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.., The purposes of _the program were (1) to 1ntroduce computers and already
dev loped computer: curnlcular materials into the secondary schools of the District
of “Columbia, and (2) to study and make explicit. the, process of adoptlng the
computer—based materlals. The four schools involved in the program were Woodrow
Wilson, Dunbar’ and Eastern High Schools, "and ‘St.. Anselm s Abbey School a prlvate '
school. - . ‘ :

: - N )
. Two sets of activities were performed corresponding to the two components of
the project: (l) facilitating the adoption and change process,- and (2) studying th1s
change process. -The basic pollcy of the -project was to 1ntroduce’computers irto
the curr1culum through the use of curricular materials which had already been developed
elsewhere. . v L ; ‘ / : N :
The study was designed to prov1de a systematlc, yet flexible, method of gatheri- ,
analyzing, and presentlng 1nformatlon bearing on a wide range of complex and inter-
" related factors-that are active in the adoption process. The researchers decided that
to focus on purely technical or cost. factors would be to ignore the most critical”
factors in the adoptlonOf educatiohal ‘innovations. - Attitudes,’ values,'roles and
1nterpersonal«relatlonshlps.were addressed i order ‘for the study to reflect the
real process of.change, even though such "objective" measures. as student grades,
attendance, computer-usage, or costs are also meaningful. A four-level conceptual
framework was adopte@;fOI the study. The four "levels ‘of reallty were: (1) the ’

institutiondl (schoo cenv1ronment' (2) the project env1ronmentg (3) .the curriculum

.

computer use were determined~at each school, there was one adoption goal tp -the
project as a whole: - to have the computef-based curricyla well enough established by
the end of tHe project period ‘so. that these act1v1t1es would cont1nue after progect‘

funding and support ended. : _ . A

~ »

A complete descr1ptlon°o£ progect findings can be found in Chapter v of this
report. ' The findings below are extracted to, provide the reader with a synopsis of
the study S. more‘important results, concluslons, and recommendations. ‘ R

, . -
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1. Number of users increased from. approxlmately 780 in the first year R o .
_approximately 1500 in the seecond year. -

2z, Vumber of user schools. 1ncreased from 4 to 12 in the second year.
. 3. The_Superlntendent agreed to provide continued support for -the 1nstructlonal

ST Anselm's Abbey School. estab@Mshed its own network with the1r extra ports
whlle continuing to exchange programs and ideas with the qother orlglnaIprOJectSchools.
- -5. The original pfoject teachers established, ,on theirown, a popular training

workshop for new, interested teachers. Yl

" ment_in thewquallty of student achlevement and attendance. T ‘

- PR N -~

> ] T

environment; and (4) tHe' learning activities. Although ‘specific objectives for v ]

‘program-din the, DeC. Public Schoolss ] 4

’ 6. -Where data were obtained systematically, the results clearly shotw 1mprové— .
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7.4 Desp1te the initial’ fOCuS of the grOJect on adoption rather than development,
. over -50% of the programs used in the secon Year alone were developed from scratch
-and 12% were modified by the project ‘teachers. Teachers felt the need to tailor

9. As HumRRO relznqulshed authorlty, no mad#%ément leadergémerged w1th1n the
..\progect schoals.” The lack resulted in the dormancy of post—progect plans for
- 1nstruct10nal computing in the D.C. ¢SPACE Project Schools.

‘ '10.- . It was not feasible ,to develop, during the project llfe *a necessary
‘\\ba51c .skills package which could have beneflted all schools in the D1str1ct. /
Reco gndations: : - o _— :

Iﬁflnstructlonal computing is to contlnu@ to help D.C. Public’ Schools. s

LA d. A strong polltlcally aware person is needed to cgordinate 1nstructlonal
—sompuﬁing in- the D?C Schpols. Preferably,\thls individuad’ should be, an 1nstructlonal

*person with computlng llteracy and w1th the authorlty & the Superlntendent s Office
. beh¥nd h1m/her.

o4 7o 20" There.is a neeé-to establlsh~some data’?eoordlng standards so .that 1nstruc—
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. most, materials to their pedagogy. . \
= 8. Release time was not sufficient for the teacher as an ﬁncentlve to b
continue work. *

tlonal.effectiveness can, tasily be measured and programs. improved. . b .
_ 3. A D1stsact-w1de\comput1ng literacy program is needed 1f the value of -
instructional computing is to"be peréeived. - .
4. Remedlal comp-:ter-based math and: readlng packages should be obtained or _ e
developed and made accessible to all elemeutary and secondary schools. . o
’, ‘. \ 3 . *
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were (1) to introduce’computers.and already developed computer'curricular TN

T |

‘ Board. ‘Ms Phyllls R. Beckw1th Dunbar ngh Sch ol; Mr. Wllllam J. Saunders,

"in computer¥based eduqation: Dr. Sylvia Charb of the Philadelphia School

“ System, and_ﬁr. Thomas Dwyer, Prlncipal‘Investigator for Project SOLO (in the

‘ . D.C. SECONDARY SCHOOLS "PROJECT FOR ADOPTING o
: COMPUTER-AIDED EDUCATION . \ . .
(D.C. SSPACE Program) SN
o."\ T . ’ « N
cooes "0 . SUMMARY | ' ,
PURPOSE' - \ - Lo

The SSPACE program was sponsored by a grant . awarded .to the Human Resources:

Research”Organization (HumRRO from thefNational Science Foundation (Office of

-~ -
- - -

Téchnological Innovation in Education.)l The purposes of the.two—year program
. $ — : - . e

N

materlals 1nto the secondary schools df the District of Columbla, and (2) . s

to study and‘make exp11c1t the process of adoptlng the computer—based materlals.;

The four schools 1nvolved in the prbgram were Woodrow Wllson, Dunbar and

.

Eastern'High Schools, and St. Anselm s Abbej School, a prlvate school.

-

o r .
ORGANIZATION AND STAFFING s ° . .
-h To facilitate the conduct of thls Cooperatihe venture, a Board Qf'Directors'

- ‘
- . . -

was established to provide overall guidance to the prOJect The Board was

chalred by Mr: Maurlce Jackson, Prlnclpal of Woodrow Wllson High School. The

prlnc1pals of the other three part1c1pat1ng schools were members.,of the-

Eastern ngh School- and Father Michael Hall, St Anselm{s Abbey School ) . -

'Other.members‘of the “Board 1n1t1ally;1ncluded two nationally known experts

- . . v

)

id 2

EQ'Elptsbnrgh School System). The Principal Investigator from HumRRO, Dr. Robert:

- . J. Seidel, was the seventh member of the Board. (Mr. Jackson of Wilson High

<'x.;as Co-Principal Investigator of this study.Y " . /

5

» . o~ °

s * .o -
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HumRRO proVided a Director of Support, 'Ms. Carol Kastner who was

-

responSible for the day-to day operations to implement the computer-based
e

materials'in the schools. Additionéf HumRRO support personnel helped teachers

.

‘and student assistants at each school accomplish their proJect—related . i}

-3 Y

i activities. A deSignated HumRRO staff member was on hand daily to~help each

-

.

‘aﬁaéé capacit;'for 8 additional ports. This capability was not fully utilized

participating school. .
— ‘ ‘ . - 7 ¢

Each school had a "chief' teacher involved in the project,’ as well: as
one or two “user" teachers designated*by the pxrincipals to participate; These

teachers were released one—fifth time to work with. the proJect during the

. . iz
first year, integrating the computer—based materials into their courses.

&

K

Additional interested teachers were brought into the progect during the second

/ . . “
a

- . .

year. . . . - :
ol PR e . . ‘ . N

¢ The system configuration was designed to be expandable. Each school had

.

8 computer terminals. WOodrow Wilson High School had a Hewlett-Packard 20C.7F

s .7 - o

access system with*'16 Egrts dedicated to remote users at the ‘other schools 3

[ _ s

h-4

since Dunbar and.St. Anselm's also had access to their own computers, Hewlett—

%

Packard 2000E s.- At gny one time, ports were available into Wilson. Dunbar s

———

200 had a‘capacity of 16. simultaneous users, eight of which were utilized

_An additional port cost approximateiy $30/port/month for'%elephones and data ~

- z

sets. Planning for a ratio of 2 terminals/port gaVe the capability for an . S

2
>

-
-

’.
I

N

additional 16 remote,terminals into Dunbar.

- .

THE GENERAL APPROACH - * - | -
> . : A~ 7

*va ga o e B / v.‘\

- F Two sets of activities were performed corresponding to the two components

- ~

of the projectf 1) facilitating thée adoption ‘and change process, and (%}

studying this change process. _'f s - : - R \
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” Adoption Process

: foae L “

It was a basic poMcyaf the project to introduce Computers into the’

s . .
. - -~

curriculum through the use of curricular'materials which'had.elready been
. - A X . . - _ - -

developed elsewherel"(That is, the primary emphasis of‘this_project was on

' adoption, not development Y While it was expected that there would be some
¢ . . l
’ problems in 1ntegrat1ng materlals 'from the outslde" 1nto the educatlonal

‘prograws-of the four schools, the principals agreed that it was far more
- . s ) 2 ]

2

feasible to use such materials initially_than-to begin developing new materials:

N - ! -

'speciiacally fox-their sc bols. . o ' _ -

J

’

... Study Approach » - . ’ .

)

R X- The. study was deslgned to prov1de a systematlc, yet flex1ble3 method
- - < .’
of gatherlng, analy21ng, and presentlng information bearing on: a very ¢1de

. , .
tgnge of compl@x and 1nterrelated factors’that ‘are actlve in the adoption

~ . 7

- — ~ &

proCess. "The’ researchers declded‘that to fogus on-purely technlcal or cost
. /1 -
"factors would be to 1gnore ‘the most cr1t1cal factors in the adoption of

’ ' b
Educatlonal 1nnovatlons. Attltudes, values, roles, and 1nter—personal

[ S
- - ~ : LN

relationships - needed'to be addressed 1f the study were to reflect the real

, rocess of chan e, even though such "ob'ective measures as student grade 4
P g g ] é grad

\
attendance, computer usage, or costs are also meanlngful. -

W .
LI ' 2 . /

A four—level conceptual framework was adopted for the study. The four
i L .

=

A N -
flevels of Teality" were :/}(l) the institutional_ (school) envl;onment; (2)
i : - .

ithe project environmentj; <(3) the curriculum environment; and (4) the learming
- N . -™ . . ) P . . ) . - . ‘ X s
activities., - i ™ .7
T W L. . a , _ a
“Although-specific objecti es for computer use were ¢:1. —ained at each
) 7 R " - : ) trme =
chool there was’ one adoption goal to the project as a «- - That goal[

s .

was to have the computer—based curricula. well enough establlshed by the end

of.the proJect perlod so that these act1v1t1es would coLtlnue after progect

< s \

sffunding and Support ended.‘ Thus, early and cont1nuous post-proJect plannlng

G -

[KC S SR S

!
i
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2
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as an integral activity of the joint effort (including administrative,
. SNt . L~ .

'financial;‘and"educational'meehpnisms)“was;established;“~lt—wasuhoped»that~v-

i Py . s ,
these\plgns would insure?that_withdrawal of federal and HumRRO support would

”
\not'result,in deterioration of the edh&ational programs ‘that had ‘been
. . . .

. . hd ‘ ) [ .
established.in ° the project. This necessary planning function to effect a

-~ . . . u - A
- M . . . ~

! - wo . . .
smooth turnkey transition from external 'to internal management and operation

Z

N . ’\ ) B T ~
_began at the start of the grant period. Informal memoranda were a continuing

product of management meetings such that on an interactive basis, a self-

sustaining coherent plan emerged. The HUmRRO Principal Investigator and

ll

Lo Director of Support -met with the princlpals at a minimum of once a month

(every two weeks for the first .three months) and the Board ofaD rectors met

L]

4

- ~

"‘The production of the new plan was to be the primary responsibility of

the principals with suppqrt provided'by the HumRRO staff. HumRRO staff

quar&erly HumRRO support personnel met w1th the teachers b}}weekly _L:

'formulated the Draft Plan in early l976 Detailed hndgeting and final prepar—

.

ation.Ofthe New Coherent Plan was completed by. the Board of Directors, and
S Lo

-

submission was made in April; 1976 to the Superintendent,,Office of State

- - - - . )] \

Administration of the B.C. School System.

PRINCIPAL FINDINGSf | | e _

o R & -

A complete description of project findings can He found in Chapter Ve

The findings described below were extracted to prov1de the reader W1th a
A . 2-‘“« .
synopsis of the study's more important resultsg conclusions) and recommenda-

el .

s

tions. - : ' i . &

-

. l.‘ Ngmber-of users increased.fromgapproximately 780 in theffirst year,

to approximately 1500 in the second year.

2. Number of user schools increased from 4 to 12 in the second year.

’ 23 : ' . f

&
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3. The Superintendent agreed to provide continued support for the

__~m—m~uihstructional»computinguprogramtin»theLD;C.U?ublicﬂSchoolslmwmaiumw-A~~fm»m»-;m~»~»ﬂ»»»m

- . . & An account was established’ to pay for both computer and
‘\_‘ - < . ‘.
R A terminal maintenance.
% A )
. ‘@ It was agreed that an instructional computing coordinato -

* * . - / -
: would. be appointed out of the central D.C. School Systep
- . & !

offices. , ' ' .

. . “ ) m X * “
4. St. Anselm's Abbey School established its own network with their

extra ports while continuing to exchange pro%rams and ideas with the other

original SSPACE Schools. 0 /
5. The orlglnal S?éACE project ‘teachers established, on their own, a

popular training workshop for new, 1nterested teachers. By the_ehd‘of HumRRO

-

6..‘Where data were obtained systematically; the reSults clearly?show
improvemeﬁt in the quality of student achievement and attendance.
7. Despite the initial focus of the project on adoption rather than
Ji development, over 507 of the programs used in the'second year alone were

developed from scratch and 12% were modified by ‘the SSPACE teachers.  Teachers

- Y
K

. felt the need/to tallor most materials tec thelr pedagogy. -
, , ) ‘ ‘

8.. RE%ease me was not sufficient forxthe teacher as an incentive to

Y

-

'S
continue work. -

-«

- - ¥

9. As HumkRO‘relinquished authority, no management leader emerged

Al

79

. withih the project schools. This lack has resulted in the dor?angy of post-
! : o . -

-

project plans for imstructional computing in the D:C.'SSPACE Schools.

10. It was not feasible to develop during the project life a necessary
- basic skills package which could have benefited all schools in the district.

-

}
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. ) . R . X \ .
Recommendations: If instructional computing is to continue to help D.C. .

. . . ‘ 4

1. A strong, poli&ically aware person is‘needed to coordinate

instructional computing in the D.®. Schools. Preferably, thls individual

¥
. should be an instructional person with computing literacy and with the authority
“ - s . l/. .
. of the Superintendent's Office behind him/her. - '
2. There is a need to esta:’- :2 some data recording standards,so that
instructional effectiveness can eas.ly be.measured and programs improved.
. o o S .
N 3. A District-wide computing literacy program is needed if ;the value of
) /'l \ .' - - . - R } . )
instructional computing is to be perceived. | - ? -
| _ )
) 4. Remedial computer-based math’ and reading packages should/ be obtained
or developed and made accessible to all elementary and sccondary séhools.
Discussion of the €indings which led to these recc—mend..iions is found
in Chapter IV  of. this report. - This report is orgamized as follows: *
. /’ ) . . '
o4 . )
w3 L. Brief Historical Background OfSSPACE -
J y |
TI. Support and Coordlnatlon Activities :
- (,.. ‘
CIIIL Monitoriﬁ%éthe Ado;tion Process e '
/ - ’
IV. Attendance and Achievement Data :
-~ - - - . -
V. Recommendations/Suggested Models
N P - - »
o ’
2 ' ’ -
- i il ~
- , \ .
’ _\/
- £ o~ hd
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’ - ‘,', A . . ~ *
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Cthapter 1
BRIEF HISTORICAL BACKGROUND OF\lséPACE
. §
, - COMPUTING EQUIPMENT ST S,
- ' In July, 1974 the Human Resources Research Organization (HumRRO)'was
awarded 3 grant‘from the National Science Foundation to establish instructional
lcouputing 1n‘four District of Columbia schoels.x EumRRO's sfecific goals in :
this Project were: (1) to assist in implementing. instructional cbmputing iﬁ" P
the clasgroom and (2) to\\\udy the progess of adopting computer-based materials. .
~The Project began with the purchase of two Hewlett—Packard (H—P) 2000E s and
" one 2000F time—Sharing systems. Site preparatfon at each school (Wilson, Dunbar

"and Eastern Highcschools, and St. Anselm'sOAbbef School) was completed by

Septembei'and.the systems &erc installed by .October. _The original network

-~

. ) configurarion among the foug\schools is shown bglow. . ~
X . ,: - ' - ) \.—/
?-—-—— - - K74
/ —— T - Foim e 1
Eastern , =7 . L7 Wilson = e e : Dunbar '
. e s o] " 20008 T ] 2000E
. o ’ . i \ -
~ . St. Anselm's )
2000E T " ’
- - ' ) >

. EN
~r . -

Each of the lines above represents a port reserved on the Wilson computer.

) .
The four schools received eight terminals each. The termlnals at Wilson and

v
P

Eastern were conmetted only fo the 2000F at Wilson. Both Dunbar and{St. Anselm's”
4 - - - B o .

can tie into the Wilson computer on four of»their'terminals or can use all
.. eight on their own/2000E. .Each of the computers purchased has the capacity
/ ’ o ) 1 - N e

<
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Aruitoxt provided by Eic:
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o }'z-'inére\ase’:. in users.

PROGRAM MANAGEMENT ~ S S S

' computer materials, technlques for evaluatlng their approprlateness to course

-

‘to be upgraded to 1nclude more ports and larger-storage\to accommodate an

.- kS .
o - . -

BN . ° . i
PN 3 R v
* . BN . L ~ . . -~

~. < . . « N '.-

) A _ L Sh - . .
Management of the‘progect was 1n1t1ally assumed by HumRRO* overv1ew

1

reSponSLbllltles were assumed by the Board of Dlrectors composed of part1c1-
o' - L.

pating schools’ prlncipals and the HumRRO Principal Investrgator. _HumRRO s

. s - ‘D

a@proach to the project management was "turnkey. In- practlcal terms, thlS

-~ ‘) -
means that the HumRRO personnel worked w1th the school system to set up

~
- L x

procedures for deallng w1th 1nstructlonal computing and eventually the school

[

system 1tself would 1ncorporate the changesto accommodate theggnnovatlve use

of the computers by the end of the grant period. The turnkey procedure,o

-

1deally would be phased in as the proJect progressed. Fon.the first year of

. the pro;ect, pr1nc1pal management was performed by HumRRO staff. HumRRO's

management cont1nued in the second year,_desplte efforts to have School
System personnel take on'maJor functlons._ The School System assumed some of

the minbr reSpon31blllt1es such as computer malntenance. However, the long—

Columbla program continued to be handled by HumRRO. A complete discussion

L o - : ¢
of:BumRRO!s.roles_is ihcluded in ‘a- later section of this report.

a= . . . -

e

WORKSHOPS o T o P "

L - .
a P

In August l§741:§leven teachers participated in a three-week workshop - -
conducted by HumRRO. Teachers were introducedvto.the availahle_instructional'

obJectlves, ard to the numerous methods employed in uS1ng -the- computer in .

- L. - . ‘e

the classroom. The teachers also recelved 1nstructlon -1n the BASIC computer

programmlng language and learned how to operate the computers and. teletypes. -

<
.

Follow1ng sampllng of the computer. materlals avallable on the H=P computers,

SRR S, 8

i
Cy
.,,/

_rangenplanning and establlshlng the’ computer program as a v1able District of ,



abilities~to program in BASIC and evaluate eXisting instructional computing
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teachers selected programs for ;heir .use in the 1974 -75 school yeér._'In .

- - .,J

addition, some teachers created theiruown programs to fulfil} the needs and

-

ideSires of their students. In the opinion of the HumRRD staff the teachers ‘S

. *

materialsawere superior and continued to improve throughOut the school year. y
P 1 -

After a year of uSing programs which were not completely satisfactory, the

oﬁ -~ . s? .

- .

_teachers requested a second workshop which would focus primarily on develop-

- e P

. ment of new . programs. * HumRRO presented BASIC instruction daily and offered :

I ~ ‘ s . .
advice to the teachers in the development of their programs - During the three-

v

: week workshop in July, the teachers produced a-staggering number of programs

S

significant to note that the total number of participating teachers in the

- . . s

(99)  to be used in the next school year. Lo _ C

In August 1975 the three project teachers from Wilson High School: -

. .

conducted a two-week workshop for Wilson teachers interested in learning about

instructional computing. Ten teachers new to the PIOJGCC attended the work-

> -

shop where they learned BASIC and were able. to sample programs available

on the computer, HumRRO assisted in the teaching of BASIC and in presenting- A -
an overview‘of instructional applications of computing. i ) . h l; ,
. froject teachers from*Dunbar and Wilson conducted workshops at-their ' B
schools during July and August, l97€ Seven interested teachers attended o _i'

Wilson s workshop; Dunbar had ten teachers. The workshops ingluded Sampling '
. N - " ) R P p’_(
of programs already developed, ins§ruction in BASIC and experi entationKof

*the‘instrucfional Dialogue Facility (on the Wilson,system). Teachers attending

the workshops expressed deSire to use the computer ‘in <#he 1976-77 school year. -
Data on usage, of«course, are not presentiy available. However, it is C ’

[

. SSPACE Program increased over 300%, from eleven to 38, after only two years

-of its existence. As an indicator of success for the turnkey approach it is

even more important that this increased involvement of teachers was based largely

.on self-motivated initiative. . . - : . ' AN
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mLASSROOM COMPUTER USAGE --\1974 ]975 - .l. - . B
-.‘/" 1 A v . F .. 4 . _,' : ~
f. AR Intrbductlon of the computer and computer-related currxtular materials

— 4 . \ ,/ 3

was started on a small scale durlng the 1974-75 school year. Most of the

- -

teachers\&n the program focused on computer usage in one of their classes,{

»

7 with other classes receiV1ng briefer exposure. In some 1nstances, students

o - not assigned to a pr03ect teacher used the computer for‘drlll and pract1ce 1n N

basic mathematical operatlons. SRR ) o _
» \"; ‘. . -

<

' The follow1ng table shows student computer 1nyolvement at the four SSPACE

L e

schools. ° ‘ / .-~ i - \“?51'1. -; | AU -
. . B < v . ,..\ " . ) . .
School - - No. Teachers ‘No. Classes No. Students
. : _ { > B
N | Wilson _ 3 11 : 2467 - 4
c > Dunbar . et 3 12 . ' 310 - ' '
' Eastern . 2 4 . 74
St. Anselm's .~ ° '_3 , 8 o147
. . ; A 3 - o —_— EE—
e " ' Total » 1 35 L 777 -

L]

PIOJeCt teachers used computer;based materials in the1r classes in a -

b4

numbertxfdifferent ways. The materlals selected and the way they were used was

a function of the teacher s personallty and:« the type gglclass belng taught-
Several approaches taken by pro@kst teachers are outllned below.

. . Q ]
) . iL Use Existlng Programs The teacher selected an existlng program,

-y

frequently from the Huntington IT or Hewlett—Packard llbrary materials. £§he

v

program was'put’ on their system and used "as is" at the approprlate point in
theccourse.“ ’ . . A

2. Modify Existingﬁ?rograms. The teacher selected an existing program

-

but found that it would not run pr0perly on the system or he/she obJected to

-

the content-of the prdgram.in some way. The program‘was modlfled to meet student

needs. .




o

- ’ il . . - L e -

.- . d . /,o . -
3: Develop New Programs The teacher\ surveyed existing programs to find
3 Yo T

" ones ‘that ‘Were appropr1ate for his/her class. If none was appropriate, éhe

',‘\, .

‘ ) . ' T s
. «teache,r wrote a new program. S . . . . . :

_MWhen the project began it was expected that' teacher use of: computer-based

< k-4

’\ t
«nfa""erialS'would be prlmarl'ly to use existing prograJns as is and to, modify .~

Sl L . - .
vt _emsting programs T Whae actual}y happgned was the greater thao half the programs ‘
) ).'l 1 N X "~ N
teachers tried to use were their own. As Table 1 :.ndlcates, 'degm of usage o XE
.of ex:.stlng programs was highly var1able across teachers. ‘*At a surmex workshop
held at Wllson (July 14 - August 1, 1975). nlne\_of the proJect teachers developed
-a total of 99 programs for use in _the com:Lng year. A breakdown of classroom ~
y- ‘domputer usage foflows. _ '_ S L N
| ' o S L - %
‘ 1974-75 % 1975-76
’
/ o : . ) | .
Total Programs Used . 217 )
.. | .New Programs Developed | - 115 53 ' 99, .
| . - ' - ' . - (as of 8/1/75)
v Existing Programs Mod:.i.fj':.ed_v - 26 /‘ 12 - .
¥ . . ,
; "| Existing Programs Used As Is 76 35 \ S
. . - o . .\
. ‘_:g_'~ v
- - -
o‘. . .’ L y -
. o . 11 A =
I . ’ a
: _ - _
’ - 1 t’ lb COERY
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b . * ¢ { ) .."A.
Ctalel . 2 |
. v, [ . ' . 4

4

: o v e e { v ) N .
o 3 Total Programs . . New Programs Exis@ing Programs Existing Programs
Teacher = Course - . - Used Developed ~ ' Modiffed . Used hs,Is.

LN CoL ‘ A
Hilson BS N s

Baidk  MSCPystes ., 8 1 1 g ‘
| Clark Agebra-Trig " - .‘ |
o Intensive - u w0 |

sy emsyr. . 3w 1

Total . N R N Y A

| Dunbar HS \3 o e | A \ L
) &1 R " . - . ' ': . ’ . ' , \
. [Alexander Intro to Office S ’ ‘
- Machines' R NG

P

. .
Rahmg ' BrstHlE ;1 - )
" Elem Algebra .~ - 2% | B3 g
Sidevater Applied Math ~ .33 30 . . -
N | Total - - 7. 2 ST —T
| ~ ‘| Eastern BS - - ' ‘. . ' - o , E . J , .;-

{ Yamming Algebraé 0 | T 8
| Street - Bookkeeping 66 0 S0

| Total - o - 2% - v 15 S N, §
§_t_.~-Aﬁs:elm's e oo “ o ‘ B AR | S
Bergeron, . Algebra 2 R 7

;‘.'
Hemkels  Physics I’ | o

1Faby = - Merica'n_l'?iteratﬁfe.' T P EE A A
3

Total - v T 68 30

TG



Y
-3

3

1975-76 -SCHOOL YEAR

- the second year of the project}

P 8 'v-.. L . .
.All of the originmal project teachers-continued their computer usage in

L >
‘ . e,
)

v,

P -
. -
A4 . - ° . . hd

T & - N
Some of the teachers receiwved the same classes

B e

. . RS, -

to teach* some had new classes altogethpr. In additidn, nonrpioject teachers

at each of the schools also became 1nvolved with the computer. St' Anselm s
system expansion to six Schools_increased their computer ge.. A JOlnt

effort between HumRRO and SSPACE produced a week-long computing literacy
- - . R -

student members who are interested in all sorts of computers and applications.

_— 'Q—f

course for 10th graders at Wilson. The computer club at Wilson has over fifty-

e
-

“ . -

HumRRO participated in teaching a courseée entitled;prplications of Computers

Catholic University. -

of the teachers'

s

~

. e

course prOJects are presented in Chapter III.

in Learning" which was“offered by the Educationab Technology Department of
Twenty—four teachers from eight schools 1n Washlngton

'Tenrolled in the class which,utilized the-Wilson computer.facilities. Highllghts‘

L

Conservatlve estimates of computer usage 1nd1cate that approx1mately 900

? - -

t

\

: g . . . 1
) studentslused the system this year during their classes. This number does

2 " -

','not inclu&e the schoois on the St. Anselm's system, because estimates of"

v

usage are not avallable.

- 140;.

the first,year;_Eastern,by 89%;and“St.-Anselm E

.

and St.

H - _1,
Anselm s had 450.

v

another site dnrlng this . time.-

.

“eriC

e
- 7

T . ™
e

. e .

'Wilson,had‘AlO usgfs; Dunbar,had,ZOO;‘Eastern had

- .
~ . . - e
a

‘Wilson increased its number of users by 67% over

- -

ontinued.at almost lb07

4

The . reasons ‘are not obv1ous, but the school was {h a state of re-locatlon to

.
~

Also,-there seemed to be a teacher morale -

. - . \ . i - .
'problem moncerningiadequate release.time.- B \ R .

~ . .
e

- - N
> -~

lwe ate-sure that more teachers and studenté\used the computer than we are
aware of. . : : :

’

~

. N
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_subjects; Students at Dunbar have written quiz programs on ‘their favdrite

u
2
R
EY
.
o

- Programsﬁheré-written and'modified'throughouk'thé‘schgolsyear. -ﬁével§p—
A : { ' BRSNS
ment efforts durlng the year ylelded flfty sevén new -programs in varlous
~ -
o Q:l T —_—

Val &

.

snﬁigcts for other students to use.' Many of the students who . learned pro%ram;

.-. 4

ming last- yéar were invaluable in helping their teachers write materials for

G-

ERIC

Aruitoxt provided by Eic:

their Elasses: J . ~ : . ,
"- . w \ ' N h ' . ¢ ~ . ’ . : ~
RELEESE TIME ST | - - | J
Because of prov1s1ons 'in the Nallonal Science Foundatlon grant, durfng .

: - e

the first year of the project pa}t101pat1ng teachers were re11eved o‘ one—

kS

fourth of their teaching duties:’ Teachers spent their release time in the

. “ -

computer room‘élther creat1ng or modlfylng programs or a551s;ing students

'
. NS

on.the computer. In addltlon many of the teachers opened the computer room

“m ) £
LY - o -

for student use before and _after school. S o

Release money also prov1ded for other ‘growth experiences for SSPACE

-~

teachers. Half of the teachers traveled to Phlladelphla in October 1974 for
o : . . N
a demonstration of programs being developed by teachers in. the Ph;ladelphia

Public Schools. Three teachers attended the Assoclatlon for Educational

A R )

v

« . R -
v

in April, 1975, in Virginia Beach. One of the teachers from Eastern:traveled
to Denve§ to see the Math Curriculnm Project afid %ge dttended a- conference on
. a . . - & . . - - ..,‘.

Computers and Math in"Phoenii,'Arizona. : S ' ' . - ‘,\*< -

s - .
To. - P - L

Data Systems (AEDS) Annual- Meeting and a Hewlett—Packard Users Group meeting -

'Student .assistants were also provided by the gramt.’ Each,teacher recruited
. P ) . . ' . 4. .

one or two of'his or her students who showed zeal'for the comphter. Respon—'

S

sibilities of student ass1stants varied among teachers, ‘some students ‘were

— 7»
-

*

on handAin_the,terminal rooms to help students sign on and off, access programs

and write programs.’ Other assistants developed new programs in accordance -

° -~

7 - o~

)

™



- il 5?with?teacher-formulated specifications. At‘W1lson High\ School, the student

RS “‘ x

i SN ¢a§sistants:§ecame so ﬁdept at prggramming that they actually operated the. -
/ - ", PO \ * . ./‘
' computer and Wrote sophistx/ated PTOZYaMs for both students and teachers to

- < .t ’ o .
_:’ .# .use. Details of a student as:}stant questioﬁhaire are in Chapter IV, Level 4
- L ‘. P - [
: r Duringﬂi975-7o release time “was not provided for mosi of the teachers
O . because~of s?gffing_and’budget prohlems.in E?g‘D.C.:School System. ,In addition,
| ; ) the teachers'at‘WiTZOn'had in some cases |

twice.as many students as "they
T . S N
had had the prev1ous year. This resulted in a lack of planning ‘time. We
S Y. ) - o

feel the ﬁo%ered release time’ has been a major deterrent to the development

-

5‘\ . . =

£ ..
- of new programs during the year..,It 1s-HumRRO s contention that reallocation -

- o
o of‘teacher time for computer curriculum development 1s a critical factor in

ST L T

';,_/ the successful 1mp1ementation of such an- innovative educational technology.-
PR} « 0 * T : <

.. Further discussion of our, findings 1s presented later in this report o

A
0

" HUMRRO'S ROLES o S T

e . » 3 L . .

Mon1tor1ng the Adopt1on Process | F

.«(“ . - . . T

4 . In addition to HumRRO support personnel who were responsible for the‘

»project management, a HumRRO studz\team was responsible for studying the x4

- ER

adoption of computerrbased materials throughout the National Science Foundation

grantwperiod. Thé HumRRO plan for monitoring adoption is multi-leveled .

feel that'comprehen31ve understandingqof the adoption process<is possible only.

throughlmonitoring of the innovative project as it touches and;is influenced.

- - by relevant parts'of the .entire school system. “The monitoring, therefore,

extends from the Superintendent's office down to the individual teacher and .
- g _ 2 '
his or her students. To permit systematic examination we diVided our study

into the following areas.‘r o SR fj_. R : j\

P ‘. - . .
- - : - : E ,

. Q . Level l‘: System~EnVironment. This level examines the schéol system

-
.

.
Id hd -

and the relations of project principals, teachers and students to ‘the entire

o D-C. School $ystem. N f' AN 4"Wﬁ" o .

~ P . : . 1

EKC ’;V S ,_.'f ..‘w‘»?:-__“ . o -




-‘,‘ » .\. - -. . < : ‘ <
'~ Experience 4n usrggzeh’bfougilevelﬁa\proach has shown that ghe levels .

~affect the\student s use of computers in a class. For future “formative

e

‘ either confirm or negate  the ‘assumptions.

T LS . . -

. -F . : . o ) :
- Level 2: Project Envitonment. In th1s ‘level the communlcatlon networks -. .

- . h . - d
- - . .. : - : ] .-N
: : R

of all~proj ct personnel'(including_HumRRO and the hardware vendors);are

~ . . . ~ .
. » . . . -

+ exarined. . o L . : : 5 s . N L

v

. L . - - . : ‘ : )
Level =¥ Curr1culum Env1ronment. Thls level focuses‘on the teachers

] o . ':f

hY

_and the implementatlon of the materlals into thelr currlcula. Sl

cm———— I . -
RS |

Lgvel 4: Learning Activities. The student's achievement;-attitude ‘towards,
4 o - -

and use of, the computer materlals is examlned in thls level. ; ' -

G -

[

. L _ o0
are not completely independent. However, conceptqallf'thls method of examin-

_atiom provides comprehenSiv coverage of the factors whlch affect or*potentlally
/
o

-

evaluation purposes in slmilar projects, this roach also ields a pra tic
PP y P gma

'assignment of most activities and events relative to the various levels.

-Chapter IV contains measures and instruments from all four levels.

_.

Included in our four—level approach is a set of assumptions we formulated-

4

at the onset of the progect wh1ch we hoped wduld hlghllght pro;ect activities.
\c
In ‘this report we list the assumgmlons and d scribe what transpired_to"7,

. .

- HYPOTHESES

. . o . ’
“ Level 1: System Environment

.

As mentloned earlier in thlS chapter, HumRRO inftiated the SSPACE PrOJeCt

. 3 )

with some fundamental hypotheses about the adoptlon process apd how‘it would

progress throughout the grant period. These are listed below. Later in the

report the d1scuss1on Wlll be expanded to 1nc1ude our modifled hypotheses'

- \

as the project progressed.
1 _ ~

1 . . -

A fundamental philosophy of HumRRO in th1s grant was that pr03ect

)

management would be tuaney. That is, HumRRO would help ‘to establish baslc
- . . 3 . .

>
.

m L.
SN
)

- . . . - L ~ - -~ - A A
. s . . . - P S u - . - A .

N .., - . . - ™~ b . ’ o ° : ' ’ . Y )\ L.

TR ' . o . - ’ ’ ) ¥ RN
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4 . 3 . . l .
. \; o \ ol

\relationships and procedures which w0uld later be~assumed by members of the

u%school\syste/—(ffbm the school board to- the s\ﬁ*ents) We- visualized a

¢ — -
. gradual procesS‘which was to take place over the courseaof the project in a,

- -
-

systematic manner._ This process would insure continuity of the program so

NG , :
that it would;become a-natural part of the school system curriculum. Some Ly

_functions we recognizedAas being more easily incorporated with the existing

OrY

o school system structure. Other project issues would require extensive prior
negotiations, explanations and the cooperation of project participants'with"
school system representatives. Specific itemSuconsidered were:~
£ "

;,<= 'l; Increased direct communication between teachers at different project

*.schools would be necessary to facilitate the Jprocess of adOption.

2, Private and public/Schools would be linked together, sharing resources

oy
= Vi

and keeping one -another informed of any problems encountered and progress A .
. made within the respective school systems.
| 3. At the end of the grant period, the two school systems.wouId assume
overall management and fiscal responsibility for those portions of the SSPACE
Program accountable to, their’ respective sectors, public and pxivate.' Examples
‘<\\\ of fiscal responsibilities are: computer ‘and terminal maintenance, release )
b . . 5 ;

time, if any, related computer supplies.
- : ¥

4. School Board awareness and involvement would be: attained by the end
of the grant..”

5. An open—ended question was whether or not and in what form the
"electr/Bic school system established between public and private school

systems by SSPACE would continue.

6. The SSPACE Program would‘naturally expand to,include community -
: - T , . ey

members.: . .o | S

17

\w' .
Cx_)



. have different backgrounds and educational philosophiésf

- 4 . . . .
hypotheses follow. S : - ST

.Level 2: Project Environment . _ )

. _ T . . . .
Initial-hypotheses hgld at the project. level included the following.
1. Each school entered the pfoject-with dfffefent goals and methods . N

of computer usage. The differing c0mputing environments will demand unique
. 5 - _ i

management schemes and scheddle§ to be responsive to the unique needs of

\
\ >

teachers and students.

2. The hardware and software vendors would be sensitive 'to the unique

-~

.needs of the varied educationai énvironments in which they pléced their
products. - B L -

3. Student assistants, trazined early in the project,. could provide the

~

day-to-day support required for‘te§§§gal operations. - - .

.o < : 8 - . . ) .J'. '
“Level 3: Curriculum Environment. < )

The background premises for this level are below, followed by sPecifiE o

hypotheses. ; >

1., A major premise in this level was that the project teachers would

2. Their impleméntatiops of the computer into the curricula would

probably be*differeqt from one another's and would refleét their backgrounds

and philosophies.

3. Despite individual teachér differences, the geaéheré would ‘have

goalé'in common and would ‘work together to achieve their goals.,,Spéq;fic

-

W
- .
. -

(a) Teacher computing expertise, training and attitudes will affect . -
goﬁputer'usage'and its effectiveness.
(b)  HumRRO would be a resource for teacher selection of computef.

materials and suggest data items for collection.

-t



.
a

(c) As teacher confidence with programming grows, a teacher will

L be less satisfied wigh existing‘pgckages aéd will yantCEQ deveiop his/her
own instructional éﬁplications. ‘ ;‘ S WSI | J
| (d) _Teécher_compﬁting a;ti;udes will affect student attitudes. .
(e) While integrating éomputer.usage into gheif ciasses, ﬁeachér;

-~

would add new cburse objectiwves dealing yi£h the computer.. ‘

Level 4: ‘Learning Aétivities . . ' .
. ¢ . . . B
. ‘}. \'ﬂ_ . ) . -
o Assumptions about student learning activities are below.

»

1. ¢ Computer usage will affect student opiniop of thé_class.
2. Student motivation to learn is inc:eased through involvement with

’ .
computer-based learning materials (CBLM).

.
¢

'.3. Intensity and variety of combuter use will iﬁcréase with‘successful

student achievement. -

DA
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S

. ’A.

‘community, and project gﬁpansion; Originally, the Board was chaired by

natlonally known exPerts in- educatiOnal computlng (see Flgure l)

\//L;T'" ' .
~

Chapter II ' ;ﬂ
: 3
’ SUPPORT.AND COORDINATION ACTIVITIES

BOARD OF DIRECTORS  ~

The fypction of the Board of Directors of the SSPACE Program is to

- provide overall guidance and determiné project policy. . Some of their concerns

‘this past year have beentrelationship to the school boafd, to.the_lccal

N
.

[

Maurice Jackson; CO—principal Investigator of the Program The other members

‘included the principals of the other three schools, Dr. Seldel and two

- - -
v .

‘? ‘Y
~

*'First Year.
Board of Directors

S . . - - ~
Maurice Jackson (Chairperson) .- . o~ .

. William Saunders™ - N
.o Phyllis Beckwith A
‘ ' Father Michael Hall - S
Robert Seidel e
: _ - Thomas Dwyer -
- ; . . -+ .S8ylvia Charp )

Figure 1 - . .
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It became apparent that the consultants from outside Washington had served

., ]

the’ PurPOSe of inltial motivation. They had nelther the time nor the interest
L : :

to attend meetings; thus, they could not regularly pronide-continuing valuahle -

. guidance to‘the-pereCt» Conslstent wlth a goal of the pro;ect, to expand to :

.

involve the community, it was deczded to replace these exPerts w1th communlty -

e

b4
\.
™o
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members who could work more closely with the project and enjoy the benefits

Lof its success. 'Harold Belcher, a parent and computer scientist, and:-

‘William Spaulding, city council member and chairman of its education committes, .’

‘were chosen to serve one-year terms (see Figure 2).

v

ST . Second Year R 2
s " Board of Directors :

., William Saunders (Chairperson)

. o : : . " Phyllis Bechwith
- e T ~ Father Michael Hall ~
' S ' Gloria Adams
Dorothy Brown

. Robert Seidel
Olivia Parker
Harold Belcher
- Wiltiam Spaulding

o ) Vincegnt Story

: Da d Sidewater

Figure 2

The #bove shift to a 1ocal focus waslaccomganied'dnringuthe;project's'

s

“ second year by‘pnfortnnate changes in key personmel. Chairmanship of the

“‘Board was transferred to William'Saunders,'Principal.of Easterniwhen Maurice

: Jackson went on leave for one year. William Saunders was soon promoted;to

‘a regional assistant superintendency, but contlnued to participate and provide

\

- direction»to.this Board. This 1nstabi11ty of Board leadership was harmful in-

that it»waS»mOre difficult for HumRRO to ease out ofgthe directional role and

- ./\'

o — . o

give respon31b111ty9for the project to the school system personnel - An

additional signlficant factor contributing to 1nstabm11ty during the second

-'year was: the promotion of Mr. V1ncent Reed to Superintendent of the D C. School

System. Mr. Reed, as Assistant Superintendent of the State Office, had
- ra

shepherded the SSPACE Program in dealings with. the fiscal and managerial

‘.

[

B
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.

Tvarms of the school system during “the first year. - Under his guidance, the

then Superintendent Dr. Barbara. Sizemore;\became a SSPACE ally and authorized .

1Y

System.funds to pay for computer malntenange during the second year of the

)
.t

program« The rapport between Mr Reed, Mr. Jackson and Mr. Saunders was an

-

important.force to the success of SSPACE.
.- . To compensate for the personnel fluctuations, during the second year of

School System personnel were invited to attend
N

Board meetings. 0ur hOpes-were that their presence and interest w0u1d stimulate

~

the program additional D. c.

the school system to make more 1mmed1ate and positive decisions concerning

-

the future of the proJectu This strategy was only partially successful since '

attendance of system personnel wis sporadic. Other than HumRRO personnel

a "natural" chairman for the Board did not emerge during the second year.a Two

»

project teachers became members of " the Board during the second year ‘of the

Y )

project and their experience and knowledge prov1ded valuable input for decisions.

Student participation on the Board was suggested and a- dec1sion will -be made

i

in late 1976. 'f' e o o 3 ;

L

Although the .Board meetings prov1ded one-of several links among all four

- - ..

- R

schools, the meetings, at least during the second year, primarily‘involved

public school business,_e.g,, submission of_a'budget, expansion, e{uipment
purchase. St. Anselm's eatablished‘a,privateischool network and was concerned )

with different issues. This network is digcussed in the foliowing section.

The private schools do have a community representative, Nancy Colodny, on the

.

- *Board for the coming year;

It is currently planned that the Board of Directors w1ll continue to

'73function after the end of the grant period. HumRRO' organlzed a meetlng in. -
P o , _ S
September 1976. At that”time, all responsibility was turned over to the school ~

system, although HumRRO personnel continued as‘ex-officio‘memhers of the’ Board"

throughout'the 1976-77 school year. . - - - ' .

-~
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USERS AND SYSTEM DESCRIPTION t .

During the second year of the - prOJect eight additional schools became

users of SS?ACE resources- McKinley and Ballou, publlc secondary schools,‘

" began to access- the Wilson system.: This ‘was possible without any modificatlons-

to the Wilson system. Neither St._ AnSelm's nor Dunbar fully utilized their

re

ports on Wif%on, preferring to use the1r own computers.
.

St. Anselm S, 11ke Dunbar, had the capablllty to ‘expand from 8 to 16 users"

‘ by adding only.data sets to their computers.q After approval from the National

Science Foundation, St Anselm' s with their extra ports was able to serv1ce

-~ -1 -

on.a cost—recoverable basis .to additional private and parochial schools. They

'-f

thus created another network Six schools, Georgetown Day, Field Maret

. 4*

a

Visitatlon, Sidwzz% Friends and McNam@ga Joined the network during the second

Al

year. Five addi onal customers are tied 1n for the 1976— 7 school year. The

Az
St. Anselm's teachers manage the entire network providing both -technical and
educational support to the other schools. After 14 months-of 1nternal discussion

in the D. C School System central cifice,. the Wilson system was finally

-~

upgraded in September l976 to run a more sOphisticated Operating system,'the
: . N\ .
2000 Access System, and to quadruple 1ts storage space for 1nstructional

applications. , RPN

-

System Usage NS o | -

-~

Usage of the computers 1ncreaSed during the second year of. the progect. _

e

foAe

;5The following table describes the second year level of act1v1ty._

gSchool .~ -~ No. Teachers No. Classes NorfStudents-
Wilson 5 o120 T 410 ]
Duhbar 4 .10 200,
| Eastern . 3. A T 140
-4 St. Anselm's 3 PR 1o "~ 150.
| Total 15 - 39 - T 900
i. 3§~=§' '_'gf, ‘(-
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L | e .
No specific 1 usage figures are avallable for ‘the six schools 1n St Anselm s

network~or for McKlnley or Ballou,'but estlmates.shOW that-total usage of -the
. ) . ) N . ) ] : . A v - . : - -‘ . \\ . ) . - )
three computer systems involved approximately 1500 -students. Thus, the

projection of increaséd-student use made in the first Annual Report to the

" National Séience Foundation.seemed'to-be reached (p. & of Annual Report,

e ) Septemberf30,5l975). EEE - _ &

- POST- PROJECT PLANS AND COGRDINATION ~ * . . . o,
- A primary focus for the Board of Directors throught the second year was ¢
4 -

to plan for the time when HumRRO would no- longer be responsible for the project - -
) and the School System would manage all functions. To prepare for this, the

School System was requested to, create a proaect acc0unt and provide the funds
&

for telephones, maintenance of the computer systems ‘and new equipment orders

. . . -t -

(National Science  Foundation continued to provide,funds for the maintenance

s

of-terminals) after the-first year.. This occurred but the process was slower

than origlnally anticlpated and resulted in 51gn1f1cant changes in planning._

The Board submitted to the D. C Schools a written plan for the third year e \

»

‘ of the project, a JOb descriptlon for a progect coordlnator and a budget. It

>
.

 was informally approved by tne School system and we_were'assured that‘someone,

<

most likely a current projectbteacher, would be detaiIed'to the sys%ém.to

manage the progect. Presently, “ho actlon has been taken. Indiv1dual schools,'.”

N

therefore, have been forced to make arrangements for the management and L a

- o

operation of . their computer programs.‘ For'example Dr. Vincent Story has’beenT}

' _released for: 802 of his tlme dur1ng the 1976-77 school year to manage the

T'Wilson system. His time Will be available to other schooIs for a fee. -Dunbar:;

-
"z T

High School has set aside a Speclal fund for supplies in the_event the_budgét
° . ) . B . T N . ‘_}-J

-

is never formally approved at the system level. Dunbar has also hired a teacher
< - . g:’u

' *"'~who has, an exten51ve bachround in- 1nstructional homputlng to- develop a computer

. o
I ’ - - - . ) o . .
. . . . .
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‘science“curriculum ~In“addi} fony Dunbar is- changing its educational phllosophy e e e
kS

4 3
.

to fit the open school‘environpent of its new building and therefore, its manage-
. e

,ment plan_for computer usage. Although we assume that the yerbalsassurances from

thefcentral office will materialiée; the delays‘are potentially detrimental”to

—the momentum and expansion of the project.v We hope that the Board of Directors *

- - . ~

"will continueAfo take .an active rolesin spurring action from the System after

the grant period. ' . - . 5

St Anselm s has continually’ demonstrated the desire and ability not only

¢

_ to manage a large network. but to support it financially. We predict that

fwill continue to lessen the ties to the Wilson computer System -to become an

lschool equivalency under the Adult Education Department, elementary school. :;

. AN
_‘,partic1pation, and using computer—assisted instruction for’ handicapped

their system will continueto growand flour1sh in the future and that they

independent network. o . - _ g - o o ’ -7

D

Various ideas for project- expansion have been explored during the second

year.' These include evening programs offering remedial reading and high-

o -2 s ¢ .

N populations. Although no decisions have been made, these ideas are/still

. STAFF DEVELOPMENT COURSES . . - A L e

being pursued Discussions continue to be held with appropriate personnel in

the Superintendent s office and at the various schools. * = ' - .

- e T L. -
T LY

In the fall of 1975 the proJect teachers stated that an incentive was o

fneeded for additional teachers in their schools to become involved Wlth

. computing. They suggested that a course offering graduate/Jredlt would provide

such an incentive. Dr. Stuart Milner, a professor in thf Educational Technology
\ : .

Department at Catholic University, offered “a course- that he could easily tailor

- . » .

for teachers using the SSPACE computers.’ Initially, the staff development

e e

ull Toxt Provid

department of the D.C. Public Schools was planning to provide tuition for

| —

-
- - -. . B .
. e,

LN
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:teachers, but this proposal was fabled until the next fiscal _year. ‘The\final'

arrangement was for teachers to pay half with the SSRACE ProJect paying the
. — \,.‘ . . t
»remainder.. Teachers from non—project schools were requixed to pay full

’ - .

tuition.' Twenty—three teachers from eight schools enrolled in ‘the course
\

o™
which met weekly at Wileon High School.' Each teacher received 3 graduate

credits for completlng the dourse. Distribution.of teachers by schools is

: . L. S
- . . . . . .
- . s &

as follows: - R _ : ~ 2o L

' School o - l . No. of Teachers.

s Dunbar B
Wilson
Georgetown Day
T - " Holton Arms ' )
' T ~_ McKinley i
Eastern
Anacpstia
Gordon Jr. High

'iAlArvrvrvﬁb.b;q

The course touched on many aspects of instructional computing, but
; concentrated on BASIC programming and developing programs or modlficatlons of . .

,R existing programs for use in the classroom..KMany of the final pro;ects ;;fe o _'

of excellent quality'and will be used throﬁghout the SSPACE ProJect next yearw'

- & ez . .
Coa - -~

C. .‘\

The range of proJects included chemistry, consumer games, satellite tracking

»

for ‘orbital mechanics, surveying, stock market simulatlons,'energy relation—

1 . ﬁ" s R ) - ‘}

ships 1n biology, matricies, geometry theorems, a career 1nformatlon system,

-

library retr1eval system, programs for identlfying the\parts of speech and - ;K\;;’,x

using them in sentences, and management appllcations for physical education

. x;,teachers}n;Copies;ofjthe-programs,and.documentation;may;beuobtained'through:m'

HumRRO. ’.2

During the second year HumRRO personnel prov1ded mlni—courses in computing

literacy for eighth graders at Eaton and Hardy elementary schools, and for

- . l

o sophomore Engllsh classes at Wllson High School. Outlines of these ‘courses




' simpleiprograms:
TRIPS

;the teachers traveIed as a group to Philadelphla to VlSLt Dr. Sylv1a Charp,

-':;.} L | ' o
st : ‘ o ~ ;
are'available to- proJect teachers on request. The. topics covered included

s s —— J U, i e b ,.qz.’,‘,_, e met b o e o i T e emea m e e e et Aas o me

introductions to computer hardware, programming in BASIC, and using a computer

v

" terminal- to play. computer games, Sampling existing courseware, and writing:

. ‘., . ( Y . ‘ ) . | . . 4 .
In additioh to.the individual trips>dEScri d in the Case-Studies section,

-

—/

D - o .

tudy the curricula she and her staffhave developed and get a. closer look at ’
o .

~ the management ofjaflarge public school project. Thevtripswas disapp01nting

" without charge to teachers outside their s¥ystem. -

because the project in‘Philadelphia-waSVnot,willing to'give'their courseware

" HumRRO support personnel also attended several Hewlett—Packard Users,Group

;~meetings and a NAUCAL Conference to exchange ideas ans search for curricular

*materials for the SSPACE teachers. They also v1s1ted the TIES project in

TmiMEETINGS L ig S e

. starting currlcular materials and experiences u51ng them, .air problems and

- . - - )

$ i

- Minnesota. : o X « ;o 3( DR ',," o
. . . . . . 4

In additlon to the quarterly Board of, Directors meetings, the HumRRO staff

also met regularly with the princlpals and the. progect teachers. The_purposes

4of the monthly teachers* meetings were to rev1ew new programmlng technlques,

A 0
. AN,

. -

P ,4\‘%

'f}discuss their squtlons, coordlnate progect act1v1t1es’among schools, and gather

C . I PN . . B . »

fjevolution data._ The pr1nc1pals meetings concentrated on progect management

-9

:problems such as teacher release time, computer room security, scheduling, and-lb

.

the future of the prOJect, as well as data collection.: At times the teachers'

' SO , ‘ . s . '
and principals met as a .group to improve intra-school as well as project

communications.

2. g5
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HumRRO staff and other participants have also met throughout the project's

P S AR

second year persornel in the D C Public School State Office for the T purpose

of insuring the smooth transfer'of_the SSPACE program reSponsibility to the.

.

Central System. . . : -

HumRRO organized occasional meetings with project personnel and vendors

- .

- to iromn out maintenance problems.” Briefings were held each year:for_the

Superintendent\of the»D.C.ASchools{ Meetings were also held with other branches-

—

of .the school system (e.g., special education, career_development;~and adult

.

education) to discuss the possibilities of expanding the project.into these :

areas. ,

SITE PREPARATION S R ,f. L

Preparation ‘of the schools_ for installation of the computer systems was.

-

[y -

dOne.during the summer of 1974. .MaJor<construction work, electrical wiring

and. air conditioning were necessary at both Wilson and Dunbar to insure. security <
g i . N . (‘ o N . v e ./ 7
of the computers and provide'separate enyironments-for students to work. Site

h - - ST &
preparation at the other two’ schools was minimal., It 'was. necessary to hire :

"

- . . o

-
-

"i}outside contractors for this work rather,than relying on D C School System v

~personne1. : ‘ - : - s L .

- .NORKSHOPS S
One of HumRRO s major support roles in th1s proJeot was to- train the .
'”‘school system personnel tQ use computer—based curricular materials, and manage ':f

* . L ’-
‘"Tthe operation of the computer systems themselves. Initially, three teachers4

c

'f-from each of the schools (except Eastern)iﬁere selected for th1s responsibilityfi“z“":

»

‘HumRRO organized an initial workshop in the summer of 1974 (see Chapter II

_,Workshops) for teachers, With selected sessions for princ1pals as well

“

In addition to instruction by HumRRO personnel several experts were invited.‘

to—conduct sessions in this workshop. Two teacher/developers -from the K N -




€ -

o ? ; ' e
moaify and-implement the ‘Huntin gt 51mulations'in the classroom. N “Thomas

L

- . - -

teachers how to use,
“'.":‘ *4:#' *t‘{v\ . ,.:_‘

~ - D

S - -
Dwyer and. hne of his teachers provided instructidn on BASIC,programming and

— —

Hewlett-Packard provided 1nsbrdctors to teach their computer—assisted

>
’ Te

instruction (CAI) authering system (IDF)_and an.introduction_to~the math

drill-and-practice curgficulum and its associated'manageggnt system."f
\ oe e s & T

PO

FolloG-up'workshops jere conducted at each school hy_Hewlett;Packard.on

. . N 4 . - N ‘_' . . .
" the operation of .the ‘computers. ﬂhese/took place.in Segptember and October as:

.‘°

soon as each computer’was installed and . operatlonal ‘ gzan .

During ‘the summer of 1975 the teachers requested a workshop which focused.

on the development of new curricula and - advanced programming in BASIC. HumRRO;

personnel provided direction and 1nstruction throughout this: workshop.' An

experienced user of the Hewlett—Packard CAI authoring system "also worked with

._.’/‘ —

- the teachers for severalﬁdays. Student_ experts were -available to answer

-_progmamming questions and operate,the computer. o - .

After these workshops the teachers were: able to organize training for

B -

-._(*

. were provided (from release—t:me—money) to pay the teachers .an honorarium for

attending.‘ These workshops are described in Chapt ' II. ’In addition, the

'teachers at Eastern are pIannlng a workshop for, nglish teachers for early

= *

W

1977 using the programs developed at St. Anselm s in spelling, vocabulary,m_

parts_of speech_and grammar, - z,ﬁ'.y_'_ ',4_.»E3 - ?'~*Jﬂf

a

‘ \vother interested faculty in their schools. The HumRRO staff provided guidance a T

"i and some instructionﬁi%;:these sess1ons. ~31milaf'to the other‘workshops funds:



'~;'las one of the.four test. sites for the SSPACE Program._ (The key personnel at.

Chapter III -

_ MONITORING THE ADOPTION PROCESS

| e HUMANfELEMENT IN THE ADOPTION PROCESS. . - L~

In our prev1ous work on the adoptlon of computer—based 1earn1ng mater1als

-
-

‘in education, we discovered that quite clearly the-most.szgn1f1cant element

in whether or not materials innovations'are (a) adopted, (b) implemented and

-

() incorporated into'the warp and woof of the‘fabric of any educational system

: depended clearly upon key personneland organizational mechan1sms In,our

e

DC SSPACE Project we attempted to a1d the process by cont1nually meet1ng

with the adm1nistrators and»teachers~1n order to heighten the1r awareness of
. . _ .

.
Lot

——

'fthe varlous needs related to adoptloz}/2ﬁ7addition, we met with the DC School'.

System personnel on a perlodlc basisy In the latter case we establlshed

I

. = . . K
- rapport w1t§{\he assocla::\guperlntendent for State Programs 1n the D1strict l"~

of Columbla.' The complex 1nterplay of personalltles and levels w1th1n the “,

v 'school system was helghtened by the 1ncluslon of .a private parochlal school

- l

the start of the SSPACE .program were two of the hlgh s hool pr1nc1pals. The

publlc school prlnclpal was polltlcally adept and ‘knowledgeable concerning

the ways to overcome res1stances and accompllsh purposes of the prOJect w1th1n

i

' the admlnlstratlve structure of the school system. He was also extremely

- 1nfluent1al with the assoc1ate superlntendent for stéfe programs. Through

his personallty'many doors were Opened to galn support for the program at the

d1str1ct level. ‘ o oL LT S -

L

Secondly, the Headmaster of the prlvate schoo1 also was a driving force

1n the proJect and together w1th the publlc schOol pr1nc1pal noted above,

‘was -able to influence our sponsor concernxng the_motlvatlon of the part1c1pants;_Vf

-~ .
S

. Tt 30,
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In addition, he served as a catalyst for\motivating the remaining prinecipals
) / . ' .
/ . . :

cie-— and-—-the-teachérs-within his-own- school-_l__,,_ U N ,_‘,,__ e _ e e

Theiassociate superintendent'for state programs was also extremely

f,interested in the use-of the computer as a means for upgrading the educational
status of the students within the igner city. It was because of his rapport
with the public school principal noted‘abqye that we were able to influence the

thennsuperintendent of the school system to set- aside monies for maintenance
-of the computers when'tJertime came for the DC public.schoolS'to take over
responsibilitf for the hardware in our project. During theﬁfirst-year of,the
project, the“g personalIrelationshipsvwere extremely important in the accom-
g plishment of adoption and- commitment on the part of/the administration of the
DC public‘school systen. Unfortunately, one driving force was removed“- I

himmediately upon award of the grant} The private school Headmaster was given

a new assignment.. What this did was to brinf in a ' new administrator'who,»

while'he was interested in- the pIOJeCt, nevertheless did not have the sameé
commitment of being an architect for thehinitiation of the program. He. also
‘had a‘pérsonality‘which perhaps did not blendgas well with:the‘otherrhighly ‘ ..
' .motivated principal. During the'second:year of‘the project, the second> o
o motivating force was . lost when the public ‘school principal who was one of
-the architects of the program, left' on sabbatical and was not . available for the

’fhduration of the second year. Finally, the third complication which was an
'irony occurred.; This was the promotion of the previous associage superintendent
of state programs to the position of superintendent of the DC school system.

2

He say "jronic" ‘because while the potential power of the new superintendent - ,'

-

increased the likelihood of influence for the program within the school system,
the new superintendent now had a much broader set of programs, progects, and.

responsibilities over which he had to preSide. ‘This, therefore, made it more.

31




4.

difficult for him to give as much time and attention as he might have liked

S nntok-to“the“-DCm _S SPACE .Program o e e B S e e .:’:, S U ,:,.__,,l.. e
These three occurrences placed much more of a burden on the HumRRO staff

to continue Tresponsibilities at a time when the turnkey nature of the project

-
»

demanded that the school system personnel themselves begin to undertake an

1ncreasing ‘amount ‘of responsibility and authority for the continuance of the

© program. o : . .

The. results of ‘these occurrences are difficult to document specificallya//

o

However, it was clear to-us, that a number of items,wh;ch could have made the
routinization of CBLM'innovationifnto the high schools were hindered. For
example, 1O One really pushed for continued release time-for the.participating ‘

teachers in the prOJeCt. Perhaps even more important, 1o one seemed to fathom

—~

£
the bureaucratic morass of the DC public school system Wlth the result”that the’

previously agreed-upon account for maintenance of the computer and & sequently

~

for the student terminals took some 18 months to see . the 1ight of day through
the DC. bureaucracy., With the continued difficulties in the public school
portlon of the program, it became increasingly apparent that the private

parochial Partlcipating school had needs unique to its own existence and not

$

_in common with the public schools Finally, towards the end of the project
{ .
- the parochical school s Headmaster saw fit to: decline participation i the

PIOJect Board of Directors meetings The parochial school went out._on its own‘

successfu11Y- It sold time .on its: computer and to this day has a-very Viable

albeit self contalned network of participating schools. “The public schools,

~

on the-other hand never did manage to take sufficient 1n1tiative to' generate'

a proposal for presentation before ‘the School Board in order to maintain

N
continuance and commitment of the computer—based instructional project as part

“of the school system s ‘overall program. HumRRO therefore, drafted a proposal

which was then modlfied by the proJect Board of Directors and sent through

-

e o S 3 H}E;E; o ;~':'il o ff'::
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'Win the,teaching ptocess. Moreover, thé teachers~should be givenjincentives

‘of the DC school system follow1ng HumRRO s Withdrawal

the school system central accounting.' Originally, this proposal preparation’

- ~ -

was to have been done by the project participants Wlth the HumRRO staff acting

as advisors. . ) . -

One of the significant features fof success as we perceive it during the
course.of the progect was the app01ntment of Director of, Instructional Computing N
by the DC public' school system. Thiswgas pr0posed by HumRRO in the draft | : ;
proposal but was not acted upon officially at the time that the HumRRO '. |

' ’

participation ceased at the end of the project (1 December 1976) ‘It was
promised by the school superintendept at a meeting in his office on November 24,

1976,'that such an'appointment would take place. At‘our 1ast reView of the

( g | | o

Sitﬁation, such an app0intment was not yet in existence. g

’

An extremely 1mportant feature to the successful adoption of CBLM is the

o

recognition by'the local administrauor personnel (i e., principals and

v .
~

assistant principals) that' the cadre of teachers whoarehandling both . the

. ) ,( o

development of new materials and the training of additional ‘teachers requ1re
- “ - . .
sufficient release time from their other duties so that the added responsI— s

bilities inVOIVing the use of the cqmputet ‘are not perceived as addedgon
requirements to their regular duties. The CBLM requirements must be made a -

normal part of the teaching day. This means perforce a release time '}

. T
- - N
¢ )

:'equivalence to the. preparations and condhct of computer—based.learning materials

- - o - . {)

- " . : \

lto'participate in the'adoption of .the new program. Real release time is one

- -

- meaningful incentivea Others should be explored actively. All of these~items_

- . v

~ {

. were found’to contribute tothe difficulty in and lack of promise for the R -

>

continuance of the DC SSPACE program as an active Viable 1ncorporated part

: .
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A majqrvapproach to monitoring the adoption'process‘involved the use of
. N 4 ~ - -\

-

.

-—Mm»u_amtransactionalﬂevaluationmtechniqueTmuWewhaveAfcund»thatughismEgphniquewiS»L;uu-~m~;~um

-
[y

. , - ' )
particularly applicable in our experience concerning the uses of computers in

~

[N

. -~ : . . S .
education. Repeatedly we have found that the problems in successful implemen=

5 .
. . .o

tation of .computér-based learning has depended upon the human elements involved

in any project,.rather than the technical problems of coding of instructional

A 1

materials, providing sophisticated hardware, etc., etc. The technique is

'garticularly'useful as an dvaluative aid when the decision-making environment.
within which a‘proéram~is introduced may he perceived as requiring radical:

Y

.

alterations, such as the purchase of computers, impact upon department structure

when indiVidualized 1nstruction uSing the computer takes place, scheduling of

students 6n the terminals, housing of the terminals; mundane problems, etc.

TransactiOnal,Evaluation (T.E.) is a technique to foster a formal,

- -

‘explicit set of relationships of toles, problems, and possible solutions amongst

project members and between the project team and the-implementing environmental-
: Y . . - 4 ‘ . , s

* users. BecauseAT;E.»oBéhins its“data from participant“opinions having

potentially highly charged emotions, it is essential that - the technique be
. . Lo . . / . N

- applied by an . independent evaluatiOn team. Since opinions are SOllClted thnough
[ ) .

5 \
active discussion, it generally is not feas1ble to use_in groups of more ‘than

* - 1

- PR

20-30 pa101cipants. = T —— SR

.

’
.

Transactional Evaluation gives a snapshot of what has happened in a progect :
/

to date in th<t it showsrtheistate of'the.human-system at a point in time.ﬂ.A-
coflect}on:of'these fsnapshots prov1des an overview rel;ted to human 1ssues in .
°implementiné.a_program,_fIﬁ;this'sense, the result of l; could be called a
summative evaluation of the project s&stem._ On the other hand, in dealing with
~‘the perception; ofpthe variouspproject‘members and others,‘one can_also focus "
‘_{on.the means by which problems can‘beiovercome and solutions'e;olfed"for improvingl'

. | ' - . "
. . A . s
. .

Q T o .- . - ' : o . . -7
CERIC » - el N e T o
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vthe relationships and dlsamblguatlng the:—‘lac‘ﬁ of c1ar1ty amongst the persons. in- -

-

terms of the way in whlch the program is.to’ ‘be used or the way in Whlch the - -

- o

people are to rekatefto-one another us1ng the_program.; Then'to thls extent We. v T

lcouldzconsider I.E._a form of formative evaluation. (For details of T.E. procedures,'

" see S_eidel, .l978.) BRI

- show that-as the year progressed teachers became less concerned abOut-scheduling
- ~ . - . . , , - . . N o -

Analy51s of the adoptlon process per se’ started w1th appllcatlon of T.E.

- - -

:'in August l974 at the Teacher Tra1n1ng Sesslons. - It included the playing of

_roles (e e adminlstrators, parents, teachers and students) by each of the

-

"ae51gnated partlclpants,:and.obta1n1ng statements concernlng the percelved goals o

-'by each person, as well as potentlal problems in meet1ng these goals and potent1a1

solutions for overcomlng the problems. -Wlth the aid of thls questlonnalre we
were, able to focus on. ant1c1pated difficultles in the adoptlon proccss. i
The teacher attltude data wcre obta1ned four times last school year. August,,

January, April and May., A flfth questlonnalre was- adminlstered on.the last day

‘of the teacher wqushop at Wilson ngh School (August 1, 1975). The results

S

students.and involving thefcommunity in computer actiVitles;and,other teachers_v

in the projcct. The ieachers bccame'morc concerned with.implementation of

- t -
>

.computer—based instrucLion to comp]cment existing curricular matcrials in January

”~ . -~

’and April than they had bcen a year ago (August 19741. In May the. des1rab111ty

b S
of achieving widespread c0mput1no llteracy by 1mplement1ng computer science in

B all subjects “lessened” con31derably from, August and January. The teachcrs also had

arenewed 1nterest in involv1ng new teachers and having a prOJeCt nEWsletter in.

g l . A
.- o - .
. 4

The most recent transactlonal evaluatlon asked the teachers to llst the1r

A

major accomplishments and . dlsappolntments in the- prOJect to date and thelr

.



“

expectations for the project in the coming year. We changed the words and

satisfactorily counteracted a growing dissatisfaction Wlth repeated T.E. adminis¥*9~

a . . 7 o

. trations. - - . o I . . I
7 B . - . i ¥ o . ) :
The major aCCOmpllShmenté agreed upon by most of the teaehers had to do wlth
e - J Y

computing literacy for themselves and thelr students and w1th this literaty, thus

an appreclation for the curr1cular advantages of using the computer to enhance.

. P

the1r teaching.

-
-

The disapp01ntments are similar to problems revealed in the prev1ous

. . 1 : T
htransactional,administration. The most 1nteresting finding is that the disappolnt—

’ments over - the past year were princ1pally confined to problems at each of the

fschools,.rather than overall problems or disappointments 1n;the_proJect.- For
“example; there Were 'a number of arguments at one of the project schools amongst

- the teachers and this was-.reflected in one of the statements»submitted where i

& -

- two of the project teachers agreed Wlth that problem of petty arguments,utwo were

. & s

"f neutral and the remainder disagreed w1th that - statement. A major area of

.. T e

"disappointment which was almost unanimous (7 out of 9 teachers responded%7related o

e
. - ;
- FE .

to equipment failures (not unusual in a new system 1mplementation) No one»

- )

expressed any disappoxntments concerning the. pro;ect structure. We 1nfer that

hd I8

T the organizational arrangements across schools public and private, and with the N

_cooperation of the administration, seem to work out rather well, Earlier worries

.
. -

N b

‘about-commitment from principals,\and‘release time_gaded Apparently the
orpanizational arrangements took hold anddthe‘interrelationships of the'personnel‘

« _  on the project became 'extremely favorable. - : S L

-
- ]

g

Transactlonal Evaluation was used w1th the participating Principals as

well. Initial concerns of the Principals similarly related to familiarization with -

The

both the equ1pment and Wlth the positlon.ofthe progect’w1thin the schools.'

. - -,

mc R
e U : T . 42 SO
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about implementaticn to other co
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ern
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gration of the,#;ojgct within the school system.: -

ed a\Shift'away.froﬁ'otiginalﬁconcérn§

Fhd o &

s now with post-project planning for inte-
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?:_.any schod& setting. Whlle our data are not completely analyzed as of‘this

54important analy31s at”the~outset 5s the examinatlon of the effects that the

Chapter IVc R
ATTENDANCE AND ACHIEVEMENT DATA IN SSPACE RELATED CLASSES

It has been the 1ntention of the SSPACE Program from the outset to go

part of the users of computer-based curricular materials in various school

-
-

':settings.' The ‘onus is on’ the technology to 'show . the value in such meaningful

o

terms as achievement, mot1vation, attendance or. other'methods of improvement

v

-
.
’.

\" \\‘D . e

.4» . - Y
. - B
A}

‘) 3

The overall attendance data have been analyzed from the three public ;9
oo &_-‘ . !

' jschools as follows. We compared w1th1n classes, the absenteelsm of ‘the’
.. : T R T

{Vi:tl9737741academic_year with that,of the currentTacademlc year;W1th;the,j1_

participating teachers iin» the; SSPACE ‘P'r.ogram'. - Our .initial anlaYSes were

.

confined to the participatlng teachers as opposed to examlning an, effect of all‘

o1 .

teachers who may have part1cipated but were not orlginally as51gned to the
- . P
' progect. Even thouOh the latter data would have been useful the most

P -
-

R

‘addltion ofithe-computer.materlals_had in~the same course.of instruction given -
. T T s . L . . N .

©

by our pasticipaﬁing"teachers.'~“': SRR . ﬂ;

I . .;_ SN

' Follow1ng the collectlontifabsenteelsm flgures, we. calculated the cost e

__to'the DC School System-per«day,"pernstudent.< (This flgures is $8 43. )

we computed the average numberof days of 1ncreased attendance between -

“last year and h1s year for the student populatlon (N 630) w1th1n the .

.Y

38

' beyond the measurement of what is by now a generally accepted enthusiasm on the .

at the 1evel of the student in order that computer usage may be Justified in RPN

”7:f;date,_we do have sufficlent 1nd1cation$ Lhat the goals of increased motivation,_iif”-

V.uffachievement and gain in productivity are, 1n fact being attained S :i:;ffaf'i"



WY

SSPACE Program: We-interpret'this increasekin'attendance'as a’cost -ﬂ” L

~ ¥
- .

* productivity gain and relate 1t to the value of uS1ng the computer in the

classroom.' Mnltiplying the figure for each school times $8 43 and summing

5.
4

: across schools, we obtain a net product1v1ty gain of $30 790 02 (See the

table below.) :-:"

\'Woodrow Wilson o

R ! R z 29 % $8. 43 % 246 = § 4,748,96 |]

S | #Eeehas'

Rl

+127lx$843x310 $3321501;'

_ Eastern ; e __-_; R D e

R .
) »

.".-— 11. 5 x $8 43 x: 74 ;5-_—',7-,17,'3.'9‘3“_

s

.v_Cost Productiv1ty Gains

(x Attendance Gain x $8 43 X. No. students/
~school) R S :

°

':}j' N .1. S . . o
The interpretation of this dollar figure as an increase in productivity

s- . !.. ". -

'V'_is based on the- fact that the daily cost per student ex1sts whether the student

[
e

“is- in, school on,a given day or not. fTherefore, any increase made in thef

oo

attendance of a student in a classroom results in an 1ncrease in the productivity

l_;of the dollars allotted by the School System.'

- :1. In the SSPACE Program we, may 1nfer that with the use of the computer-5 >

-« 3
o " ‘ ).

_based materials,‘the 1ncreased productiv1ty of our partic1pating students was Ly

. approximately $30 790. . ‘ ':-. [ - d ,_-‘ . T o,

- »

Obviously, increaS1ng the attendance of the students does not guarantee
an increase in their learning.f But, at the very least thlS does.say-that thefﬂ
students were motivated ‘to stay in school a factor resulting in the use of

a‘-? ) PR -

| the taxpayer s° dollar in the pursuit of the goals for which the money was

»

<

intended. __v';' “}. I R U . - .
. 3 ‘ ‘.. o - 5 B - . 3§ . . o . -
-

N .
) . _ o
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'

Before moviqg to ‘a discussionof the achievement data, it would be ' ..:;_'

\ . . .

”worthwhile ‘to extrapolate for a moment from the existing findings as to what kind

of productivity gain would be possible were we,to make full use of the current

..
-

+ equipment configuration in the ‘SSPACE: Program. To begin, as. many as 1500 e

__students could be served by the current computer configurations at Dunbar

.and Woodrow Wilson High Schools. If we were to- assume that the same kind of

a gain could be achieved With the 1500 students as has been)achieved with

-j‘h.' 'the 630 students to: date, we. could easily, on'a conservative basis, double .

'the amount of productivity shown in: the current year. Thus, $60 000 would be

~an estimated projected cost Productivity Gain within the same configuration.

AN -

JIf we were to carry this further and estimate the possible gain for the total
fxnumber of students in all the- secondary public schools in the District of o
:ﬁColumbia (on approXimately 24 000 students), we could conservatively proJect

a Broductivity Gain on the order of $l million. It is also possible to

-

'speculate further on the proJected gain for the entire District of Columbia
Av. -

.~School System if comguters were to" be used at all levels and not Just that of
'the high schools. It would be foolish at thié point to o that far. Needless '

"Vto&say, the projected ProductiVity Gain would be in millions of dollars. L g

.t -

~We recognize clearly that there are some potential novelty effects and o

»that there are limitations based upon the fact that we. have volunteer teachers'.fﬂ:

:finvolved in our progect. Nevertheless, the data that we have gathered to _#1:

.f“_ date do’ illustrate what could be gained given a coherent approach to incorporating

computer—based learning materials in the curricula of the D C. School System.

' This required-—as has been noted ' in our progect proposal——consideration
U of the attitudes and motivations of all the participants w1thin such a

program, including the principals, teachers,_students and the ;various- . R

' v o

D. C.,system administrators. If the use of the computer is introduced in a’ ;;.ik




q .

B L4

very systematic way with the participation *of all concerned it clearly can N L

cause a substantial gain’ in motivation and the potential for learning among bf

the’ students. ' ’ °'_ ‘ .'4 o S j-r R .

L d

D

In pracfiEEl-terms, it,is reasoned theréfore, that the Productivity Gain, ;;-'

yielded by use of the computer in the SSPACE Program in and of itself is .

greater than, and would therefore pay ‘for, the maintenance ‘costs for the ,

equipment on an annual basis.

The other data to be reported in this section illustrate tha“'the related'

achievement also has improved and shows the worth of using the computer in

- the classroom. Evaluation of achievements with the use of the computer as an /’\\-—’“\
: . N
'augmentation to instruction is incomplete. However, a complete analysis is . :

- available from one of the progect teacher s courses at Dunbar High School
Other data will be subJected to. similar analyses and will be reported in due -

course. These results are extremely useful to illustrate the manner in'which B

Pl

we are analyzing our achievement data and what can’ be accomplished given a very

'careful integration of computer materials 4n’ the. classroom.,rf o

¥

The instructor in question teaches anplied.consumer math and has written approxi-

' mately 15 computer programs in BASIC for use of his students.‘ The programs,?i
include such topics as, estimation of percentages, the solving of pr0portions,

and remedial subtraction and addition. Programs were also organlzed around

] N .
¢ . -

t0pics such as the use of credit and the types of problems consumers might

encounter in everyday use.of mathematics. Therefore, it has extremely practical
value for high school students. This use of the computer 1n the curricula of

the SSPACE Program classes has been chosen as our example because it presents.;

‘a unique 0pportunity for interpreging the value of computer-based curricular R

materials. In this course, thefsubJect matter (e g.; use’ of credit’and consumer ' :

procedures) is self—paced' normally, without computer involvement. Therefore, _ .
\ v : ) _ _ L

~



- Cey ot -

students are. accustomed to finishing sections at different times -with the

. -
B

_‘more accomplished students receiving additional materials with which to work. _:

LS

>

In the current instanceK the students moved from the Credit Section to the |

next section of the course.as they successfully completed their unit test._g

e

Those students who successfully finished the unit test first formed a group

'of 34 students who did not have any computer—aided materials. The teacher

o .I,v

1

-noted the areas of difficulties which these students had experienced and wrote

'computer programs to enable practice problems to be used for those students .

':still to finish that ‘section. Thus,-the nexf“gfbupcpf students who finished

3

i; had computer. problems with which they could supplement this work as they went
rlthrough the Credit unit The students who had the computer—aided supplementary h
‘,problems did significantly better'on the unit test for Credit materials than

'did those who had no c0mputer experience;- This may not be too surprising in

hlview of the fact that the students hav1ng the computer problems had extra

practice. Howeven what is unique is the fact that the cumulativeggradegpoint

"average of the students who had - the computer practice was much much 1ower than °

‘_that of the students who did not have the - comp‘ter as_an aid to their study

-

ﬂvduring the Credit unit. As might be expected from other educational research

3

'-and practical experiencez the faster students generally had a history of better

achievement.. However in this instance, the students-w1th the better history

of achievement were surpassed by the students ‘who- had a deficiency of achieve--‘-”~

:.ment. This was accomplished simply by adding c0mputer practice problems to 5
~*the repertoire of the Credit unit. The same finding held in the unit on

-"Consumer Procedures, that is, the students with a deficient history of achieve—

L
-

ment more than compensated for this when given the 0pportunity to practice

more problems by using the computer durlng their study of the unit. o




rts

Stated in another way, the value of the computer to this curriculum was .

¢

: that it not only eliminated the . previously held advantage of the so-called

fbetter students, it in fact enabled the so—called poorer students to do. better

..

._'on tests related to the unit where the computer was' involved The finding

i

ftakes on even‘more significance/if we note that no students in the computer—
_aided group had a cumulative grade average greater.than-D.; Twenty-fivefpercent
. of the non&computer group hadfa cumulative grade average of C or better. The.

_figure below summarizes averages for these twovgroups;i

(o B N

-" i, m v I H
< .60 = xxx (
_3& ,-_‘--"m. - _ 5
58 50 < Ixxx|ooo| -
-t ;oL xxxhoool .
3 D ' SR N . T A
: ‘2 40 . x| ooo | Ly
w oo |xx] - lxx]looo] S Al
o % 30 jxxx| . Ixxx|ooo : A
cowes s loxx|ooofxxx)oool . Jooo L S
e 20 |xxxfooo | xxx] ooo looo]~ Lo, : :
o - xxx|ooo{xxxjooo] ~ {aoo - R
- .10 xxx|ooo|xxx] 000 ooof ' . .
e S - Jxxx|ooo}xxx]|ooo oool . .
' L o el ocodmet}ooo] - locol  [ooo] -
o qFsiD Ten B Al
‘o "“ /' ."-'. ‘_‘ ‘ ) . : .
e _ Grades_‘:‘ . ..
S . xxx =fcomputer group - -
) T " o000 = non—computer group - -
- . , .
R 'Ihus,'given a propéh.integration of computerébased-materials into a
'”curriculum; it .can indeed aid the poorer student to do much better than the
previous history of his/her grades would 1ndicate. Taken together, the _ iy
v :data analysed from the first year's effor s 1n the S/%ACE Program illustrate
that,;givenjan,integrated coherent,approach tojincorporating_computers_into3

;T)*Q \
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the curricula of .a secondary school w1th1n the D.C. system, motlvatlon can
be enhanced to the point of 1ncreased productiv1ty-or, stated another way, a .

better return on the- taxpayer s 1nvestment per~student—day in. school. And,

-7secondly, the prellmlnary achlevement data conf1rm that not only 1s motlvatlon

1ncreased by the student but that the so-called poorer student can beneflt
- N . . 19 ) . -
markedly from the. use of the computer in- the classroom. LT

' Dur1ng the last year of the progect, reSpons1b111ty for data collectlon

I

and continulng implementatlon of the computer in the cuﬁ?lcula was turned over'

‘to the schools.. HumRRO concentrated on adV1sory serv1ce§{&help1ng with . L

workshops, changlng the character of the SSPACE Board,_overseelng hardware

_ maintenance, and att tin to ain commitments for continuit throu h the. '
%?P 8 8 y 8

central offlces off/he D. C._Publlc School System. Thls resulted in very B

llttle meaningful data record1ng by the teachers. The materlals that

follow were. the only usabIe second—year data.’

-~

Ana]ys1s of Test Data in an Accountmg Cl ass

-

Ellzabeth Street of Eastern ngh School developed six programs for students

-
-

'h‘1ndher accountlng classes. The programs drlll students on- thelr knowledge

k%

-fwere signiflcantly higher ‘than those of the students who d1d not use the

of accountlng terms used in the text. Usage of the programs (ACCTl 3 4 ,5, 7)

‘ _was optlonal (ACCTZ was requ1red)

-~

Test scores for students taklng the optlonakdprograms prlor ‘to the test

program (see Table l) .' e R l~' ': ;" . . ..

-

.ot - .
LY

We also looked at- the relatlonshlp between use of thencomputer (number

/

'of programs taken), attendance,-and grades w1th1n ‘the course (see Table 2)

sory perloo, so.thejflrst;comparlson:;;'

- . P N

_All six programs were part of the flrst advi

’ e .
L . ’ - . v h

ah
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- was made using grades at the end of- that sectlon of the cour e. A strong relation;
ship (rxy= .758) was found between number of programs taken z:é\g;ade}in this
,advisory peribd. Another factor 1nf1uenc1ng grade is- number of .days absent °

from class (ryé; 646)-—the greater the number of absences, the 1ower the

.

-grade., However, by partlalllng out (or taklng iﬁgp account) ‘this:factor, there -

dg.still remains a strong relationshlp between use, of the’ computer and grade . ﬁéi”

~

- - -

. ~( Xy » -z ‘= 62) This part1a1 correlatlon indjicates how much of 'relationship

—— 'tHere is between grade and number of programs taken,'lfethe rate of absenteelsm

- ‘was held constant. ST S -

Even though the accountlng programs were used only durlng the flrst sect*on

- pof the course, we examlned the. relatlonshlp between the1r use and grade in the

v

s ,.-,course.. The same analys1s was performed relatlng namber. of programs used, grade,

- land absenteeism. As can be seen. in Table 2, the strong Felatlonshlp between

-

grade and. computer use was sllghtly attenuated (r é_.658) but its 31gn1f1cance

diminished with abseenteeism_accounted"for (r,=‘.50). ‘,' - o -

- oot A




CIblet,

. X Taking :

| | Yo ...
| Progran Progran-(Test) . - Test Seore - 8D,

N Not Taking Yem .

Progran . "Test Score

5.

Yean Difference .
[ Testut) |

fio} o

o /40
£I;ACC;3h' l.;. ; 17“ B
o W

T

e

Cns e
Lowps o wam |
S %IR8

0S5 108

+

BTN 4

TS

owa |

.15

u

SV

S

R

RRTEA

\' I - L."‘
L BB

o

Coone

25,28

{

 ,-.,'19.0'37 |
| 20412
| .18.2_98‘ "
w0

|28 g5 |
(O '

BTV N

Cong el |

51 pall

209 35

™ s

."

I L



¢
.
'\
.
.
y
?
I
.
.
o
i
14
J
rA

0-

"ERIC

Aruitoxt provided by Eic:

‘

Xz

‘number of

number of days absent in first a

ﬁihél gfadetin~£bﬁrSEf

I

Iy

I v"=’,-7v‘58'
fyz T 2=
f T'='.573

- 646

~

.

'+ First Advisory Period (n=43) L

‘grade in first advisory périod 7

S - - Yo T w -
*. Course " (n=37) . >
r—'}‘{f = .657 o T
’ T = T o~ \\
- " . . @? . . )
; « . = .575 .
L ) xa u "
v A.- hE M
° r. = -.546 <
c R -
./ v . . . A
: . . = .50 o :
-~ "’
.42 " .30
- - - r = /_’o .
i . : faex*® ~—— . !
i - - ) - ? ? - -
. - N N . » s
4 .
3 PN -
7 -
. . - ‘z ) N - -
- ~ - x )
programs taken . _ - e
SN
. ) -~
e o _ > ,
dvisory period ' - .
V. v S K
N .
; A N o ’ R ) " . . DR M : ; .
number of days absent in course . - . o £ :
. - ) ) it
. " “ } - )
- ' - T g
. A . S 2
Table 2 .. Correlational Analysis
E _ .
. ; E .
i . + -
..v\_ . - ‘ -
.'f. T
’ "‘x"‘f:
kS ,
. : N 4
. . ). »
. 47 o L
: 5 .
-~ -~
. R S e
. . s -—
a



— g e __, A T.I.A,_:“,_. I _s e .,..__.Chabtér:_'_v_.,.m_u s —
ﬁECOMMENDATIONS/SUGGES_‘I‘ED MODELS

-

The SSPACE Program began operation ‘on. the four premises listed below.

.,Our recommendations for undertaking a program such as SSPACE will be grouped

under these four premises.

s Computing literacy is important to our c1tizens because of the pervasive
'-applications and uses of computers in our science,. business, government,
industrial production and financial activities and institutions.

_ Participants of the SSPACE program firmly believe that computing 11teracy ' .

~ 4

should become an integral part of a school system s instructional program. To

have a successful literacy program it is necessary for the school system to

.

s _support computing literacy by providing funds for a coordinator to oversee and

schedule literacy instruction. A slot in the curriculum must be arranged S0 ‘Wj i i;'

,all students can be scheduled for some expOSure ‘to't computer. In addit&bn to B
: i N S

_ .the “school system s support of SSPACE involvement of tﬁe\Board of Directors- vf*g

- Y ~ . ¢
~ ‘and the community-in formulating a total literacy program is advantageous. i; o

We feel that computing literacy can. be implemented in a variety of ways.

Our suggestions follow.,.

e TFor a more cost/effectfve use of the computers, they should be available ,'

xl ES -~ . -

"24 hours a day. The security problems of the schools would have to be investi—i"

L)
Al . . K . L

.?'.gated for this to happen. However 24 hour/day computer usage could make

4 Lo e
A ‘. -

L programs available for the entdre community “Both remedial programs (math,

4 -

' GED 'reading) and computer literacy’could be taught as well as conventional

T
-

BASIC programming. The project coordinator could schedule all courses so fhat e

- - S . . t -

X back—ups, long waiting lines or unde;usage could be avoided ”_ - l T
S N <
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D ' e Junior high students could be scheduled for-computing literacy.coursesy

o

;A~~—4w»so that-they -would-be ready for- instructioval computerwusage in-their- lat:t.=.1'---»-~-~-»-'-w

school years. These courses could bevtaught by the coordinator or.other

«

-t,students. For instance, the computer clubs at the high school could have as
onehof their activities teaching literacy.as»one’of‘their major functions. This
_wouldfease the timzlpressure on.teachers to teach students besides the ones in
'their classesl_-In addition,_the;coordinator ¢ould organize and teach morkshops

forinew and interestedfteachers, therefore}<relieying currentﬁproject teachers

* of this responsibility

. @ Computing literacy does Lot have to consist of a one—time exposure. It

- is reasonable té have a semester ' T tvimester) long computing literacy course (

- . for which credit wor’ld ce given. This course' could meet once a'week or more
_often, depending on computer availabilitr. e S

S . : S

. ‘Community-memb TS literate in.tc= uses. of the computer“could teach S\\g“

t--literacy'ontajuoluntary ;asis. The project"coordinator}could schedulegégi
- voiunteers'?times for'classes. ‘ T - f - | j. | |

,2’. Actual instructional.use of'computers in‘our'public schools_has been
-ektremely limited, dgf to-ainumber'of obstacles[tolinnovationsand adoption oﬂ‘
comp ters_into'the,curriculum: : -&" " _ Q _ S "~ o ' -

ecognizing the obstacles to-computerfusage is the first step%in devising

"a‘plan for instructional computing in a school system To avoid-problems

- — ; .

epcountered\by other schools, HumRRO focused its effor?s on extensive teacher

training._ This could only have been accompllshéd becausé teachers were given.

- .
" T -

kS ‘\,. -

devote to spreading computer use ‘to other teachers and in using the . computer N

=l K 4 - ‘~ -

0.

enough to feel competent about using 1tﬁ1n their clz.ses.- Obstacles to
‘-/G'va ) . . . e

ST o
o

CERICT 5 g

A S . -
- T | A P .
~.5 . N . o S . o - - .

'7.release time and teachers were w1lling to receive training during their summer.“

rvacations Only during the summers do teachers have the tlme and energy “to - .

.

’



-integration of-instructional computing'in the curricula as experienced:by

e .-,SSPACE are-_ discussed_ below._. _ _____ el __- ‘____ ___ R

¢ —

Release time in the first year of the project provided the time for
‘ teachers to both work on their own and work with HumRRO and other SSPACE teachers.

During the second year, teacher quotas and larger class enrollments eliminated T

-

. release time for-most-SSPACE teachers. This made computer implementation-

difficult} The lack of release ‘time in the school structures contributed ‘to o

o)

‘6ther difficulties. For example, SSPACE teachers.were not as successful in

spreading computer use to other teachers as they had hoped'to be. In addition,

scheduling use of the computer Toom was an enormous problem‘when time was limited.

-

We feel that another obstacle to computer usage is the lack of recognition

Q-

of teacher efforts in computing.. Some solutions to-thls'problem are. graduate.
cred1t for computer training, pay incentives,.staff development credit, and

§special awards. ThéiSSPACE teachers should be applauded for their perserverence
. e . . & R
.vand creativity/in instructional computing. Thex shoulé feel that their efforts

v

have contributed positively to the entire school system. "‘.7 o
Often in’ the project,administrators at thegschools*did not get involved:

"enough tobfully.understand the.problems facing the project. .For instance, ‘having
the computers directly in the schools requires additional teacher time for- =
"_'effective‘management.- The operations required or the teachers need to be

R g.
lefy_;appreciated‘by admonistrators and 1ntegrated 1nto their daily. schedules.

SSPACE teachers have had to deal with the—érustration of equipment being
4

3 ’ _v\ o

hkinaccessible-:bften for long periods of time.:* Sometime the equlpment could

P - -

'f‘fnot be used right when a teacher planned extensive usage. Alternative lesson

':‘T;iplans had to be developed quicély ‘to handle this problem. Maintaining;student
- ’// . .

enthusiasm.at these times is often difflcult if not impossible. There’is"

4 coa

. nothing more,disheartening to a student than being promised computer time and

-

_then not being able to co through on’ the promise. . :’éﬁsx'

<.
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7 -

Some of‘the,sdhoolspdevelop~d what we call a "computer bum syndrome."
--—.Certain students_tended.to."hog"-the computer. and.students who.were not.as.pushy ... r.

or as literate with computers were not able to use them as often as they wished.

'This problem, we feel, stems from a lack of scheduling and management of '
the computer rooms. Our teachers just were spread too thin to be able to

: completely handle all oroblems which occurred.

3. The prerequisite, low—cost computer hardware, software, terminal devices,

- Tapr

instructional methodss and 1nstructional materlals are now well developed and

commercially available. o . T

Early in the prOJect the SSPACE teachers discovered that the existing

canned" programs were not readily applicable to their courses._ The reasons .
for this are- that programs have been developed for use with texts and topics

_: not_usedrby'SSPACE teachers'and programs exist for a different caliber student‘
e . “ - LI ’ -

IS

'-ﬁthan,the SSPACE student.‘ Therefore much more materials development was
car:Ac- out than was originally planned -In addition, many of the programs

o which ‘were” in the‘Hewlett—Packard system libraries have been modified‘by EhE
d N g

teachers. Developmental and modification efforts (by our teachers) were a maJor

activity,and consumed a large portion of bothﬂtheir release timé (if:they_had

r -
any) and their personal time. - i__";\' T A -
.- We feek that regardless_of the computer hardware; software,{and*terminals
chosen that any'computer system.will'haye limitations.: Modificatiohs‘of some
. sort will have. to be made (whether it is to the software or the modes of ‘
' implementation) To assume that any system.will offer all of the features.
desired by all of the teachers using 1t 1s ‘naive. Teachers, administrators,-and.1;
students will have to learn to accept the 1imitations or features that they e
) did_not_anticipate._‘ ’ o ""ej'a,f. o _‘} e T . o .
" , - . .. . \ . /."..{, l' . ‘ o ‘- - R . ‘~ . o 1_.,'
- : L‘ ! - <
RN N "
- <517 - N 'T




any computer prbgram, whether it already exists or is developed in—house is a

&

It should be recognized by’ both teachers and primcipals that implementing

time—consuming activity. Time should.be allocated in the implementation plan for

full familiarity ‘with the materials and modifications if deemed necessary.A‘

-“Inherent limitations of the system chosen should be highlighted so that alterna— |

‘_tives caﬁ be developed or"investigated. A ':, v ' L ' .

'3

",;our dis¢ussions w1th the teachers. It is. necessary ‘to. have an individnal

S

4of implementatfon.

 skills and changing a lesson plan, ratheé the’ many kinds of factors involved

ﬁ?tional factors.

- There'are'many‘factors to consider in choosing'an instructional computing_
system. Besides costs, the expansion possibilities maintenance packages,

initial technical and educational support and the amount of commitment to - .
? S

ins/ructional computing by a vendor should be considered

. - t

The educational support provided by vendors is a factor not to be dismlssed

-~

lightly. Naive usere require explanations of possible applications of programs .

v -

- in the curriculum.‘ We feel that the : type of support needed for effective o

computer usage is’missing from most vendors. HumRRO personnel found it necessary.

&

to dlscuss program usage at length on numerous occasions and to follow—up on -

responsive to these needs on & full—time basis eSpecially in the early stages _ s

4. Adoption of dbmputers 1nto the curriculum of tne secondary School is a,

D e .

-‘complex process involving many more changes than simply learning technlcal

~

Re . L e

' :include administrative financial attitudinal, social political and organiza—‘

-

-
-

s ’

Our study of SSPACE computer usage focused on all of the factors mentioned
. e

'ﬂabove., Some of the more important factors we found in. establishing computing

—~ . : S .. . - i
BN . ‘ . -
. .

- are discussed below‘ BT ® ~ LN s

) -

Frequent communication among the schools and teachers in the prOJect was an'

l

'

<
-

.A absolute necessity The mechanisms employed for‘keeping one another informed




" of our activities were meetings and'a newsletter”' Minutes of every meeting'held

-

were compiled‘and distributed to. all SSPACE participants. The newslettér was

- i s e e — - - [ . S —

','begun primarily to keep track of all of the materials development undertaken. -

BecauSe'othhe communication routes developed it was possible for SSPACE teachers

o-

- to cooperate in the development debugging and testing of new materials.

Cooperation was established between the provate and public<school as well In- -

~effect the teachers at .the various- schools served as nodes in a network which

3

spanned the entire city..

Despite ‘the laudable efforts of the SSPACE schools to manage their own i\

systems, there were many times when the HumRRO staff found it difficult to .

discover who was .in charge of operation of the proJect. We fee1 that the power

4 .
«

b;}% 3 of SSPACE. participants within the school system'was too dispersed at times to-

-~

'be effective. .The program needed a coordinator with a budget and power at the -

'f,centra% level. While HumRRO was still involved in SSPACE, the central system
* - R . ~

<sSaw no necessity to put someone. in charge. A coordinator is necessary for the
~'.‘T*W"“”"“"supervision of the 1nstructional computing curriculum and” management of the

various maintenance contracts required for th- equipment ' We cannot ‘stress
LR ) . : g

the importance of establishing and renewing maintenance contracts on a timely

o .

' -basis Without firm commitments to” keeping contractual relationships with the

.vendors, the systems cannot be utillzed to their full potentials..» R

. Teacher'andadministrator training are very important factors in the adoption '

et

of computers. School systems must be willing to allow teachers release

‘time to prepare for the computer and ¥n the selection/development of" computer

materials. We are greatly pleased that our efforts to - convince the schools ‘
. l ¢
jo; :his have resulted in .one teacher s 804 release timé for computing activities

- re

$].=} At the. same time, it should be recognized that student time is often given o

i willingly without the enticement of pay., Students should ot be overlooked in -

L4

planning the scheduling and teaching of computing. The 24 hour aVailability ,?-»;v_o

\ o



"systems

- I I - - L ZAPiE

of fhe computers is. another resource which is built into the existing_computer.\

e .
. .. . . . ¢

Teachers often'accuse computers of being impersonal and'dehumanizing.

..

Because of this negative bias inherent in the naive user, it is of utmost -
e
Y~

'importance to obtain a clear idea’ of the pedagogy/teachlng philosophy of every

teacher involved with the computer. The teachers invariably use the computers'

- with"different goals in mind. These goals should be solicited ahead of time

in writing so that teacher training time can. be responsive to teacher needs
‘and desires. Goals should be solicited throughout the training periods to

ensure that training continues to be effective.

Safeguards should be employed to avoid building up the expectations and

hopes of all participants befbre the systems are completely debugged and run

smoothly.' Our teachers experienced undue frustrations and disappointments when

‘trying to implement their plans in the midst of hardware and software instability

.fThe need for instituting changes in plans when scheduIes are not adhered to

ﬁfiguredfinto schedules;and-accEpted as an integral pant of usmng,computers;l

-w”:should be stressed Time for crashes and other minor setbacks should be

~
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