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S _ THE PENNSYLVANIA STATE UNIVERSITY : .
e T " THE COLLEGE OF EDUCATION '
.« " _ PROGRAM REVIEW.
THE COMPUTER ASSISTED INSTRUCTION LABORATORY = .+

. . SR . v A R
| e e " - OverV1ew - " oo _;,3" o
" Since the 1ncept1on of . the Computer Rs51sted Instnuct1on (CAI) Laboratory
nine years ago the staff has successfu11y engaged in. research .and deve]opmente-
sponsored by both - the Un1vers1ty and by agéncies outs1de the Un1vers1ty
_The Laboratory has, as of this- date cbmp]eted some 30 proaects wh1ch have L
- resu]ted in a cons1derab1e amount of curr1cu1um a1med at teacher educatton,
| pub11c schoo1 classes and adult vocat1ona1 educat1on audiences. “In this same

L period, the staff of the Laboratory has ‘made seVera1 advances of TWHOPtance e

/ <’

~in computer systems deve]opment S . L

The fo11OW1ng is 1ntended ito -be not on]y a sﬁort h1story of the efforts -
.of«the CAL Laboratory, but also a statement of %at we fee] to be the d1rect1on
of effort both in the past and in the future |

o

”’

S S : -~ " Research and Develppment~ .

'~'AG'0&]S ‘ s - . . .
' “The pr1mary goa] of the staff in the QAI Laboratory has been the-
improvement’ of 1nstruct1on 1n educat1on through the application anhd exp1o1tat1on
- of one of the most powerfu] techno]og1es of the decade: computer-ass1sted
Jnstruct1on . When the Laboratory was first estab11shed there were very
SR few. curr1cu]um materials availabTe whieh could be used with a combuter )
| : Therefore one of the first objectives of the staff was to deVe1op curr1cu15LJ |
materials and to- 1earn ‘the skills of 1mp]ement1ng educational content for use
with students on a computer The: second objective of the Laboratory staff grewl_ |
from the first: obJect1ve of curriculum deve]opmdnt “As we ga1ned exper1ence 1n~.' \ ;-i

}deve]op1ng«curr1cu1um it became obyious 1o us that there were many quest1ons .

1) 1Y




ﬂre1ated”to fiow students_learn'and‘how they learn- from materials mediated by | .
~ ~computers. The, second objective of the staff then became that of s systematic ¥
S 1nvest1gat1on of optimizing the 1earn1ng effegt of ‘€Al curriculum materials.
' -.As th1s work.progressed we: Soon Tearned. that there were. neny limitations in | ”'.jf
the existing hardwa e. components)hh1ch had been-des1gned or1g1nal]y‘for bus1ness
and banking app11cat1ons and-had- been mod1f1ed for: app11cat1ons in educat1on
~The early system which. we. used prov1ded a. typewr1ter-11ke dev1ce where a11 : °'.
material was. presented to the student. at a very. fast "typin speed but. at- a,Nery _
*Tow reading speed for. adu1t Jearners: To maintain a ba1an§ed program in: the ,k f?. .
Laboratory- 1t became necessary tq,acqu1re staff competencies to ﬂmplement the » :
‘third ob3ect1ve of the Laboratorys.i.el, computer systems development and o ;. ?'_} ]
_+ research. The "three obJect1ves of the Laboratory (curr1cu1um deve]opment and c
e research 1earn1ng research and computer systems deveprment and research) |
K operate 1n a circular fash1on As we gain. skills. and expert1se and make advances
. in dne of the obJect1ves, thosé acc0mp11shments produce an imbalance W1th the other
‘ &tWo obJectives For examp1e, some of thecear11er work in neasurement and
: “vf ; eva1uat1on 1nd1cated to us that 1t was desirable not to adm1n1ster a battery of
| test 1tems to. students but to adm1n1ster a non-sequent1a1 power test in wh1ch the/ )
next item presented to théd student. was determined. by. the performahce of the: student r
on theu preceed1ng 1tem Th1s techn1que aT]owed us- to estab11sh a po1nt of. 1earner .
performance w1th 10 to 20 test items, as compared "£0. requ1r1ng 250 test 1tems i; o o
fo11ow1ng normal evaluation .techniques. . However, at. the po1nt of h1story at
s- Whith this techn1que was estab11shed and validated,. the hardware conf1gurat1on ,
. . of the compyter system was of. 1nsuff1c1ent power and- speed to allow us\to
1mp1ement ‘the. technique as a regu]ar practnce thus pointing to a need and
' requ1rement for: computer. systems deve1opment and regearch This need has noW_
been met by-adding larger and faster d1sk9dr1ve units. to the system and -
"~ the power test1ng.concept can now be further deve]oped and 1mplemented"" ;

SRR e i T L _ - o .
: . .

Accomp11shments di S e S » ‘ B L

L&

."

* . The fo]]ow1ng is 1ntended to be a-short.review qf the reséarch sand

~ development contr1but1ons made by the CAI Laboratory A summary of a]] Penn
“State's CAI prOJects is 1d5;uded as Append1x A Append1x B conta1ns a- 11st1hg
df refereed pubg1cat1ons by Laboratory ‘staff. members wh11e Append1x C 1s the
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.CAI‘Laboratory B1b11ography. Extens1ve effort has been made in the areas '
'w‘of curriculum deve]opment and app11ed résearch: Our work in. systems deve]opment
and 1mprovement and our d1ssem1nat1on projects w111 also.be. considered. _
‘ Figure 1 111ustrates the. preport1on of. theotota] Col]ege of Education resedrch

doﬁé‘\n\eomputer ass1sted 1nstruct1on\

Curracu]um Deve]opment Curr1cu1um deve]opment has. been a major g al
of the CAI Laborator* ‘Several research projects had as' their mission f"
speC1frca11y develop pieces of curr1cu1um for use by des1gnated aud1ench:’

v Other proaects saw curr1cu1um as-a by- product necessary to perform required
kresearch s&ud1es Several pieces of curr1cu1um have been revised, expanded, - |
and/or 1mproved through success1ve fund1ng opportun1t1es and are currently - ’
1ncorporated in the res1dent instruction program of the. Coﬂ]ege <¥bur such °
courses prOV1de 13 cred1ts in spec1a1 educa%1on and mathemat1cs echat1on

<3These courses are fu her described 1n the Res1dent Instruct1on section of thTs

Y

. report on page 14.
| In Append1x A each ajor prOJect ﬂhat produced CAI ‘cc course mater1a1 is
outﬂ1ned and categorIZed Note that mater1als ex1st for nearly. every categqry

hof student, from elementary school Jthrough aﬁu]t vocat1ona1 educat1on and
coverwseven areas of study. ' S -? :;_ ‘-:' oL
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App11ed Research App1ied research prob1ems have'receTVed attention'from
the CAI Laboratory For the most part efforts were- applied to eva1uat1on
techn1ques and neasyrement tools, .. : ‘ ot
} Formative, ummative and cohsequent1a1 evaluations ‘have been carried

- out. The format e eva1uat1on model 1s composed of .many steps 1nc1ud1ng

- ‘review of authored materials by seriior staff members and the execution of the ‘

- curriculum mater1a1s by a small group of students as staff members sit w1th the
students and record the1r commenits about portjons of .the material. After the
material 1s~;z§3sed to c1ar1fy confus1nQLﬂmter1a1 etc,.! a 1arger group of | -

_ students (10-20) goes through ‘the course. - A summary of each studhht*s response' '

' to eagh question-is then ana1yzed by the 1aboratory staff and rev1s1ons are '

’ aga1n made 1f necessary Thi's: process cont1nues throughout the deve1opment N
| - period. - - A -, :
i A summat1ve eva]uat1on is then perfqrmed which compares the computer-
?ass1sted 1nstruct1bn course W1th other: modes of 1nstruct1on Genera11y the
, results of : summat1Ve eva1uat1ons have found~the EAI students comp1ete course
- material in less time and score h1gher marks on, f1na1 exams. For, examp]e,"’ o
;“the summat1ve eva1uat1on ‘of”’ the CARE 1 (EEC 400) program 1nd1cated that students‘
comp]eted the course in 3 1/3% 1ess time, and scored 24% h1gher on the f1naf
*exam. . - ,‘,' ‘,3 .,3 o _,? ‘ o T
‘ A consequent1a1 evdguat1on of the EEC 400 curr1cu1um showed that 3 .jfuzf
- of 31 pre- Schoo1 and ele entary teacher° ‘who took EEC 400 in September and-
. October 1971, 100 percent‘1nd1cated hat they were’ m”re aware of 1nd1V1dua1
’ d1fferences 1n\} ildren and that as-a 7esu1t of . the course they felt -they were
better able to 1dent1fy behav1ors wh1c% may - be s1gns of potent1a1 learning
‘prob1ems One hundred percent of the/respondents also fe1t that they would
:_take another course by CAI and that fAI was a more conven1ent way of tak1ng :
~course- than attend1ng classes at a/local college or un1vers1ty - “s;gwi
Other research projects havs dealt’ w1th the effect that CAI has had on the /
1earn1ng process A continuing effort is be1ng made ‘to identify variables wh1ch
~ could best. be. managed by thetcomputer 1n adapt1ng fnstruction to individual
5ld1fferences Stimulus. and*response var1ab1es as we11 as response latency and
) reward preference variabYes were man1pu1ated A br1ef descr1pt1on of the

app11ed research %roae.ts js given in Append1x D. 4 S .“/

~




;,' - Systems Deve]opment The Laboratory staff has estab11shed twoﬂqoaTs in
‘the area of systems deve]opment maximum service to the users ‘of” the system

and max1mum use of the ex1st1ng system. App]1cat1on programs were deve]oped _
in - order to achieve the goa]s TACL, DOCUMENT, STRAP, and BUDGE. C = =
f At one time, . an est1mated ]00 hours of preparat1on time was requ1red “to - "I'
produoé/l hour of CAI 1nstruct1on uSTng the author Tanguage provided by the/= '
" manufacturer, after each author underwent about 40 hours of training. -To . o
- a11ev1ate this tjme-consuming “process, an author1ng language.called TACL was '
' deve]oped to prd&1de an Eng]1sh oriented Tanguage tAfter as little as 2 hour's
of. tra1n1ng, an author can begin coding a, Tesson s1nce the TACL 6perat1on Qodes
o are very’ s1m1]ar to the statements an author wou1d usé when outlining a lesson.
It s est1mated that the ratio of preparat1on t1me to on-Tine student time has .
o ithus been decreased from 100- to 1 to 60 to J In add1t1on TACL also prov1des S ¢
' 7course documentat1on in a form which can be understood by a person unfamiliar ' ’ "
_ w1th computer Tanguages -TACL also has the potential of creat1ng courses for the .
1500 system as-well as other systems , N f-, g -
. ';?5 An app]1cat10n ca]Ted DOCUMENT produces pr1nted documentat1on of courses
JF;}- . wr1tten in Coursewr1tey IT in a format, wh1ch can be understood by a person
: " ot familiar with Coursewriter IT. Document output has proved very usefu] B
to authors who have wr1tten course mater1a] and then passed the. mater1a] ontoa
programmer The,authors have been ab]e to study the1r course at the\( Te1sure,
away frgm a term1na], and make mod1f1cat1ons o v Q. .

The IBM 1500 Instruct1on System provides the. capapility to: record each )
student S response to every question. The Student Records Analysis Program 'tl 1 ':g :
(STRAP), enab]es a §?§¥f member to se]ect those records which are of interest to. '
h1m, for course improvement. S.t\P also allows the author to merge various ”}
‘data points into a vector which contains a person's "CAI h1story. The vectorﬂis e
. very. ‘useful for awarding grades based on past exper1ences . : o ;5

B A blidget system (BUDGE), developed for the 1500 system prov1des for T
: - on- ~1ine in ut of transact1ons and on-line d1so1ay of transact1on summar1es
and budget summar1es Da1]y budget summar1es are ava1]ab1e for e1ther on- T1ne

1

d -

display- or. hard copy. : ' : S ' S
The‘JBM 1600° Instruct1ona] System was des1gned to provnde enough storage |
to accommodate about 4 credit hours of course: mater1a] The CAI Laboratory 1s -
A current]y offer1ng 6 tredit hours . of course'mater1a] ‘and suoport1ng its own g; .

é Q .-‘i“ ’ . "a




curr1cu1um deve]opment efforts as weTT The 1ncreased capac1ty of the system

o has been made pdssible by 1mp1ementat1on of an Intercomp 114/115 disk: system.
An exténsgve rewriting of tho operat1ng system was necessary to supnort..
. the Intercgmp disk system. ‘With the add1t1on of the 1arger disk, the 500
‘ rsystem\Js now capabTe of having 99 student cred1tihours of qourse mater1a1 ‘
- ava11ab1e at one t1me. The eff1c1ency of the 1500 system has aTso*1ncrea ed to
the po1nt that it is, now poss1b1e to accommodate. 30 students at one t1me h11e
“onTy exper1enc1ng an average de]ay of 1.5. seconds. Average system deTays
'10 seconds were common ﬁefore»the 1mpTementat1on of the Intercomp system. ;
e The 1500 Instruct1ona1 System has also been expanded in other ways to _
prov1de max1mum service to facuTty staff and students. Tab]e 1, page 7s.
shows the additions that have been. made to the system dur1ng the last ten - .
years and the" add1t10na1 capab\11ty the taboratory haé der1ved*ﬁrom the L \\;f’

.

' :1mprOVements.._ T . , . ~ S R
- ‘," . - . . . ’

©

. D1$sem1n§t1on. With the abundance of curr1cu1um ava11ab1e,wh1ch had been :

e deve]oped»1n conJunct1on W1th and for research proJects, 1t became eV1dent that
the curriculum and the method of 1nstruct1on shoqu be shared w€th other CAL
1nst1tut1ons and non- -CAI groups., An effort has been put, forth to make ava11ab1e
to as many. peop]e as poss1b1e the bAI curr1cuTum and CAI instruction in )

general. =~ - ~ s SRR o

This effort has been SUccessfuTTy attacked by way of severa] methodsw
“.two mobile CAI Tlaboratories, demonstrat1ons for agenc1es, a summer 1nst1tute,
Pub11cat1ons, and CAI 1nstruct1on»m1bh1n school d1st/wets..._

Inservice Educaf1on in ?poa]ach1a The staff at the Penn\State Laboratory
has devoted much tnme and effort 1n de elop1ng 1nserv1ce teacher educat1on a/..*-b
programs. Tn February J969 Penn ate, mounted an inservice: education program
“in three locations in ruraT Appa]ach1a. \A compTete computer system w1th 16
student stations: was moved into three d1fferent rural commun1t1es The system
- was 1nsta11ed and madé operat1ona1 w1th -a‘program in modern mﬁthemat1cs -for
' eTementary teachers. In three~settﬁngs, the -program served -387-educators. - - A
This effort proved the v1ab11?ty of mob1Je CAI}rﬁk the forerunner of the
Mob11e CAI Laborator1es*' ' 1

*
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I P : I
S } Mob11e Laborator1es In order to make, courses-ava11 ble to as mgpy - .
- inservice teachers as poss1b1e we have outf1tted two custom«ge51gned i “]v~-
expandab]e mobile Vans which house’ comp1ete IBM 1500 1nstructnona1 . o <

'i* systems’ (see Figures 2 and 3). The vans each contain’ 560 fquare fe t‘fv -
~ when expanded and. conta1n 16 student stations at wh1ch 1nserv1cé ' ‘ |
" teachers and superv%sors take’ the offered>courses The’ vans, w1th the CAI
‘ /systems can be pulted by d1ese1 tractor to Th;at1ons :and setéup fOr instruction ~i
in a short per1od of- t1me.= The mob11e CAI sy ems are*usua]ly 1ocated in an
area for. a six- to e1ght-week per1od ad1acent to a centrally-Tocaté SChoo1 ',-';f
| bu11d1ng Teachers then: take courses at the1r-conven1ence durrﬁgétﬁe s i
\ E “aﬁternoons, even1ngs and weekends Each m0b11e fac11qty can serv1ee up. R J -
| o to 200 teachers dur1ng the six- to e1ght-week stop Tab1e 2 shows 1ocat1ons inn_'p’
. served by the hnb11e»1aborator1es R I : S
' Mob11e CAI is a new and\1nnovat1ve concept in 1nserv1ce teacher
D education. e ‘impact of the course is max1m1zed by the fact that mob11e
;Lfmf‘CAI perm1ts e course to be d1ssem1nated to 1arge riumbers of teachers who -
;.}ffffres1de in dif erent parts of the United States. "To -date the ]aborator1es have:
_“ ' :prov1ded 1mst uct1on at 19 1oqat1ons throughout the U.S. A tota1 of 2 384
i students have-comp]eted courses generat1ng 5 049 Penn- State Un1vers1ty cred1ts
' Demonstrat1ons The Un1vers1ty Park CAL Laboratory is ava11ab1e for o
'prearranged tours and demonstrat1ons for not on1y Un1vers1ty-w1de groups but a1so “
/outs1de persons Dur1ng 1972 a1one 648 peop1e v151ted the Laboratory 0fv_ o f‘}l
. these ‘three were foxe1gn vJS1tors, 323 were students: v1s1t1ng with c1asses from f’ o
"*ﬁjthe Co]&ege of Educat1on, 169 were. w1th Cont1nu1ng Educat1on sponsored groups, 9
7 and 153 represented other 1nterests _ R
‘The staff of the Laboratory has b “‘1ted to make the‘Mobi1e Laboratory o
and several pieces of curr1cu1um ava11aMagenc1es both governmenta1 and '
'”profess1ona11y aff11aated ~In December 1971, a Mob11e Laboratory was Jocated
for 14 days at the U.s. 0§f1ce -of Educat1on in ‘the ﬁEw comp1ex in Wash1ngton,'"
D. C. to offer the CARE 1 CAI course fo se1ected area teachers and members of =
the staff of OE. While thére, staff members were ava1lab1e to prov1de expauued . _
“insight into the- curr1cu1dﬁ and CAI in genera1 to visitors, most of whom were : P
government officials. ‘A total of 17 government emp1oyees and Wash1ngton-area . '
_teachers comp1eted the 3- cred1t CARE 1 course L L

P )
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A . J
. Tab]e 2 , ’ R :
o - Locat1ons Served by the Mobile Laboratoriess '
[Courses oﬁgered included CARE 1 L .
, - (EEC-400) and CARE 4 (EEC 460)] oo
o s A
o : T ’ : . Credit Hours®
“Location - Reg1strants ' (Penn State) . -~ ' -
. Clearfield, Pa., ' L -[ ' 1\7”// L 1321
. ~‘§1d%ﬁway% Pg D S 132 ST 396
methport, Pa. C : 127 B S 881 C A
/i\” Athens, Pa. St 13 ’ a7 RN
Williamsport, Pa., e - 163 , : -~ 489 - \§ .
Holidaysbyrg, Pa. PR 141 o -, 423 s B
Bedford, Pa.- .~ .. . - -8 . _ | : 255
- Washington,-D. C./- ~ = | : 17T : S 24
.~ Sgmerset, Pa. " - - . . 124 . . ) e 372 T
Johnstown, Pa. oY 92 < - . 576 :
Ebensburg, Pa. . — - - . 110 L S, 0330
- Langhorné®.Pa, " 2147 N ' 441 o
Ford City, Pa. - N - 35 e
« Houston, Texas -~ L2100 " : : 12*% ‘
Bleomington, Ind. S . .99 . ‘ E
Atlanta, Ga. o 8 L L U
EdwardSV11]e, m X 126 : _ S e -
~ Dekalb, I11, - Cooe 180 -
Ehwn,Pa ‘ - 8 28T s

Total . 238k T 5049

- Cred1ts were aWarded by 1oca1 institutions of higher 1earn1ng, Un1vers1ty
of Houston, Indiana University, Georgia State Un1vers1ty, Southern I1]1no1s ' 3
_Un1vers1ty and Northern I111no1s Un1ver51ty _ :

, From May 24, 1972 to June 4, 1972 a Penn State Mob11e CAI Laboratory was
in the uU. S Off1ce of Educat1on exh1b1t area at TRANSPO '72, the Department
' of Transportat1on s Internat1ona1 Transportat1on Expos1t1on Nh11e there, a
'total -of 11 455 persons toured t\\\CAI 1aboratory, an avera&e of 1 145/day '
: The Mobile Laboratory was’ a]so ut111zed for dissemination of PSU's CAI
capab111ty at The Pennsylvania Educat1on Eongress (Harrisburg, Pa. 19719,
the Annua1 Meet1ng of the Council for Exceptnona] Children (M1am1, Fla. 1972)
and the Mbet1ng of the Amer1can Assoc13t1on of Menta] Def1c1ency (AtTanta,
eGa.,1973) o ‘ . , ST ‘ o
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.non-Universﬁty funﬁing At the present time, proposals, whichare
. pending approva] have been submitted to. the u. S. Office of Educat1on 7
_for the "Deve1opment of a Computer Assisted Instruct1on Course”in the ,
uEducat1on of Hearing Impaired Ch11dren" and "Computer Ass1sted Instructional

@ vom b s .“ v

Inst1tute - K Media Spec'a11st nst1tute was conducted at Penn
State by the staff of the CAI aboratpry Part1c1pants in the Inst1tute

Department of Educat1on g e o S s co

Publications. In add1t1on to “the extens1ve b1b]1ography of techn1ca1
report produced in conaunct1dn w1th research and cupriculum development
at Pen State s CALtLaboratory, (see Append1x C) a summary effort was '

undertaken 1n 1970 for the Pennsylvan1a Department“of Educat1on, to : W

survey CAI in tfe State and report on 1ts status j _"j ..

B

Proposed Projects. 0ngo1ng efforts are be1ng made for cont1nued

Experiences Des1gned for Teachers of the Severe]y and Profound]y Retarded. " .
These proposed proJects W111 proV1de a cont1nuat1on of the ser1es of who]]y,

N -se]f-conta1ned CAI courses. des1gned to promote c11n1ca1 sens1t1v1ty on the

part of - regu]ar classroom teachers and: to de?e]op in them an awdrenéss

" “and understand1ng oﬁ\the Strengths and weaknesses of hand1capped and norma]

ch11dren u .
A proposed proJect,’"Inquiry Methods for E]ementary Scnence Teachers via

CAI", submitted to The Nat1ona1 Sc1ence Foundat1on will deve]op, test, and make .

ava11ab1e mater1als fbr tra1n1ng e]ementary teachers in the area of sc1ence

‘A proposa1<has been submitted to the Nat1ona1 Insgitutes of Hea]tﬁ»that
if approved will prov1de~opportunqty to prepare a computer based extended
degree- program of 1nstruct1on for narses in remote areas. The - project W111
deve]op eva]uat1ve and, d1agnost1c credit exam1nat1ons as well as credit®
courses for de11very to nurses via the Mobile CAI Laboratories.. '

e

L3
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PPOV1d1ng recent] aPp01nted faculty members an opportun1ty for a work/

. study Computer Ass1ste Instruction Res1dency focused on’ the development of an
‘1nd1V1dua11y adaptive rogram of 1nstruct1on, is- the focus of an effort that
has been proposed to The Exxon Educat1on Foundation. The perspectus 1§\awa1t1ng

—

approval at this time. o * .o

The staff of the CAI Laboratory prov1ded cons1derab1e ass1stance in the

. preparat1on and subm1ss1on of Xhe proposal for The Nat1ona1 Center on Educationa]
Media and Mater1a1s fgr the Handicapped, (NCEMMH), subm1tted td’the Bureau of |
Education for the Hand1capped U. S. Office of Education, in response to RFP 72 17.
" The award for the ‘Center was g1ven to Ohio State Un1vers1ty Other- efferts 1nc1ude

a proposal to U S.0.E. to, deve]op-and 1mp1ement "at A11entown, Pa., a cOmputer-

based d1agnost1c-presgr1pt1ve 1nstruct1on mode1 1ﬁ\,,branch campus. ' Ten courses .

w111 be deve]oped for evaluatton o . ’ '
 The CAI Labgratory's efforts in present1ng proposed research to fund1ng . ' )

. ~agéncies is 111ustrated in F1gure 4. e e g

1}
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Fig. .4 A compar1son of subm1tted’researcn proposals: for the CAI
Lab and the College of Education. = (Source of Data: Sponsored Activities
Report #1-#38, H E. M1tze1) o S - : W



-~ began to offer courses via CAI for on-campus resident 1nstruct1on

- Beg1nn1ng W1nter Term, 1873 a three-credit course, EEC 401,
* Teaching of Preschoo1qand;Pr1mary Children will be,offered ‘also.

o o

Res1dent Instruct1on , o o : '_ CL ,';‘.

’

Beg1nn1ng with the Fall Tern, 1972 the " Co11ege of Educat}on
A room. in
Chambers Bu11d1ng was read1ed and equipped with 30 student terminals ava11ab1e
For both undergraduate\and graduate students ‘to schedule at their, conven1ence

. The grogram

'S1nce that -time 2,902 students have completed CAI courses, generating a to}al ?'

of 4 661 creths (Fig. 5) TabTe 3 outlines the courses’ offered to date.

v

L3

D1agnost1c

~ : L N N~ .
! . [ . . - Lo .
oy 1400 mStudents T | -
o . ]300 ——Credits . é S
' 1200 o S
! 1100 N NN . ..-,t.
o000 o o | W<
900 s e

o
o
o

f@Students and
. Studen%‘Crédit:Hours

o
o
o

" Number o

173

Fall

Fall
. Spng '73 AULUINLEANRANY

Untr '73
- Sumr- ‘73

. . Term - T oo

-F1g 5. - The CAI Résideht Instruction Pkogram Student Enrollment"
and Cred1ts Generated. - . o | '

*
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‘ S1nce 1964, there have been a tota] of 184 terms of Graduate Ass1stant
(half-time equ1va1ent) support. generated for 52 1nd1v1dua]s (#19 6) _
. Dur1ng the same per1od 18 students were prov1ded the opportunity to conduct' .
o ,research in the Laboratory for gradua%e degrees Append1x E’ 11sts these
students and the research prOJects they c0nducted

- o " . e . . . ‘ \

a'v’ﬂ-' | »; , NS "Tab1e 3 ' :
R } - Summary of Res1dent Instruct1on Courses Offere*at ' R
S Un1vers1ty Park to date. - - o ’
_ T S . C * Number .of " _'.u o
R ' - -~ Students Served Sy . ot
. Designator Credits - ";, T1t1e , L y To Date \ '
EEC 400 =~ 3 Tntroduct1on to The Early * 1209
L : S Ident1f1cat1on of Hand1capped o - o
- N Ch1Tdren (CARE 1) _ s o e
i v i . . - s
- 460 ' -1 Educatlon of the V1sua11y v 2]
B Hand1capped (CARE 4)m' .._/;,'.
T . C&S(588 ,f‘ 1-6 Prob1ems, Projects, and Area" ~,.*"5*,1‘38- =
M e ‘Studies in Curriculum and e o .
AN v ~Supervision . D o . e
. EL ED 326 . . - 2‘.f,' ‘Teaching. Mathemat1cs in the T o 8y
: SR Elefmentary Schools - ' e
A . L » . . L i i - Y N
. MED420 - . 2 ' Teaching Mathematics in the = 372 e
: o Elementary Schools (Revision L . T T

of EL ED 326) . B

Cont1nu1ng Educat1on ) ‘ S ' '
" The CAI Laboratory has worked c]ose]y w1th the. Un1vers1ty kS D1V1s1on of
_Cont1nu1ng Educat1on to provide courses of 1nstruct1on to ‘as many persons as .
~® . possible. JJhe Mobile CAI Laboratory, the Appa]ach1an Project (see pages 6- 8), ey
the demonstrat1on v1s1ts and a proposed on-campus program have prov1ded co]]ege—-
level 1nstruct1on to persons otherw1se unable to attend forma1 classes. A
. tota] of 2, 402 persons have rece1ved 6 851 credits from Penn State through

b

- 2 : o N g N
\‘ \)‘ . '*— {-; v. - @ -
ERIC S = -
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Cont1nu1ng Educat1on for the1r work on QAI med1ated course 'Eredit“has,Ei

been g1ven for students. comp]et1ng EEC 400, Introduct1op//i the Ear]y Ident1f1-

“cation of Hand1capped Children (3 cr) EEC 460 Educa;?on of Visually Hand1capped

Ch11dren (1 cr), and E]ementary Educat1on 328 ( 2 orV Beg1nn1ng with Winter

~Term; 1973, two additional courses, EEC 401 D1agnost1c\Teach1ng of Preschool

| and Pr1mary Children (3 cr) and C&S 588, Probleps, Prggects and Area Stud1es

L 1n Curriculum and Supervision *(1-6 cr) will be offered ’ e o
‘ In add1t1on the Laboratory has made ava1labFe to phys1c1ahs w1th1n the o
Centra1 Penqsy]van1a area a course ln cardlo1ogy The course, requ1r1ng elgﬁt
hours for completion, was developed by The University .of ATberta and is offered
in cooperatjon with The PennsyTvan1a Medical Soc1ety ’ '

} . ;‘r _— . . . ) R - . . . B
y: . # o o - - ) . *i. o . ) .. . . 47_,,."""
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Q appllcatlons developed at other" 1nsta]lat10ns are a]so be1ng used at Penn

| [

”J‘who have contr1buted to CAL curriculum development

Inter-1nst1tutfon Cooperat1ve Efforts

©

. computer system 1nsta]lat1ons

‘ N . =
I . : . . . B
- : - . o

- S . ) "

Penn State curr1cu]a are currently 1nfuse at seven other IBM 1500
The, Montgomery County, Mary]and, pub]1c

schoo}s, the AthOh&:MOC&tTOh&] School and the Philadelphia Pub11c Schools ,.:{

have used the 9th grade algebra and general math curricula deve1oped at ."“.

the Penn State CAI Laboratory The special educat!on Courses (CARE 1,.

-CARE 4) are currently in.use aty Montgomery County, Maryland pubflc school
' The Un1vers1ty of Texas at Austfn, “The Nat10nal Techn1ca] Instttute o

for the Deaf at the. Rochester Inst1tute of Techno]ogy, The StateeUn1versttv

of New York at Stony Brook and the Un1ver51ty of. Alberta in” Edmpnton A]berta, ;?'y

A - . : ,1., f' +

Canada ‘ -
At the systems program1ng Ieve] a number of appllcat1ons developed at
Penn State have been adopted by all 1500 System 1nsta;1atlons in the’ country
A program to transfer material weitten Jn a d1sk to a. magnetlc tape wh1ch was
sfgn1f1cant1y mod1f1ed at Penn State, has becdme ‘the standard -method of ,"
transferr1ng course mater1a] from one location to another.- Ag another examp1e,

e

a. program to rearrange the contents of ‘disks. which was extens1ve]y mod1f1ed at o

Penn State is: ‘now being used at every ]500 System 1nsta]1atlon S1m1lar1y, .

‘State,

(Pr1mar1ly functlons.wh1ch are used to 1ncrease the f]ex1b1]1ty ot
‘the Coursewriter. IT). o

Although TACL is st117%1n the developmenta] stages, The National )

Techn1cal Inst1tute for the Deaf at the Rochester Instltute of Techno]oqy has

been US1ng the TACL 1anguage since June Ty 1973 All of the1r courses: since that
1

't1me have been wrltten in. TACL.

g
Intra-Coflege Cooperative Efforts

-Although the regu]ar staff of the CAl Laboratory C0n¢1StS of three facu]ty
members, one adm1n1strat1ve a531stant one re51dent 1nstruct1on manager, and
-one secretary, we have been fortunate n secur1ng cooperatzon from the faculty
w1th1n the College of- Educatlon A totai of 37 faculty members represent1nq -
e1ght departments have e1ther worked dlrect1y with the Laboratory in deve]op1ng
curriculum or have acted n an adv1sory Qapac1ty
facu1ty there have been some 39 profes51onal persons frrom 10 1nst1tut1ons
Mater1a1 is now ava1lab1e

4:—»@-52
. -

-In addition to the Penn State K




in thé areas of’ spec1a1 educatron, mathematrcs edu atronﬁ acience'éducation,Aj,i;'
audlology, educatqonal psychology, mus1c educatnui, votational education, and'?

4 ’ r

language arts < SRR ,_-; RS

.J;q: : X
Intra Un1versaty Cooperatrve Effonts - . (ﬂ ; : . ;'

E | Of course computer:mss1sted 1nstructqon %s not }1m1ted to the Co]]ege of |
~ Education, - Faculty from other: Co11eges and Dep rtment- w th n the Un1vers1ty e
»are consaden1ng CAI-for offer1ng nstnuct1on reiated to their d1sc1pl1ne« ,
” ' WOrk1ng wWith the Department of, Nurs1ng, Col]ege of Human DeveTopment, the
“CAI Laboratory has submrtted a proposa] to The National 1nst1tute of Health
- whnch 1f funded, w1|1 develop evaluative and’ diagnostic Lredrt exam1natfbns as B
A well as bacualaureate degree cred1t courses for delrvery to nurses via the :
‘Mobile CAI Laboratory. - e Lo P (‘ '
The staff of Pattee Luhrary and the CAT Laboratory have coopé(ited h an
attempt to secure fundlng for a prOJect to deverop and evaluate a- ser1es of
: computer~med1ated 1nstruatron units to teach Tibrary skrlls and the use of -
xesources to students w1th 11m1te educatzonal baokgrounds" ‘ :

~

4

B
Cy Re§ources, in forms of flnanc1a1 support staff assrgnment and space have

" been prov1ded by way of a mixture of Un1Wersﬁty support and outsrde mon1es
o HnmmmiSwmwt | | o

#A . . ’ - . ! .. \ \
Operatrng Funds have been provrded prlmar11y in the form of-contracts and

:grants Support has come, for example from the U S, Officeof. EdULdtTOH, the s
~ Nationafl Science Foundat1on, the Pennsylvania Department of Public 1nstruct1on,
 the Pennsy]van1a Department of Eduuat1on Serglces, ‘the PennSy]vanla Medi‘cal

Sooiety,—tne University of Pittsburgh, and the Penn State Foundation. In the nine"

year history of -the CAl Laboratory, a tota1'of $5,165,587 has been received. from °

sources outside the Unlvers1oy This represents 93.8% of the tota]ﬂoperatrng
’ budget of the Laboratory since E964 (see Figures 7 and 8. . _Qj
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S Eqmpme"t Pufchases made by the Un1versyty have totalled $598,768 and /7\ N

j_have been made from non- cont]nu1nq funds No qnqolnq equloment sunnort 1s -'*\s\ |
~ allocated by the Un1V€VS1ty, other than for na1ntenance to cover part of ; o
' the Res1dent Instruct1on Proqramov : o ' -

1" | The CAI Laboratory current1y~oecun1es 3 508 square feet of snace or1mar11y
1n rooms 201 202 and 212 Chambers Bu11d1ngg ‘Space has9 n the oast been

"proV1ded in CEDAR Bu11d1nq and other rooms n Chambers Bu11d1nq as“needed

P

Table 4 111ustrates the »arlety and number of facu]ty and staff oos1t1ons Ry
that have been supported by ‘the CAI Laboratory "The . quures renresent the number of
'persons whose’ sa1ary supoort, ‘in some nercentage was orov1ded by the CAI

-Laboratoryo Of this number, three faculty, one staff.and one c]ertcaT nos1t1on
. 'have ‘been sunoorted dnrect]y by the Un1versxty since 1969 V1tae are 1nc1uded 1n
c='Apnend1><G . SRR T '

v The fact that the act1v1t1es -of, the staff 1n the CAI Laboratory hdve been“
funded pr1mar11y bv contracts and qrants-rather than throuqh University o
- allocations provides in one sense more 1at1tude and onportun1t1es for dec1s1ons 4
afffect1ng the d1rect1ons of th efforts and programs: than many other units in . '
‘the College of Education who have onqoing “priograms of 1nstruct1on with B
continuing enro11ments of students who need to be served, “Some of‘the major - . -

1ssues re]ated to dec1s1on mak1ng are amni1f1ed in the foilOW1ng text P

A e..

Mak1nq CAT a Viable A?ternat1ve S L ;1' ;'
in Co]lege Tnstruction '_‘ . B SR

-

One of the strengths of the CAl Laboratorv has been the . caoab111ty of the
staff to be respons1ve to tra1n1ng needs as they emerge.. The CAI Laboratory has
the f]ex1b111ty and caoabllrty to extend 1ts influence and- oroducts in d1verse areas.
Beginning in 1964 the CAI Laboratory beqan working toward the deve1onment -of a
viable altérnative’to traditional college instruction. A review “of the CAL

v
.




rse seqments are d1rected One area of
Laboratory has had svnqular success i that

P

i* V;E:iéser1es oft CARE pro1ects & ] . S s . .
o ‘The CARE (Computer Ass1ste_¢Remed1a1 Educat1on) progects have been supoorted
| ';fby near1y $2 000 000 in.: grants from“both state and federa] sources - The result of
P} ' jffsthe projects 15 an. ooerat1ona1 system wh1ch 1s a true alternat1ve to trad1t1ona1
' co11eqe 1nstruct1on w1thout dodbt the CARE nro1ects in soec1a1 educat1on have
‘ ‘shown that CAI has become comoetﬁt1ve w1th tyo1ca] co11eqe 1nstruct1on,1both 1n
'v‘, terms of qua11ty ‘of 1nstruct1on and costs of 1nstruct1on o e \ : 'qfﬁ~f"7“
. "The key to the success of the CARE orogects is the outstand1nq qua11ty of o
f“the CARE courses, coup]ed with the sonh1st1cated CAI system used ~The' CAI. aboratorv
‘ | was ab1e to resoond w1th qua11ty curr1cu1a to a qreat need for tra1ned persons to.
“owork with hand1capped ch11dren Nhereas other areas’ of teacher educat1on m1.ht be
o ihtgh1y successfu] deve]ooers and users of modern techno]ogy, it has’ been the ‘;
;'fortu1tous comb1nat1on of: the CAI Laboratory with. snec1a1 educat1on needs an‘~d},'5;, e
.-if1nanc1a1 resources to turn a qood idea ipto an operat1ona1 program.  For th 1ast:;1:3: '
_ three years the 1arge ma]or1ty of new funding attracted by the: CAI Laborator’ihasv:fﬁ;
. f;been focussed on ‘the deve1obment of the -CARE courses and the mob11e fac111t1ee to N
" 1mp1ement the“CARE courses yﬂ'iyx *“»~ = S v;’ : ;. ‘ 3 -'°i

-,

~.".the Fall Term, 1973 were special educat1on) However "the overall potential of
~ the CAI Laboratory operat1on shou1d not be construed as being limited to soec1%1
( educatvon lne successes w1th the CARE programs shou]d démonstrate that a v1ab1e :
E‘ ":"a1ternat1ve to trad1t1ona1 co11eqe instruction has been ‘vreached. . The CAI ‘
E_): f: Laboratory 1s ready to extend ‘the concept to other areas of co]leqe 1nstruct1on§ k
o espec1a11y teachér educat1on » ' R SRR A

m t k .¢‘Res1dent Instruct1on program (e q . 80 percent of the course 8red1ts q1ven bv ‘AI ]n
l A
|

Y
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) '.Respurces for Resident : . . o : \\'~ .
Instruct1on B o ';k, —— o N

‘In-"1970. and’ 1972 the Un1vers1ty expended an excess of '$580,000 frpm\non-
cont1nu1ng funds: to purchase the existing CAI system and 32 student stat1o S

“in the CAI Laboratory for the purpose: of prov1d1ng resident. instruction. The .

intent of those purchases was-:to take advantage of -the federa]]y funded f RN
curr1chum development efforts in the Laboratory for .imoroving the res1dent
_1nstruct1on program in the Co]]ege By mak1ng maximum use of the purchased
equ1pment and the ava11ab1e curriculum mater1a1s, 5,000 student credit hours

can be produced annuaily at an approx1mate ‘cost of $12 to-$15 per student cred1.:“ ’

hour. This cost is cons1derab1y less then ‘the cost per student ‘credit hour |
produced by other neans in the- Co]]ege (average cost of $32 per student cred1t
“hour in 1972-73). ' In<order to produce these credits it is necessary to
provide resources for staff, materials, and equipment maintenance. ' At thé
present time reSources have been provided ($30 000) to -produce, approx1mate1y
2,900 student cred1t hours afthough the p cjected enro]]ment for the year

is closer to 5,000 student credit hours wh1ch would require an additional’

- allggation ofiapproifmately $40,000. If the College: of Educat1on is doing’

- to proceed with a policy of not clos1ng classes to students, and if we are to
vcont1nue offer1ng these ‘courses through CAIL, then additional resources must be
a1located to support the effort , - A - ’ o -

> . : E -

| VSources of Support -

Unt11 1969 the activities of the ?ﬂboratory Were supported so]e]y from
1n,research contracts and grants. Since 1969 the.Un1vers1ty has provided annual
““allocations pTusdadditiona]‘resources for the purchase of equipment.: However,
the Universiuy allocations have amounted “to only 10 to 12 percent,of“the,total
‘resources of the CAI Laboratory dur1nq any one xear The continuinq'UniverSity
resources support for the - res1dent 1nstruct1on program in the Laboratory and
three full Lime facu]ty members , one- adm1n1strat1ve assistant, and one
secretary, all of whose efforts are focused almost exc]us1Ve1y on secur1nq

: ;add1t1ona1 research and deve]opment resources - for the -operation -of the Laboratory.
- The rema1nder of the staff (there are present]y 31 staff members) and act1v1t1es.

1

»
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‘are supported from miscellaneous. funds budgets ., A 1arger University a110cation

would enable us to attract better qua11f1ed profe551ona15 whose appo1ntments
would not be determined by the ava11ab111ty of Federal funds.

~ LIS ) . 4 . i
N C Taple 4
SRR . 1 A Summary of the Computer ASS1sted
e e Instruct1on Staff
C YEAR . FACULTY ‘RESEARCHvASSISTANTS . GRADUATE ASSISTANTS CLERICAL
[ . .7 L ) '. M : v ) . . V4 . : . .
Coeed ., 3 1 0 2
1965 4 T3 RS 7,
1966 5 . 6 . ¥ .5
1967 3 0 " . 5 9
1968 .6 16 s B t 7
1969 14 19 8 7
970 w00 6 8 8
2971 8 R bt Sy 3 o 8
972 7 o8 8 T
Sl 8 9 8 ¢ 6
+ ‘i“&‘ } ..t\ o7 Ty

‘ Bas1c .vs. Applied Research and Deve]onment _;

o

Much of the ea%]y work in the Laboratory required the development of
curriculum mater1als for CAI inasmuch as there were none in ex1stence Th1s was

" " a natural course of eVents to follow at that time, but the question which now

confronts the staff is to what extent should we cont1nue\th§'efforts in curriculum
development or to what -extent should we red1rect our efforts. and focus on more
bas1c studies re]ated to the characteristics of prograﬁftwh1ch enhance the per-
formance of the learners. " 0f course the log1ca1 answer to this quest1on is

that both routes shou]d be pursued However, with the 1imited number of facuity '




Y

members ava1TabTe it does not Seem wise to d1v1de the effort at th1s time. -If,

- however, we must continue to reTy on fund1ng agenc1es for sUpport the resolution

of this issue is not always a. free ‘choice. Fund1ng agenc1es are quite specific "
in the products they want to deveTop or in the research efforts they want to
sponsor Many of our decisions are made on the basis of ava1TabTe faculty

' imembers w1th an 1nterest which matches the 1nterest of available fund1nq

'agenc1es

- »

." Teacher Educat1on Curr1cu1um vs. Others o e

”

: for a. d1vers1f1ed approach

The majority of “cecurriculum deveTopﬁent work in the Laboratory has been in the

'area of teacher education and more ;specifically in training of ‘teachers in the field -

of special education The Laboratory staff hasjgad exper1enc, though i the.”

development of curr1cu1um materials for other audiences -- eTementary school speTT1ng, .

secondary’ school mathemat1cs, U. S. Navy ‘Medical corpsmen and adult 1111terates.

The quest1on rema1ns, - wh1ch focus ‘shou’ld the curriculum deveTopment efforts S

of ‘the Laboratory take? Many other CAI Taborator1es throughout the country’
are-developing curriculum mater1aTs for various aud1ences at different levels.
The Penn State CAI. Laboratory, however, is the only one which has undertaken

' extenS1ve curr1cuTum deveTOpment efforts in the field of teacher education.

It has” seemed in the past that: one strategy. for. promoting the use of CAI in *
generaT was to- develop a large ‘core of curriculum materials to fac1T1tate the
1nsta.Tat1on of systems for spec1f1c,aud1ences although a case could be bu1Tt

Hardware §g§tem Development o T

Lqﬁ( The CAI Laboratory has primarily been staffed w1th 1nd1v1duaTs from the field
" of education. Our goal in the past has been to take existing CAI systems. made

avaiTabTe'by‘computer manufacturing corporations and develop curriculum for those
systems rather than the aTternat1ve approach of designing and deveTop1nq the
hardware component conf1gurat1ons required in a CAI system. Other CAI centers

~ (notably the Un1vers1ty of I1linois and the PLATO'System)‘have focused on the

development of computer software and hardware._'Our approach seemed a‘viable
approach to take at ‘the time that Federal money was readily ava1TabTe for CAI
deveTopment proJects and computer manufactures saw a market” they were‘W1TT1ng »

b

4
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to supp]y(w1th neﬁ?& developed equipment and components However with‘the ’

‘-'severe reduction of Federal money the computer manufacturers are less interested _

~ in developing new systems for educat1on, and~the issue is again open for o

‘ consideration as to wHether we shou]d not beconle more involved in sDec1fy1ng and ’

. devéloping hardware for CAI. N 4 '

| Cooperat1ve Efforts W1th1n the Co]]ege _ ‘ C b‘e A

[t-has always beeJ‘the practice in the CAI Laboratory to have a facu]ty member
(usua11y from the College of Educat1on) responsible.for any project conducted in the
- Laboratary. The 37 faculty members represent1ng 8 departments and the 184 terms of
- graduate assxstant sppport for 52 1nd1v1duals in various programs in the Co1fgge
 of Educat1on are, evidence of the copperat1ve nature of/o&rfwork Still we are need1ng
, tp find more ways-of being mutuall support1ve to programs in the‘Cottege and to be
: mutua]]y supported by other progra in the College in order to reap maximum a
_ benef1ts. The program of the CAI L boratbry wou1d be greatly ‘enhanced by more
v 1ong -term comm1tment by regu]ar ﬁacu]ty members in the Co]]ege L . R
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. Refereed Publications by .- L '
. - the Staff of the CAI Laboratory '
“"Karl G. Borman s . - o B ) . y

G. Philhp Cartwnight ‘ - : ' ! : ' n:

- Borman, k G., Sedlak, R. A" and Cartwnght G. P Using student attltude as an index for
"gauging improvements following a formatlve evaluation. College Skudent Journal 6(4),
" December 1972,3-9 - ° . \
Borman, K. G. and Hall, K. A. Promptmg and confumatlon as instructional strategles w1th
-CAL: Expenmentl Journal of Ddztcatzorzal Research Febtuary 1973 :

o

M

-

- Cartwnight, G P. Techmques of analysis of wntten language Abstracts of Papers. Washmgton
D. C.: American Educafional Research Association, 1966. -

Cartwright, G. P. Us¢ of the Peabody" picture vocabulary tests with dlsadvantaged chlldren
Journal of Educational Research, 1968, 61, 285

Cartwright, G. P. Written language abilities of educable mentally retarded and normal chlldren
American Journal of Mental Deficiency, 1968, 72, 499-505.

Cartwrlght G. P Dimensions of wnttenfﬁﬁguage of normal and retarded chlldren Amencan

¥

Journal of Mental Deficiency, 1969, 73, 631-635. o » "

Cartwright, G. P. Two sequences of programmed instruction for mentally retarded adolescentsl
Selected Convention Papers, Washington, D.C.. Council for Exceptional Children, 1969

‘Cartwright, G. P. and Cartwright, C_ A. Determining the motivational systems of mdmdual
childten. Teaching Exceptional Children, 1970, 2, 143- 149.

Cartwrlght G. P. The relatlonshlp between sequences of instruction and mental abilities of

#etarded children Americari Educational Research Jourtal, 1971, 8, 143-150.

Cartwnght G. P. and McIntosh, D. K. Three approaches to grouping procedures for the
education of disadvantaged primary school children. Journal of Edufatzonal Research,
1972, 65, No. 9, 425-429. :

| Cartwrnight,-G. P. and Cartwright, C. A Determining the motlvatlonal systems of 1nd1v1dual

children. Reprinted in Designing Instructzonal Strategies for Young Children. B C. Mills
and R. A. Mills (Eds ). William C. Brown Company, Dubuque, Iowa, 1972 21-226.

Cartwright, G. P. Written language of EMR and nonretarded children with the same melyta/l '

ages - American Journal of Mental Deficiency, 1972, 77, No 1, 95-99.

Cartwnght G. P., Cartwright, C. A ‘and Robine, G. G. CAI course in the early identification of .
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- BORMAN, Karl G. DeveTopment of a Mode] for the Teach1ng of Beg1nn1ng Short-
hand Through the Use of Computer Ass1sted Instruct1on 197% -

. BOWERS, Robert G.- Toward a Theory of Sequencing: Study 1- 4 An ExpTorat1on
: of the Effect of Congruent Triangle Pair Configuration Variation on
Ach1evement of Selected Classes of Instruct1ona1 ObJect1ves 1971

C COUNTERMINE Terry A. The Development and EvaTuat1on of a Teach1ng and
Coursewr1t1ng Computer Language {TACL). 1973 s o

: FARRIS Dan C. Toward a Theory of Sequenc1ng Study 1 2 “An EXpTorat1on of
o o SeTected Relationships Among the" Enact1ve, Icon1c, ‘and Symbo]1c Modes =
BN , of Representat1on ; 1970 S

GILMAN DaV1d A A Compar1son of the Effect1veness of Feedback Modes for
: Teach1ng Science’ Concepts by Means of a Computer As51sted Adgunct Auto-
Instruction Program. 1967 * . .

.

A'HIRSCHBUHL John J.) Toward a Theory of Sequenc1ng Study 1-5: An'ExpTorat1on ’

of Selected Tra s1t1v1ty and-Conjunctive -Relationships among the Enact1ve,
Icon1c, and Symbolic’ Modes of" Representat1on._ 1971 . .

Q-

- HOPKINS, Layne V. Toward. a Theory of Sequencung Study 3-2: An ExpTorat1on ‘

: of Transitivities Formulated from a Set of Piagetian- Der1ved 0perat1ons
and the1r Imp11cat1ons in Travers1ng Learning H1erarch1es 1971

. O
* * HOSTETLER, Robert Toward a Theory of- Sequenc1ng . Study 2-T:" An ExpTorat1on
: ' of the Effect of Selected Sequence Variables Upon. Student Choice in the
S Use of ATgor1thms 1970 . - S . . ‘
KLEIN Pau] A. Toward a Theory of Sequen?!% : Study T-1: An ExpTorat1on of
Selected Relationships Among the Enact1ve, Icon1c, and SymboT1c Modes of
Representat1on 1970 :

: huMULL Patr1c1a AL A Compar1son of. Computer Ass1sted Instruct1on and a Programed
Workbook to Teach the In1t1a1 Teaching A]phabet and Trans11terat10n to '

InserV1ce Teachers. 1973 Y

PAQUETTE Gerard. Toward a Theory of Sequenc1ng Study 1 3 An In epth o i

Exploration. of the Role of Iconic Representat1ons in the Study 0
Congruente of Tra1ngTes ]971 :

" RADOCY, Rudon E. DeveTopment of a Test for the Non-performance Aspects of )
MuS1c Education. . 1971 - o - : ‘

~ SAWADA, Da1yo " Toward a Theory of Sequenc1ng qudy"3 1: Curr1cu1um
H1erarch1es and the Structure of Intelligence:: A Strategy of Organizing
Enstructional Objectives -Into Mathemat1ca1 Systems Emp]oy1ng Bas1c
P1aget1an Constructs 1971 - S

-

THOMPSON: Ruby L. Computer Ass1sted Phon1c AnaTys1s i A Va]idation Studyé 1973 .
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~The Transtation Into Spanish of a Computer Assisted Instruction Course in
Mathematics - Maralyw [0 Seydem, Cocil Truchbiond

Four College Courses Developed and Presented by Computer Teleprocessing -
Harold E. Mitacl, dee d. Arvamer, Carl R, Maccy C. Alan Riedescl, Bruce M,
Stogenthaler, David A. Gilman, Mavilgn N, Swydmm, Keith A. Hall, Donald W,
Johnoon, Kenncth H. Wodtke o v ’ '
The, Development and Evaluation of a Pilot Computer Assisted Occupational
Guidance Program = Joscph T. Impcllitteri, Thomas Long, Jerome T. Hapes, -
Seott Kootewnbaudsh . : : - :

Inservice Mathematics. Education Via ComputeF-Assiéted Instruction for Elementary
School Teachers in Appalachia - Keith A. Hall, C. Alan Riedesel, Ceeil
. Truecblced, Harsld E. Mitsel, Marilyn N. Suydanm : .

Int?oduction to Audiology - One of Four Coliege Courses Developed and‘Preéented.
by Computer Teleprocessing - Bruce M. Siegenthaler - o

“Development of a Computer Assisted Course in the Identification and Diagnosis of
Handicapping Conditions in Children - Asa Beriin, Carol Cartwright, Phillip
Cartwright, Mary Dupuis, Keith A. Hall, Larry Leslie, Havold E. Mitzel,
Charles Orlando, Gerald Rebine, David Sabatine . T

Training-Early Childhood Educators: . Computer Assisted Instruction Courses in

' Diagnostic Teaching - Diagnostic Teaching of Preschool and Primary. Children
G. Phillip Curtwright, John Salvin, Charles Orlando, Marjorie E. Ward,
Carol A, Cartwright, Stanley Vitelle, Charles Spinazola, Mary Dupuis

A Computer'Assistedquurse in the Eﬁucat?pn of the Visually Handicapped Children
‘ for Rural Regular Classroom Teachers - Marjorie Fard, Ralph E. Peabody,
'G. Phillip C’artwf_f?lght: : Lo - E ‘

Use of Computer AsSisted[Instructfon to Teéch Speliing to_SixthwGhaders -
‘Geurge N. Demshcck, Bobby R« Brcum, C. Alan Riedesel, Marityn N. Suydam

The Development, Implementation and Evaluation of a Pilot Program of Computer
Assisted Instruction for Urban High Schools - Harold E. Mitzel, Keith A.
- - Hall, Mariilyn N, Suydam, Robert V. Igo, Thomas Kieren, Lars C. Jansson, '
C. Alan Riedesel : ‘ : , ' .

. -
-

DeVe]Opment and Evaluation of Computer Assisted Instruction in Instrumental
Music - Ned C. Dethl - 7 % r T- .

Computer Assisted Literacy Development Program for Caréér-Oriented Youth and .
Adults - Lester S. Golub, Keith A. Hall _

“The Development and Evaluation of a Teleprocessed Computer‘Assisted Ins truction -
Course in the Recognition of Malarial Parasites - Harold E. Mitzel,
Robert V., Igo, Bcbby R. Bruwn. L ‘ﬁ . ' o
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- A’Study of Paraaigms for the Devel opment and Evaluation of CAI Programs -
Ralph T. Hmmw Hareld E. 1']2«'!«'@@] Paul A. K?cw - )

Development of- a Modei for\the Teacm ng of Begmmng Shor‘*thand Thwough the “Use
of Computer Assisted Instructmn -~ Kerl G, Borman

Experimentation wi th Computer Assisted Instruction in Vocatwna] Technical "

' Educatwn - Hareld E. Mitzel, Bubby R. Brown, Robert V. Igo, Dorald H.
- Johnson, Revncth H. Wodtke, Karl G. Borman, Helgr L. K. Farr, Joseph T
anelbzi:tem, Dexid Paerer, Keztk 4. Hall
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Karl G. Bouman o ’ o e i
EDUCATION - o g ‘
. i _,0:"' o ' . .
| Libery High School . 1960
o Bethlehsm, Pennsylvania -+ ‘
] o S . 0
- Yok Jun.o" Coaege o 1963 YT |
Yoik: Pennsyivama o o ! e AA.
. ‘The Pennsylvania State Unwvessity o 1965 , 7. BA.
: » ’ Un vérsety Pk, Pennsytvama - ST 19T . ' : ‘ . PnD.
; Majg:* Edu. ational Psychology R » ' S
) . - . - ‘ . ) . " .
| ® - . ) - : . - T ) : 2
f ,\,\\& -~ PROFESSI?NAL‘EXPER}ENCE N . ' .
| . The Punn_s).&anla S.ae Unwé«’%ly' : <\ R : ; n » S 7 o P ;
| _ . Danonat Bmadcasnng o 1965 1966 o Giaduate Assistant " - - . .
‘ ‘ " Compure’ Avsisied 10st-u. ron Laboxaw(y 19661969 . . Gtaduate Assstant - -
Collegz of Edu.ation : - 19691971 ~ . Restarch Assprant .
i - . B ,.b' v - « : ,f‘ . a > )
. College of Eduganon : : 1971 Present ~ Assistant P:ofessor . ™
o ‘ AT o ..~ of Education ! \
| L nt
HONORS AND MEMBERSHIPS B ; - ; o,
- . Y - ’ . . " P el ' ) -
Amg:ican Psychologu at Assouauon (Mﬂmbe«) i ' o : _ .‘f\
| Ametwan Educitonal Research Association (Member) ‘ ‘ L .
L ~ Associarion for Educ ational Communi¢atson Technology (Member) o ' :
| ~_ Association fo¢ the Development of Compuw -Based Insttuctiornal Systems (Member) o
! A;" Phy Delta Kappa (Membe‘) © . ) , |
‘ 7 b} Y . ‘ . . . ' '--/ .
!v PUBLICATIONS AND CREATIVE WORKS '
r . .
v PhD Thesis “The Developmient and Evaluation of a Model for the Teachmg of Begmmng Shorthand
f e s * Through lhe Use of Computer Assisted Instruction.” The lg;;i_nsylvama State University Libary,
3 1971 : o : ,
Fmal Report “The Development of a Mode. 10 the Tea»htng of Beginn:ng Shcithand Thy ough ;he
B .. Use of Compu'ex Asststed lnsv 'm,non G ant Number OEG 2 700019(509) .




PUBLICATI(N_S AND CREATIVE WORKS -- Continued . /

Semi-knn’ﬁal Reports: December 1968; June 1969. “P-ompungoand Confirmation as Modes of
Feedback with 'Computer Assisted Instruction; Expeximents I'and IL.” With K.A. Hall. : .

"Final Report: January 1970 “Expressed Student Opunon Toward Computer Assnsted Instruction.”
Semi-Annual Reports
.. June 1967, “Relative Effectiveness of. Various Modes of Stimulus Presentatlon through

. Computer Assisted Instruction.” With D.W. Johnson. - E .
June 1968, “Experimental Procedure for Coucse Revision Based on Students’ Past
Perfogmance.”,With D.W.Johnson.* = - . ‘
’ . s . . : - Kl
REFEREED PUBLICATIONS ‘ - S » :
7

“Usmg Student Attltude as an Index for Gauging Improvements Followmg a Formative Evaluation.”
Collyge Student Joumal November-December 1972. With R A Sedlak and G.P. Cartwnght

“Promptmg and Confirmation  as Instructlonal Strategles with CAL: Expenment I” Joumal of
Educational Research, Februaxy 1973. WlthKA Hall.

- . . -
. . . - \

a

“ < - - & -
. A . .
\ . . . e -

1?6



b

VITA

G, Phillip Cartwright.

PERSONAL DATA -

Ce Date of Birth: March 14,1937 .
‘Place of Birth: New Castle, Indiana
Married: Carol A. Becker Cartwright o

" Home Address: 157 Le-Nor Drive, State College, Pennsylvama 16301

2

~ Office Addless 201 Chambets Building, Umversxty Park, Pennsylvama 16802

v

EDUCATION

University of Illinois =~~~ -+~ B.S., 1960
| University of Illinois -~ N MS., 1962 -
1-. University of Pittsburgh ~ Ph.D., 1966

Graduate Fellow
U.S.0.E. 88-164 Fellowship

- PROFE§SIONAL ASSOCIATIONS

Councﬂ for Exceptlonal Chﬂdren ,
American Assocxatlon on Mental Deficiency
Américan Educational Research Association
- American Psychologmal Association
American Association for the Advancement of Sc1ence

- Society of Sigma Xi
« _/ -
" PRESENT RESPONSIBILITIES

Associate Professor of Special Education——--
Department of Special Education
o2 The Pennsylvania State University
- University Park, Pennsylvania 16802 -
Assistant Director '
- Computer Assisted Instruction Laboratory. '
Chairman, Graduate Programs in Education of Exceptional Children

TEACHING EXPERIENCE

College of Education o | 1970-Present
The Pennsylvama State University :
University Park, Pennsylvania

Psycholpgy
Education
Specidl Education

Educational Research

Associate Professor of
Special Education



TEACHING EXPERIENCE — Continued . .

College of Education - - . . 1967-70 - Assistant Professor o
The Pennsylvanid State University I . - Spetial Education
Univer"sity Park, PennSylyania . ' , \
Education Research and Development Center  1966-67 ' " Assistant Professor of |
College.of Education ' ‘ K " & ..  Educational Psychology
University of Hawaii . T :

Honolulu Hawan

. Evanston Townslup'High School 196263 . . - «Secondary Level Mentally
° Evanston, Illinois , ' ‘ . o Retarded Job Placement
' Copch
Edison Elementary School - _ 1961-62- Primary Level Mentally Retarded |
Westville, lllinois - ' o, R (University of Illinois Research Project)
OTHER PROFESSIONAL EXPERIENCES - ' | .
9/68-Present - | Assistant Director, Computer Assisted Instruction Laboratory, The
B Pennsylvania State University. _
A o ‘ Duties . )

Actively involved in research and cutriculum development in .

) , " computer assisted instruction. Supervised faculty- and graduate .
' _ students on reséarch 'in CAI and in extensive curriculum

. development projects. Gained experiences in developing and

w implementing operational CAI courses at the college level.

5/66-9/66 - - Research Associate Stat1st1c1an Research Department,. Blue Cross of .
- L Western Pennsylvania, Pittsburgh, Pennsylvania
Duties:
o - _Consultation on reseatch design and statistical analysis; sUpemsron
- L S " of four full rime, employees engaged .in- statistical analysis,
: evaluation and modiﬁcation of medical review procedures. . * ‘

5/65-9/65 L Research Assistant, Special Education and Rehabilitation, Unlversity of
Pittsburgh, Pittsbuxgh Pennsylvama
‘Duties:
Statistical analysrs data processing

1963-64 = - Assistant Project Duector, Science Resea'ch Associates 259 East Erie

- Street, Chicago, llhnois 60611
Duties:
1. Prolect Director SRA Composrtion Laboratory Field Test.
’ Approxxmately 1,000 junior high school students in- ﬁve
: states participated for a period of four months,
2. Project Director, SRA Grammar Laboratory Field Test
Approximately 200 students in three schools participated for
a penod of three months:. ‘

R




| OTHER PROFESSIONAL EXPERIENCES — Continued » ..
N _ .

-

3. Consultant; Constxumon of spellmg tests and. tests of
linguistic principles.’ » e

4, L1a1son Research Department and Data Processmg Center .

- . LI r

o Dut1es rncluded supervision of three part'trme and full‘time employees
Ali duties mvolved the evaluatron of insttuctional materials.

. 'v. >

1960-62 ) : Research Assistant, TInstitute for Research on Exceptronal Chrldren
S . University of Illinois, Urbana Illrnors ‘
-« . . Duties: | . Y

Assisted 1n research w1thNar uszgroups of normal and e°xceptronal
children; responsible- for data analysrs and data processing for
three projects. :

71958-60 : Research Assistant and Radar Cdntroller, Coordinated Sciences ’

Laboratory (formerly Control Systems Laboratory) Umversrty of -
Illinois, Urbana, Ilinois. = o L
O _ - Duties: . ' vt - :
1 . L Computer - ‘operation, preparation’. of stimulus materials- for
computer simulation of man-machine systems, statistical analysis,
~ preparation  of. techmcal reports on air ,defense’ networks
(classrﬁed)

Ky LY

°

E ,STUDENT ADVISI-NG

~ -

Served-as major advisor or committee membet of the follownng graduates of doctoral programs at Penn

State. . o

Ashbaugh, Larry - . S »*Haltom, Carl

. Berdine, William L S , Janssen, David
. 3. Borman, Karl ) : : o . Kern, Robert

~ Campbell, John 2 . , . + Reitz, Ronald
Countermine,Terry ) ‘ . Sedlak, Robert

Dangel, Harry - . o : - Walker, James

Dupuis, Mary * . ‘ N ’ C Yens, David

‘ PreSent‘Iy serving as major advisor of committee member of 12 doctoral students.
*
CONTRIBUTIONS TO THE PROFESSION

N

D
N1neteen research reports have been presented at state (4 papers) or natronal (15 papers) meetrngs of
the foIIowmg organrzatrons . A

3

-~

. American Educational Research Association . C
American Psychological Association R
' Natronal Counc11 on Measurement in Educatron )
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CONTRIBUTIONS TO THE PROFESSION — Continued

~ American Association on Mental Deficiency

- Council for Exceptional Children ~ *

Association for the Development of Instructional Systems
Association for Spec1a1 Educatlonal Technology °

Elected by the Association for the Development of Instructlonal Systems (ADIS) to be chairman &f -
. the Learning Research Section for a'two-year period. ADIS is an international organization in whi
‘membership is restricted to persons actively engaged in the development of hardware and SOftWare fi

' computer-asslsted instruction.
L e i

‘nv1ted to present research papers and to organize research symposra durrng the academrc year
197172 for four of the natronal orgamzatrons listed above. - :

2
.

'MAJQR CONSULTANCIES o Sy
. M 7‘ TR
'Field Reader and Site Vrsrtor for Bureau of Educatlon for the Handlcapped United States Office: of

- Education. .

CONFIDENTIAL WORK .

Smarko H. Wallace and Cartwright, Glen P. Careful A Study of the Effects af Heavy Target Load on
Human and Autamatlc Tactical Decisiogn Makers. Report "R-115, Coordmated Science
boratory, University of Illinois; Urbana Illlnors, 1959..

Cartwrlght G P Comparison of a test of linguistic principles and a-dictated spellrng test, Conﬁdentral
. Report: MaterlalsEvaluatlon Section, Science Research Assoclates, Ch1cago, Illln01s, 1963

Cartwrlght G.P. and Tartaro; S The eﬂdectrveness of the SRA Grammar Laboratory in a publrc school
. setting, Confidential Report: Materials Evaluatron Sectron Science Research Associates, Chlcago

Ilhnons, 1963

_Cartwnght G.P. F1na1 Repoxt SRA Composztzan Laboratory field study, Co;sffdentral Report:
Mater;als Evaluatron Section, Science Research Associates, Ch1cago Illrnors, 1964..

Carterght) G.P. Med1ca1 review: . procedures - and recommendatlons Confidential. Research
Department, Blue Cross of Western Pennsylvanu, Prttsburgh, Pennsylvania, 1966. - -

v ’ 2 . . . L . . s, .-

REFERBED PUBLICATIONS R ’

Cartwrrght GP Techniques of analysis of written fanguage. Abstracts af Papers Washlngton ﬁC
American Educatronal Research Association, 1966 .

Cartwright, G.P. Use of the Peabody p1cture vocabulary tests with chsa}lvantaged ch11dren Jaumal af
( Educatlanal Research 1968, 61 285, : : ,

Cartwright GP. Wntten language ab111t1es of educable mentally retarded and normal ch11dren
- American Journal af Mental Deficiency, 196/8,72 499-505.

-
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REFEREED PUBLICATIONS — Continued

R

: Cartwright, G.P. vD'ime'nsions' of wmten language of normal an‘d tetardé.d children. American Journal of '
e ' Mental Deficiency, 1969, 73, 631-635. - ' ‘

~

: . . .. e I - 3 N
Cartwright, G.P. Two sequences. of programmed”instruction for mentally retarded adolescents. \{ .
Selected Convention Papers, Washington, D.C.: Council for Exceptional Children, 1‘969.- ' T

Cartwright, G.P. and Cartwright, C.A. Determining the, motivational systems of individual children: - -
Teaching Exceptional Children, 1970,2,143-149.. - § L~ .

N CartWright, G.P. The relationshipv,betwee' sequences of instructiori agd mental abilities of retarded
children. American Educational Research Journal, 1971, 8, 143-150. IR

: Cartwright, G.P. and McIntosh, DX. Thr.e' apprdaches to grouping procedures for the. education of
Voo disadvantaged primary. school children. Journal of Educational Résearch, 1972, 65, No. 9, -

o 425-429.

o \ " Cartwright, G.P. and Caitwright,"C.A. Determining t,.he‘motivational systems of‘indzividﬁal children.
e . - ‘Reprinted in Designing Instructional Strategies for Young Children, B.C: Mills and R.A. Mills

(Eds.). William C. Brown Company, Dubuque, lTowa, 1972, 221-226.

Cartwright, G.P: Written lahguage of EMR and nonu_:@rded children with the same mental ages._'
- American Journal of Mental Deficiency, 1972,77,No. 1,95-99. . ' ST

t - Cartwright, G.P., CarfWr';ght, CA. .'.a.n,d Robine, GG CAl course inv,the ea/rly‘;identiﬁcatidn of
o ~ . handicapped childien. Exceptional Children, Februaty 1972, 38, 453-459.

-

Cartwright, G.P.fand Cartwright, C.A. An undergraduate computer-assisted inistruction course in the
- . eaily identification of handicapped children. Proceedings of the 1972 Conference on Computers
in Undergraduate Curricula, Southern Regional Education Board, Atlanta, Georgia, June 1972,

1'67-\1§. .

Cartwright, G.P. and Cartwright, C.A. Gilding the Lilly: comments on the tfaining b.z;;edv'r'nodel f(_jr
_special education. Exceptional Children, November 1972. ' B .

Cartwright, G:P., Cartwright, C.A. and Ysseldyke, 9 E. Two decistion modeis; identification and . -
diagnostic teaching of handicapped children. Psychology in the Schools, X, (1), January ¥973. o

Cartwright, "G.P. and Cartwright, C.A. A- computer-assisted instruction course ‘in the early-
identification of handicapped children. Prepared for Council for Exceptional Children, National
Conference on Instructional Technology, San Antonio, Texas. The Pennsylvan‘i‘a State\:University, .

" CAI Laboratory P-37, December 1-5,1970, 11 pp. ' - R

e

Cartwright, G.P. and Cartwright, C.A. Testimony of Carol A. Cartwright and-Glen Phillip Cartwright
o the extension of the education of the handicapped act (S. 896). Presented: to the
~ Sub-committee on the Handicapped. The Pennsylvania State University, CAI LalzoratOry P-44,

.. March 21, 1973, 3 pp. ‘ K o o C

. .; .Cartwright, GP. and Cartwright, C.A. A computer-assisted instruction course: ih _the early
" identification of handicapped children, Journal of Teacher Education, 24, (2), Summer 1973,
128-134. « o e o o

a L4 . . 7 ’ . P
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.OTHERPUBLICATIONS - ', . R R -

REFEREED PUBLICATIONS Continued

‘Cartwright, GP Sedlak, R.A, and Borman, KG Using student attitude as an ﬁlex for gaugmg el

1mprovements following a_ formative evaluatron College Student Journal, 6,(4), December 1972 ; . .
3.9, , - ' o s e
. Cartwnght GP .and Sedlak, RA The written ‘language ability of drsadvantaged black and whrte ‘ T

\

T e

fourteen year‘olds. The Journal of Speczal Educatzon, in press.

L’
*

Cartwrrght, G P. Training elementary teachers to identify handlcapped children in the1r classrooms
Kaleidoscope, Emerging Patterns in Media, Arhngton Vrrgmla Council for Exceptronal Children
San Antonio Conference December 1970

Cartwrrght G.P. Tssués in curr1culum evaluation. Paper presented at Association for the Development S P
of lnstructronal Systems, State Unrversrty of New York at Stony Brook, February 197 1. e
, ]

Cartwrrght GP. and Mrtzel H.E. Computer ass1sted remedral education: early 1dent1ﬁcatron of
handlcapped children. ,Final Report, CAI Laboratory Report R-44 The Pennsylvanla State .
* University, June 1971, 157 Pp- ,
\ . . :
: Cartwrrght G.P. and Mitzel, HE. CARE 1 course documentatron onc mputer tape CAI Laboratory, ..
K The Pennsylvanra State Unrverslty 22,000 hard copy pages, 3 une | 971 L}/
Cartwnght GP Villwock, MA and Cartwnght CA. Computer assisted remedral educzltron early
identification of handicapped chrldren Syllabus; CAI Labor'atory Report R- 43 The Pennsylvanla
State Umversrty, July 1971 215 pp , R
Cartwnght G. P, Palmer, DP and Shea, B S. Computer ass1sted remedial ‘education: early '
identification of andrcapped children. Course Plannrng Manual, CAI Laboratory Report R-42,
The Pennsylvama tate Umverslty, July 1971, 7% pp. . . \ ;
Cartwnght G.P. and Cartwright, C A. (Eds) Overvrew of early identification of handrcapped ch1ldren ' R
Educational information processing model. Interrelationship of handrcaps Mental retardation. In '
Early Identification of Handlcapped Chrldren, CAI Laboratory Report R-36, The Pennsylvanra
State Umverslty, 1972,'420 PP- " A p R )
‘o [ . . N )
Cartwright, G.P. and Ward, M.E. Some contemporary models for chrrrculum evaluatron Paper
- presented at Assocratron for the Development of Instructlonal Systems Quebec Crty, August

1972, o . o ,

Cartwright, G.P., Hall,. KA, Cartwrrght C.A., Mitzel, HE and Wétcher, S.P, Sample computer
assisted instruction student interactions. University Park Pa.: The Pennsylvanra State Unrverslty, -
CAI Laboratory R-53, 'December 1972, 59 pp-, S - : RN

-
’

Cartwrlght G.P. and Cartwrlght C.A. Computer ass1sted remedial educatron Dragnostrc teaching of .
preschool children. Handbook for CARE 2, Unrve]srty Park, Pa. The Pennsylvania State ta
- University, CALLaboratory R-54 1973 135 208 ; .' .



CONTRACTS AND GRANTS RECEIVED
Development of .a Computer Assisted Instrucuon Course. in the Identifi catlun and Dlagnosrs of
,Handrcapprng Conditions in Children, Giant No. OEG-0-9-482129-4394 (03”), G. Phillip Cartwright
“and 'Harold E.. Mitzel. The final product ‘of this project as a three-credit college-level -
computer-assisted instruction coursé (CARE 1). The self- contairied CAl course was cornpated wuh the
tradrtronal 1ecture drscussron method of 11ve 1nstructron ($220 375) ' ; .

.
@

Mobile Inservice Speclal Education Instruction for Educators in SparSely Populated Areas,Grant No:,
,“‘ OEG-0-70-1861 (725), with Harold E. Mitzel and Keith A, Hall: The purpose of this:three-year project
" is to take the computer-assisted instruction coursé (developed by the pro;ec‘t listed directly above) to -
. rural areas by means of a mobile CAI Laboratory, thus makmg tho course avaxlable 10 large number '

educators (8737, 000) : : L - .," v

-

Development ofa Computer-Assrsted Instructron Course in Teachrng Vrsually Handleapped Chrldren
(CARE 4). Subcontractéd from Unrversrty of Pittsburgh. Prime Contract to ProfessOr Ralph Peabody,v o
Unwersrty of Prttsburgh, from USOE/BEH/DTP ($29 268)) . P

-\ Trarmn‘é Early Chrldhood Educators Development of Two CAI Courses in Dlagnostrc Teaching of
" Preschool .and Primary Handlcappe& Clulclren (Contract No OEG-O 72-0633 [607]) Wrth Carol A

_ Carterg,ht ($379 359) o .
‘Center for Educatronal‘Dragnosrs and. Remedratron An apphcatron for a grant for the constructron of =
a Umversrty-Afﬁlrated Facrhty for the Mentally Retarded 250 pages. Submitted under the provisions
of 'ﬁ‘tle 1, Part B, Public Law 88-164; to Social and 'Rehabifitation Services, HEW. The Pennyslvama -

" 'General State Authority constructed the building according to the plan submrtted This was a product
ofa number of Penn State staff members ($1,865 ,000), - . Coa
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. ¥ o, * Keith A Hall -
. -Associate Professor of Education
- Ditector, Computer Assisted Instruction Laboratory -~

; - The Pennsylvania Stat¢ University -
' Umversrty Park Pennsylvama 16802

-8

[

o' [

EI_)UCATION |
Logansport ngh School -~ " ... R . o
; Logansport Indrana T o A
, : N . c A
'Indrana State Umversrty ‘ BS Art Education \c '
S 'Terre Haute Indrana ' .. 1955-58 .
. .'Iridi_ana State University : MA, Instructional Teehnpleéy
_.~® - Terre Haute, Indiana IR P 7195859
Indiana University . '+, - EdDlnstructional Technology R
_Bloomington, Indiana .+ 0 .7 - Educational Technology - .
e . a - . v " 7196063 -
PROFESSIONAL EXPERIENCE ‘ .
- The Pennsylvama State Umversrty 1970 Present o Associate Professor of Educatlon and
¢ University Park, Pa. 16802 - Director, Computir Assisted Instruction Laboratory
. : o Lo e ien » )
i .Stan'f‘ord University" - July/l972 December 1972 ° Vlsrtmg_ Scholar .
Stanford, California ’ , ' E :
. The Pennsylvania State University - » 1967-197?0 T 'As‘sistar_rt Professor of Edu'catioﬁr and
_Umversrty Park, Pa. 16802 T vDirecto'r_,Comput_er Assisted Instruction Laboratory -
’ The Pennsylvania Sta;e Umversrty / 19631-196_7, o . Assistaht Professor of Education
. “Umversrty Park; Pa. 16802 S . o : S
Indiana Umversrty R ‘ . 1962-63 / i * ' o Tea'qﬁing Assistarit
— Bloommgton Indlana ¢ ’ o, e o S
drana State Universi ty 1958-1962 '_J o Instructor and»Supervrsor of
+Terre Haute, Indlana e ' ‘ S Audio Visual Produetlon
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" PROFESSIONAL ASSOCIATIONS - - - R .
U . . L ' - t ’ 1
. Ametican Educational Research Associgtion ’ -
National Society, for the Study of Educjtion | . f
Phu Delta Kappa: . L 2 o ’
- American Educational Reseau.h Associafion Special Interest Group of CAl |
, American Psychological Association (past member) :
.-, Association for Educational -Commum¢ation| Tethnology (Presrdent Elect, Research and Theory
b - Duvision, 1973-74) | - |
 Association for the Development of Instrtlctio ]Syseems (Presrdent 1968 70) : -
Kappa Py Natlonal Art HOnorary Fratemxt 7 . o o]
v ‘ ) o . i ! . . | Y i 4
PUBLICATIONSA, N :
e "p ‘, “The'. Development Implementatron an} Evaluatrorr of a Prlot Progfam of Computer Assr&ted
' . ~ Inspruction Courses 1n General Mathematics and Algebra for Urban Hrgh Schools " Wrth Harold . .
. S E Mitzel}outnal of . E‘ducan\onal Tech ology Systems, 1974, (In Press) - S .
“Curnicular and Computer Systems Con}gatablhty of CAl Programs for Multr-Umversrty Use” . = » "
IRV o Proceedmgs of the Fall 1973 Conference of the Intemmversrty C‘ommumcattons Coum:ll .
T (EDUCOM) ‘ b . v o de , ‘ o
. 4. i L \ s N , ‘&_»:.,“ R
P R _‘The Computer n Specral Educatlon » For Review of Specxal Educatxon VQI 1. th GP -
o 4 Cartwrrght,1973 (In Press). . S - RN o ’
/ S o '“CARE Proceedmgs of« the 77nrd Internatronal Congress for the Scrent}f ic Study‘ of Mental 2%
.o : Def crency, The Hague, The Netherlands, September 1973 (In Press) St fw,,
{ tT ) . ’ . ’ ‘ '4'. ' oo -F
T “Insetvrce Malhematrré Education for Elementary Schgol Teache;s vra Computer i&*ssrsted T
- Instruwon » Educational Technology (InPress) s R o
’/ Co a ' : ’ ‘ 4 ' 4 ’ 23 - _'v" N (v“ : . : .(,:”_..‘
. . “Computer Assisted Renewai Education.? Wlth G.P Cartwught and H E Mrtzel th Delta' ‘ppah ' o
. ‘ 1973(InPress) e g ) B
e PR -“Promptmng’ ‘and Conﬁrmanon as Modes of Feedback with Computei Assrsted Ins&\wtxon Experrment ERT
’ : I WrthK G Bem{an (Journal of EducatronaI'Research Submrtted) / ;. = S
SR “Sample Computer Assrsted lnsuuctron Studenn Interactions.” With G P. Cartwnght C.A Cartwrrght ) .
A -+ HE. Mitzel, and S.P. Wetcher. Uruversrty Park, Pen,nsyIVama, The Pennsylvama Slate Universrty, o
g / P - CAI Laboratory Repon R53 1973 » S " “,} .
' ';.-f“Promptmg and Contrrmatron as Instrucuonal Suategres wrth CAI Expertment I” Jow‘nal of | -
IR TRENE I Educatzonal Research 66:6, February 1973 Pp. 279-285 Wrth Karl G. Borman : .
'r_ a2 T “CARE Computet Assrsted Renewal Educatron - An Opponumty-m Pennsylvama AurirovisuS( . : " T ﬂ'~
o . Instructzon 18 1, January 1973 pp. 35 39. thHE Mrizel -t S onT BRI

“Contmumg Eﬁucatron Through M ile. Comp_uter-Assrsted Instructlon ™ The New Campus, %Sr}
o Spr}r’lg 1972, b, 3638 M Y S

e -

T



I’UBLICATIONS Contmut.d | B .
" Review ot Atkm\on R(‘ and W.ison, HA (eds). “'Computer A“l\l&.d Instruction: A Book of
Readings.” New Yok. Afgdumu. Press, 1 ‘)69 363 pp.In Audio Visual Commumcatzons Review
201, 1972, pp 93- 97 ' . , :

-

Revnew of Margolm J B. dnd MlSCh M.R. Computc:s in the Ciassroom. » New York Sparftan Press,
1970 38" pp InAudzo szuaI CommumcatzongRewew 20:1, 1972 pp 93.97.".
Revlew of Meredxth J C “The CAI Author/Instructor.” Englewood Cllffs Educational Technology .
S Pubhcattom 1971 127 pp. In Audio stual Communications Revzcw, 2011, 1972 pp 9397. ‘ ’
. -’i

&

5

» ' o : “Compuler ASa.Sfed Instxuctlon Problems and Pe(fowmance ”? Phx Delta Kappan, June 1971, pp : SN
‘ RZ L R | ,

'

. “Reseasch Papexs 197l * Audxo Visual Instruction, 16 6, June/July 1971 pp 4244,

‘ “Computer Assmted Instxuctxon Stutus ‘m Pennsylvama " Jaly 1970. Monograph prepared fof the'

, Pennsylvama Depaxtment of Educatlon : Lo . - _ e ' %‘
“ : "“Gradxent- and Full Re,sponse Feedback in Computer-Assnsted Insttuctlon ? The Journal of .- v A
' ' E;ducatzonal Research 61'5, Januaxy 1968 pp 195 199 . o ‘ L 4 e
} AN ° . , ) . o . . - ’ o 7N - . i
Ce ’MANUSCRIPTS IN 170GRESS ‘ T ',’\/' ) S
o | “Revxew of Computex-Ass:sted Insuuctlon Evaluarwe Studles ’Wlth H E Mitzell . - .
. a‘_. AT “Educatxonal Tec.hno]ogy Annual Revxew lmp:ovmglnsl;uetaon with Adaptwe Interactlve Systems | e
lﬁ L /!e " For ERIC at Stanto:d} P . , .
R INVITED ADDRESSES B o o S
2 . A “Cumculax and Computet System Compa;ablln y: of CAl Pr,ograms fot Mulu- Umvexsny Useﬁ o
, "J ' i S : ) Seml Annual Meetmg of the lnle;umversxty Commumcauoh Council (EDUCOM)
o P - Edueatlonal Testing Service, Princeton, New Jersey, Fall 1973m : o ;
- \‘. .:.' . . - . . ‘ . . . ‘ o | . e , ) ‘ N - -//,
' / .'rv",j-. : " “Inservice Teac}ie( Education through Mobue CAI™ = L : " :
A SEREE ey 2 * ' . . “”
% | Thud International Conference of the Intemanonal .Assocxatlon for the Scientific Study of - :
| Mental Denuency, The Hague The N7\erlands, September 1973 : Coa I
| o Confexeme on Educatlonal Te;hnol})gy, Indlana UmverSIty, Bloommgton, Indlana, July :
- 1973 R h o . ;
: . PR / » BN T
N Nanonal Assocxatlon of Slate Durectors o Special Educatxon Phoemx Auzona, Ju’ty\l,973., - :
S / o " Leadexshlp Ttammg lnstnume Sponso: ed by Bureau of Eduz/aflon for _the Handlcapped. .
S T / ST USO; Albuquerque New Mzxico, June 1973, and C 1cago Illmoxs January 1973: B
| ’ A 4 . R

g - ad . o c ~ : . ’ ° ".4. . . S
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INVITEDAljDRESSES Contmued : o o ’ -

‘ Faculty of I:.ducat.on Unl e<>1ly of Albexta Edmonton Albelta, Canada, Macch 1973
s .

. Assotiation for the Development of Instwucttonal Systems, Summer Confexence, Columbus,

, Ohto, August 1971
. American -Association of School Admmxst'atora, Annual Convention, Arlannc C1ty, New

|

—

) Jexsey, Febxuaxy 1971 , - _ Y
“'I‘he Penn State POlle of the Dnstnbuuon and Use of CAL Cumculum Matenals
[ s . / .
’ Assocxatlon for the Devéloprient of lnstructlonal Sy,stems, Wlnter Conference, San
7 . Francisco, Cahforma January 1973 [ : o
. B ' . .. . . ~ ( . - :- M - R
o “Summary of Penn State Programs and Actmnes m CAI » R
L3
‘ ; L Dmsxon of Educat;onal Research Sertnces, Umvetslty ot Albena, Edmonton, Alberta,
’ ‘ Canada, March 1973 EER ¢ . o
' g el e o kT
‘ “C mputer Uses in Specxal Educ.mon o o - 6/ s o
oy @ - 7 Ameucan Assocxatxon of Mental Deﬁuem.y Annual Meenngh, Atlanta Georgta, May 1973. ’
(; . /l, . ’ l‘ “ ) 7.~ . - ; o - . 6" ', . . ) . l . .
I » / / “Summary of Reseatch and Implementatxon of Computet Assxsted Insttuctxon e :
g ,?-' ' A 17ss001atxon of Educatlonal Commumcatlon of Technology Annual Conventlon, o
/ F ‘7 Phﬂadelphla Pennsylvama March 1971. WlthHE Mitzel e R -
e '/‘ o 4 " » ’ . ', o . “‘3_ . 8 L
: “”Computer Assxsted Inﬁruct107 Stale of the Aet A S e
HE «
b Amencan Assoc1auon of School Admmmuato:s Annual Convenuon, Atlant:c Ctty, New J ‘
e Jersey. Feb:ua:yl920 o . S
.D :/‘ R /J'. o ’ o ' ) . ’/ R o ) . / /; , ) .
2 ' “Gorfputer Assxsted Instxuctlon Applxcatlons in Ingustual Ans.” ) S /
7y 2 n i - -
. e KA. v «Pennsylvama Indusmal Arts Conven’uqn Ca71p Hill, Pennsylvama, January 1970
- “Reahtxes of Computer. Ass:sted Instructton /“ e
. . N - “ &

| Symposxum. Lock Haven State College Lock Haven. Pennsylvama, ‘

q . - N
. s,




“Expenmentatxon W1th Computer-As,sxsted Instruction in Techmcal Education.” Edlted contnbutlons
from® staff members. Semi-Annual Progress Reports December 31, 1967, June 30, 1968,

© RESEARCH PROJECTS IN PROGRESS. - o ~ Lt
March i6,’ 1 970 _ . .." o “Mobnle Inservice Specml Education Instruction for '
-March 15,1974 o _ Y "Educators i Sparsely Populated Areas.” . _
SO ST ~With HE. Mitzel and G.P. Cattwrrghtf o
4 January 1,1972 — . < ’ C“A Computer-Assrsted theracy Development Program for - | o
: *  Qctober 31,\273 . . - o . Careet Oriented Youths and Adults.” R
B o ' \\ e e o ' ] ‘With L. S, GoluB : ;
. s . R » . -
« . January 1, 1972 N . e Lo “Tranung Early Childhood Educators .
. January 1, 1974 \ o Computer-Assrsted Instfuction Course in D1agnost1c Teachrng' o
' ~ ' . With G.P. Cartwright, C.A. Cartwright and R M. Smith
9 P o e N . o v * ’ ’ \\\ . .
RESEARCH PROJECTS COMPLE ED - o 4
/ ) . K - ; <” PN .
R “CommOnWealth Computer-Assrsted Instructlon Gonsbrtium.” Intenm Reports, July 15 1968 June ' . i
: ’ : gff 15, 1969, August 31,1969, November 15, 1969, -February 28, 1970 and’ Apr11 1§ 1970 Flnai . v
i ey Report July 1971. R cg . , \ ' ‘ \
|

-y
A December 31, 1968 and’ JuneBO 1969.. * . Vo
. ! “Promptrng and Conﬁrmatxon as. Modes of Feedback with Computer-Assrsted Instructlon\E)qxer%ef—'/ =
- L WrthKG Borman Semr-Annual Repdtt Dec;ember 1968. -« . ¢ .
ST - '%'*“Promptmg and Conﬁrmatron as Modes of Feedback with Computer-Assrsted Instruction: Expgnment ) /
- SRR | A With K.G. Borman. Semi-Annual-Report: June 1969. v .
S “Insemce Mathematlcs Education for Elementary School Teachers via Computer-Asslsted Instructron-
.- -+ 77 "in.Appalachia” Interim Reports June 1969 August 1969; Septembé} 1969. Final Report
- N - January 1970 * - : , ) ‘ o
C . 2’ . ’ : \ . B - ;_Q_
: . N “The Development ‘and Presentatlon of Four College Courses by Computer Teleprocessmg (O E. :
o A 4 16 010) Major respons1b1hty for comprhng and wrmng final report F1na1 Report June 1967 o .

Y i
. =Y

© “An Investlgatlon of Programrrnng Pnnclples as Apphed to the Productxon and Utrhzatron f
‘ Filmstrips - and ‘Filmstrip-Type Materials “if Natural Sc1ence ‘With D.W. Johnson and AW

. VanderMeer Final Report: August 1964. '& L / o o

CAI DEMONSTRATIONS AND DISSEMINATION v o . ks '
(The Moblle CAI Laboratory and currlculum wetZ demonstrated for members 1nv1ted guests and other ’
mterested persons) Vo » R S o
. Indiana Umversrty v T g o ;.' Do o /
o L S 3 . .

Bloormngton Indlana, Aprrl 4 5, 1973




. ©

' Member of Research Comrmssron 1963-present
‘Chairman, National Program Gommrttee for Research Paper Sessrons Annual Conventlons ‘
1971,1972,1973 . = = . ‘ L ~
Pres1dent Elect, Research and Theory D1v1310n 1973-74 : s
_National Program Charrman Research and Theory Division, Annual Conv'é‘ntron 1974 Ny
- Association for the Development of I_nstructronal Systems L ;o B o - ‘
; Presrc{ent 1968-1970 |
" Wrote draft of constitution, developed agenda for five national meetmgs of the Assocratron.
Membership grew from 15 membeys from the United States to175 members from the -
Umted States Italy, France Germany, Great Egrrtam and the, Netherlands ‘
J Col]ege of Educatron ,Research Comn'uttee 197172, 1973 74 9; C “’ o 2 ’ :

- e _ A Y . o o £
GRADUATE srur7éNT ADVISING S T
Anthony Lazarro, Ph.D. Candrdate Scrence Educatro)Z - o 'b ‘ R

Thomas Rhoades; Ph. D. Cindidate; Science Education "* : ‘ ' :
- Terry Countermine, Ed.D., Computer Scren.ce Tune 1973, “The Development and Evalhatron of a . .

e

. _CAI DEMONSTRATIONS AND DISSEMINATION ~ Continued

'American Association for Mental Deficiency
Atlanta, Georgia, May 28 - June 1, 1973

3

International Transportation Exposition -
Washington,'D.C., May 21 - June 5, 1972 ' o

us. Ofﬁce of Education , » v _ ‘ , . a
_Washmgton, D.C., December 6- 22 1971 o o : -

Education Congress
‘ Harnsburg, Pennsylvama September 21-24 1971

Council for Exceptional Chlldren Internat10nal Conference: S .
» Mraml, Flcmda, Apnl 15-28, 1971 : C ' -

OTHER ACTIVITIES

Assocratron for Educatlonal Com huMcations and Technolo,gy

Teaching and Coursewriting Computer Language (TACL)”
Ruby Thompson, Ph.D., Secondary Educhtron March’ 1973 “Computer Assisted Phomc Analysrs A

Valrdatlon Study”- : - O e : .
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PR o . VITA I o
: Harold E. Mitzel R E v 'Ki
: o Professor of Psychology and Educational Psychology T A . ‘ S
e - " The Pennsylvania State University : . o \> :
L University Park, Pennsylvania 16802 R S ' s
\ e - _vﬂ z
- *’v‘o. ” i
- EDUCATION X ;
University of Wichita. .~ T e  B.A,1943
Wichita, Kansas - = . e _ Magna.cum Laude
Univers'tQ'Eof Minnesota . ; . - 2 o S “M.A, 1950
Minneapolis, Minnesota - R ' ‘ : r- I 1
. University of Minnesota .o - » - ' ' vPh.D,-, 1952 i
Minneapolis, Minnesota o T T P , |
Major: Educational Psychology S . . R ‘
Minor: Psychology ~ - s o P : . § L o .
".EXPERIENCE S S TR T ,
KT Co ol "‘3’\ p; b " : o o ;
~ City Umversrty of New York 19524955 ""j_",.";i Assrsta“r’it Professor of Educatron ST
‘Office of Research and Evaluatron 1955:1958 - . Tk L ‘9 o - Acting Director o e
" Division of Teacher Education 1958-1961 5. '-'-‘Assocrate Profe8sor and Director - - . ° "
‘ s, 196141962 L C e, i Professor and Director . S
o " Comnelf University . . Summer, 1962 v;_'l *'p Lectu!sermMeasurement', S ]
' " School of Education . - I o : and Statistics - - e
O . e ) o o o P U s '-u L. o
o * The Pennsylvaria State University 19621971 ° . S Assrstant Dean for Research' PR , ,
- College of Education, - - .~ * 1962 ... Professorof Psychology'_'-"..pf-,,
. o - o : U U and Educatronal Psychology S
B . c " 1971-Present . - = Assocrate Dean fof Resﬁarcha t
. . , ) . . T . oy " . H N _‘."? ‘\ . s
- Cy ~: o CENIDE—MmlStty Of P » . June 1973 -
-« ./ Educationand Scrence/ . o
. o+ Madrid, Spain UNESCO Mrssrorr
 HONORS AND MEMBERSHIPS
..American Psycholog1cal Assocrat)on (Fellow) - . o v ] L o
American Association for the Advancement of Screncd‘ 1_ o o o L e o
_ © American Educational Research Association MR ol .
e ' Member, Editorial Board, Handbook,of Research on eachmg, 1960-1962 o L ! ‘ A
: ' Chairman, Committee on Conditions of Research.Support, 1964-1966; C A )
' Secretary, Special Interest Group on Computer Aids'to Instruction, 1968 1970 T
' K ] ,/ q’ K - g ;«.:‘;:‘;‘4 .
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HONORS AND MEMBERSHIPS - Continued

Member, Taskforce on Research Fraining, 1970-1972;

e - Co-Chairman, Division C Program Committee, 1973

Pennsylvama Educational Research Association .
Member, Exccutive Committee, 1967-Present; : , S \*
Vigce President, 1970; ‘ L o A - B

*President, 1971-1972 | S | ) Ty

_ Society for Applied Learning Technology Charter Member, 1973 _ ,
N * Phi Delta Kappa ‘ . , -
S .NatlonaIUCouncﬂ on Measurement in Education’ ' -
_National Society for the Study of Education o R R
* American Association for Higher Education- ' e W

~Soc1etyofSrgmaX1 - v “r o ' r

: - Educational Research Assocratron of New York State o ‘
e " Director, 1962-1964 S A : /\
Northeast Educational Research Assoclatlon o
& Director, 1968-Present o
Certified Psychologist, New York State, 1958-Present
Visiting Scientist APA-NSF Program, 1963 .

*Eminent Lecturer‘Award in Educatronal Research Amencan Soc1ety for Engmeenng Educatron, 1969

rd

SPECIAL PROI ECTS AND PROFESSIONAL EXPERIENCES

Co D1rector Teacher Education Closed Circuit Telev1s1on Prolect Hunter College, 1959-1963
Editorial Board, Journal of Educational Research; 1960-Present.

Cofisultant on Research Innovatlon State Umversity College at Fredoma New York 1961 1963 i

e i .1 1969-Présent .

LT Member of Committee of Eleven, research advisory group to New York State Educatron Department _
Y e - 1961-1963 - L -
_— “ Associdte Editor; American Educational Research Joumal 1963-1973 ' ,

& CohPrmclpal Investigator, U.S. Office of Educatiom, Project No. OE- 4-16-001, “A Study of the New‘
— ° .- ¥, Media and the Role of the Campus School irf American Education,” 1964-19§5 .
e, ,? Principal Investigator, U:S. Office of Education, Pro;ect No. OE-4-16-010, “Th Development and
" ' Presentation of Four Different College Courses by Computer Teleprocessing,” 1964-1966. ,
a Co-Prmcipal Investigator, U.S. Office of Education, Project No. OE-5-85-074, “Expenmentatlon with
. Computer Assisted Instruction i in Technical Education,” 1965-1969 .
Vicé’ Presitlent Board of . Duectors Appalachla Educatlonal Laboratory, 1965 1969;- Presrdent
. : 1969-1970
L . Editorial Consultant Readngesearch uarterIy, 1966-Present Appalachian Revrew 1967-1968
R . Principal Investigator, ONR, Project No/ N000l4-67-A- 0385-0003, “The Development and Evaluation
w0 of ae ‘Teleprocessed Computer-Assrsted Instruction - Course in - the Recogmtron of Malaria-
C . - - Parasites,” 1967-1968 = ER , , o
: ERIC Clearinghouise oh Teacher Education . e
P . Member, Advrsory and Policy Councll 1968-Present ' ‘ :
- '¢. .+ ‘Chairman, 1970-1971" 2
Member of Board of Sciéntific Advisors, Harper and Row, Pu’blrshers 1968-1970 -
: . ’ Member, Commonwealth of Pennsylvama CAI Consortium, 1968-1972 S . o .
A o Edrtor,lal Board Journal ofEducatxonaI Measurement, 1969-Present L R o
P = -4 T . N o N :
o : . - /
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SPECIAL PROJECTS AND PROFESSIONAL EXPERIENCES Contrnued

. ~

Co-Prmcrpal Investigator, . US Office’ of Educanon Project No. OEG09-482129-4394 (032)

* “Development of -a Computer-Assisted Course in. . the Identrfu,atron and Dragnosrs of
Handicapping Conditions in Children,” 1969- 1970

 Co -Principal Investigator, NSF, Project No. GJ-102, “A Study of Paradlgms for the Development and

Evaluation of CAI Pro ms,” 1969-1971

- Chairman, Advisoty Panel, Teacher Education Research Center State University College at Fredonra,

New York, 1970-1972
Principal Investigator, U.S. Office of Educatron, EPDA PrOJect No 2062, OEG-0-70 1861 (725),
“Mobile Inservice Specral Educatron Instruction for Educators in Sparsely Populated Areas,”

1970-Present , .
ERIC Clearmghouse on Tests and Measurements, Prmceton New Jersey -
Member, Advisory Committee, 1971-1973 Co .

Far West Laboratory for Educational Research and Development, Berkeley, Cahfornra
Member, Advisory Committee on Teacher Educatron Program Activities, 1971-1972

National Center for Educational Research and Development U.S. Office of Education
Member-Advisory Committee on Laboratories and Centers, 1971-1972

: _'Consultant Commissioner’s Planning Unit, U.S. Office of Education, Washington, D.C., 1971- 1972
~ Principal Investigator, U.S. Office of Educatron Project No 1-7059, “Planmng Support for Natianal

Institute of Education,” 1971-1973 E
Consulting Editor, Journal of Applied Behavior Analysis, 1972-Present

. Consulting Editor, Audto-Vlsual Communications Revtew 1972'Present

_ PUBLICATIONS ‘AND CREATIVE WORKS U

- “Analysis of Variance Models and Their Use in'a Three-Way Design Without Replication,” (Wrth D. M :

. . . -
- {
/

Ph.D. Thesis: Interest Factors Predlctlve of Teachers Rapport wrth Puptls University of Mrnnesota
. Library, 1952..
“Assessing: Social-Emotional Clrmate in the Classroom by W1tha11’s Technrque ” (Wrth w. Rabrnowrtz)
Psychologzcal Monographs General and Applied, 67, 18 (Whole No. 368), 1953.
“A Methodological Study of Reciprocal Averages Technique Applied to an Attrtude Scale,” (With C.
Y. Hoyt). Journal of Counseling Psychology, 1, 1954, 256-259.  ~

“Activities of an Office of Research in Teacher Educatron ”? (With J. S. Orleans and E. Wandt) Joumdl o

of Teacher Education, 5, 1954, 324-328.

“Minnesota Ph.D.’s Evaluate Their Training,” (Wrth R.J. Keller) Chapter in A-University Looks at Its ‘

" Program; R. Eckert (Ed.), Minneapolis, Minnesota: University of Minnesota Press, 1954,
“The Effects of Response Sets on the Validity of the Minnesota Teacher Attrtude Inventory.”
Educational and PsychologcalMeasurement 16, Winter 1956, 501-515. ’

Medley and A. N. Doi). Journal of Experimental Education, Match 1956, 221-229.

- “Pupil .Growth in Reading—An Index of Effective Teaching,” (With D. M. Medley) Joumal of

' “Application of Analysis of Variance to the Estimation of the Relral’)'r(llgy of Observatrons of Teachers B

Educational Psychology, 48, April 1957, 227-239.

“Observmg\and Recording Group Behavior,” (W1th M Taylor) Review of Educatronal Research 27

December 1957, 476-486. ‘

“A Technique for Measuring Classroom Behawor,” (Wrth D. M, Medley) Joumal of Educattonal _

Psychology, 49, 2, April 1958,86-92. - = - .
Classroom Behavior,” (With D. M Me]dley) Journal of Experi n%al Education, 27 September
1958, 23-35. '

“The Development of Puprl-Growth Criterid in “Studies of Teacher Effectrveness »” (With C. F. Gross)
Educatlonal Research Bulletin, October 1958,.186-187; November 1958 205-215.

T i o o o
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- PUBLICATIONS AND CREATIVE WORKS -~ Contuued

i “bo nts on the Coinell Expeumental Pfogfam tfor the P(eparatlon of’ Elementary Teachers
) Journal of Teacher Education, 9, 4, December 1958, 3§3-386.
: “Long1tud1nal Studies of a Group of Teacher Education Graduates,” (With D M. Medley and W
Rabmow1tz) Journal of Teacher'Education, 10, 1, March 959, 117-119. ,
“Criteria of Teacher Effectiveness.” Encyclopedia of Educational Research, Thlrd Edition, C. W.
Harris (Ed.), New York: Macmillan, 1960, 1481-1486. .
“Obtaining Percentile Ranks to Interval Mid- -points with- the IBM Accounting Machme »” (Wlth L
- Dubnick). Educational and Psychologieal Measurement, 20, 1960, 185-191. !
' “The Relative Scholastic Ability of Prospectxve Teachers,” (Wlth L. Dubmck) Joumal ‘of Teacher
Education, 12, 1961,73 80. -
(“Some Observations an the Selection of Students for Teacher Educatlon Programs,” (Wlth w.
_ Rabinowtiz). Journal of Teacher Education, 12,1961, 157- 164. .
“A Tentative Framework for the Study of Effective Teacher Behavior,” (Wnth D M Medley). Joumal
of Experimental Education, 30, 4, June 1962, 317-320.
“Programming in Education and Teacher Preparatxon,” (th W. Rab1n0w1tz) Teachers College
_ Record, 64, November 1962, 128-138. '
The Use of Television'- for Improvmg Teacher Tralmng and for Improvmg Student Teachmg
Performance. Phase I, Improvement of Student Teaching, (With H. Schueler and M. J. Gold).
Title VII, NDEA, IgrOJect No. 730035, Hunter College, November 1962.
Mathematics Individual Learning Experiment, (With G. Crosby and H. Fremont). Title VII, 'NDEA,
~ Project No. 391, US. (fffice of Education, Queens College, New York, December 1962. ‘
.“Measuring Classroom Behavior by Systematic Obsetvation,” (With D. ‘M. Medley). Chapter 6 in
Handbook of Research on Teachmg, -Nathaniel Gage (Ed.), Chicago: Rand McNally, 1963
247-328.
- “The Place of Systematic Observation in Classroom Research.” Research Deszgn and the Tegching of
English. Proceedmgs of San Franclsco Confexence Natlonal Councﬂ of Teachexs of Enghsh
: ovember 1963, 93-10Q. (
“Recent Research Holds Promise That We CancMeasule Good Teachmg Objectively.” NEA Joumal
" January 1964, 35-36. .
“Instructional Improvement Thxough Research ” Instmctzonal Improvement rough Research,
* 196341964. Proceedings of New York State Convocatlon on Educatlonal Resear h Albany, New
York, 1965, 3-11.
"‘T/he Relative Importance of Teacher Mlsass1gnment as a Ptoblem for Educatlon » (Wlth W. Dick).
. Journal of Teacher Education, Match 1965, 54-60. .°
o e 'Campus School to a Research and Dissemination. &enter P W. °B1xby and H E Mxtzel Eds The

' Pennsylyania; State Univessity, June 1965 .

“New Models for Implementing Technology in. Education,” (Wlth W. A. Bost). thmng for Effectzve
¢ . Utilization of Technology ‘in Education. E. L. Morphet and D. L. Jesser (Eds.), Designing -
‘" Education for the Future: An Eight- State Project. Denvet, Colorado, August 1968, 182-192.

Conference $ummary, Computer-Assisted| {Instruction and the Teaqhmg of Mathemattcs R. Heimer
- (Ed.), NCTM, Washington, D.C., 1969, 145-151.
“The Impendl,ng Instruction Revolutlon” Engineering Educatzon .60, 7, March 1970 749-754.
Reprinted in Phi Delta  Kappan, April 1970, 434.439. v : -
“The CAI on Wheels.” Educational Television, December 1970, 6. ' ’
“Thf.{ Computer and Adaptlve Educauon * Américan Education, VI 10, December 1970,123~26
. “The.Potential Contribution of Computers to Infstiuction Reform ” Alternative Futures in American
Education. Appendix 3 to Hearings on HR3606 (Nationial Institute of Educatlon)Commlttee on .
Education and Labor, House of Representatives, January 1972. -
“CARE: Confputer-Ass1sted Renewal Education—An Opportumty in Pennsylvama ” Audzovzsual
e Instructlon, (WlthK A. Hall), January 1)973 35.39. . ”
: o i g
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PUBLICATIONS AND CREATIVE WORKS — Coptinped | o

B

—  “Mobile Computer Assisted Instructlon -for lnservu.e Teacher Education,” in S. Winkler, (Ed) . ’

. ~—Applications of Learning Technology Progress and ProbIems National Secunty Industnal
' l Association, Washmgton,,DC 1973. L
J“

BOOK REVIEWS . - e J

o “A Reaction to Holmes’ Basw Assumptlons Underlymg the Substrata Factor Theory,” (Wlth J N
. ‘ Sparks). Reading Research Quarterly, 1, 3, Spring 1966, 137-145.

: . “Review of Lewis, Gertrudg, ‘The Eva]uatlon of Teaching,” and Amidon, E. and E. Hunter, ‘Improvmg

Teaching: The Analysis of Classroom I,nteractlon w Journal of.\Teacher Educatzon 18 Winter

, 1967, 503-505. ‘

“Computer: Like Drugs and Atormc Power. » - Review of Bushnell, D. D. and D W Allen The

Computef in Amencan Educatzon,“th Delta Kappan, XLIX 8, Apnl 1968, 464,

Revised: July 1973
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T .- LVITA , |
) ___Marjorie Ellen Ward . 3
Assistant Professor of Special Education o ' : : %
The Pennsylvania State University T ' B ;
) . University Park, Pennsylvania 16802 ! %
» - :
L, - : . | / ' » } :_":' / %
_‘ EDUCATION P v = . - » - . o : . S : %
~ 4 ) ' ' ‘ - B v L ‘ . - . S
Wilkinsburg High School =~ To 1957 ST ’
Pittsburgh, Pa. 15221 : : S E
. TheCollege of Wooster * " .+ . 'B.A.—1961 o ‘ Ma]or Englrsh' :
Wooster, Ohio- =, I Minor: Speech S ondary Education |
’ . --(‘ - . o . - . . 4'
University of Pittsburgh - MEd.-1965 . " Major: Special Ed_ucatron PR |
Pittsburgh, Pa. 15213 ~ . . o .and Rehabilitation ~, |
o . . ' o (Visually Handicapped) . é
' Unrversrty of Pitt /sburgh ' T Ph.D.—1972. . - Major: "Special Educ?tion o S aJ’
Pittsburgh, Pa ¥5213 - S Minor: Educational Communications .
' : ‘\ e N N : ’ : -~ and Technology S
*. University of:Hawaii A 0. 1963 .. e - ;“ St;mme‘r,Session N v j
Honolulu, Hawaii .~ 7~ . L S
o v University of Alaska - T 1965 : : - Suminer Session , .
'f' S Colfege, Alaska , ' S A T SR oo .
-+ Sorbontie (Temple University - L. 1966 e N T Sumimer Session ; R
-Paris, Francg : _ - o : ’ R

. . ' . » ° V .:’ / o . B ‘ o &
* CURRENT POSITION L . L R .
’ Assrstant Professor Department of Specra.l Education, The Pennsylvama State University. - ‘
a Responsrblhty Coordmatroh of CARE course development activities in Computer Assrst/ed Instruction R ,
Laboratory, Momtor of EEC 400; 401, 460 (CAI courses) . . o .

TEACHING EXPERIENCE R )
A T Wilkinsburg Jr. High School - - - 1961-1963 " Teacher of 8th Gréde English e .v
/ % . Pittsburgh,Pa, 15221 - -~ . . - ‘ : B A . ’ .o
‘ . C /.L R - .
: ~° Allegheny County Schools , 1963—1967 - + Ttinérant Teacher of Visually = ’ -
Pittsburgh, Pa. 1522/’2“ oo S . Handicapped Children (K-12). e
. /l' ; ’ rd f
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TEACHINGEXPERIENCE Conmtinued . . o an Tei

Dauphrn County Schools Lo, 1967-1969 Inrt‘ia‘ted_Counfty‘Itinerant'Program for.
. Harrisburg, Pa. 17110 ° L SR Vlsually_l-lar_i;lulcapped Children (K—12) :
) L 'j. ’ J ‘l iit“} L o ' ' ) i b 2! .
. - Illinois State University .~ .= . 1970 : Intérn/Instructor in
- Normal, Illifiois. <ot L Departmenfpf Special Educationand -7 " 7ot
o . : : CE SUpervrsor of Student Teachers ,. N !
The Pennsylvania State University ~ + 1972— < .o Assistant Professor, P
University Park, Pa. 16802 - - o T Department of Specral Educatlonx v
. N VAR . i L o . . :
. -/ : ’ S o : o » ’ L . - ‘ ~'°‘,'
'NON- TEACHlNG EXPERIENCE S _""l o .o ";r

o

# -

L

PERMANENT_CERTIFICATION‘IN PENNSYLVANIA L e -

/ DISSERTATION TOPI(;1

Consultant to Dauphm County School (1968) dur1ng ﬁgeparatron of proposal to establrsh the Central

. Pennsylvania Special Education Resource. Centg: traveled to the Illinois State- Instructronal
Materials Center for Vrsually Handicapped,. the "IMC at Michigan State University, and’ the
Amencan Prrntrng House for the Blind to gather 1nformatron  assisted in writing the proposaI

g . o

Intern at the Illlnors State Instructional Materials 9enter for V1sually Handrcapped durmg June 1970 E

/o 2

Research JAssistant and course author for a specral prolect funded to’ develop a course entitled

“Education of Vrsually Handrcapped/ Children” for regular classroom teachers in rural areas

(performed. pursuant to a grant under Title VI of the Education of the Handicapped Act, PL

" 91-230, Special Project Grant OEG-0-71- 21604, at the University of Prttsburgh in the Department— '
- .of Specral ‘Education and Rehablhtatron in cooperation with-the Computer Assrsted Instructron’* ;

»Laboratory at The Pennsylvama State Umversrty, June 1971 — August 1972.

\ L i . .
. /v . w - . @
. P .

‘ ‘Secon Ty Education, :
nglish . / _
Speech

Specral Educatron : ‘ . o / - // ;
Sight Conservatron Classes L C .
V1sually Handrca’pped : ’ s

Instructional Medra Specralrst ' o .

- . ' . o : SN

Exarm ation and Apphcatron of Formatrve Evaluatron for Author Utﬂriatron Durin, the Preparatron

of\a CA{ Course. .+ o v | o . ,7/
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. , ~ Member . - . s

PROFESSIONAL 6‘RGANIZAT1'oNs AND ACTIVITJES |

3

+ " American Assocratron for Educators of Vrsually Handrcapped
Member

_ » Regrstranon ChalrmanYfor 1967 Reglonal Conference
. Member of Certificqtidn Committee (1969-72) ,

Counciﬁlffor Exceptional Chiildren . o R
s Member S

»
w

CEC Division for Vrsually Handlcapped Partlally Seemg and Blind - ?

Director ' ‘ ' .

N -  Chairman of Membershlp Commrttee (1970-73) o ' S

. TreaSUrer(l973 ) ¢ B §
L M } A ’ : . )
Pennsylvama Drvrslon for Vrsually Handrcapped ) - L o
Member of Inservrce Planning Commrttee
Assocra’tron for. Development of Instructronal Systems' s "
N Member T T e '

' ":,. ' Assocratron for ‘Special ] Educatron Techriblogy
: Member

“Phi Lambda Theta . - ‘ " ‘ o S

HONORS ‘ . .
N . e - <y -
»  Received an Honor Grant for four years at The College of Wooster..

*

Recerved Nafional Society for the Preventron of Blindness Grant for summer study at the University

=" of Pittsburgh in 1962

_—~7 " Received National Society for the Prevention of,Blindness Scholarshlp for an Advanced Instrtute at

the University of Pittsburgh in 1964
* Received Frick Scholarship Tor summer study and travel in 1963, L . :
. "Received Fellowships under PL 85-926 and PL 91-230 for Post-Master sdtudy at the Umversrty of
< Pittsburgh during 1969-72 ..
Named an Outstandrng Young Woman of America jn 1971 - ‘ I

L

~

FOREIGN TRAVEL : C - e

Summer 1966 ' S Lo
Norway, Denmark, Sweden, England, France Iceland, Attended the Sorbonne for four weeks of
» French. language study through Temple University :

-Summer 1967 .
- Society Islands, New Zealand Australla Fljl American Samoa, Hawaii. Earned Unrversrty of”
Hawaii credits for course entitled “Literature of the Pacific” given during a six week study/cruise.




3 o

' .PUBLICATIONS CT .

Ca;twr'xght G. P. Some Contemporary Models for Curriculum Evaluation Paper

T

:Ward Marjorie E. af '
_presented, at Association.for- the Development of Instructmnal Systems, Quebee City, August‘
S

-9
N 6

1972 ’ o
a1 : : ;o -

Ward Maqone E. and Peabody, Ralph, L. CARE 4 Handbook Educatzon of, stually Handzcapped
C?uldrem CAl' LQ) Heport 'l;he Pennsylvama State Umversxty, 1973. , ) ‘ _

Ward, Marjorie E. and Peabody, Ralph L. CARE 4 course dacumentation on computer tape Computer
Assisted Instxuctxon Laborato:y, The Pennsylvama Stafte Umversxty, 1972. /,

Ward Marjone E , Cartwright, G. P , and Cartwnght C A, Computer Asszsted Remedza[ Educatzon.
Diagnostic Teachmg of Preschool and Primary Chzldren Umversxty Paik, Pa The Pennsylvania

State Umversxty, Repor(54 531 pages
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