2 _ohow gdmple avar-
age. valued_Lor two.groups, ol
goehoolu. 'The flrnt two columng ol
nunbera in each table gshow the
average valuea on the outcome
variable (for example, the average
" number of rteqular micro-uusing

t eachers") for those schools that
had the characteristic in question
(e.q., "micros only in clasa-
roans") and for the remaining
schools (i.e., "micros not 'only
in classrooms'"). Some outcome
measures (for example, "breadth of
use across 13 appl ications") are
built from indices of several
questionnaire items. In these
cases, "average values" do not
have a concrete meaning, so the
computed averages are omitted Erom
the table. The "Units" column in
the table is shown as "(index)”
for these situations.

Columns 3 and 4 show how.clesely— """
. _linked.

location and outcome are
The correl ation coefficient (r)
and the standardized regression

_coefficient (beta) are shown in

colunns three and four. The cor-
relation coefficient is a descrip-
tive measure of how much an out-
come variable differs according to
where schools put microcomputers.
A "zero" means it does not differ
at all; a "1" or a "-1" would mean
that the outcome is totally deter-
mined by the locational contrast--
-not a very likely occurrence!l

"geta™ is similar to the corre-
1ation coefficient except that it
shows how much "outcome" and
"jocation™ are associated after
taking into account that different
types of schools locate microcom-
puters differently and these other
factors also affect the outcome.
It can be used as a rough guide
for determining which outcomes are
most affected by the contrast in
locational arrangements high-
1ighted in that particular table.

10



Column J uhowu thc meagL~o£ loua~

t:()] L|n1|1 lrll)(‘l ed
£ rom thu mul tiple
la equi~

mudcln CThe lant
"h," alygo comes
regreanion analyain, It
valent to the diffoerence bhetween
the two "averaqe valuea" (columns
one and two) after_controtling on
oLher_backyround Lactorg. Agaln,
for thogse outcomey bullt from ind-
icea for which "average™ values
have no concrete meaning, the "b"
value ig omitted from the table.
The "beta" coefficient, compared
with other "beta® coefficients for
that locational contrast can give
the reader a sense of the impact

of location on that outcome varia-
ble.

An_example: The first row of

entries in Taple Al., Table Al
shows several ways that limiting

microcomputers only to classroom
locations affect school and stu-
dent outcomes. The top half of
the table shows outcomes affected
in_el ementary schools. The first
of these is the number of teachers
who regularly use microcomputers.

Table Al:

Average for Schools..,
With Miuvros of 1n
NOT "Only in
Classrooms”
{mean)

With Micros

ONLY IN
Outcome Variable CLASSROOMS
(mean)
Elementarcy
Number of Regular

Teachet Users....... 3.1

Breadth of Use Across
13 Applications.....

bominance of Programming
over Drill/Practice.

Computer Time Per

Student User........ 27,
Secondary
Number ot Regular
Teacher Users...-... 2.4

Number of Hours Per
Week of Student Use 13.5
Equity Between Above-
and Below-Average
Students' Use.......

Dominance of Programming
over Drill/Practice.

Computer Time Per
Student User........ 68.
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35.

85.

lwo give the
teachersn who aae
In two qroups of
Lhope that
alagsroams,

Columns one and
averqge nnmber of
wicros vegqularly
elemontary dchool ag
keaep micros only in
and thoge who have wicros ol ne-
where (whother or noto they alge
have any in ol asscooms) ., On tha
averaqe, theroe are 3 nore micro-
using teachers dn schools that do
nobt o Limit their micron to olaus-
roomg (6.1 va, 3.1).,

But the "not only in classroom
dchoola al go wmay have more microg
altogther, may have had micros
longer, or may differ from "only
in classroom" schools in other
ways that also might affect how
many teachers use micros. ‘The
multiple regression procedure
accounts for these factors which
otherwise could "confound" our
understanding of the impact of
location on teacher use.

The result of the analysis,

shown in Column 5, is that there
are still 2.6 more regular micro-
using teachers in elemehtary

Impact of Locating Micros ONLY IN (QLASSROOMS on patterns of Micro Use

Measures Impact

Association Units
(Units) r be ta b
.1 teacherc -.22 ~.18 -2.6
(index) -.15 -~.12
(index) -.07 -.12
~.17
minutes -.10 -~-.09 -7.2
~.12 -9.5
A teachers ~.25 ~.18 -1.3
.5 hour s -.13 -.09 -2.1
-.07 -1.6
f1ndex) .08 .09
{1ndex) -.08 ~.07
~.10
minutes -.11 ~.09 -14.
-.11 -17.

11
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gchoola with mleros locatad in
places other than clasprooms than
fu sehoola with micros only in

classrooms, other factors
aveounted Lo,

Notlee alnao that the bota cowt -
flelent Lo anly abightly lewn than
the corvelatlon coeffleient; vthin
1g true aloo becausa conbroll bng
on background factors, in thin
case, docu not appreciably change
our impresaion of the importance
of location in determining teacher

utilization of microg. Ag o malb-
ter of fact, becauge we have conb-

rolled on so many variables with-
out the relationship appreciably
changing, we have more confidence
in the idea that location is actu-
ally responsible for differential
use by teachers.

Table Noteg

Where two successive rows of
regression statistics are provided

(R

Far a single outeome variable, the
pecand el s for a yegression
ciation Chat also holds congtbant
Chamber of reqular teacheir-lbe s,
Phia second se b of nmhe s aie
shown anly when they make o il
Forency , bn the maviy it tde ot A TR
or "L for the locavion varbab ey
An antry "N HM meann that artes
hal ding "number of teacherupers®
conntant, location fa not, indes
pendentlyz, o deterwinant ot the
onteome varlable (NJScr "nob sy
nificane™).

Nesldes controlling on the var-
Lous background factors menbioned
in thisg "introduction,” the
regresuion equatlony for "rotate

microg bhetween rooma" control

un

where wmicros were placed (lab or
library vs other), and the equa-

tions for
ous)

locations"

"number of

(simul tane~

control on where
they were placed and on whether

arny of the computers rotate amoly
different locations.

Table A2: Impact of COMPUTER LABORATORIES on Patterns of Micro Use

Average for Schools...
With MICROS
IN COMPUTER

Outcome Variable LS
f . (mean)
Elementary
Number ot Regulat
Teacher Users....... 6.2

Number of Hours For
week of Student Use. 16.5

Percent of Students
Who Use MicCCO..eaess 43.

Equity Between Above-
and Below-~Averade
Students' Use.......

Dominance of Programming
over Drill/Practice.

Student Enthusiasm
Because of Micros...
('social' outcome)

Secondaty

Number of Regular
Teachet UserS.eeo... 4.0

Number of Hours Pet
Week of Student Use

Breadth of Use Across
13 Applications.....

.Dominance of Programming
over Drill/Practice.

Equity Between Above-
and Below-Average
Students' Use...os..

Q Computer Time Per
Student Use@f.eessess 90.

Aruitoxt provided by Eic:

Mea suc ed [mpact
WITHOUT of in
ANY Computer Aussociation Untts
Labg
(mean) (Unitg) t bheta b
4.5 Leachers 12 .04 1.2
13.6 hour s 13 .15 3
. .10 2.3
30. peccent 18 .13 9,
.07 5.
(index) -.12 -.16
) -.17 —
e 7/‘/ \\
(index) .15 .17
.19
(index) 19 .19
3.0 reachers 15 .08 0.6
14.2 hour s 12 .09 1.9
.08 1.7
(index) .18 .18
.16
(index} .11 .08
.10
(index) -.09 -.10 »
69. minutes .14 W11 15,
i W12 17,
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Table A3: Impact of Locating Micros TN THE LIBRARY on Patterns of Micro Use

Average for Schools... Measures Impact
with WITHOUT ANY of in
MICROS IN Micros in Association Units
Outcome Variable THE LIBRARY the Library
(mean) (mean) (Units) r be ta b
Elemertary

Equity Between Above-

and Below-~-Average

Students' Use....... (index) .17 .17
Learning Attributed .

To Micro Presence... (index) -1 -.12
Social, Org'l. Benefits

Attributed to Micros (index) - -.21 -.20

Secondary

Number of Regular

Teacher UserS....... 4.8 34 teachers .21 .20 1.7
Breadth of Use Across

13 Applications..... (index) -.08 -.gg
Percent of Students .

Who Use Micro....... 24, 18, percent .13 .12 6.

N.S.

Dominance of Programming .

over Drill/Practice. (index) -1 -.09
Computer Time Per

Student UsSe€rC.evieenss 54. 41. minutes .11 .13 lg.

.15 19.

Table Ad4: Impact of Microcomputers ROTATING AMONG ROOMS on their Patterns of Use

Average for Schools... Measures Impact
Where SOME Where NO of in
OR ALL MICROS Micros Association Units
Outcome Variable _ROTATE "Rotate
(mean) (mean) (Units) r be ta b
Elementary
Percent of Students
Who Use Micro....... 43, 29. percent . 20 .23 l6.
Dominance of Programming {index) -2 -.14
over Drlill/Practice. . ~-.10
Equity Between Above~
and Belbw-Average
Students' Use....... v (index) . 26 .27
Computer Time Per
Student User........ 25. 35. minutes -3 -.12 -9,
-.11 -8
Academic Learning
Attributed
To Micro Presence... (index) -.14 -.12
Social, Org'l. Benef its
Attributed tu Micros (index) -.11 -.09
Secondary
Number of Regular
Teacher Users....... 4.7 2.9 teachers .24 .20 1.5
Number of Hours Per
Week of Student Use. 16.8 14.8 hours . .07 1.6
N. S
Pegrcent of Students .
Who Use Micro....... 25. 17 percent .18 .14 6.
N.S.

Social, Org'l. Benefits
o attributed to Micros (index) -.11 -.11
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Tabie A5: Impact of NUMBER OF SIMILTANEQUS LOCATIONS on .Patterns of Micro Use

Average for Schools... Measures Impact
T With With of in
MICROS 1IN MICROS IN Association Units
Outcome Variable 3+ LOCATIONS 1 LOCATION
(mean) (mean) (Units) r be ta b
Elementary /
Number of Hours Per 10.3 15.8 hour s -.16 =.25 - 4.2
Week of Student Use. , ~.24 -4.0
Dominance of Programming (index) .17 .14
over Drill/Practice. .15
Computer Time Per
Studer: User....ce.w 23. 37. minutes ~-.13 -.13 ~7.4
- o-.12 -6.9
Social, Org'l. Benefits
Attributed to Micros (index) -.13 -.15
Secondary
Number of Regular :
Teacher UserS....... 5.0 2.9 teachers .23 .16 0.9
. Breadth of Use Across (index) .17 .15
13 Applications..... .13
Percent of Studen’.s 27. 17. percent .13 .08 3.
Who Use Micros...... N. S. .
Dominance of Programming (index) -2 -.13
over Drill/Practice. ~-.12
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_-School Uses of

Microcomputers s s

Henry JayBecker, Project Director

Reports from a

National Survey

Center for Social Organization of Schools

The Johns Hopkins University

Note for Readers New to this Series

This is the fifth interim report
from the National Survey of School
Uses of Microcomputers. The results
presented are based on data from
1,082 microcomputer-using schools,
representing 68% of a nationally
representative sample of about 1,600
microcomputer-owning public and
non-public elementary and secondary

-school s. - -These—~schools; “having one =

or more microcomputers for use by
teachers or students, were surveyed
between December, 1982 and March,
1983.

Previous newsletters have
described how schools use microcom-
puters in their instructional pro-
grams. We have shown that schools
differ systematically in how they
use micros according to such factors
as the part of the country they are
in, the kinds of students they
serve, how long they have had mic-
ros, and whether an individual
teacher, a group of teachers, or
school administrators initially
organized their use.

The analytic methods used so far
have been limited to simple cross-
tabulations and correlation coeffi~
cients. The statistical products of
such analyses,; although easily read
and understood, are properly inter-
preted as indicating empirical asso-
ciations between phenomena rather
than strict cause and c¢ffect.

For example, in the previous
newsletter we reported that where an
individual teacher was responsible

~ically.,

for an elementary school's acquiring
and using a microcomputer, there was
a tendency for the school to report
less overall use of their microcom-
puters, use that was restricted to
"above-average" students, use more
to teach computer progrcmming to
students than to assist them in
practicing traditionally-learned
skills, and use which was felt by
teachers to have had & more modest
“impact “on ‘student '1‘éé’r‘ni‘n‘fj‘érnd‘""‘““'
social attitudes than in other
micro-using schools. It may be that
leaving acquisition and implementa-
tion decisions to an individual
teacher-~-however interested and
well-motivated that teacher may
be~-does more often result in more
restricted and less efficacious use.
Neverthecless, strictly speaking, the
cross—-tabular and correlational ana-
lyses are just an initial step in

- dam

establishing a direct causal linkage "

between how microcomputers are
implementated and how they are used.

In this issue, we examine another
aspect of how schools organize the
use.-of their microcomputers--specif-
where the micros are located
within the school building. 2and, in
order to provide somewhat stronger
evidence regarding the actual impact
of different organizational deci-
sions on how schools use computers,
we employ a more complex statistical
tool--multiple regression analysis.

ion ters

Given a relatively small number
of microcomputers and a much larger
student body, schools have made a

3



variety of decisions about physi-
cally locating computers in their
building. Some schools have located
their few microcomputers in one or
more regular classrooms, to be used
by individual teachers with their
own class; others have placed micro-
computers in common spaces like
libraries, where teachers may send
individuals or groups of students to
use micros under the supervision of
a school librarian. Other schools
have established "computer laborato-
ries," often containing only two or
three computers, supervised when
staff time can be allocated, by a
computer specialist, often drawn
from the regular mathematics teach-
ing faculty. A few schools have
placed their microcomputer or micro-
computers under the responsiblity of
a department or office focusing on
certain students like "gifted and
talented™ or "special education.”
Departmental rooms, like computer
laboratories, are collectively pri-
vileged locations, where certain
teachers and students "belong" quite
"Clearly more than others.

These variations in locational
arrangements are not random, and
follow from several factors--for
example the age and social back-
ground of the school's student body,
the presence among the school
faculty of computer enthusiasts, and
the relative influence of teachers
and administrators in initially
acquiring and implementing microcom-
puters. It is also plausible that
locational differences affect what
schools do with their microcomputers
and how successfully they are used:
for example, how many of the
school's teachers use microcomputers
"regularly" with their students; how
much time the computers are in use
by students (as opposed to sitting
idle, or in use by teachers or
administrators); the breadth of com-
puter use across different possible
applications of using microcompu-
ters; the proportion of the student
body who use the computers; the
relative ac<ess to microcomputers by
"above-average" students in compari-
son to "average" or "below-average"
students;. and the emphasis on pro-
gramming and "computer literacy", as

ERIC
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opposed to instructional functions
like "drill-and-practice." Location
may also affect the amount of time
that any one student user has during
a given week to work at a microcom-
puter keyboard and the overall
impact of microcomputers on student
learning and on social aspects of
instruction such as how indepen-
dently students do their work, -  how
individual ized are the instructional
tasks, and how much enthusiasm for
schoolwork does having computers
engender in the students.

Classrocom locations are most common:
but nearly half don't put micros in

regular classroOoms.

As of the survey date, January,
1983, microcomputers were placed in
regular teacher classrooms in
slightly more than half of all com-
puter-using schools, both elementary
and secondary (See Table 1).
Libraries contained micros in more
than one-third of computer-using
elementary schools and in 20% of the
secondary schools. Computer labs
were formed in about a third of the
elementary schools and nearly half
of the secondary schools.

ing mi . _one
location and rotating them from room
to room are common--but each is done
in less than half of the schools.

More than a third of the micro-
computer-owning schools kept micros
in more than one location at any one
time. About one-quarter of the
schools split their micros between
classrooms and a more collective
location  such as a library or a com-
puter lab. In addition, 17% of the
elementary schools reported rotating
their microcomputers among several
classrooms, more than the number of
elementary schools that kept micros
solely in certain classrooms on a
permanent basis. Counting all men—
tions of rotating miccocomputers,
about 38% of micro-owning elementary
schools and 28% of secondary schools
moved at least some micros from room
to room.
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Table 1: Localion of MicrocomLutcra in Elementary and Secondary School Buildings
j
Universe: Schools Wlth 1 or More Microcomputers, January, 1983
!/J
{
/Elementary Schools Secondary Schools
Any Micros Micros Any Micros Micros
In... Only in... In... Only in
Classrooms i 52% Kl ) 5 8% 36%
Libraries [T 17% 20% 8%
]
Laboratories 35 461
/ 25% 32%
Special Rooms i 5% 4%
/
Total [ 128% 7 4% 128% 76%
Mixed Locations J 26% 25%
/ 100% T101%
/
- /
! mi us Five ways to measure 'location,'

the school library: those with more
micros put them elsewhere.

‘ Schools with exactly one micro-
computer were more ikely than other
schools to put the m1crc in the
school library. For example, among
elementary schools, 47% of those
with one micro kept it in the school
library, but only 28% of schools
with more than one micro kept any of
them there. Laboratories were used
by .a majority of both elementary and
secondary schools when they had 8 or
more micros in the building, but
even with as few/as two
microcomputers, nearly a third of
the m1crocomputer~own1ng schools
used what they called a "labora-
tory." Bbout one-third of the
schools in our/sample, both elemen-
tary and secondary, resisted clus-
tering or centrallzatlon of any kind
and kept m1cros only in regular
classrooms. For secondary school s,
this declined with increasing num-
bers of m1cros, but for elementary .
schools, mlcros only in classrooms"
were just as common in schools with
3 or more micros as in those with
-only a s1ngle micro.

5 /
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To study the possible impact of
location on m1crocomputer use, mul-
tiple regression equations were con-
structed for five measures of micro-
computer location. Four are
dichotomies~~whether the school's
microcomputers were located d

classrooms ("yes" or "no"); whether

the school used a cgmpuisr_lab
("yes" or "no"); whether any micro-

computers used for 1nstruct10n were
in ;he_l;b;ary ("yes" or "no"); and
whether any microcomputers rotated
from room to room or between class-
room and library or lab. The fifth
location variable examined is the
number of rooms in which microcompu-
ters were located at any one time.
Elementary and secondary schools are
treated separately in this analysis
and are not themselves internally
dlrferentlated by grade levels.

In the analvsis. other factors are

statistically held constant.

In previous newsletters, we have
shown how other factors also affect
how a school uses microcomputers--
for example, characteristics of the
student body, how long the .school

5




4

has had o microcomputer, and thoe

int luence ol a single teavhor on
implementing a school's first micro-
computer. Some of these factors
also affect how a school chooses to
locate microcomputers. If not taken
into account, such factors might
cause us to believe that locational
factors influenced how schools used
microcomputers when, in fact, these
other determinants were the "causes"
of different patterns of use--not
location.

Multiple regression helps us sta-
tistically control on the importance
of other factors like student body
composition, leadership in implemen-
tation, and so on, and to attribute
to "location" a more realistic
degree of importance. Rather than
present the multiple regression sta-
tistics in the context of this dis-
cussion, we have mowved the statisti-
cal tables to an appendix, beginning
on page 8. Th.s appendix also con-
tains an introduction to help tha
reader understand the tables. Here,
we concentrate on the results of our
analyses.

Impact of Micro Location on Use

Most of our analyses are summar-
ized in Table 2. Each column in
Table 2 presents results for one of
the five ways of examining 'loca-
tion.' Each row indicates results

_ for one of the "outcomes" that we
examined. 1Two entries are shown for
each row-column intersection: the
first is for elementary schools; the
second, for secondary schools. A
"+" indicates that there was sub-
stantially more of that outcome in
those schools that located their
micros in the way suggested by the
column heading (e.g., in "classrooms
only"); a "-" indicates substan-
tially less of that outcome in com-
parison to other micro-using
schools. A blank entry means that
the difference was not statistically

. significant.

but more equitable use.

The first column of Table 2 sug-
g ~sts that restriction of microcom-
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puters to regular teacher classrooms
may have the following congequencesi:
fewer tecachers using computers in
their teaching, a narrower range of
uses being made of the computers in
el ementary schools, greater use of
microcomputers for drill-and-prac-
tice than programming instruction
(in secondary schools, a less domi-
nant use for programming
instruction), more equity in use
between below—-average and above-av-
erage students in secondary schools,
and a smaller amount of computer
time for each of the students who do
use a computer.

In quantitative terms-~-using some
of the regression coefficients from
the analysis--we find that restrict-
ing micros to elementary school
classrooms rather than having at

" least some put in a library or labo-

ratory may result in half as many
teachers becoming regular users of
the equipment with their classes.

Al so, limiting micros to secon-
dary school classrooms means that
they will be used for 1 1/2 or 2
hours less per week than putting
them in labs or other centralized
facilities. Actually, the real dif-~

This Newsletter is prepared and
distributed through funds from
the National Institute of Edu-
cation. The opinions expresscd
do not reflect the policy of
the Institute and no official
endorsement should be inferred.

For further information, write
to Dr. Henry Jay Becker,
Project Director, Center for
Social Organization of Schools,
The Johns Hopkins University,
Baltimore MD 21218.

The complete series of six
newsletters is available for
a single charge of $3.00 pay-
able to The Johns Hepkins
University.




Table 2: Summary: Impact of Micro lLocatlons on Patterna of Use

Note: Rach row~column combination has two entrles. The format in...
ELEMENYTARY ENTRY / SHCONDARY ENTRY. The entrieg are:

+ : Substantially More in These Schools Than in Other Echoolw
- : Substantially Less in These Schools Than in Other Schools

Classrooms Computer Library Rotate Micros Dispersed
Only Lab 4 Between Rooms Locations
Number of Reqular
Teacher UserS..eee.. -/ - + / o+ / o+ /o4 / o+
Number of Hours Per
Week of Student Use. / + /A / / + -/
Breadth of Use Across
13 Applications..... -/ /ot /- / / o+
Percent of Students
Who Use Micro....... / + / /+ + / + / +

Dominance of Computer
Programming Usen over
Drill-and-Practice.. -/ - + / + /- - =/ R VAR

Equity Between
Above-Average
and Below-Average
Students' Use.. .n / + -/ - + / + / /

Computer Time Per
Student User........ -/ - /+ / -/ -/

Academic Learning

Attributed
To Micro Presence... / / -/ -/ ' /

Social and Organizational
Outcomes Attributed

to Microcomputer.... / / -/ -/ - -/
ferences deriving from these and ~ puters into a room used solely for
~other statistically significant - computer-related activities--that
relationships are likely to be mach 1S, a computer lab--may have these
greater. Because of the imprecision  ~onsequences: regular use oI the
with which most variables like this compiuter by a larger number of
are measured, true relationships are teaciiers; student use of the micros
most often’understated by multiple for more hours of the week; a
regression ' cocedures. broader range of uses being made of
: secondary school computers; a higher
Impact of having a computer lab; wroportion of elementary school stu-
more use; heavy on prodramming, dents using the computers at all; in
' secondary schools, longer turns at
The second columi. of Table 2 sug- the computer by those who do use the °
gests that putting some or all com- computers, particularly for program-
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ning asasigoments; greater dominance
o computer uae by "ahove-averaqe"
studentys in both elementary and sec-
ondary schooly; wore intenuive use
of gecondary school computers fov
programming activitics; and more
programming use than drill-and-prac-
tice use in elementary schools.  In
addition, elementary schools with
computer laboratories reported much
greater student enthuslasm for
school, after controlling for the
background variables.

Although most of these differ-
ences suggest that laboratory place-
ment of microcomputers has positive
consequences at both the elementary
and secondary levels, one result of
such organization is a tendency to
restrict computer use to better-pre-
pared students. This is, no doubt,
partly because the emphasis in these
lab situations is usually on compu-
ter programming. Schools concerned
about equity of access to microcom-
puters, but desirous of taking
advantage of laboratory arrange-
ments, may want to provide a diffe-
rent supervisor for the computer
laboratory than a teacher apt to use
the equipment with only the most
" advanced mathematics classes. The
survey data show no compelling rea-
sons for limiting computer use to
the "above-average" students, alt-
hough teachers clearly perceive that
above-average students have so far
profited from having microcomputers
much more than have other students.

Putting micros in the school

library;: elementary and secondary
effects differ,

Placing microcomputers in the
school library also has consequences
for their use, as the summary data
in the third column of Table 2 show.
In particular, computers in secon-
dary school libraries encourage com-
puter use by more teachers, even
more so than do computer labs.

Also, at that level, having
computers in the library means that
more students will use them than
when they are located elsewhere.
However, student use is more res-
Ericted: there are fewer different
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trast,

ngen made of micros in oecondary
nchool s where they are in the snchool
Iibrary; and there ig less intennive
programming instruction, resulting
in more equivalence hetwoeen program-
ming use and drill-and-practice usc,
Overall, in secondary schoolg with
micros in the library, the machinesn
are in uge gsomewhat less of the time
than gchools with computer labg, but
more than schools that kcep their
micros only in classrooms.

Llementary schools with a compu-
ter in the school library had more
balance in use of the equipment bet-
ween above-average and below-average
students (other factors controlled);
but the schools reported less posi-
tive learning outcomes and less
positive social outcones.
("Enthusiasm” was particularly low
amony elementary schools with compu-
ters in their library.)

Rotating micros: more_access., but
less impact on students and school-
ing.

The consequences of rotating
microcomputers from room to room in
el ementary schools appear to be much
the same as those of locating micros
in the school library--more equity
of use between above-average and
below-average students, and poor
reported outcomes for student learn-
ing and social aspects of computer
use. (These analyses also control
for thc particular locations of the
microcomputers, in order to see the
effect of rotation per se,) Rotat-
ing microcomputers also results in
access by a higher proportion of the -
school's students, but, elementary
schools that rotate micros provide
less computer time for each student
user. There is also a tilt towards
using microcomputers for drill-and-
practice rather than programming

instruction in the elementary
schools that rotate eguipment.

Elementary schools that rotate
microcomputers do not have more
teachers who use the microcomputer
regularly than elementary schools -
that do not rotate micros; in con-
this is the largest conse-
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quence of rotating mleron atb the
secondary level, It 1o by Involving
more teachersn with mlerog on a requ-
lar bauig that necondary school s
that rotate mlcrog use them for more
hours of the week and wilkh a. highor
proportion of the school's akhudents
than do gecondary schoola that do
not. rotate theirv micro cquipment.,

Dispersing_micreos_around the gcheol:

nere bheneficial for gecondary
sSchools.

Finally, we have the question of
whether uachools should put all their

microcomputers in one location,
spread them among several rooms
(whether or not they rotate them to
different rooms at different times).
The regression results show diffe-
rent consequences for elementary and
for secondary schools. Dispersion
of micros at elementary schools may
produce less overall use of micros,
less computer time for each student
-who does use the computer, and pos-
sibly less beneficial impact, ove-
rall (as suggested by less effective
academic and social outcomes, as
reported in our survey). Dispersion
is also associated with use for pro-
gramming instruction rather than
drill-and-practice.

or

Secondary schools that have dis-
persed their microcomputers to
different locations, in contrast,
have more regular computer-using
teachers, a wider range of use of
micros, a higher proportion of stu-
dents using micros, and less of a
dominance of programming activities
as against drill-and-practice.
(These results, of course, control
on the number of micros at the
school, the size of the student
body, and the other background vari-
ables, as well as whether rotation
of egquipment is involved.) Thus,
dispersion does not appear to be a
good idea for elementary schools,

but it has certain benefits for sec-

ondary schools.

[y

ﬁummgxy

These analyses suggest that where
schools locate microcomputers has an
1mpact on how they are used. Keep-

ERIC | -
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ing mlcrocomputera nolely 1ln ol agn-
roomn haa largely neqative conge-
quenced, al though equity of use in
improved for sccondary scehooln.
Puktlng computery into o laboratory
ol tuation, in contrast, has goener-
ally poaltive conuequences, exoept
For equlty. Nelther patltern,
though, claagrooms or laboratoriesn,
ig related to rvespondent judgment
vegarding the academic or soclal and
organizational consequences of hav-
ing computers in schools.

libraries
nay improve
and

Locating computers in
has a mixed impact. It
equity in elementary schools
increase use by teachers and stu-
dents in secondary schools, but not
much consequence appears to follow,
in terms of learning or improving
social organizational outcomes.
Rotating microcomputers from room to .
room is generally positive for sec-
ondary schools and improves equity
and access at elementary schools,
but at the expense of computer-using
students getting an insufficient
amount of computer time to accom-
plish much learning. Dispersing
microcomputers among several loca-
tions at any one time appears to
have only negative consequences for
elementary schools, but has the
benef its for secondary schools of
increasing micro access to larger
groups and for a broader range of
activities.

Considerations such as these are
certainly not the last word in

deciding how schools should use the
relatively small number of microcom-
puters they have with their compara-
tively large student bodies. How-
ever, when considering the
educational value of school expendi-
tures on such expensive instruc- '
tional equipment--equipment that in
contrast to movie projectors, tele-
vision sets, photocopiers, and so
forth, must generally be used for
the benefit of a relatively few stu-
dents during the course of a day--it
is important to think, not only of
the instructional value of computers
for an individual student, but of
how schools might most effectively
organize use of computers so that
they would best assist classrooms of
students.

9 | o .
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Tochnieal Appendlx: Multiple Regreunion Analysin of Location BEtects

An_Introduction to Tableu bl = ..

The_analyels._of location'u lmpact
on_patterno_of micre. usc “holda
constant" other factorg. ‘'The
relationship between wherge achools
put their micros and how they use
them was examined by statistically
holding constant several "back-
ground® variables which al so
affect "where" and "how" schools
use computers: the number of gtu-
dents enrolled, the number of mic-
ros at the school, race and soclo~-
economic status of the student
body (measured by two dichoto-
mies-~-whether the school was a
"high SES, predominantly white
school™ and whether it was a "pre-
dominantly minority school™), the
year the school first obtained a
microcomputer, the influence that
a single teacher had on the
school's first acquisition and
implementation of a.microcomputer,
and the presence of computer
enthusiasts on the teaching staff.
In addition, the number of regular
computer~-using teachers--itself
one of the outcomes of locating
equipment in different places—-
~could be considered an indepen-
dent determinant of how well
schools use microcomputers; there-
fore a second regression equation
was calculated with this variable
held constant as well, and results
are shown separately in the tables
whereever it made a difference in
how important "location” itself
seemed to be.

"Results_are shown only if at least

a_modest relationship was £ .
Each of the Tables Al througu &5
- shows descriptive statistics and
statistics from the multiple
regression analyses for one of the
five location variables. Results
v shown only for those outcomes
w ore the location variable was at
least marginally significant in
the regression model used
(beta=.08 or higher; approximately
equivalent to p<.20, elementary:;

ERIC

IToxt Provided by ERI

p<a10, secondary) .

Columng_l_and. 2_ohow glmple avar-
age. valued_Lor two.groups, ol
goehoolu. 'The flrnt two columng ol
nunbera in each table gshow the
average valuea on the outcome
variable (for example, the average
" number of rteqular micro-uusing

t eachers") for those schools that
had the characteristic in question
(e.q., "micros only in clasa-
roans") and for the remaining
schools (i.e., "micros not 'only
in classrooms'"). Some outcome
measures (for example, "breadth of
use across 13 appl ications") are
built from indices of several
questionnaire items. In these
cases, "average values" do not
have a concrete meaning, so the
computed averages are omitted Erom
the table. The "Units" column in
the table is shown as "(index)”
for these situations.

Columns 3 and 4 show how.clesely— """
. _linked.

The correl ation coefficient (r)
and the standardized regression

_coefficient (beta) are shown in

colunns three and four. The cor-
relation coefficient is a descrip-
tive measure of how much an out-
come variable differs according to
where schools put microcomputers.
A "zero" means it does not differ
at all; a "1" or a "-1" would mean
that the outcome is totally deter-
mined by the locational contrast--
-not a very likely occurrence!l

"geta™ is similar to the corre-
1ation coefficient except that it
shows how much "outcome" and
"jocation™ are associated after
taking into account that different
types of schools locate microcom-
puters differently and these other
factors also affect the outcome.
It can be used as a rough guide
for determining which outcomes are
most affected by the contrast in
locational arrangements high-
1ighted in that particular table.

10



Column J uhowu thc meagL~o£ loua~

anLlQJh. “Mhe lant tx)lluull Label ad
"h," aldgo comes from thc:nnult:tplu
vegreasion analysila, Tt da equl-
valent to the difforence bhetween
the two "averaqe valuea" (columns
one and two) after_controtling on
other_backyround Lactorg. Agaln,
for thoge outcomey bullt from ind-
icea for which "average™ values
have no concrete meaning, the "b"
value ig omitted from the table.
The "beta" coefficient, compared
with other "beta" couLLlcxenLu for
that locational contrast can give
the reader a sense of the impact

of location on that outcome varia-
ble.

An_example: The first row of

entries in Table Al, Table Al
shows several ways that limiting
microcomputers only to classroom
locations affect school and stu-
dent outcomes. The top half of
the table shows outcomes affected
-_Ln,£lementary schools. The first
of these is the number of teachers
who regularly use microcomputers.

Table Al:

Average for Schools..,
With Miuvros of 1n
NOT "Only in
Classrooms”
{mean)

With Micros

ONLY IN
Outcome Variable CLASSROOMS
(mean)
Elementarcy
Number of Regular

Teachet Users....... 3.1

Breadth of Use Across
13 Applications.....

bominance of Programming
over Drill/Practice.

Computer Time Per

Student User........ 27,
Secondary
Number ot Regular
Teacher Users...-... 2.4

Number of Hours Per
Week of Student Use. 13.5

Equity Between Above-
and Below-Average
Students' Use.......

Dominance of Programming
over Drill/Practice.

Computer Time Per
Student User........ 68.

[y S T I L B ¢

O i
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35.

85.

lwo give the
teachers who nne
In two qroups of

Columns one and
averqge nnmber of
wicros vegqularly
elemontary nehool a: thope that
keep micros only In alasgrooms,
and thoge who have wicros ol ne-
where (whother or neto they also
have any in ol asscooms) ., On tha
averaqoe, there are 3 nore mioro-
using teachers dn schools that do
net o limit thelr micron to ol ats-
roomg (6.1 va, 3.1).,

But the "not only in classroom
dchoola al go wmay have more microg
altogther, may have had micros
longer, or may differ from "only
in classroom" schools in other ’
ways that also might affect how
many teachers use micros. ‘The
multiple regression procedure
accounts for these factors which
otherwise could "confound" our
understanding of the impact of
location on teacher use.

The result of the analysis,
shown in Column 5, is that there
are still 2.6 more regular micro-
using teachers in elemehtary

Impact of Locating Micros ONLY IN (QLASSROOMS on patterns of Micro Use

Measures Impact

Association Units
(Units) r be ta b
.1 teacherc -.22 ~.18 -2.6
(index) -.15 -~.12
(index) -.07 -.12
~.17
minutes -.10 -~-.09 -7.2
~.12 -9.5
A teachers ~.25 ~.18 -1.3
.5 hour s -.13 -.09 -2.1
-.07 -1.6
f1ndex) .08 .09
{1ndex) -.08 ~.07
~.10
minutes -.11 ~.09 -14.
-.11 -17.
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gchoola with mleros locatad in
places other than clasprooms than
fu sehoola with micros only in

classrooms, other factors
aveounted Lo,

Notlee alnao that the bota cowt -
flelent Lo anly abightly lewn than
the corvelatlon coeffleient; vthin
1g true aloo becausa conbroll bng
on background factors, in thin
case, docu not appreciably change
our impresaion of the importance
of location in determining teacher

utilization of microg. Ag o malb-
ter of fact, becauge we have conb-

rolled on so many variables with-
out the relationship appreciably
changing, we have more confidence
in the idea that location is actu-
ally responsible for differential
use by teachers.

Table Noteg

Where two successive rows of
regression statistics are provided

(R

Far a single outeome variable, the
pecand el s for a yegression

ciation Chat also holds congtbant
Chamber of reqular teacheir-lbe s,
Phia second se b of nmhe s aie

dahown onty when they make o dit-
Forency , bn the maviy it tde ot A TR

or "L for the locavion varbab ey
An antry "N HM meann that artes
hal ding "numbeer of Loravhier e "
conntant, location fa not, indes

a Jdotoernwnant of the
( N "Il()‘l :ii e

pendentl /s,
ontcome varlabla
ntflcanc®) .

Nesldes controlling on the var-
Lous background factors menbioned
in thisg "introduction,” the
regresuion equatlony for "rotate
microg between rooma" control on
where wmicros were placed (lab or
library vs other), and the equa-
tiona for "number of (simultane-
ous) locations" control on where
they were placed and on whether
arny of the computers rotate amoly
differant locations.

Table A2: Impact of COMPUTER LABORATORIES on Patterns of Micro Use

Average for Schools...

With MICROS
IN COMPUTER

Outcome Variable LS
f . (mean)
Elementary
Number ot Regulat
Teacher Users....... 6.2

Number of Hours For
week of Student Use. 16.5

Percent of Students
Who Use MicCCO..eaess 43.

Equity Between Above-
and Below-~Averade
Students' Use.......

Dominance of Programming
over Drill/Practice.

Student Enthusiasm
Because of Micros...
('social' outcome)

Secondaty

Number of Regular
Teachet UserS.eeo... 4.0

Number of Hours Pet
Week of Student Use

Breadth of Use Across
13 Applications.....

.Dominance of Programming
over Drill/Practice.

Equity Between Above-
and Below-Average
Students' Use....oo.

o Computer Time Per

l(: Student Use@f.cecsens 90. !

)

Aruitoxt provided by Eic:

Mea suc ed [mpact
WITHOUT of tn

ANY Computer Aussociation Untts
Labg
(mean) (Unitg) t bheta b
4.5 Leachers 12 .04 1.2
13.6 hour s .13 .15 3.3
. .10 2.3
30. peccent .18 .13 9,
.07 5.
(index) -.12 -.16
-.17 ———
-~ 7/‘/ \\
(index) .15 .17
.19
(index) .19 .19
3.0 reachers .15 .08 0.6
14.2 hour s .12 .09 1.9
.08 1.7
(index) .18 .18
.16
(index} .11 .08
.10
(index) -.09 -.10 »
69. minutes .14 W11 15,
W12 17,
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