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"1 .. ‘I. _INTRODUCTION
... Lynn Misselt DT
5 bn ESSESSmEﬂt of student achlevement and @f student and
'ﬁétruct@r a%tltudes during the period from January, 1975

20" September,\?Q?S, was- made by the U.,S. Air Force Human

L {RESQUFEES Eab@ratory (AFHRL) and the Air Training Commsand

ff (ATC) as part of their jointly-conducted Service Test of the
PLATO "IV System at Chanute Air Force Base. Analyses of the
, aehLevement ;and attltude data were carried out by the ..
'Military Tralnlng Centers (MTC) and. PLATO Educstlanai
Evaluation -and Hesaarch (PEER) groups of CERL.and will be

reported, as products,of the AFHRL/ATC: evaluation’effort. It

.1s the. understandlﬂg of ‘the MTC and PEER groups that the'
,,AFHRL/ATC reports will\ treat the instructional effectiveness
.and 1nstructlcnal 1mpac% resulks of the Serv1ce Test inde-
pendently and ‘hence, w111-nDt attempt to.relate achrievement
results to attitudes.: Wwe beileve hcwever that‘a complete

.*. examinatidn of the aghleVE'ent attltude relatlcnshlp will

enhance ‘the understanding éf the outcomes: of the Chanute
Service Test and may lead . ta\useful gEHETEllzétléﬁSrDP
—hypathés&s We 'have. planned therefare a\;erles of
additional: analyses to rels tEvattltud;ﬁal amd aehlevement
outcowes, . ST \_& el o 3' S
- Database AVaiiable fram‘éhanuté’Sﬁrv1ae Test
s In Grder t@ assess the effeetlwenéss Qf tgg PLATD IV
Sgstem in a.military tralnlng ‘environment, persqgnel at
Chanute AFB deyelopgd a, set ‘of PLATO lessons covering’ .
cognitive eléments of aicourse segment in elementary auta-_=
+smotive principles. |\ This six-week segment formed a: b351c ’
" commori core of-matenial |for four special. purpose Vé@léle
repairman gourses’. [That|is, students assigned to each of ,
= "the four spéc1alty GGUFSES all received similar 1n5tﬂuct1gr
.. ih . the- fundamentals of auﬁ@m@tlve -mechanics before branchlng
off for additioral 1nEtrucE1an in the maintenance of vehi- \
- cles in their- -own 5pee1élty (e. g. fire trucks, tow- trucks
~endloaders, etc.). -This common® GDUFSE Segment was taught 1n\
=f¥nn'*m1ts or blocks, ‘averaging 1 1/2 weeks. in length, - with -
a. Block Exam sdmlnlstered at the end of each bl&ck.

B PLATO was. 1ntrcdueed in the four target c@urses on a \

';taggered time scheduie so. that classes entering one of the
-courses began to.use PLATO as dn 1ntegral part of their
.dnstruction as. early as January, 1975, while conventional
imstruction was retained in the other courses until later_ in
that year. By GOctober, 1975, all special. purpose vehicle ~
repairman students WEFE receiving instruction via dh t

- Chanute AFB calls the PLATO-Based Tﬁalning System. Under.
this sygtem, PLATO" lessons comprised 1/3 to 1/2 of the
1ﬂ5truet1an ‘in he six-week - "c@mmcn ccurs& Segment " _The
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‘lesson and to repeat the MVE: until they seored*above the

~.the Non- PLATD or . NP graup

- ber 1975, 1ncluded scor'es on the four block exams,ﬂflnal

."additional four top;cs that were not presented.by PLATO.
. The test was admzd&stered to students: in all ﬂhree treadtment

/ PB. and CP students after each block of instruction in .the Cos f

Ay ' s

‘ *irémalnlng ‘instruction was prESEﬁtEd by progrsmmed texts,}i'fﬁ 

-f;lms and labaratary exerclses. '

R The CBE msterials used fcr malnllne 1ﬁstructlen Ecns-

. Bisted of. thlrty five Dn—line lessans, totaling about ED

‘.rgferenced test at the end which was called a master

“hours in length, Each. of these 1essons Had ‘a crlterlcn¢ ﬁ.:'-F %i
» .

validation exam (MVE). Students who failed: tp achieve a’ 'T:l-gf
passing score on a lesson's MVE were required: to review .the . =~

'minlmum criterion for mastery_ e A

N Treatment cendltians Dur;ng the pEF;Qd fr@m anuary,;¥ e
1975, until September, 1975, members of" ‘the joint AFHRLYATC £
evaluatlon team collected achievement and\atﬁltude data ‘on f"{g

- 'students under three treatment ‘conditions.  The first of

these, the PLATO-Based or PB.conditidn, consisted. @f lnstug—k
tion w;th the PLATO-Based Tralnlng System on the cognitive .
content of the common course seghent. 1In the second condi-

“tion, the Conventional-PLATO or’ CP- candltlcn ~instruptors .

assigned many of the PLATO lessons ‘to thetr Sﬁudent$ibut _

also presented the same material via conventiondd. lac¥ure;f _—
methods in the classrocm. *Students in the third condlt;om '
.received no 'PLATC 1nstructlcn and hence were des;gnated as.

L

Achievement data-- The b351c achLevement data’ callected
for - the AFHRL/ATC evaluation from January, 1975, to Septem- -

e

grades (which were actually. just the. average of the block
exam sc@rés) ard results. from three admi'nistrations Di a ¢
s;;éual tDplcEl test developed by the AFHRL7/ATC evaluation &
team. The 5pecial topical test cantained 30 items over five
topics covered. by PLATO lessons and 20 items over an ‘\

conditions on three different, occasions: - 1) as a Pretest on -
the first dsy df instruction, 2)"as: a posttest 1mmedlately :

T fGllDWlﬂg the common course segmenﬁ (this administration was_:

called- Posttest I) and 3) at the epd .of -each of the four

*sgaclslty eaurses Ihls 1ast admlﬁlstratlgn was called
=P©sttestvII_ o . ;a : '

. .

; Attidudlnal data " The student attltude quest13nns;re o
lused if ‘the AFHRL/ATC avaluatign 15%feprcduced in the W L,

/Appendlx to this reéport. The items'in Sectio# I (called RN
[ the "short form" questionnaire) were administered to the b

the- common course segment. 'The NP students, meanwhile, were
asked” to complete a 51milar set of items.which dealt with »
attitudes toward trad;tlanal 1n5truct19n rather than toyard ., = -
computer-based education. The items in Sectlen II sought to- »
messure attltudes t@ward the PLATO- Based Tralnlng System e

: i
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I wh11E‘th@se in’ Sectlcn III asked sbout the affectlve Statqg o
ST aroust by. warklng with. the PLATO system.  The ltems in. o #F -
o Sections IT.and.TIF were collectively referred to as the’

= M"long formM ﬁwestlaﬁnalre. Bécalse: it assumed experlence .

. with- compg$er based: education, the - 1anw form quesmlaﬂnalreﬂ

Y - was, administered only to the two . groups who-received PLATO -
VT lﬂstructlan It was administered at the end of the-‘common -
v course gegment ‘just-before the students maved on.into-
e 1n5truct1ﬁn in their QWﬁ VEthlE repalrman specialtles.

- The attltudés of’ 1nstructars t@wsrd thé“LATG Based

. ‘Training System were also. measured by a questionnaire. - |

L Unfartuﬂately, it is lmeSSlble to relate instructor atti-
~tudes” dlrectly ‘to the attitude or performance. of their stu- S

dents bega se af the manner in which 1nstfuctaf3 WEFP given‘ =

‘xteaahlmg @sS;gnments 1n the tsrget e@ugses.‘ :

L

O Tt & 1 LDNG 'FORM OF ATTITUDIHAL EATA
- v ] T \ : = \‘i. \f\\ 1“: A . ‘_é: ) ) . =L By
R \“?y_ \ j;”&\: . Klkuml Tatsuoka R L m-“v :
. In! order tD wapllfy the*éé atti tudlnél items into e

. several’ gr@ups af\related items, Factor aﬂaly51s was' per- .
forméd on the - S'@res of quest;anngre items. = The responses = .
- to the- 66 itemsik \the lang form attitude quest;@nnalre (45
L items fre m\SECtl@ﬂ II,\ED“ltemg from section III,.plys one’,
. cAgitem indi idating t eatment’ cond;tl@n) were first subgected to
\ a Prlnelpal Campcnents analy51s The largest seven eigen-
T values were 20, 4513, 4, 0512, 2.2535, .1.8710, and:1.6367.

- ~Then the factor ma rlx asscclated W1th the largest seven'

R fprlnclpal components was rotated by the Varimax' praeedure
’j”‘ ~ The 25 'items hav1ng\fsctur laadings larger than .5 in abso-
3 " lute value were extracted as a.common factor of this 66-item
A ‘analysis. THe® common factor had a .variance'of .15. 2554 ¢
’N : and:a\percentage variance of’ 27.1905, while the total sum of
: . commnualities was 56,1056 Indeed many items within the

‘ quEStlﬁﬂnSlré were clustered together ‘as a3 tommon’ fsctﬁr,,
'+« Thirty=-nine 1tems in this first factor. had 1oad1ng$ 13rgev

¥

'Q;‘than 30 in absalute value R S L

kK

'\ : '.;All bf these 1tem3 1nd1¢ated pcsitlve attltudes t@ward‘ . ST
“. the PLATO program. However, a close examinmation of: 1tem5 in ‘

» this factor indicatéd that. there were three kinds of favor-

rable attltudes toward PLATQ: ' the first. was. persenai involve- K
‘ment with PLATC; the the- secgnd type reéprésenteéd e o a8
respondent's pEPQEptlon of the effectlveness of FL 1D S
\1ESSQHS‘-thE third was more sffectzve,_W1th responses “such a
fs,,"WOrklng with PLATC -is fun ‘%njoyable,'and—encouraglng ¢ T
he items from Sectlan II having 1Qad1ngs ‘larger than .70 1@ ' ' -
absolute value. were 3, 6., 13?_ 1518, 19, %5, 43, and 4. "
-These items probably 1né1cated a- Favgrable attitude toward = .- o
FLATQ WlthOUt any natlceable rgservatlgn _Thus §h§y\wlll‘bé“'§ ‘ '

LT . ) PN “ 3 . .
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designated ‘as type I items. The 1téms hawing 1owe£ laadingS'
~also from Section II were cannegted with the second kind of '
, attltuda a more abgeetlve statement .of” the. pérceptlgn wf
- - the effeet;venéss of *PLATO lessons. These.items were' 12y 22,
-1 33y ~and 45.° The third kind of attitudes weré from _ - .
. Seetian III and they corrélated hlghly with both the flrst
~and the second kinds of attitudEE - Tt would be 1nterest1ng
ta, know .to what ext nt the mechanistic and impersonal CAI
lessons will work . featlvely and aeh1EVE the aimed gaal Df
tralningi“ : . . =

g - /-
(\

Analys;s cf the ;tems in Séctian III SIHEE our .- .
;nterest was to relate the attitude respcnses to the per<
formance results, the common factor from ‘thi# analy51sgseemed
too gen&ral and ambiguous for our purpoge.‘ Therefore the o

45 items in section -II and questiocn 2 in section:. IILI were
Separatedﬁfrom the items in. Section III.  Items 7-18 in sec-
tion III and these 46 items were analyzed lndependéﬂtly in
the.same.way as the 66 1tems werg analyzed. The result of"

~analysis for the affective items 7 through 18 in Section'III

- are shown in Table 1. The eigen- -values. of the first three

: companents were 6,5203, 1.5518, and .7927, and the cumulative
pETcéntsgé cf the flrst two e'mpgnents was - 68 5269 o

S S dblen

Var;ance in the Two Fsctar Space Aeccunted
for by each Fact@r Following Varlmax Ratatlcm . \

+ Factor ,% of varlancez " Cum, Df 7 of Var.

4 38720 37.4316 - -
= 2 29769 . 68.6269.
. ‘ : \ﬂ . A \.: ) . : “ i ‘ : ; " -:‘ Cﬁ ) é
_»* . These faatars wére renaped FVI and FVII, ﬁespggtivély, gnd
° ~ were retalned 1n further snalyses. ' _ -

b

. The~ analy513 of the items 1n SEEtan I1. " The 45 1tems_
_and” item 3 in_ Section 111 were factorized. The principal’

Ecomp@nent analy51$ of the 46 items showed eigen-values of .
PR 3430015, 1.9100, 1.5955, 1.4763, 1.3580; -and 1.3020

: as the flrst seven camponents The variance of the first -

v-prlnclpal écmpcnent was still large relatlve ‘to the other .

- components iand the percentsge of variance was almost 31%.

" Varimax rotation was then performed on the.factor matrix
associated with the first seven ccmpoqgnts, whi’™h accounted
for 54 56% of the variance in the original 46 variables.

- The ‘results are shown in Tables. 2 and ﬁ, The common: factor

+ from this U46-item .analysis was very similar tc-the one from

P that in which all the 66 items were used, exce for a few

items. Table 4 shcws the cgmparlsgn of these t, common

ﬁfgacteﬁs.

e~y
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Varlance in the. Seven Factér Egace Ace@unted .:’_4‘ ;;f_ J
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- : . A o et * P . e L4l
: ' Y \ S i

N : R f ;ff'(”’ Cumulatlve ,éfzf e
Factor © Variance.'" - % of variance ' : ‘QVEFLEHEE_‘~4 EER
I : SRR & ol e . T

1 . 10.335% ‘f LOTTONYL1806 0 T 331806 L
2 % 3,710T. . 14,7825 55,9632, s
30t 2leNNe. 10,5370 - ) 0 - 66,5001 T b
Wl 2,6218 *;f' 10,4463 T "f;76“9454 e
50 o 2usasgh T o q0.au12 8750876
6 1.6264° 7 . '6,4801 © o ieyserr v o L
7 S

6Ty -"5;4313, o 99i9dy T o
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Tablé 31 rooa B
f % ,’ ce - e . e . .

7 The ‘Ttem Grcuplng by th@_FactDrs ';" 1_ _f%i;;.
~ Factors  1( 2HM0) "2( ». H0) ' 3C 2LHQ) "M 2.40) 5(, > 40,

: Itskiﬁ _'3 16,9, . 11,-23,° 2,4:7, 8,;. 21 23, 1,15, 18,
- : ' 12, 13 16 31,331]'_{1D L : 42 i E“”
17,18,19, .34,36,% SRR §
43,44 45, . : B S o S, v SN
E(Igrr) N o

- Table ';?f-gn

TiF
ro

,:} ’ ihe C@mm@n Factors 1n the 66~ ltem and 46 1tem Analyses

65§1t2m_An51y513, S Ub-item anallsls i -
.;lbadinésiégéga 73\ 3,5,6,9, 13, 17,185§ 3, 9773,17;18_7"§=
. , . © 19,30 35,43,442) 19 35,43, 44, “
(111) S 2( SR

W

6,
30,
II;

™
H
-

.652iloadings!2.40  10,12,22,33,41, . 12,16,32,29,33,
- s st

L

Item 10, "Thetequlpment made it dlfflcult tD ccnéen-_' .
. trateon the course material," was dropped, i the he~-item = ¥
. analysis but new . items, 16 snd 29, came in there. Items 16 % k
- and 29 were "Material which.is otherwise lnterestlng cah be ) '
~ boring when presented on PLATO," and "I was aware of efforts

j\ .  A -;"~v  ‘ o Sﬁ | | ;' 1;,J£§‘3 
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Efte;euit the~metefie1 speeifieeily te;mef" respectivelyr
" ° 'The second -faetor in the: uﬁaltem enely51s had - aimoet
N the‘eEme items as the third faetor in the. 66-item analysis.
.,!,p*,The'etudente felt -too much material 'was presented and- eeuld
<5 not work-:at:‘their own pace. Also they felt.uncertain about
,;’the;r performenee and the 51tUEtlen ‘made them tense, They
' complained that irrelevant. End emblguoue queetlen$ wereg -?_!

_if'veeked in the lessons. . I

R The thlrd feeter in the 46~ ltem enelyels "had - the same .
~ _items as the fifth factor in the 66-item analysis,. except’

for item.7, ‘"I was more involved in aperetlng the termlnel

-than in underetend;ng the course meterlel " “Items that fell
~ in the factor 'were. item 2, "The leakning: ‘was too-mechani=- .-

Lo eel", item 4, "The equ1pment interfered w1th ‘learning"; and

1t m 8, "No ‘onhe cared if I learned or net so I:felt isolated

" ard eloﬂe L . -),;., : : o

The feurth feeter in the 45 item enelysls shered Some ,

'1tems %lth the first, seeend ‘and third . feetere in the same .

_ , 46-1tem“ane1yels and it .is very dlffleult to glVe an ade~
- quate lnterpretetlon ef 1t B v

’enaly515 presented in "Chenute Repert" by reduelng the
number of items to 46 was that the first factor (common -. _
factor) had too many items clustered together and the other
factors were of only few items. Horégver, we felt the common
factor had to. be separated- oyt into two groups, thdse having

‘higher loadings -and lower loadings; in other words, the type, -

SR I and II as we mentioned before. Thus the U6- 1tem analysis.
* did not give us eetlefeetory reeulte, so0 we separated the 46
~“items into 2 subsets of items: one containing the items
-which expressed a favorable attitude btoward PLATQ and the ;
i other containing the items which expressed a negative atti-
S tude toward PLATO. .The 26 items having- loadings. greater then
v, or equal to ,3 in absolute value on the first factor- WETQ
* - the subset of fdvorable items and the -29 ‘items’ hev1ng facter
- lgadings greater than or equal to .3 Aine absolute. velue on
*,. the factors other than the first one were the ‘second subset
of items. These -items in the two subeete ‘were as shown
bel@w - no . "7, é : . e

" The LlSt ef 1tem5 enelyzed eeperetely.’

_Subeet of 36“1tems_ 3,5, 6 ,75,0710,12, 13, 14 16,17, 18,19 22,24
o A ee 29, 33f33 35 39, u1 L3, 4%, 45, us
Subset of 29 items 1,2, b,7,8,10,11,12,14,15, 16, 20,21, 23, 24,
725,26, 21, es 29, 31 32 34,36, 37s38 39, u@
ue.




A , The 26- ltém subset; WE aga}yzed the twg subsets sepaa ,
rately, = At first, a pPlﬂGlpal components analysis was “done.

on the 26 1t§m subset and ‘the .resulting factor mathix was;
" rotated by theg~varimax méethod .  The. first factor~Was of -

items hav1ﬂg 1@9d1ﬂg% with absolute’ values gredter than or

- equal to’ .65 in Table ] except for'items. 35 and 2(1I1). This~
‘factor was named FI and retained for 1atér EHEIYSLS-_ The

items having lower loadings in the U6~ 1tém analysis' which

Were

second factor in this analy51s'a)
" became one of the élserimlnatars Df students'

shown in Table 4 (12, 16,
it was named FII¢ LFII

is shown later .in Ehls chapter. .. The n%wiy éxtracted third

=

duré

(11,

4o) -in Table 3.

and fourth factors in ‘this analysls were 1gnared and ngt
jused o e ‘ .

in the further analy515. ,f=f’

The 29-diten- subset was aﬂalyzed using the same QFDCE=

, as with-the 26-item subset. The- resulting flPSt factor
~Was of the 1téms in the second factor of Y6-item. analysis

EQ, 33, b1, uS)farmed the»i

performanee as

23, 31, 34, 36, 37) and af the fourth factor of the same

-Aanalysis CET EB,.snd 25) ‘together. The second. faatorawas of .
thﬁ“iﬁemg’rﬂ“thE‘flfth factor- af“thE'#ﬁ"Itém“aﬂaiysis (1y—5y———
- The*third factar included the-iteéems in the :

‘factor 3 in Téble 3 (2, 4,77, ™0). . These three new. factars
were retained in.later- ﬁnalyses and were d551gﬂated FIII
FIV, aﬂd FV-if*The’ repart o
, A Eummary af the flnal factars 13 glven in Table 5__
3 ST Table 5.
'”'iF:% Elght Fastars;Extractéd Frcm S .
- the StudEﬂt Attltude Questlanﬂalre o
‘ JEV ‘
" FACFOR 1 - |
Perscnal IﬂVQlVemént with PLATD, Géz ,
_ AEQEptSblllty ) s .
3. I felt ohallénged to do my bEst WGrk. - R RN
5. I felt as if .someone were engéged 1n 7 Ai
canversatlan with me. = o 1 .69
6. 'As a result of having studled by thls
-me&thod, ‘I am interested in- learning more .
7 abgut the Subgect matter S i .69 7
9. :'I telt as if I had a prlvate tutar. . _}: :" .67



“‘PLATO 1esscns.;

< e T Ty »:ﬁ\i

~ My feeling toward Ehe caurse materlal after -
- T had campleted the PLATO. p@rtlcn of the b
© . course was fEVGrgble__ R T .66
“iJT: JI was satlsfled with’ what 1 1earneﬁkﬁhiig R
_ "_ - taking the Eourse. f : . ~'?“ .62
o ,18;5JIn view of the amount I learned thls méthad
Lo seems superior to classraam 1ﬂStFUGt1Dn for ..~
' many courses, A i : A T LT5
7 19;‘-i.wguld prefer PLATQ tQ trad;tlanal 1nstruct10n'A .73
ijEQ »I waS encsurged by the: PeSDDﬂSES glven tc my ﬁ | E
.o aHSWers of quesﬁlansir - : : ; .o .58
43, "The 1ésscns ah PLATO were' 1nterést1ng and
IR reslly Kept me 1nvclVéd 7 - .53
44; What I 1earned fr@m PLATO madé:the clsssraom and ;
Laboratary 1n5truct19n easier to understand. _ .68
FACTOR 11 : '
; Perceptlan af effeetlveness Qf PLATD
12. PLATO, as used in ‘this course, is antlneff1c12ﬂt feg51‘
o use of the student s time. : R
'22. The respcns&s ta my anSwers seemed agpraprlate. V_,Mg
=33; I felt I could WGrk at my own pscé ; 66
35.‘M§térlal wh;ch 15 Dtherw1se barlng Ean be. -&w' .ST:
- 1nteregt1ng when presented by PLATD. ‘
lgi; Cemputer 3331sted 1nstruct1an dld n@t make 1t © . =260
,pass;ble for me to learn qu1ck1y . -
45. The PLATO lesscns were dull and dlfflcult t@,' Ta,57
B ‘follow, : S '
iy As a student, I do my best wcrk W1th ;' g{g}g;_-X;.6D‘
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-‘:J1i The 51tuatlcn madg mE ?Plté tEnééi 17

C

uation.

rlsﬁﬂg.I fel; frustrated byfthe 'Sk
20. PLATG 1nstructlan ig ;usi angther Step taward -
_de perscnallzed 1n5truct1@, - : :

B L .
21 I was c@neerned:thﬂtri mlgh ot be .49

: understamdiﬁg'thé'haterialr‘

%23.71 fe&t Dncertaln gs to_my performance 1n the  _:>77?597L

,Vf ;,pragrammed cour se reléﬁive to the perfermance R U f
‘of. others [ - : R o
 “§5; I found myself. Just trylng tc get thrcugh the . {QMB‘
;v materlal rathgﬁgE@gnhEry;ng tc learn. 7'%: e e
! é§ 4L guessed at the aﬂswer&tQ some questlcnsg.;v © .52
~'31 in view @f the time Sllcwed for- 1aarning, I__  o ;67 C
Lwfelf ‘too much’ mé%erlal ‘was presented. B , o
-'BM; Quesﬁloas were. asked which I felt were. n@t ' -;57 : .
: , related to the material. presented,; - R .
36. I could hafe. lear‘ned more if I hadn't felt . .64 -
: _pushed, L _ . :
© 37. I was given answers but Stlll did. nat understand .58
’ _the questl@nsi . , : 1
B T SR oo
/. . FEACTOR IV s '
_ ‘ Antl %ystem -
1. The meth@d by which T was told whether 1 had - .b5 %
given a,rlght_or wrong answer pecamé monotonous. '
15, i]fcuﬁd,ﬁﬁé computer-assisted instruction = © .61 E
approach in this course to be inflexibtle,. ’ ' £
40, While-aﬁ'PLATDi I;éﬁgauntéﬁed:mechanical R 5,60 o
. malfunctions. - o ‘ . . 3 | . o -y
: Y L
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U  FACTOR V'

: 1_-.-' li; L Iﬁpereenei PLATO

the eeuree meter;el or net

b, I'felt 1eeleted _and elene.~ S fl_-f . A3
7. -I'vas more’ 1nve1ved 'ir opefating the y R )
. then in undsrstend;ng the course. meﬁerlel - T

-

1D.’The equlpment ﬁede 1t d1ff1eu1t to e@neentrete !'=fi56 ;j1;
: an the, course. me%erlel : T
¥

i

Lo _'eﬁ6;=Meter1e1 whi'g) .1s. etherwlee 1ntereet1ng can be
: S berlng when presented on, PLATO U

g5 SH: I was net eoneerned when I m;eeed a queetlonii's
S beeeuee nabedy wWas wetehlng me .

29. I was’ aware dT eff@rte to SUlt the meterlel
: _SpElelQSll¥ to me. :

38, The‘eeuree material-was presented too slowly. @ .57
* FACTOR VT .~

o

Feeltlve feellng towerd PLATD

Wcrklng with the PLATD syqtem _{7 |

Lo e e T B
7. Is fun. e - R CLT6
9. Ie ehellenglng. e-_ﬁ~ e e C e85

L

12, Mekee me proud of myself o :,7 } --;83';
-TSQele,eeJDYebleé_~_'i T jfvl ; - .70

18. Is exciting.

e
Ly

)
LI
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FACTOR VIT

S " ! Negatlve feellng toward PLATO .

WOrklng w1th the FLATD SyStEm

. Ts frustratlng.__ N 2.' T 71:~;83 .
TD Is annoylng._f_:_”ﬁ, , _;; L ;gf_j,:ﬁi 57f!::9,.89%
1 Isconfusmg . i . N 75 ‘

13. Is boring. . . .. ﬂ SO e B2

I, EMFASURING THE GAIN SCORES
A Klkuml Tatsuoka

The achlevement data collected for the- evaluatlon study
of Chanute AFB CBE project suffered from:low reliabilities"

+of the tests; hence there is a strong possibility that the s

error of measurement on theé test scores may wash away the” _
correlatlons of the attltude scores with the achlevement ‘
" scores. if we use the observed scores that ‘we have now.- In"

order to avoid the problem of error of measurements, we will .

suse a -special technique" that has been developed recently

o This problem was called to the attention of educatlonal

measurement specialists in connection with measurlng “the
gain scores-of a p@sttest from a pretest.

N

=

Measurlng galn scores has heen used in. research ln

able problems. In many Sltuetlcns such as. eualuatlon Df
educatlcnal programs, gain scores appear .to be the natural
_ measure “to be looked 1nto ..

&

There were three magor perSlStlng dllemmas Mlow

fellablllty and error of .measurement," "regregglon effect "

and "over-correction, under-c@rrectlon." “Ever since E. L.
Thorndike .(1924) pointed out these dilemmas, measurement

. specialists in education: and psychology have tried to @ver— 
ccome the difficulties by Suggestlng various methods to- esti-

‘mate ‘gain scores. He looked into the reliability of the .
difference- between 'scores of two tests, and showed that -this
“reliability is lower than the rellabllltles of two tests

. taken separately. - This fact was explained in that errors of-'F

neasurement in both separate tests affect the .difference
score and whatever was common to both measures was eaﬂcelled

out-in the.difference. In our study, coefficient: alphg of =

&

17



by Debois (1957) and Mann;ng (1962) in order to-avoid this

: the rel;abllltv (squared multlple R) af the estimated true

pretest and posttest I wéré_ 3960 and .6300 respectively,
-But the rellablllty of simple difference scores. was only
. 1047, which was. smaller than the rellablllty of 21ther

. prétest or, posttest I. .

' Cronbach and Fhrby (197@) s&ggested the use Df multiple‘
regression, that 'is, to regress thé true gain score on ‘the

space spanhed-by both tests. By adoptlng-a multiple regres-

gion approach they succeeded in avoiding the per51shant,

problem’af :whether' the two: ﬁests measuredvthe iSame ” thlng.f;,;ig_i_,;;

Irideed, estlmatlng the “true’ gain score by ‘the multlple
regre5510n metﬁod prov1ded very efflclént galn scores..

_ The 51mpie dlfference score. typlcally has a - megatlue3‘*i':"
.correlation -with the pretest, - Hence it implies. that’ if

individuals with . high gain scores are to be selected, there
will be an over- representation of people with low pre test
scores as an artifact due-.toethe negative correlatlcn
‘between gains -and- pretest-acores The method of -using
fegr5551on gain scores (or residual scores) was.introduced - . -
dilemma. - Regression gain has a zero correlation with the. T
pretest. This gain score was obtained by subtracting the '

épredlcted pretest score from the’ corresponding posttest
-Score. We calculated the gain scores by regression method

also. .The resulting gain- has_  zero correlation with the
pretest and .86 with posttést I.. As indicated by 0'Connor
(1972) and .Linn and Slinde (1977), the reliability of™
regression gain is as 1ldw as that of raw difference scores.:
Our regression gain tras a reliability -of .33 which 1s. higher
than the reliability of difference .scdres. But it is still -
very low, and therefore it is risky tor make any decisions

~about individuals on the basis of gains from pre- to ,
- posttesting periods on the basis of this regression galn

score. It 1s -possible to-observe some individuals with.
large difference scores, even-without any real change.

'Know1ng that the . rellablllty of our regression gain was anly

.33, we investigated the relatlonshlps between performance

'scores and attitude scorés and compared the results w1th

those we obtained using the multiple regression method.

’ Applying this methoﬁ we obtained gain scores. hav1n% a

rellablllty of .74,

. The calculation pr@eess of estlmatlng an _individual true
gain score by the " multlple regression method that was intro-
“duced by Cronbach and Furby (1970) was tedious and compli-_

" .cated. If other measures than pretest and posttest were used .

to step up .the multiple R, then the procedure would be very
messy algebraically. and numerlcslly. A mathemat1ca11y
simple method of regressing true gain scores on several
variables .was developed by the first author of this repcrt
(Tatsuoka, 1975). The procedure made it possible to separate

!

lg SR



" R

gain into the 1ngrement of Rg prc'1ded by .each variable;

The rellablllty of the différence| score x- =Xq1, with x4 by

posttest I and X2 by pretest, woulld be calculated first,

then the additional cantr;butlon Oy regressing to-tq (true ‘

gain score) onto X7 and Xpr would be. caiculated. The "sum of

both values would be the reliabiliity or squared multiple R

of the estimated true gain scores| by the multiple regression

method. Table 6 ,gives the result|of numerical calculation

applied to one pretest and posttest 1I. The estlmate§ gain -

» Score of tprty, obtained by regre551ng it on X1 and xy w111

.7 be given: by Rz

“‘tg—t using- X9 Xo and saares of". Plock test 2 is glven
by thg—t1i 3(1 XE’ E ) E’tt: L : ] _— )

',, Tablé 6

T@e Estlmsted True Gain Scores Obtalned by
Multlple Regression Method ' : TR

Vaﬁiabies e - Incremental R2 - Reliability (R?)
. ; - B = f_ié: - " . i1ol_¥7

R(to=t,!Xqs Xo,Bn) .05894 1 .79942

| Eté-ta,!x},x%,ag Bg) . - .11650 . - (91695

E(t t1|}{1,3{2352,53154) . -62186 : .83778

The number of students is 110, and the reliabilities of the
pretest and posttest I are 3960 and. 630@ respectively..

The rellablllty of the differenae scgre was only

10, 1D47® but -the multiple regression gain increased to 53578

which is six times as much as that of the difference score.
We use a nctatlcn of R(t ;1|x2-x1) for 'the regression of
true difference scores t2=t1 onto the difference scores of -
pretest scores from posttest1, where X» Stands for posttest
II and xj for pretest, R(tzer E ) was the true gain’
-that was regressed on pretest pastteStE and bloék exam 2,
Bp.. The increment of squared multlple R=by adding ‘block
exam 2 to predict:true gain score in R(t: 5=tqix2,xq) was

to-ty ;x ,x% The -estimadted gain: score of
he

19.

2

.05894. By ‘adding block-tests, ‘the 1ncrement of .71650 in .

" squared mnultiple R was calculated Block exam 4 had ‘an
increment of .02186. The rate of the increment by block

exam U4 suggested that the PLATO lessons in block-3 contri-

buted most significantly to the gain measurement by the
speclal topleal test given at the beginning and end of the

program.

Table 7 shows a comparison: of traditiomal regre351an
gain ‘and- multiple regression gain using the pretest, post--
test .and Block tests 2 )3 and 4, R(tg—t1;x1,x2,53,53 By)v

L]
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N They%ére expressed as A and B, reépectivelj};iﬁ'the-'
- follcw1ng Egble. ) B e

/// A Table 7
Thé!Cerelat;Qns of the- Galns w;th VEFlDUS Tests
/Test '  § -, A o :I ‘B |
,'/ pretest RN R AR 6&262
-/ posttest I *;_fi;aﬁ553¥i- L B35,
/.. posttest II U4 L3598 e 45u7£
/7 final grade i - 2677% v uBh
_ ,f' - block1 .3811%
y block2 . 1603,
o ‘block3 . 5047
g blockl 3422
-i: ,*-p;i % DS ;' S / ‘\"

A K .. . . -
y e " . 3
. ! L SR - X ]

i

It is Lnterestlng to n@te that the expanded multiple
regr:sslén ,Eain had larger corrélations:’ with posttest II,
final\: grade, and bloek 1, 3, 4 tests than the correlatlans of -
sthe tr'aditional regress;cn gain with these ‘tests. Since the
'exggndéﬁ-multlple regression gain had’ a rellablllty of = = -
.9378, the estlmated gain scores were very close:to the true:
’ - gain, to-t. It is reasonable fo gssume/that block-tests
would affect the gains because .the gain should be a result
_ of 'learning throughout the program,-and block exams were the
"1 measures of each learning segment of this period. The '
o ‘correlations of the regression gain w1bh block tests were
" ‘not significant except for that of blodk 3, ‘which was 3031,
“w while the expanded multiple regr6551og gain had correlatlans.
of .6047 with block 3, .3811 with block 1, and .3422 'with
block «4. However, the correlations g¢f bcth of the gains
' Wwith pretest and pcsttest 1 were con;radlctory to the
expectation that gain should have z ro correlation with a
‘pretest. The regression gain had- zgro correlation with the
pretest but both of the expanded myltiple regression gain
and multiple regression gain,did not have it. 1Indeed, it
is mathematlcally impossible toﬁex’ect that a true galn“
vector tg t1 and pretest vect@r wtuld be Qrthogonal. '

V. RELATI&NSHIF EETWEEN'FSﬁFDRMANCE AHID ATTiTUDE;
, N
' Five 1tem5 in the first section of .the attltude
questionnaire. were repegtedly glben to the students (four -
times at the end of each bLQQk) The results of repeatéd
measures analy51s of varlance are glven later.

T

W,
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e The ;tem 1Q sectl@n II Enduthe Sec@ﬂd item 1n Segtlan
e » III were rotated by facﬁOﬁ analys;s and-five fagtgrs Were
extracted. “These - flve;fact@rs were 4dsed to relate stu- °
A dents"performance scgres together with the three factors 7
‘obtained' from items 7/ through 1% in se¢tion III, = Items. .1,
- 3, 4, 5,.6 and 19, 20, 21 in section-III. were SlEDBUSéd 1n !
¢ * order to relate wlth the perf@rmance se@re arid the Factors ‘
’ EI thraugh FVII._l A - . _ : c T
- = o % o : "':, .
-Seven facicrs were correlated ﬁ}th ‘the Secres of the

4 four bloék exams .and the time that a studeht needed to com-
" plete a block. It "turned out that the Faetmrs did- n@tﬁ‘»
' c@rrelate w1thtthe time data.. 2 : ; Yy S
[y . . I S

_ L T Ty

The relatlon betweeﬁ*tgmgﬁ;n bl@gf ‘afd meahanlcal fallhrmr
Question 20 in Section I111. WESX"HQwvﬂftEW ‘has PLAT D wafkéﬂ o T
"when you_have attempted to' use 1t¢s“'The responses: ST
correlated with timé in blocks 1'and 4 at =.25 apd s.E? e
respectively, but at =714 and. <.03 with- blgcksfﬂgamd 3 v 8
Apparently, there dés a considerable amount. of ystem fail— "
: ures during- blacks 1 and 44 'and thus the. m?chan cal tfgublé
" - affected students"study tlme._ The more ovten PEATO
K -encountered mechanical trcuble the niore time stug ‘ﬁ &5 hadu S
to spend to; cbmplete the- 1nstruct10n. The - lnterﬁupt1\
made students' 1earn1ng less efflclent.- The tlme in

ﬁ—?ﬁ¢. %

. xﬁmuch of y@ur tlme would yDu spend warklng w1th PL, Q?" the'*{
“i . time needed*for complétlﬁg blcck 4 had & non- 31gn1f1caﬂt ;
grehatlanshlp with the motivation ‘that.was asked in . questlon
- 27., It is interesting.to note that tlme needed- to cémplete |
Vbloak Yrcorrelated with- questlons 1§ 20, and'21 at/ ™27, : N
-.05, and -.26. Time'in. black b.was affected b méeHanical , 3v‘
1nterrupt10ns but this did not make the- studer.i. s want to *® T
stop.'using PLATO. HQWﬂver,-lt did affect their wishes to.
spend time wcrklng ‘with PLATO in a negatlve direction. The
summary of ccrrelat;gn betweew time in .blocks and mechsnlcal
failure is. glven in Table 8. , R

;

Tlme 1n Blacks and Mechanlcal Falluré

'ﬁuégtibn‘f Blockl- B;Dckz K Bl@CkB Bl@ckﬂ
19 7t -,25% vo=. 14 S s.03¥ =: -, 27
20, =.13 =220 -. 10 _,05

21 ] el C-.02 ~.100 267

L :'?*gpi 05 ‘
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failure.. The most. interesting question would bhe. whathEﬁ
‘mot meghanlcél interruption affected students' perfﬂrm7;;
From our study, there was n¢ .indication of a -negative /-
effect. . < But it shduld be- noted that: students’- learnnlng 1n
“this study was controlled by, a mastery 1earﬁ1ng Strategy_=ﬂ
'Hence students were Porced to study until. they passed” the
crlterlcn—referenipﬁ tests glven at the end @f each PLATO -
lessan 5

1 < T

190,18 17 .20 -L04 17 .13 .15 .08 .15
200 7 0VT7 @, 05 18 .10 .16 . .22 .00 .20 .13 -
217 0.06 -.10 .00 .01 -.07 .04 -.0h (01 -.07

g

4 The relatlan beftween . att;tudesfsctars and mechanrﬂal
failure. Students' attitudes were affected by mechanicil

1nterrupt10ns in a negative. way. Both FI and FII corr iated‘,A,

with 19 at” 49 and with 20 at -.45, =, 43 respectively.{ -
‘Factors FVI, FVII also correlated. w1th 19 at .47, =32 and
with 20 at -.42-and .39.  Negative attitude factors FIII,
FIvV, ‘FV--allenatlén, frustratlon or training stress as FIII_

<. . The relation: between performance and mechan;cal ,/ N
Yy C)h

) a - it = A . . . : ; .-‘ S
) \ ) * : o , ) ] i: xi . ' S o ELJ L e,
.‘.? LI t . ‘} E ,ﬁs .1 B g B Y o o - J,i‘—f ‘ , g . 0 .
,“‘,?{' L ;; Table 9 o j,‘ R 55
5 . & e, R . LT o f‘ e o
o C@rrelatlcn af Ferformance and Questlcns 19, 204 21 ot
cah B . ; A
Bt Ques—~;‘gi Freﬁ FQSt=5PDSt=-'A- Bl@ck El@ck Biock Block ". . ',
. tion Gajin test testI testII Flnal 1.2 O N

ant; system.attitudes as FIV, and impersonal PLATO as FV—e;-

"did not correlate. with 19, but FIII and FIV correlated with.
20 at %27 and .23. Frequent oacdurance of mechanical inter-
ruptlans made students less-faviorable toward PLATO and PLATO

. lessons produced more frustration .in learning, and made the

students\QOmplain mare about impersonal learning. It was -

interesting to note’ tHat FIV correlated with 20 at .15 which

is not significant,r Items in-FIV were anti-system attitude’
in.a generallway, ‘so this jUSt might imply that they -just did
not like the System g priori. Therefore frequency of mechani-
cal interruption dldgndt affect or: stimulate their anti-
system attitude. Né matter how well the system worked, or
how frequently the system: failed, this attitude must have
always been negative toward PLATD Question 21 correlated
with all-: fa;tcrs ‘in the same direction as 19 did. The high
rate of me&hsnlcal 1nterrupt1@n dlsccuraged students' W1shes
to work w1th PLATQ .

,;1'
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¥ R - N M .
KA '”_. R ,v*Table 10 v
;’,sa . . ?L Thé COFFElE tion af the Attitude Factcrs *Ef7  ?{‘ﬁ
R T :?f' wlt Msehsngcal Failure i;;ﬂff, : 7
S IR S FIQ FfII FIV PV lvFVE;'FVII 19 .2 O
el g f  ug' " o =.1w ~§10 - 47 LuTPe.32 1.00 =, 20782 |
20 : FS - 53 2T .15 .23 —}4%_3;39 =297 1_0@; 41
ST 24 ‘*573; 53 = 34\@.29 = iTD;%iSEP“ \HE -] T
. ;. o 2:\ fﬁ ga' o : PR A
The relata@n betwe@ﬁ Sttltudé factars and achlevemént
Correlatlénal ~analysis, o F factors snd performance Scores ‘;'
reveal%dﬁthat FII FIII and FVI were diserimi ators of
performance — 5» g . . ,E . _
<L : @¢; 1 % - - | e et x: :
S : f ‘e;i_i Table 11 ’ - f o

PR
il

The Correlatlan of the Attltude Fagtars'

’ _ "\ with Achlevement
! . Pre< = " Final ' Reg.. Mult. .
Vo tést 1) grade gain' 351n '
CFI oW, .20, 18
" FII .SM M 28 .19 . 3% A
‘~FIIT,—,33 S 35 -.37 -.20 )
JFIV .03 -.60 - -.03 -.02 .. .3_91“‘
FV == D6 ’ = 16* 15 == 15 v . = ?‘6
Fvl .10 .23 : i27 2T s.23
FVII ‘-11 . » !! 12" 19 - 08 L' _i 1_2
*p<.05 S _ T B

The. c@rrelatlons of factor FI with performance- scores
were not significant. Personal involvement with F@ﬁTD and- g a2
favorable attitude toward PLATO did not relate with academlc B
performance measured by a special: toplcal test, final grade,
~and gain scores. Table 11 does not include the correlations
of FI with block exams and posttest II, but they were 277 N
significant., Factor Fiv’ represented the anti-system S
attitude=-complaining that answering to responses became
monotonous, the CAI approach was inflexible, and mechanical ™
maifunctlons eficountered while on PLATO--and did- ‘not cor=-
relate with performances.., Attitudes toward a teschlng

"medium-~whatever it was--were independent frorm achlevemént_

- of learning, and those attitudes must. have been planted ”
‘before the program started.. Pretest did not correlate with
FI, FIV, and FV. . Factors. FIV and FV stayed at zero correla-
tl@h level as the program went by, while carrelstlcn of FI

i

g




1ncreased accordlng to an order of tests given from EEFllEP
e to later. .However, these.valueés were not .statistically
:ﬁ[‘ sign;flcant.. Hence no g@ncluslans shauld be from Table- 11.

Factar FV impersonal ‘PLATO, did not ccrrelate with
perfarmance scores.' Items in FV represented the weakness of
instructions that had been attributed to CAI in genéral

. 'using a machine ta teach .and interact with Students. "Nobody
really. cared .whether. a student.learned the course material

: or not"; "I was not concerned. yhen .l missed & questlan o

e because nobody was watching' he" "T felt isolated and '

. alone"; "I was ‘not aware of éfforts to suit the material
Speclflcally to me .arid- T thought the course material was
presentedataa sjawly " Students were .more 1nvg1ved in
operating the terminal than in understandlng the course:
material and hence the equipment made it difficult-to

concentrate on the course material. The’ questlan of to what

extent mastery learning techniques played a role.of reduclng

- the effect of FV on the students: achleVEments,was not -

clearly answered from our data.

. " -

Hi»

£

¥

| Table 12 -

The Correlations of Attitudinal Data and FI, IV; and V

Pre- : ' g - . Post-

test B1 B2 B3 B4 - testl
FI - .04 .08 .09 .12 . .18 - .18
FIV -DB -iD7 ) ‘D.' "-Dg ”!DS E-DQ

FV -.06 -.04  -.02  ~.08 -.09 .16

- a

FII was arlglnally clustered together with FI in the
first analysis we, conducted. 'The correlation of FI + FII,
~items in FI and FII together, and FI and FII separately_sré
presented lﬁ Table 13. o : S

Table 13 L - :
The C@mparlsan of FI, FIIH and FI+FII 7

Pref _ ,Past;- Final AQA Reg. Mult.

-test - testI . grade . gain - gain _
FI Du B 18 .20, . .18 . .15 o i
FIT .2u® 9% . l2g* . lqg .32%
FI + ' . ' 7
FII .23 Loyt .20 .22
1 # - . : . :
. P<.01
*§,,{ . )
., 0F
p=.05 Y,




o

P,
noy o
"I

FII was significantly correlated with all performance -
scores except- for regression gain, but FI + FII were not sig- .
nificant except for the final grade. FII was perception-of
effectiveness of PLATO léssons; the students felt they could
" work at their own pace and th@ught that material which was
OtherWlSE boring could be interesting when presented: by
PLATG. "Moreover, they thought CAI made it possible. for them
to learn quickly and did their best work with PLATO lessons.
: Theybelieved that PLATO lessons ‘were not :dull and not dif-
" ficult to follow. PLATO as used.in- thls course was an L
* efficient use of the student's time and responses to, their
answer seemed -appropriate. It .was 1nterest1ng ‘o note that
FII corre ated W1th the performance score§ but FI dld not.
- EIIi was also a ﬂlscrlﬁlnatar of performanee scores. |
This fsct@m expressed frustration and stress in 1earﬂ;ng
7 PLATO-lessons. The factor represented "alienation," i.é.
feeling little involvement. with learning, and seeing PLATO
only as a task necessary to. c@mplete the pr@grami: Items
included "PLATO instruction is just another step toward

A

depersonalized instruction"; "Too much material was
presented, so I felt pushed"- "] was uncertain as to my
performance relative to thg performance of others." "I

could not follow the questions I have been asked and I felt
some questions were not related to the material presented";
hence, "I guessed at the answers to some% questions."
Students felt "Tense and frustrated by the situation." They
were concérned that they "might not be understandlng the
material,f' and "just tried to get through-the material
‘rather than trying to learn." FII correlated positively and
FIII correlated negatlvely with all performance scores -
cen51stent1y. ,

FVI correlated with some perlformance Sc@res "posttestI,
~final grade and multiple gain scores but their mggnltudes
were smaller than those of -FII and FIII., FVI represented
" a positive feeling toward PLATO Eeaehlng‘ For example
"Worklng with the PLATO system, was challenging, made
me proud of myself, /was fun, exciting and enjoyable."

- . FVII represented the negative feeling toward PLATO °

e teaching-~that working with the -PLATO system was annoying,
frustrating and confusing. But FVII did not correlate with
any one of ﬁhe perforwanee Scores. :

The FElSthn of Posktest II with attitude fact@rs and
time in., blOukS Posttest I1 was given at the training
course, The test consisted of the same items as the pretest ,
and posttest I that was given at the end of the PLATD pf@gfim:
but orders of items were randomly changed. The time needed
for completing each block did not .correlate with either
pretest or posttest T, but the time spent in blocks 3 and 4
correlated with posttest II at -.41 and -.32 respectively.
The scores of posttest II correlated with posttest I, final

1

o

2
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~The scores of posttestil’cgrfelstgd,withﬁpésttEEtI, figal, .

B1, B2, B3, and BU at 482", 440", .292% .365%, .425* " ang-.

-211 respectively ("p<.01). These results implied, that. time -

spent in the last two blocks had more effect on. the perform-
ance of posttestII, that wa's giverh eight weeks after. the

o PLATO program was over, than- achietement scores of blocks 3

and 4 tests. It pnobabﬁg_was related to a retention-of-°-

learning effect.. ;R e o T N

The relation to -attitude factors was checked. and only . .
FIII had & significant correlation with posttest II of ~.302.
The correlation of FII.dropved to .202 which was not .-
significant anymore. It indicated that FIII“was also.a

diseriminator of* future performance."

V.' SHORT FORM ATTITUDE QUESTIONNATRE
Patrick Maritz’

Parallel, five-item attitude questionnaires were _
_repeatedly administered to-the three trainee groups at the
~end of each block 'of lessons. The questionnaire was designed-

to measure attitudes towards the trainees' respéctive forms of
instruction, Thus, the short form attitude questionnaire.
was able to measure the amount and direction of ‘change of
trainees' attifudes towards their curriculum during the four

instructional periods.

P

. Since the trainees had retently arrived at their
Ltraining school and were about to embark upon their special-
- 7ized fields of military interest, it would be expected that-
trainee attitudes would initially be highly positive toward
their training irrespective of the form of their training.
As the trainees experience frustrations encountered during |
the training, the average group attitudés toward their ‘
training would decline. The ‘attitude decline would become
less from period to period as the trainees began to cope
with the frustrations. With the forms of frustration during
. training being.different for each of.the groups and attitude
parameters largely being a .function of the effects of _
instructional frustration, it would.be expected that the
groups would have different initial attitudes and different
rates of attitude change. Type one training was a pure :
computer-assisted instruction (CAI) currieculum. ‘- Type three
was a programmed text instruction presentation. Several -
ratios of the two previous types make up the second
curriculum form. All the curricula were measured with
. parallel attitude questibnnaires concerned with the same
.aspects of curricilum. The aspects considered were
enjoyment of the time spent in instruction, perceived
achievement of curriculum goals, desire to continue with = °
“instructional form, general sense of accomplishment derived.

L



from the eurrlculum ,éﬁé whether the curridulum was
-ehallenglng ' o . T

ysis and result.- A campletely crossed Bxﬂxs |
‘hslys;s of variance was performed upoh’ the corres-
tors; lﬂStFUthDﬂEl format, blocks of time, and '
ire-items concerned with attltudes toward EUFFlGUa
lumi. The''students were nested w;ﬂbln the dnstructional :
gformat and crossed with blocks and items. A 51gnlf1cance”
level of 4=.05 was: utilized. For the. main effects, all of.
the F-ratios were significant.- All.of the two-way interac-.
~tions were also 51gn1flcant. The three w;y 1ntergct1on was
not. s;gnlflcant : : : : :

o A SEFlES @f post- hoé palr <wise mean contrasts were
performed u51ng ‘the Sheffeé test at a 51gn1ficance level of -
iz :05. " The Sheffé test was used ‘due¢ to unequal cell 51zes.

~ 'Pair-wise contrast for’ ‘instructional formats showed that. the

51gﬁ1f1$aﬂtlr different pair. of means. was' the mixed form

"'and the programmed text form.' For blocks of time, all .of .

the pair-wise-differences among the four blocks WEPE signi- -

ficant "With the exception of the blocks two-three contrast, N

" The items dealing with the student‘s attitudes toward curriec-

'iulum had no dlfferences .among any palr of means R L
e ?.-

‘ Complex contrasts for - the @aln effegt of 1nstruet1anal
form “showed " a 51gn1fleant difference between the mixed
group's mean and the gémeSLte mean of the CAI group and the
-programéd text . group. - “S§imilarly, when ‘the programed text
EFOoup was chtrasted against the composed mean of the other ,
+two . groups, the difference was again 51gn1fieant, Since the.
anly ‘non-significant pair-wise difference for blocks, of time
. Was between blaeks two and three, the only e@mplex contrast .
‘performed was to.look at’the flrst half of. the time against
’ the second half, i.e. blocks one and two against three and
- four. [The bl@cks complex contrast was sigrnificant. When‘;
the greatest pair-wise difference among the items of ecurric=-
- ulum was not-at the significant level, it was indicated
that the 51gn1flcant ANOVA F-ratio’ for the 1ltem maih effect
Was reflectitig a complex contlrast. Therefore, a eDmplex; e
‘contrast between the highest mean and the two lowest means- A
‘Was perfarmed and*found Slgnlflcant thus cenf;rming the ?

F ratlc

i

Q:' V7 N R - : El
tep

The results show that 1n1t131 attltudes toward instruc-
tion among the. groups were different after the first block
- of lessons. The NP groups were confrénted with the conven-
tional instructional frustrations-of lectures, such as
failure to hear or comprehend portions of the lecture, not
being able to- immediately. repeat difficult points, pEeF dis-
traction, ete. New frustrations of machine down time,

' _1mpr&per1y working programs, ambiguous statements, etc.;

were the prcblems of the PB. graups. The“PB gFDUpS may have
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had as many fFUStrEtlﬂﬂS as thé NP groups but the pr@blems
. Were new to the PB graup. - As compared to the famllar\prab-
lems with whieh the NP group coped, the new PB ‘pProblems '
would 1n1tlally have a lesser attitude: depPESSJDn effect.
"The, CP group's frustrations were partlally alleviated by
having their routines broken up by having different. 1nstruc--
tional settings. One type of- frustratlcn ‘boredom, was-
alleV1ated.- Thus, the grcups are lnltlally ordered. '

The next questlan is whether the group : attitudes
‘differentially declined during the periods. " With the excep--
~ tion of the NP group after the third period of instruction,
the groups displayed. 2@ smooth negatlvE ‘exponential decline
in attltudes even though remaining favorable. ‘Being con-
- fronted with familiar frustrations. induces.the NP group's .
attitudes to decllne at the greatest rate. Being presented
- With new roles in a CAI environment mitigates instructional
frustrations in the PB groups generatlng the most stable
attitudes even though not the hlghest By combihing the
previous two methods, the CP groqup's'. .attitudes decline at a
rate between the Dther two types while maintaining consis-
tantly more favorable attitudes than the previous two
groups. The groups did not significantly interact with the
questionnaire items nor the items with the blocks of -
instruction. Thus, the differences attributable to..the d
groups are mainly a functlon Qf gttltude dlfferences:§;5

: s .
"Conclusion., lefETeﬂQE ‘among the groups aresmalnly
attributable to attltude differerntials. CP pmaauces consgis="
- tently more favorable attitudes., PB attltuﬁés are the most . .
stable. Depending on how much WElght is-to be attributed to .-
degree of favorablllty and degree Digﬁgéblllty of attltude,

- "the percent of instructional time oh PLATO could be -
~determined. A more extensive lﬁVEEtlgStlDﬂ of the. percent
Of ‘time spent on ‘PLATO would-Relp to determine the -
1nteract1@n between atﬁﬁgﬁfe faVQrablllty and stablllty‘

;f E . e
- | g;wifﬁ éUMMAPY AND DISCUSSION
5 .

Efff o Klkuml Tstsu@ka

F§§1Qr analy31s was perfarmed on the Eﬁgltem attltude
questionnaire and seven faetors ‘were extracted. They are

ffsSummar;zed as follows:

I, Personal lnvolvement W1th FLATQ, or acceptablllty,r
II. ~ Perception of effectiveness of PEATO. ) o
III. Alienation - PLATO as a task, nct learning.,

IV. Anti-system.. ) f e
V. Impersonal PLATO. : A _

- VI. Positive feeling toward FLATD

" VII. Negatlve fEEllﬂg tOWEFd FLATD

-1
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. interesting
much time A&
"masters i

1

- PDSlthg;,Erceptléh of effeet1veness in PLATO léSSDnS
was assoclat€d with better achievément, and frustration and
stress of;’earnlng led to less favorable achievement

vrésulta! It probably could '‘be .concluded that the lessons on

the. PKATO systeéem needed to implement more help branches, and
maréglnd1v1duallzed feedback on the questions. The length.
f each lesson must be egrefully planned so» that .

;fﬁreqéntatlcn of too much material at a time can be . avoided.

It was apparent that some students could take long lessons

.y

oy -

that 'might continue for more than one hour or two, but other

"students felt pushed/and that they were presented W1th too
much material. Hencé, they needed more time to complete’
th81r 5351gnment - ’ o o

It was lnterestlng to nate that FEgFESSlOﬂ galn did n@t‘“

correlate with any attitude factors, while- multipleregres-
sion gain -and pre- and posttest I correlated with some
fact@rs. “Although the reliability of regression gain scores
was low, pre- and posttest I suffered from low reliabilities
too.  Moreover, the multiple Fégressloﬂ gain correlated with
three Block tests, 1, 3, and 4, at moderately high correla-

x’tion'VElues but the regre531on gain correlated only with

" block 3 test at .30, which,is barely 51gn1f1cant Final
grade and posttest II shoWed 1§rger EQFFElEtlDﬂ values Wi

galn measured somethlng dlfferent from. all. Dther te, S .
Therefore, there was a serious doubt about using regress;an
gain (residual gain) to measure the dlfference betﬂEén a
p@sttESt and a pretest :

The gain. scsres mEESUFEd by multlple regression with
some block tests were algo affected by attitude factors FII,
"FIII, and.FVI. More 9051t1ve sttltude, as measured by FII
and FVI, was associated with 'a better: gain, while more

negative attitude, as measured by FIII, went along with less

.gain in performance. It should be noted that the sch;eve—,_
ment was not affected by mechanical failure or system "
‘failure, counter ‘to the instructors' negative ‘expectation,
"but students' attitudes were affected, significantly nega-
tively. The 1nterpretat1@n of the result may be attrlbuted
to the .mastery learning strategy which the Chfnute AFB .CBE
project ad@pted in their program,; and students were forced-
to study until they' passed the criterion- refereneed tests
glven at the end of each FLATD lesson. ' : '

The time Spent in the last tWQ blacks had more effect

.on the performancd of posttest II, which was given eight -
‘weeks after the PLATO program was over, than the’ achievement .

scores oh Bloek tests 3 and 4 had. - This is particularly
because the retention may depend more on® how
{ student spent on a-given topic until: hefshe@
snd less on how well he/she did on. the test

.

¥




S

L The analys;s Pt short form atti tule questlmnajre K L
P repeatedly Biven four times at the end c;fEl@cl-z tests R
_ " revealed that both PLAT0<Based and Combized PLAIO growps . =
,mamtalned &, goﬁslstently T avorable and/ stable ot tittude ' .|
- toward: the .program, but the attitude of Nop- PLATO" growp - T
‘ -;fluc tugtéd scc:ordlng t@ the 1r 1mstrgct; PE' pr;pularlty . T
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PLATO QUESTIONNAIRE
"fuéﬂﬁ”,f'; o 7;%§§An g¢,f“ f[:;,f 77,7;l;DATE%%' 7

'L1rcle the numbcr thah represents how _you. feel abcut the f@llaulng
statementsi-‘ “ . .

very  Yery
Strongly = Strongly
Disagree- = Agree

1.1 engcyed the tlme I Spéﬂt on PLATO. '--zqﬁj EVSwQ_Evé T 89
5

2. I 1earned what thé PLATO lESSDﬁS trled o Q0 1}2J3 HL?
to teach. R . o -

3. I would like to study nore PLATﬂ 0123456789
v lessens : oo , ‘ ,

o
oy
-
@
HlZ

u 1 féel 'PLATO didn't teach fie véry'mueh 012345
5.1 feel challenged to do my béat ‘WORK on .. 01 2 3‘Q75E6 789
PLATO. S o : R

;5 wnat have you éﬂjDYéd yést:ébapt uéing:?%xﬁ%i é‘3 4-5-
- PLATO? (You may use the other side.) - =~ "™ -

C e,

15
o
.
o
kn’

" If you could change anything abgut PLATi wbat would you ;haﬂgeq
(Ygu may use the ather 31de) ‘ , , , _

e

6789

e



! LT S ;-;"PLATQ’%UESIIDNN@IEE.~_ e Y
{.. R ) T - . | | . -.7‘ - . r | -. - : :«VEFY . C . Vér!y: :
L e R St : .. Strongly ;¢Stfangiy
" ‘..'»f.' o :;.f :  ;" T 'Disagree;iz 7 Agree~”
1. The. methad by whleh I was tald whether C 0 1 2 34 5 6 7 8 9
- I'had give a.right or wrong answer, - - B} I
. became manatanauuil P BE i -
E; Nnbcdyg,ealiy cared whether 1 had . .'iDvi 234 5 6:758:9'
1earned the. eaurse materlal or ‘not. o e T :
3. I felt challenged tc do my best work. 01234567879
HEJI‘felt 1salated and alane o - 01 E-S_ﬁZst;?,B‘Q
B, i‘felt as if someone. were enggged in - 012345 5.7H3f3
-_eﬂﬂversatlan w1th me. - ‘{ : ’ e C '
.. 6. As-a- result Qf having - studled by this 'D;1L2‘3 4'5.6 7V8‘9
S method, I am interésted in learning : . TR

-moré abéut the SUDJ&Ct matter;

7. I was more. 1nvclved lq péFatlﬂg the 012 3 45678 9
terminal than in understanding the : . , - ,
caurse material. :

8. The -learning was»tao méehanigaif_— ' 0123456789

~9. 1, felt as if I had a prlvate tutcr 01234 ELEA?'B g

10 The equ1pment made it dlfflcult to . : .0 1 2 3 456 7 8 9
c@neentrate on the ﬂ@urae material. ' B T

.Tgt The Sltuatan madegme qulte tense _*‘ 012345 6 7 8 9
- _1é§ PLATO as used in this course,'is an 0123456738 9
“! inefficient use of the Student s time. ' L :
g o TEf My ‘feeling toward ‘the cour se materlal' -GL1'2 3456738 9
' after .I' had =~ had completed the PLATO ) e
ipgrtlan of the course was favarable ’
T felt frustrated QY’ﬁhéxSltugtloﬂg ; 012 SVQ 56 7 & 9
15. I found the computer- assisted . = - 01 234 Sfé_TfS 9
* instruction approach in in this course =~ S S
~- to be inflexible. : ’ R
v_TSZ Material which is otherwise interesting 0 1 2 3 4.5 6 7 8 9
can be boring when.presented on PLATO. ' - _ .




;36 . B -
- O S R ST Véry RO Very;’p_
e T e o ow . Stromgly  strongly oo
: ot *; R , ;a; ‘ ' %'~'-f‘ ~ Disagree . - - Agree . .
1701 was ‘satisfied w1th what I 1earned -,a*fgi1i213 45 68 9
B fwhlle takLn" the caurseL A Pt o
18. In view of the amount - I 1éarned “this 0 12345 5if 819':
method seens superior: ta_classracm s - AN £ -
anstructlan for . many courses. ' Y N
i 19, T wauld pre;er PLATQ to traditianal' - 01 %f3 4f§‘6 7:8'9
~instruction. . - . af;; B ST ~ A
20. PLATO iastrugti@ﬁ is just aﬂatheistep 01234567389 -
, . tawgrd derpéﬁédﬁaiiZEd Lnstructlon,. . . .
21. I was concerned chst I might not be .01 2314 56.78 g
understgﬁﬂlng the mater¢al. ’ s e

' EgiiTne Fespcnses to my answers Seemed S0 2‘3‘4Q5‘6 789
- EDPFDPFlatE E : . 1 e LG
23, L félt uncertaln as to. my perfarmance 01 2 §>4 9
' in the programmed course relatlve to. . '

the perfarmance of others. s ' _ﬂ'
24, I was EGt concerned when I missed a R 012 34 _ 9

,QUéEtlan because n@bcdy waS watehlng me

_ 25t'I found myself just trylnﬂ to g§§ :fa 01 2 3 4-5'5 ?;8;§‘
. “through the material rsther than™ - .. : S N
’ strylng tD ledrn. = + B 3

262'1 knew whether my answer ‘was FlLﬂt or Q‘i 2.3’4f5'5]7;8ﬁ9:f .
CwWronhg bEfQFé I was tald S _ A . -

7.8 9"

Y
o

- 27. In 3'51tuat;aﬂ where I am trylng ta 0 1.23 14
learn something, it is important to me

_to know where [ stand rejatlve to Lt
ather% ’ SR . 1

EBQ'I gueaged'ét’théLénsweﬁs‘EQ some .. ‘01234567 89
QUEStlaﬂs. ' g : L . , “ o

e
"

729;‘1 was QWSFE af efforts t@ sfit the 0.1 234 5;5,7 8 ¢
- material- pgélflgally to mé-! “ v ' = o

78 9

(6
oh

300 1 wss encgurgged by the FEapéﬂSES given 012 3 4
. to'my answers of quégtlaﬂ :

31;'In VlEW oF. the tlﬂe allawed for Ao .D'? 23 4.5 6 7-8.9 -
+«  learning,- I felt too much: materlal was , . o
B ";ﬂpFéSEﬁked . T ; I .*@‘




T : B A . UL e Strongly Strongly

32, 1 entered wroﬂg answers in order tc get 01 2’3.u,5-5”7f8 9.

mnore 1nformatign fr@m the machlne. !
33 I felt T éculd w&rk at my own, pace L 6;1:2-3‘ﬁ55ﬂ§f7 8 93
. 34 QZESﬁlDHE were asked wnlch 1 felt weré,xiD;1 2 3'4 é é:7 8‘9”!?:
e . naL relaed tD the. materlals presented. R - e
: 35 Material whlch is otherwise b@rlng ;Eﬂ: 01 2:3;4 567.8 éf

be lﬂterestlng when pFéSentEd by PLATD

. 36 I eauld have learned ‘more- 1f I hadn't ' -37112f3-4_5:6 7'8‘9 |
RS L falt pusng . ) _ , oo e
37.. I.was g1VEn answers but,: Stlll dld not. - 01 273 456789

Undérstaﬂd the questlans N o Tt 07

vffi 38 Thé caursz mgterlal was presentgd t@o }‘G_ij'g 4_5'6;7'8f9:"
o v slawly L _ T o
39. The resPQnses to ‘my answers. seemed to . 0 172345678.9
~take intog. accaunt the dlfflculty af the S L IR
questlaﬂ. : P .

4o, While Dﬂ PLATO, I encauntered mechanleal Tji"E 3 4_5 6ﬁf.8f9l;vhm
oo malfunctlans B T K _ ST

el Ccmputer=ESSLsted 1nstruct1@n did nat 0123456 7.8 9
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I. INTRODUCTION.

: Relevant Fac$crs;

-

‘An imp@rtaﬂt asp@ct of the implememtatiaﬂ @f camputer—

_based education (CBE) is the - ‘attitude of 1nstructgrs. " This.
report examlnes the . attLtudes of 1nstructars at Chanute AFB
" a site with 30- PLATO IV terminals.  These attitudes were

shaped by the lnstructgrs' experiénce whiie Qbserv1ngﬁ
students as theéy praceeded through their CBE lessons or
while working at PLATO terminals (i.e.,”"on- line") them-

"selves. The Slgnlflcant impact of the instructor attitudes

on the pedagoglcal effeetlveness of < the lessons is. neted

'(see sectlan on "Attltudes Df Dthérs")

These attltudes were mgasured in several waysi - MTC-

”.staff 1nterv1éwed the instrycdtors 1nd1V1duslly and - in a

group .& This 1nvest1gatar administered to the 1n§trugtars a

ing course have been prepared by Dallman, .DeLeo, Main, and’

Gillman (1977), and by Tatsuoka, Misselt »andzmaritz (1978). -

tgr attltudes

i

fa

"‘>quest1cnnalre regarding the speelf;c 1essgns and an on= llne,i'
survey (Avner, 1976a) on attitudes in genéral ‘In addltlan,
separate reparts on student attitudes in the 'vehicle train-

j.y Several faetors cgntrlbuted tc the f@rmatlon of 1n5trucs

tne ease w1th whleh the termlnal keyset gauld be
' ile., d531gn/use charscterlstlcs) ‘

T a;fmé: the relléblllty Qf the System durlng the time when

the studénts were - scheduied to. wark
3. thé quallty of the lessan materlals be;ng used

4, the attitudes cf fellcw 1nstructars, and less
directly, other individuals who influenced the
students? feelings tcward the system; :

5. the quantitative and qu 11tat1ve benefits the
‘ students perceived from?the time and affgrt 1nveqted
in study of the lessans.' . :

Each of these factors is eons;dered in the férmulatlcn Qf a
campréhen31ve estimate Df 1nstructar attltudes

ExpPESSan ef Attltudes ;h

Students and 1nstructars 1nd1¢ated their GplﬂiDnS in

Vvari@us ways‘



-
ol

1, Qrally to éach other DF to the staff dur;ng Qrv
after a se351cn 1n a partléular lesscn .

 §; in wwltten Form either on’ paper (1 e. hard cgpy)

.or 1in various. cémment Ffiles malnta;ned on thé PLATD o

S ".A?S}’Sté"ﬂ, o . S ) A

fl'lnstéad of a keyset .“'iﬂ!“r LT *ff‘~v!

3..1in a non- verbal fashlon by th21r actlcn/lnagtlan
.. when Qbservers from CERL wete .present (i. ei,;il’
‘student spending.an ‘excessive amount of time on
. .certaln frames) 'the instructors. could, if they were
~5 . 80” inelined, then aet on this situatlon by caliing
these frames‘to the attentlan of the’ auth@rsi *

fThe attltudes Gf the teachlng and suppcrt staff caupled

with those of the- students, helped to give a comprehen51we

_"perspectlve af the tctal’leafnlng env1ronment

’Ii;? SFECIFIC FACTDRS AFFECTING ATTITU ES 

R
&

_Interégt%an WLth the Keyset and Term1n31'

It was the con51dered cplnlan of the 1nstructar staff

- that students ‘had little trouble working with the keyset at

the PLATC terminal. This was the case ‘even though the’

 ystudentS taking- ‘the special purpase vehicle and’ generai

;~f‘purpcse vehicle courses had a° technical, "hands-on" ER

- rorientation to-work.. As one former 1nstruator put, it these
“students would rather "have- a- wrench in th21r hands,“ -

e

e T

L

+The 1nstructcr staff members. were cons;1entlous aﬂd

) c@ncerned with" the- needs of Stugenﬁs interacting with PLATO.?-w‘
~As an example, when some of the students ccmplalned that the
'semi-darkness 'in the PLATO classroom -(to control glare on-

" terminal screens from overhead llghtlng) made note-taking

diffiecult,-a small" hlgh 1nten31ty lamp was ‘installed near
each termlnal In.addition, most: of the questions within.
the lessons were multlple chclce one word, or short answer

in format. :This -‘facilitated the 1nteractlon with the term— T

inal by. reduc1ng the amount of. typing requ1red. These

~concerns for human factors tended to ellmlnate any- dlffl—,;.

?fREllablllty of aystem

‘Qulty with the use of the’ keyset

| ix;f | |
In the flrst few years of PLATD system operatlan, there

. was conSLdPrsble concern over -the rellablllty of cantlnuaus

service. That there were major-problems at that tlme cannot

~be denied.” However, the quantity and duration of

‘interruptions-have been steadily reduced by system changes
and .improvements, both in. scftware aﬂd hardware technology.

.

3J R

C R
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. In addltlaﬂ, careful records have been kept 51nce 1974

© listing 1nterrupt1@ns of -gervic
~ ‘periods  as well ‘as- reas@ns for:the- 1ntEFFUptlans ‘(Avner, 'diéﬁ"vﬁ;g*
“1974), Statistics on rellabilitygﬂave ‘also been dccumentéd_

durlﬁg pPrime: tlmé usage ,,~}f:?};a:

in the: ARPA annual and. semi-annual’ reports (1ae., CERL,

1975, 1976) “Nevgrtheless, the: general .increase. in” troubleé_f;
« free: operatlng time is of little comfort ‘to the. student who- ,
' experienees 3 craSh_lnnthe mlddle of a lesscn.A__;_n _h%;-)3t;_g;

‘Whemn there is an 1nterruptlcn of - system operatlcn, thé'

_“Chanute instructors wait to . see if sérvice will resume ' - T
o momentarlly. The PLATO Systgm staff members are sgmetlmés ' R
-.queried by telephone regardlng the expected: time of -~ .

resumption-of- .service, - If it is -apparent. that service w1ll

>Anot be restored ‘shortly,-the instructors take the students-

‘to.a different classroom and- “proceed ‘to teach (via tradi-

- f?tlcﬁal lecture and.discussion methods) the materdals ‘that -
- :would have been: EOVEFéd in the RLATO '‘materials had -there- :
- .7 .been hno 1nterrupt;an. "There is the chance ‘that the 1nstruc—“-y
.. tors mlght ‘not: feel prepared to take over:the class on-. a L
moment's notice, and thus- they are very concerned abaut the

. 'prababliity of. resumptiaﬁ of . service. In addition, there,
- .appears to be little- enthus;asm for these 1mpromptu lectures :
-.among the ;nstructor staff even though SOméﬁhsy have .been . - f»?ﬁg

.critical of. PLATD system opératlon in géneral. , g

s

" System 1nterrupt;ons oacur for a VErlety of reasons as
a result of software:and -hardware problems During--

; sgheduled weekday periods, there istusually no advance =~ .
“warning before an interruption’or. "&nash" occurs. - However, = .-

were not always taken. ‘by. the authors of the CB

authors can insert spee;sl commands-at spprcprlate plaees ‘in -
their lessons so that, once the. system: is working again,’ a

‘student can continue ‘on from approximately the point he or. .
she hsd reached before the 1nterruptlon to service. . This - .
"restart" feature also -allows students . to. leave the, ﬁEfmlnal
~.either for ‘a break or at the end of the day and aut@matleally -
"return at a later 53531on to where they had 1eft cff _ f%; IR

£
=. =

Dbsarvatlans made at Chanute show that these précautlans
.Mmaterials,

and even.when" 1mp1emented ‘thé existence ‘or .use of these

‘restart points’ waasapparently not understacd by 1nstrqctor5.-
They: were observed. inférming the students that ‘they ‘should' -

leave their .records "signed-in" while€ the students left the

room to take a short breaky Thé reason given was that thlS

procedure would keep their. place so that the students. would -
not have to- repeat a large portion of "the: lesson when they

- resumed: work.'. This caution on the part of: the lnstructors

‘inadequate numbers of -restart~ points or that the,';f» SR

indicates that: either there were some: lessons. with .~ o jégh C%l

instructors had not been fully trained as to the. nérmal
functl@nlng of the -restart— pclnts : SN




A frustraﬁlan frequEhtly éXQFESSEﬂ by the Chanute sﬁaff_

members is that they received insufficient ZInformation from
PLATO“syster staff when they inquired about the reasons for.
“interruptions of service: the estim=ted Adength of the break
in service, ftype Gf'prcblém, action be1ng taken, or related
matters. Thé instruc tors found rno relief in gnswers that
they considered vague and lacking substantive informatior:.-
Eecause they reected rather subjectively, théy often felt
that the PLAT0 computer¥s operator and other system staff
. were unaware of the consequernces of interrupted service.
WThe ifstructors gave the impressior that they felt that
Chanute in particular was bedng vietinized: "Don't they i
realize ve have-'a classroom full of students up Béere?" was
a remark made by several. Qf the staff during a group
lntérv1ew : : S )

Leaving aside the obvious fact that central system -
failures affect all users, not nerely those at ome site,
t here may have been .legitimate grounds here for expecting
improved feedback about the anticipated diaration of the
downtine. Since the time &hat these instructor opinions
were gathered, a device has been’ implemented to indicate
t his information._ A4 CERL FEQDFt de al s Hlt the problem of .
repartlng rellablllty (Avner, 1978) . =

’Thé iﬁstruétaﬁs felt that system failures vere =
serious problem for students, However, there was Little
understanding of the possible reasons for these inter-
ruptions. Even the usual preventive maintenance tine (0600~
0740 every day) was viewed criticallys '"Don-'t they know
‘that we want to run students early dn the norning?' might

.sum up their collective rejoinder. 'This same feellng about -
system interruptions in gerzeral was expresséd En an on-line
survey (Avner, 1976a). Fifteen Chanute instructors were

. asked to respond £o an attitude survey using this same
"instrument: of the ten regpcndentsa six 1nsuructcrs fe lt
that system interruptions were a minor prodblem while four
c@nsldered ‘them to be a major problen (Table 1), Therefore,
it i's clear that any lost time dn sng;Qe, scheduled or n@t
,resulted in a very negative lmpFESS;Oﬂ an the Chanute ataff
The actuaj student agtltudes ﬁowsrd 1nierruptlcns of
servitce may be different from what @s suggested by the
imstructors ., PFEllTlhaFy results from the analysis of
‘student questiornaires indicate that the influence of the
“crashes may not have beer as substantial as previously:

expected., For more details on student attitude results 4 i See
‘Tetsuoka et alZ, (1978). ’
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Table 1: Survey of Authcr/Instructor Attltudes
: : tcrwgrd your QlESS

Suppase in the future you had to teach the course fgr
‘which you had the most PLATO experience. -Would you use .
PLATO. again?

a. never 0
b. probably not .0
¢. not really. sure 0
d. probably would 4 -
e. absaluﬁely 6

'Potentlal problems you have seen with PLATO . .
no, prob minor prob. major prob

1. 1 ssons not de51gned for - 6 3. ‘ 1
students /a - ' o
2. 1o quallty of lessons . 3 6 1
3. ;aqk of lessons on des;red 2 5 3
topics _ : ,
4, system crashes in the -0 6 . Y
middle of classes e . : ,
5. red‘llght;ﬁg of terminals 2 T 1
6. keeping terminals repaired 0 10 0
7. having enough terminals -0 8 2
for-all students : - '
"8, ECS (can't use all lessons 0 : 5 5
- needed during class) - ' - o
9. basic. dehumanizing charac-~ 8 : 2 0
ter . of computers : e s :
- 10. student difficulties .in 6 ., - y 0

use of equlpment

Telephone line errors 1nterfer1ng with the transmlsszcn
of student key presses between the terminals and the central

cgmputer . 2

Patent;al benef;ts of us;ng PLATO : .
no evidence possible ev. clear ev.

1. gives' Students experi- 3 .o 6 1
ence riot otherwise o - o S
available - o : - o

C 2. allaws better teaching 2 . I

. of regular material ' e o '

3. .permits more to be ; 1 - 6 - 3

o ccveﬂed . . : '

Y, ssves Lime of students 1 2 7

5. saves time of instructors . 0 1 9

6. gives instructors better 2 6 2

. evidence of student needs
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 Quality @f;ﬁhe'Lessaﬂs

&otwithstaﬂdlng any hardware or scftware dlffleultles
of the system, the lessons themselves have made a very ’
favorable impaclt on the students according. to.the instrue-.
tors at Chanute.  During a group.interview, the instructors
unanimously agreed that the lesson quality was high and
covered all thel necessary subject matter for the relevant
areas. A sSimillar result was found when a questionnaire
"on specific lessons was sent to each. indiviual instructor;

- thirteen instructors were asked to fill out the question-
naire. Though. only four responded,; three felt that the
lessons -were average or above average in quality (Table 2).
As additional evidence, an unsolicited conversation with a,

former Chanute student has confirmed: this positive S L
orientation (personal communication to a CERL staff : -
member, 1976). | - . . : ‘ ' . -

During MTCr Qbservatlcns Qf %tudents, some 1ESSGH S b
characteristics| were noted as maklﬂF a positive impression - .
on the ztudentsi For example, the compl imentary feedback
after a correct| answer to a- questlan (e.g., "Fantastic!")
-and the visual impact of microfiche images were seen to- , .
generate enthusiasm. However, students sometimes failed to

read the feedback to an incorrect response and they did not,
always .study the "HELP" sequences suggested by the lesson's
program. .The old bromide about 1éad1ﬂg a horse to water
seems appr@prlate here.

stlé 2:=Eanking'@f Eight Specific Lessons'

CétegéﬁiESr*f

unacceptable as it Standé
acceptable only. if substahtlglly ;mpr@ved . - .
dgcceptable as is : } . ‘ - :
a fairly good lesson ' +‘»;ﬁ“. C : .
one of the best lessans I've seeﬂ . :

T =Rl PO

1
]
I

= lﬂStFUGtQF not familiar WIth_ISSEGﬂ-

Lo BN N ol g B D ol

T Inst.A  Inst.B Inst.C Inst.D
emissions (cha3) ° :
‘starters (chaldl) ‘
transmission(cha73) .
diesels (cha74) -
“hydraulics (cha78)
drive shaft (chaB2)
PTO (cha86) ,
~electricity (chaQT)
Averages . _ |
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(Table 2 cont,)

- 1. These parﬁlcuisr lessons were selected s;ncé
-« . detailed reviews of them had been prepared by the
authQF (KIEQRE, 19775) o

2. The small number of respandents to the questlﬂn~4
naire makes any GGHElUSlQﬂS drawn from it very
tentative.

3. The data available indicate that most 1nstruct@rs
. felt the™ 1essans were at 1east sstlsfactory in
quallty. ,

L, A.graup interview with Chanute authors -and
instructors revealed little dissatisfaction with the
lessons except for a lack of enthu31§sm for the
forced review téEhﬂqué._ :

5. The group lﬂtEFV1ew also included instructors who
- did not respond to the. questionnaire above. . The
. conclusions drawn from. that 1nt§Fv;ew suppart the
oo ~data abcve : :

. IThese lessons wereiiritiQUed_in Klecka (1977a).

Students were frequently obsérved by Chanute and MTC

‘staff to be taking extensive notes while going through the

PLATO lessons. Wh2n Gueried, the instructors readily agreed

,that this habit was no> only tolerated but openly encour-
- aged; however, the checking of notebooks by the. 1nstruetcrs

was cons;dered optional, accordihg to a Chanute staff

member . -Also, in.°'some cases an instructor would even’ "help a

student -take notes properly so that he would not continue to”
copy everything on the screen. When questioned about this,

'several instructors suggested that the students felt more.

comfortable when they had something- in. & WFlttén F@rm that
they’ ceuld take with them for" later review,
,Y-

_ Thls feellng of . SEtleBQtlQn whéﬂ their’ well-annatated
notebooks were at hand may have been a contributing factor
to a positive attitude toward the PLATO system. ‘Also, the:
lack of a textbook written specifically.for the topies :

,. -covered in the CBE. lessons may have been: significant in
- encouraging extensive note-taking. The students may have

felt that the material presented on the screen was worth
transcribing and retaining for future reference. In
addition, the lessons on the system vere only available to

~students-during their CBE clsgs periods--they had no

.iiq
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opportunity to Qame in. at @ther times to reviéw materlgl for-
added comprehension. All these factors played a part in the
extensive note-taking, and there were few Gbgéctlans to thlS
practlce frcm the staff. -

Attltudes of Others

: In past Sthdlés of PLATO usage, the attitude of the
instructor toward the computer systen has been shown' to have

an effect on student attitudes (Avner, 1976b). Consequently,-

this relationship was investigated at Chanute in the. present
study. When instructors were interviewed, they stated that
they were sll very. interested in stident DDlﬂanS of the
PLATO system and solicited such uoin lons ﬁegulariy."They
Eried to keep their own feelirgs tc .hemselves in order to'
avold coloring student attltudes, but in general they had a -
rather p@31t1ve CBE CFlEﬂEEtan A )
[}

A negative- attltude in partlcular mlght have a deleterﬁ
ious effect on the impact of the materials on students. If.
the instructors are not convinced- Df the value of CBE, it is
possible that this feeling will be "transmitted to the
~students. Since it is Uﬂllkely that anyone can be truly
impartial and unbiased, the neutral to positiva attitude of
the Chariute lnstructcrs is preferred. It is a definite
“ improvement over the initial lack of enthusiasm that was
present.among the staff members CKlecks, 1977b Dallman et
ala, 1977) e , _ A D

F

In spite of the. fact that mast of the classraam ‘
instruction for the vehicle maintenance_course is preseﬂted
via PLATO lessons, staff members must still be present with
the students wcrklng in the c¢lassroom. The instructors or ,
instructors" assistants (Dallman:et al,, 1977) are needed t@
answer any questlans that come up on specific points in the
lesgons as well as to provide alternative. explanations for
students having difficulty with the standard presentation.
‘Even ‘though they felt that PLATO instfuetion provided a
standardized’format (not subject to- the vagaries of
1nstruct©rs' methods on different’days of teaching), they
‘agreed that'there is still room for - each student to get -
lndiV1duallzed help from the 1nstruct@r 1f needed and/or.

wanted

G@ﬂtrast the abDVé picture Df 1n5truct®r ghtltudes with
‘that-given by a Fcrmer director-of the Instructional Systems
Develapment group. - He argued that the group- pgced mode of"
operation is the w@rst possible for instructors since the
slowest student sets the pace. The instructor EaﬂﬂDt sit
down with the slower students fér review and teach them
carefully~-that would generally mean the group would move at
a stlll slawer rate. . He continued by saylng that all the

oA

o
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instructor can do-is prod the sStudent, or sit at the
terminal and give him the answers so. the group can move on.
Further; the instructor is no longer the center of attention
in the elassroom, no matter what the subject. of his lectures
.is (related to the instructional objectives or otherwise).
‘The loss of the.position of.authority might reasonably tend
“to make the instructors less enthusiastic about the PLATO

»

. Remarkably, the attitudes vhicli the MTC/PEER Group -
“found when, interviewing instructors did not reflect the -
pessimism suggested by the discussion above nor the Qo

instructor dissatisfaction found by AFHRL evaluators . c ;'
+(Dallman et al., 1977). This discrepancy.may .bé due to the .
time vardation at”which the attitude meaSurements were made.

The- AFHRL evaluators gathered their data”in February and
July of 1975 and the ‘comment: from the IFSD chief wa's made .in
the. summer of 1975, ., In cbntragti the data for this report
were gathered in October, 1976. Some of the problems with
the lessons may have been worked out along with increasing
familiarity with the system by the instructors--these
developments may- have helped to improve their attitudes in
time. T _ .

- .There was general agreement among the guthor. and
instructor staff that providing more Exterded Core Storage
(ECS or computer'memory space) for accessing lessons during

times of peak usage-would help alleviate some, difficulties.

Certain problems with inadequate storage’ space mentioned by
‘the instructors have also been observed by MTC staff: '
students frequently were unable to proceed. from one lesson
to another when ECS usage exceeded the base allotment
guaranteed to the Chanute site for their use. It appears
likely that these problems could be remedied by adding more
ECS or similar memory space to the computer or by schedulihg
PLATO 'courses at other than peak usage time, a less.likely

alternative.

- Another possibility is dividinggithe larger lessons into
smaller segments to fit more easily™Mhto the limited ECS
allecation. Doing this would also alleviate the memory
shortage. As a consequence, it seems probable that an

~increase in available space for accessing lessons would -

,improve instructor and possibly student attitudes. OFf the -
ten instructors responding to the MTC survey, five felt that.

insufficient ECS was.a minor problem while the remainder
considered it a major problem (Table 1), ' :

. Interviews haye'suggesteé thst:iﬁstrugt@r'attituéés mayAA
‘have been Influenced by an upper-level administrator who was

reported to be reluctant to accept the computer as a o
- suitable wvehicle for delivering effective instruction. This -

reluctance was perceived by the instructors and the

=



authoring staff as a tendency by the administrator in
- question to simply mark time in hopes that the whole CBE
program at ChHanute would just fade away. The chief
administrator Wwas not interviewed -so that an independent
- assessment of his attitudes cannot be given. However, his
- lack of apparent support was widely perceived among. those °
-closest .to the project. .- - L . :

5 o No evidence of any "ripple‘effect" was detected by -this
Investigator among-the instructors, but several lesson
»  authors indicated, this administrative feeling made them
- apprehensive about their status. S x

‘Fé%;e}?eg Benefits of System .

Some indications of lesson quality can be gained fron

Lthe previously-mentioned questionnaire as well as interviews

~ with the instructors themselves. Although not specifically
Stated by the instructors, it might be correctly assumed
that- ot onlj what is presented (i.e., technical subjects),

* . but also the jinteractive format in which this material is
‘displayed plays anwimportant role in the positive benefits
that can be gained. 'Also, it was suggested by the T
instructor staff in an interview, but not actually observed .

by them, that a student might be more inclined to asg a
question at the terminal (e.g., the-definition of an
unfamiliar term) than he would in the cFassFoom -before.the !

; ¢eritical gaze of his peers. If the CBE ‘tutorial format doss

i make: students less inhibited about the subject matter, it in

“fact is fulfilling a very useful role., - '

- It cannot be'denied that recreational uses of the
computer -contribute to students' positive feelings toward
the PLATO system. In fact, the authors &nd/or instructors
had to enforce a policy that recreational uses of the systen
were not allowed during the class period sihce they - -
interfered with progress through the assigned lessons—=~the -
students wowld rush through the material in order to begin
playing games, according to Chanute staff. This ineclinagion
to.utilize the system resources for recreational uses may
have been a factor at an’early stage for a very casual
attitude on the part of the instructors toward :CBE: it was
satisfactory for playing-games but ‘perhaps ot 'for more”

. sérious instructional purposes. )

The extent to which the students were cognizant of the
individualizing character of PLATO lessons can only be
measured SPpréiimatély@‘-H@wever,ﬁsgme of 'the previous

comments-on. their reaction to feedback indicate that they
can appreciate the dindividualizing aspects of a CBE lessoh
when these are encountered. Nevertheless, there is a
question as to the difficulty of the reading level of

¥
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particular lessons. Some 1nstructcrs felt that the’ students
~ecould read at an acceptable level to understand all the
lessons, whlle ‘'others wefe less- certaln_a.mN<wn o

"Conveniently, as part of another study, an snalys1s of
the reading levels in selected lessons was undertaken .
("Readability study" by R. A. Avner in Klecka, 1977a). In
"that study it was determined that the reading level in some
.was approxlmately three grade levels higher than the
.regdlng level of a typical Chanute student. Thus the obser-
vdtions of the instructors to the effect that the lessons
were of an appropriate level of readability "seem to be
confirmed. Unpublished studies by the Military Training
Centers and PLATO Edicational Evaluation and Research group
staffs indicated ' that the reading level variations from
lesson to lesson apparently have a relatively small effect
.~on a broad range of performance variables,

III. MONITORING and ﬁEcoRDING of STUDENT/INSTRUCTQR COMMENTS

The 1nstructar opinions dlscussed above were Shaped
through lengthy interaction with the students in their
courses. These students expressed their opinions either ~-.°
orally as they went through their assignments or :in wrltten_
comments solicited at the end of the course. The communi-
~cation of these remarks will be discussed in more detail =
since they furnished the f@undstlen for much of the material

in this report.

Oral Réﬁérks:iF

_ -~ AS they ‘went thrcugh the;r assignments, the sﬁudents'
were quite expressive to their peers and to the instructors
on various® aspects of the lessons -and system. - For example,
a system crash, would occasion negative comments which were
.. voealized loudly enaugh to. be heard by the instructors
present. ~Also,  particular frames of a lesson might elicit
_questlans from the student or even-exclamations on some
aspect of that partlcular frame or interaction. Thus, the
instructor present in the.classroom was in an excellent
position to collect and 1nterpret these 1nfcrmat1ve_

comments.

-@rittéﬁ Comments

- Two -avenues weré avallable for: students to FEEDFd thElP
ccmments 1n wrltten form. e e .

1. a nates file avsllable whlle thé student was on-

1
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E AF form 736 adm;nlstered at the end of whole coursea-"
of 1n3truet1Dn. , .

In- addition, an instructor notes 1ile C"chan@tes") was
vavailable for staff use to insert specific comments on

particular lessons. Each method fiurnished-different. types. L

. of information regarding the course,.particular lessons, or
the 1nstructar staff., ‘ g

Student notes file.” Use of the ‘student nctes file
("chsstudent")'after January 1, 1977, served to open up
.another means for obtaining feedback from students. -It was
- accessible by students at any point in the lessons to make
_comments of either a general or specific nature. Appro-
‘priate encouragement from the instructors and an observed’
willingness on the part of the students to cooperate
indicated that this means of communication about lesson
prablems would be useful in .making the needed changes.

Points of high student frustration can be readlly 1
identified through the student notes mechanism because notes
initiated by stuc 1ts are ‘automatically labeled with loca-
tion information. At the time of this writing, the use of
.the lesson notes feature at Chanute was still in the early
stages of implementation. Same of the comments were gener-
ally favorable, but they, like spme derisive ones, were not
Specific enough to be useful i. e_, they didn't identify
strategies that were well-liked and hence should be repli= .
_cated.. Some more recent notes, however, did pertain to

”,’speclflc ‘aspects Of - the lessons and may be worth consi-

dering. “Examples of the latter are- given below, with- the
names changed tofprotect anonymity. —

"Figure 1: Examplés Df Useful Student N@tes'

‘chastudent 2/1D/77 11:54 am harris/ spveh?.
lesson: mrouter site: ehanute 10=11 _

“Céneernlng the seetlcn on’ transm1551ons there ‘should be
“either plato pictures or slides on the location and opera-=
‘tion of turbines and stator. Diagrams are needed for a -
prapér understandlng of the operation’ of transm1351ons ) %

=

i chastudent 2/15/77 11: 54 am blake/ SpVéh?,ﬁf ﬁ7“
12550ﬂ mr@uter site ehanute' 10«11 ‘ ?i

ples on pgrallel and serles parallel c1rcu1ts.‘ SD
yau shguld -correct your lesson plan. :

C o



) _Course critique form. The, regulation AF course _
ceritique form (AF form 736) furnished only general comments

,on the particular course, and it was not very useful-for

Jlocating specific problems within :the lessons or in teaching -

strategies.” Also, the time' span between completing the
lessons and filling out the form made the recall of specific.
comments difficult. The course eritiques are all given at
'thé*endwofwthéaeﬂtiﬁEZCQursg,_gggprﬂiqg to a staff member.

Although any comments are usualiy’béftéfithanfﬁ@ﬁefabwali,a~lew,_;j

the data presented in these forms were difficult to evaluate
due toé their general -nature. -

_ _When instructors were queried regarding the usefulness
~of these critiques, there was limited interest in them as-a.

tool for corrective action. It was felt by the evaluator .

that they were*?dministered because AF regulations required
. them; but no enthusiasm was -evident for analyzing their
- contents. This feeling is probably justifiable considering

the format as well .as the timing: the form is administered:

when students have already completed the course and hence

have little additional interest in it.

Instructor notes file. A fairly late development ‘in
the operation of tHe PLATO-based Training System at
Chanute was the use of & group notes- file ("chanotes") for
instructors to put in their comments on lessons. These
notes were read by the Chanute CBE authoring staff and the -
recommendations for changes in the lessons were taken under
~advisement. This file offered ‘another avenue of refording

and adting on relevant remarks. -

&

<3

1

Instructors were alsb able to make comments on
individual test .items and specific student responses to -
these items by the use of various data collection and
- management files.  For detailed. information on -this subject,

see "Computer~Aided Management at Chanute," Chapter 2 of
Klecka (1977b). - )

o4
)

IV. CONCLUSIONS

© . As in aﬁy,situatian,-E&g_attitudé;of_thequEﬁs and thus
. the benefits derived from™the system can be improved by
~implementation-of certain changes. * It is hoped that this.
process.will be aided by the following conclusions: '

1. interruptions Of”System'SErvieé héd¥a’negétive
effect on the attitudes of the instructors;
virtually all igstruétcfs surveyed felt that the
Chanute lessgns were of average or abdve average
pedagogical .Quality; - ST

o
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3. the attltudes of instructors did have a generally
favorable effect on the students, acccrding to
Chanute staff; _ -

4, in gEﬂeral accardlng to the instructors, the
students had a positive attitude toward the PLATO: - . N
system, althcugh there was still some residue 'of
viewing it as expérlmental ‘which may have 1ﬂdueéd a
_,slightly more casual attltude, _ S

5. up te” the time of- the- wrltlng of this. repmrt

student comments delivered arally tended to be - moreT -
specific .and therefore more useful for lessoh e
revision and pedagogical modifications than those
written down in course eritique fcrms CAF form 736)

,.6. the student n@tes and ‘lesson file capability )

offered the opportunity for improvement of lessons

based on a brcader range of specific comments.

A
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