\
‘ - ’ i . ' + "
L ' ) . . ‘. /\', ,
k o o DOCUMENT RESUME ~° .. :

. . , DR 3£ .
s . 24
\‘ [ o " , ‘«'g\‘»

. .BD 110398 = . : ’ %% SO0 008 5“3/_. -
v« AUTHOR .. McGaw, Dickinson [
. TITLE . ‘ < Personalized Systems of Instructlon. .
v ‘PUB DATE 15 . ' . -
NOTE . ' 25p., Paper presented at Annual Heetlng of the .
o ° : American. Political Sstiehge Association .(San :
ey . . Franc1sco, Calrfornla, September 2-5,.1975) - .
. « y = ¢ .
EDRS PRICE . nr-so 76 HC-$1. 38 PLUS ‘POSTAGE = S
DESCRIPTORS . *Contingency Mapagement; *Course Evaluatlon° “*Course;
- Objectives; *Course Organization; Higher Education ,
- o ' ‘ Humanistic Education; Individual Development;
ey L, *Individualized Instruction; Instructional ¢ A
' . ~ Innovation; Learning Theor1e5° Pacing; Peer Teachlng,n
. ) o . -Reinforcement; Teaching Methods - ‘"
IDENTIPIERS Keller (Fred): *Personallzed’Systems of Instructlon'
- s )
- ) . I - . ‘ - . \'m. ..
ABSPRACT - ' ' - L
v ! Personalized s?stems of 1nstructlon (PSI), also

} ca{led individualized instruction or contingency-managed instruction,

- were, deiZloped in the mid-1960s at the college level by Fred Keller,

’ a reinforcement. learning theorist. The Keller plan-‘consists of"five
features: self-pacing, unit mastery, ‘student -tutors, optional
motivational Tectures, and learning frop written material. The Keller
plan appears to work well because it is consistent with at least ten

, .educational principles for which there is, some empirical support, ot

] ‘such as active’ respondlng and specification of objec“ives. Keller's

' plan may be implemented in five stages: assessing entering behayviors,
spe01f1catlon of course ob3ect1ves, selecting resources and . .
‘activities,. e blishing the course, and evaluating: ;student ° '
__performancg. s}ﬁtematlc efforts at evaluating PSI are beginning to :

. . appear. The t mostcextensive evaluations show.that PSI students

‘ perform better on all types of examinations, have longer retention, |
and .have more. positive attitudes towards courses than students taklng
conventional, structuré-type courses. (Author/ND) < L&,

) . « .
. . . . P
. - - .
[ L L : P i @
. . . s
- e - v . a/ N . -, “~,
.

*********************************g***********************************
,  Documénts acquired bg ERIC include many informal unpnbllshed

materials not available from other sources. ERIC makes every effort

to obtain thebest copy available. nevertheless, itéms of marglﬂgl

AR

¥,
\

L'

*kK
*
%
*
reproduc1b111ty are often encountered and tﬁls affects the quality * wﬁ%
® S
%
*
*
*

k3
*
*
*
_ * of the microfiche’ and hardcopy, reproductionsg’ ERIC makes available
“-* yia the ERIC Document Bepro&uctlon Sexvmce (ED351 EDRS is not .
* responsible.for the quality of the original dgcument.,Reproductions
*
*

supplied- by, EDRS are’ the best that can be made: “from the’ original.
*********************************************************************
o




' e ‘. " . B ) \ ‘ 3
‘ N ) ‘ B _ » r 1 X t ’ -~
\‘4 . ° : ) \ | |
» ¢! . . - . . L - AUG o
» . & - . ' | “ ‘
. 5 3 ® . « ~ , . . - 7 .
. - “ - : _ Al w -
| | | | | . . . , U.S. OEPARTMENT Of
~ * "
] :ot)clmon s wunl:ém'
' ' | . ‘ - ‘ "w:;’f: INSTITUTE OF -
| - | ‘ ) CATION .
wm . | | cT,rl;ncswl:vocuwswr HAS REEN REPRo )
‘l ‘ ] Sue ’Hesxuc'n.v AS RECEIVED From
O\ N ’ | . ' Ty ren %onononmzmou ORIGIN
N ST 8 'zgrs :E:c\évewon OPINIONS
z - | . . . égﬂ‘rOFFICIALNATION:i‘I':l’SLTVIT?ﬁpRE
‘ | UCATY € oF
: / ‘ . CATION POSITION OR POLICY °
Q LN - ? * ’ | | ‘ |
| ,
“ - ' ’ . » X r,' 7 ;, -
) . . PERSONALIZED SYSTEMS OF INSTRUGTION P - o
L . » . ’ ’ i ] : \
- /l ‘ ) v
] .' * ) ’ /
. | | | |
r g ¢ - o ) ‘ )
’ : | |
g | , . ’ /, P . e “ 9
- - ) |
- Y ' | | o
] ’ ".\ * ~ |
. /’ | ’ |

°
3

3 o Dickingon MoGew. . - -

BRI i . Arizona State University = - .
. ;. o - ) ’ ’ - \ ( - ' * ' - - ‘
RN ' - ! ’ :
v . - -
v . ™ ’ r .‘_ v “ . /
LN ’ P Ceme——
s - - ! N . . -~
X * Sy r e’ ST 3 B
MA < . ./.4 ' ) ° ) ‘:\ "
b\ ./\ - N ! - * 4 ¢ a” l g
9 . .. o T
L . . » - . LY ’
g“ | . . N
- i
Q

v
0

,Prepargd for, 'del-ivgry'at' the 1975 Amg[al Meeting of the American Politicai'hcience
Assotiation, Sgn Francisco Hilton Hotel, San Franeisco, California, September

d B EEe s /

- 2 A, .
. - / . - - -
LI N ) - .
T VAR 4 M ..
° - 3 d . o L re & . X -
) R - ~ A . FX . v +
. . v . . -
- . L . “ - I}
. . ¢ -l 2, "
e s ! : ( P
1 .
) > . ~ . / N * Pl . N\
- .
v ~
. s , o .
:‘ E B "S i~ & .
! LN D . . s i 7 \
2 - v a Ed i = )
. 2 v B () 4
« ~ B
= 4 - J | . N s
.7 - T s . L~
[ ] : -
o, . o 5 . .
LN ~ -ie "
7 - .- y e ’ ¥
. P - ° ~
. ~
»~ - i .
7 5 Y. . : . o “ A . .
. o in ~’. . A%3 . £ * : / A
o - e ® ‘ .

R
~

—

@)

=
&
N

T - v oLt . ~tINd : . . . . i
- v 4 . . _J .

. A . . . 4 H Y f




L . L .o : o ’ . . [ N
- ] , . 4 {” ) - . . A . N ) PR
. o e U aestraer, e : D
' ¢ . -

/ v ' »

\\ Co ’ /4 "PERSONALIZED SYSTEMS OF(INSTRUCTIbN' .. o
- \( » | R o N . . , . ' , 1 L
\v { . ‘ , v f ) . ] . ’ . h?- .
. N o » Dickinson McGaw N Coo
: ° Arizona State University - . . VoL s

> e .

. Y
Dr..Fred Keller, a reinforcement learning theorist, first <introduced the
.- Kellér Plan, or what is alsé called PSI (Personalized Systems of Instruction)
/* in the mid-1960's. "The Keller ﬁlan consists of five featuresa .self-pacing,
unit mastery, student tutord optiondl motivational 1ecture8, and léarning. : i
. from written material.  The.Keller Plan appears to work Wwe 1 because 1/is -
- consistent with at least ten edugatiqnal principles for whi‘h there is some
empirical support: active responding;' positive conditions gnd c0nsequences,
" specification of objectivesg‘organization of material, mastery before advance-'l
ment, evaluation/vbjectives congruence, freqﬁént evaluation,‘
selpracing, and pErsonalization. )

a - vl

o ‘ - ) e
{ s The Keller Plan may be implemented in five stages° assessin' entering
o ° ‘behaviors, spe¢ification of course objectives, selecting resouftes and ‘
- activities, establishing the course, and evaluating student performance. . .

cas Systematic efforts at evaluatin ?SI have only begun to appeag in professional .
journals. The tyo most extensive 'evaluations report that PSI students ’ - -

. perform better on all .types of examinations, have 1onger reten i n, d have -

. f I mére posieive att tudes towards -the course than students taking conv ntiongl

. »»  structuze type cour ses. . ! \ h v S .
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OB ) y =~ PsasoNALIZED SYSTEMS OF' INSTRUOTION
; > TR s *:Dickinson McGaw ” Q. , . S
S - Arizona State University . '~
R d o‘ o INTRODUCTION T oo -0
- Personalized gystems o,t' instruction (PSI), also called individual:ized s - o

’ instruction or contingency managed instructiorr, were developed in the mid-

\x 1960¢s at the college level by Fred Keller, a reinforcement theory psycholo-
\\ gist. Keller states that five features distinguis.h psi from conventional
lecture-type courses (Keller, 1968). First; instruction is presented

o primerily in wfitten form. Second, lectures are\used for motivational ~ .

pui'poses only Tﬁird, student progress in the course is self-paced Fourth, . N
student mastery of the unitsd of the course is required. Fifth, student-tutors -
selécted from previous clasées are used to aesist the students. ’

“'| L3 *’

Ty Many college courses now include most of the featlres oNSI Instruction’

in \ese courses may consist of a number of small. unita oi‘ Written material.
A student may progress through the units at his own pace. However, a’student .

must demonstrate that he has mastered the material in one unit before he may

. pr,oceed, to the’ next;uni't. Sh 3 uizzes are used . tL\ assess student mastery

‘of ; the material in each unit. Student- tutors corre

Qt

zzes and, review ,

s

- quiz questions with the student. If a student'g peri‘Eomance on a quiz /
4 . ‘

indicatea that he has not mastered the unit materiald, the student nust 7etake

% ' the quiz or an” equivalent form wntil he has, demonstrated mastery. A g udent's -
(inal grade in- the course is usually hepe%ent on- t‘he number of units mastered, ‘

' { -
and in some cases, on performance on one or more comprehensive exsminations

v . . . -, »
covering several units. . Ces // - .
' < e ' . . R \ ) ' ° ' // / ° had ’ . ' *
- _.:“ ) E 44 . //{ . ;i' - .. 4' . N -~ ) ) ) o ’ / . ! -~z
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t:l&ons conceming how studen-ts learn most effectively Although the findings '
are' not conclueive, educational research seems to support the fo{lowing v
hypotheses upon Gthich PSI is based
1968; and Kemp,. l?’?l) : .*‘ ~ TR

v
) a .
- s . “ . / ‘s . . - "\‘
\ e T H .
’ * :‘ -Iq\b,t " : - s 14
) ) . -.\ B : '
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 PSI POSTULATES R "-';’ . -

. N —
Personalized systems of instruction are based lpon- a number of’ assump-

< o —

¢
\
\‘Xb

s ?

" (see Carr, 1962; Keller, 1967; Msger, , R

0\ v

Active resgonding Learning imProves if the student is engaged actively

- presence of positi.ge conditions and consequences.

. 3, aSpecit‘icat:ion of ebJectives.‘

ﬂ 1n:y¢’7‘\ o s S Lo . i :
) 5_.’\ . r R . \‘
. % zation of. material Learning imbrove\s if the subject matter is . »

7.

‘v,_

%

th the subject matter and if the student actively responds €o the

subject matter.

Positive conditions and consequences. Learning improves iI:,' whenever

et — ey N

the student ip responding to the subject matter, he is also in the \

. a

The more positive

) = 3 R

the consequences for the student, the more likely he is to, learnv . -,
¥

Leaming improves if the student knows

precisely what learning Outco,mes are desired and reinforced by the

¥ -y

i
i
|
|
1
1
|
|
1
|
|
\ . 1
. z
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i
i
!
;
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7 .
well-a&éa'nized and pi'esented in relativelytmall units of 1nfo.rrdation. . L

Mastery before advancement Learning imﬁrov s if the mastery of material o .

er\ . [ 4

3 S . B \
1 a
L] .

is required before advan ng. to new material. wo . o ‘

( . - , o
Evéiuation/obg:ctives c“ongruenc Learnmg imprpves ﬁ‘ the evaluation oi‘ RS
" -,

* ' -

the student's performance is c sistent with the specification of . . .

v » »
\ ' [ S e
S .
. - ‘
NS y . , R . s N
‘r ‘J\ ‘ ! L * . “
. o <

Learning improves as- the frequency of evaluation or L

3

ob.jectives given the student

Frequent eveluation.

i‘eedback 1ncreases. Learning is more effective i‘f it is space(f throug;rmut»

[

the semester rather than ‘massed at- the time of a fdnel examination. - ) - ’

’ 4
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8. Ixmnediate feedback Learning improves if the s‘udent 1s given immedia“ N

u,

knowledge of the results of his performance. As ‘time passes between the"“-lfn

. \iperformance and the feedb Bes interest in the results

~ b
A . A e, -

and .learns incorrect info ' L, 7

Self-pacg oves if each student can proceed through the ‘ A

upon his time ) ; : ,
) ‘ ” &;,;
10. Personalization.'- dent experiences increased L
intsraction with his instru’ctor or a% ; . -’ : IR

-~
»

s MI.;};MENTING £ psT COURSE .

/

¥or the last five years, fhis writer has participated at Arizona State

I :v .
University in the development of aiPSI gourse incorporating the above o

principles. The course is .a requil{ed introductory but*comprehensive ‘ h 3

/

shall now, descnibe how y .

tructors can estab
(Watson and McGaw, 1‘975)./‘ ' co- ) x ‘\’
4 t
There re five identifiable stages in the implementati‘on of a PSIg T
%

{
¢
_Keller B;Lan model: l) asseesing enatering behaviors; 2) specifying f é,; -

o objectives; '3) seiecting resoufceawd activities, 4) establishing' and

ﬁ%
““7{

ST gy
implementing the course ‘framework, énd 5) evaluating student perfoz;;nanca.
‘. 7 4 [ . ,[ .
Assrssmc ENTERING BEHAVIORS W L I S

- ’ '\ s E" "-L
The attempt or need to asses the behaviors of students entering a

f‘ -

“course is not unique to “PSI In almost any course, it is beneficial for

',zr \

goals, characteristics, and capabi- ’
AT PITRLCS

lities of the students who will- take th courae. This becomes even’ more ) p b

+
ttttttt

the. instructor to k'now about the need

0

¢ * \ :‘:

s -
important for a PSE course, {n' which 'effort is made to ind\ividxtalize ‘:‘{; \ s .

: course material and instruction to each student 8 situation, o : ) g-\‘ “

\

- . . , A : .
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C® '140 of the mosi common, but unreliable, techniques of gathering this ’ s R

initidl information are intuition and 1mpression. Three ‘somewhat, reltable . .
A ;-

methods commonly are used in assessing entering behav:.ors. First, some

. instructors design gxud administer pre-tests on the i.ni“ormation covered in ‘
the course or’ in particltlar uni{s to determine the amount oi‘ pre-vexisting
n{st_e/_\f thUupe material This technique can “be \used to place a student

7
sat a particular point mthin the~sequence of material coVered in ‘the course. o /.

v "

Simultaneous questionnaires can gather other information on the students

. >
. '

hd 'mlrelated to mastery oi‘ .gourse content. & second\technique of assessing T «

entéing behaviors involves the acquisition oi‘ such available data as test
& ¢ ,/.

.scores, grades, and transcripts that provide some insight to the student'
| academi?" skills. 'Finally, the instructor can schedule/conferences with each '
student in order to determine his> 1eve1 and kind of motivation, home and
. work environment, self-concept, and amount oi‘ pre-existing lcnowledge 51‘ the

course content area. . . :‘
G

. ' . .
] L

SPECIFICATION oF OBJECTIVES - . N
o The speéii‘ication of course -and unit instructional ob’jectives lS a-key

/ .

.element of systematic instruction. A!r< instructional objective is a st,atement
\‘ ¢ that identifies a 1earning outcome intended by the course instructpr (Gronlund,

J 19'70 1) If e}.n instructor is able to define precisely wh{t outcOmes or’ e N
'A) ":! .
student behavi/ors he expécts as a result of his course and- 48 he cangspecify o
\ 3 v % \r ¢ °

e
?

B them in terms/ of stated ob.jectives, then several beneficial consequences i
» * v .

_ ‘ follow (Gronlund, 1970: “4). First, the :mstructor ‘has clarified for himself ]
L ‘ and his students precisely ‘What students An. fhe course ax;e expected to‘ do. C v i
YA o, . K P v N

. <Secmd, students are gble to rely on the obJect ves\as guides/to direct .,,, : ]
§4d A,\- “ , ; : 4 . - ; -

their study‘efforts. ‘ Third the ohjectiVes gqi‘de «‘the instructor dnithe + o




. . .
) N . 5
» .

\ 4 . o .

covered Finally, obJectives also serve as a useful guide in the creation of ‘ <

evaluation instruments to measure the fulfillment of the obgectives.

The use of instructional obJectives is facilitated by the use of

educational taxonomies (Qloom, et al., 1956; Krathwohl, et. al., 1964)

x

e
The widely accepted divisipn of the taxonomy of educational objectives into

LR

. the cognitive, affective, and psychomotor domainsfﬁssists an’ instructor in,

A}

identifying the learning outcomes .he desires for his course. The cognitive

¢ " domain includes knowledge, comprehension, application, analysis, synthesis,_

and evaluation asvcogn;tive or intellectual skills. The affective domain

+ N 3 '”,’

relates, to feelings and emotions, such as: receiving, responding, valuing, ' ; .t
organizing values, and refers to actual physical skills, such as typing, @ T:f{
operating a’ keypunch or calculator, or other physical operations. . ‘é\\
‘ Objectives fgr.any one course may cover-all levels of any, or all, of.. '
’ the taxonomic domains; Moreover, the use of obJectives does not limit the A ,}
‘;instructor to the specification of,onlyﬁobservsble behavion, The student can i
/ o be'asked to feel; to‘create, to appreciate, to imagine, as well as to recall, ,; 1
. to.calculate, to explain, to analyzeifand to evaluate. It is likely,bhowever, ' ]
that most instructors will prefer to base an evaluation of each student on ) \>§\,%.:
the basis of some ooservable behaviors or pe‘formances.“ This does hot mean . gﬁ !

, -
- B . ' N
b

that other objectives connot be stated, but it is'incumbent upon the instn%%tor. . ¥

) . X J‘Y
to-specify which obJectives will be evaluated ° Then, both instructor and ' "‘E
Y O N S :
- . student will know the specific leanning Qutcomes for’ Which students will be / T
. . . oL . . o -
held accountable. . ' oL b
‘ SELECTING RESOURCES AND ACTIVITIES ' . ) ! ’ <. 7/'
-2 i3 , - + T - -

o
T

Resources and,activitues ‘must be selected ‘on the basis of the course W . kR

: obJectives and the assessmant of entering behaviors. (Sometimes the -lack .
o A - r//. ?
of proper resources requires the restatement of objectives in order that . ¢ e

9 oo e T oooosfﬂ STEY

T




individual students

In a self-paced PSi format, the utilization and selection of\resources

ig complicatéd Somewhat by the fact that, students are spregd-out’ along the

s!huence of material in the course. The luse- of materials and techniques

.

desipgned for use in groups are less easily implemented., Certain resources,

] sgch as fiims or Speaxers, orten cannot ‘be retained indefini ly while the

»

'students progress individually‘to that point in the course Creation of

7

I

learning resource centers has assisted somewhat in providing the capability
to retain such resources over long periods of time. Activities requiring
group interaction may necessitate gome compromis‘ of complete self-pacing

’in order to accumulate enough students at the s e point in the progression

[

' sequence to ‘engage in the interaction. ‘A factor that complicates the selection

T,
of reading resources in a self-paced format/is the fact that much of the

initial understanding of the material by the students comes from their own

g

reading of the resource material The type of materiels that are most

effective in such k! PSI instructional format are those that are consistent

-

/
with the PSquostulates 1isted earlier. Especially appropriete are those
materials that make use of obJectives, that divide the material'into relatively

small chunks or units, that promote active responding in the students, and that.

o

~ provide immediate “feedback’ tQ the. student on.the appropriateness of hiscresponse.

’

~ 00003
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. The’ Variety/ of PSI courses probabla? is limited only by the number of

“ve

T

(¢

' ESTABLISHING AND IMPLEMENTING THE COURSE | -

¢

such- coursés that are offered % Even sur own PSI system varies according to <

g -~

v [§

\
» the nature of the course each of us is teaching‘ Je present here a PSI .

¥ format that contains as its ‘main features a system of selgpacing, student S

tutors, and mastery before advancement It is patterned after the\Kelle,r

Plan. The core of the structional sequence for this: particular format -is

.
- - ey
e ] . 0 \
«
’
[

presented in Figure 1. '

- The procedure* or mastering ‘each unit begins with the student's expo~ . .
sure to 'the ma‘te ial. We have discussed already +hé variety of materials
that might be i

loye " but more often than notJ printed materials form the -
! 1 .
ma.jor source 0 informatiquor the students. Th‘i 'student studies the materfal, . °
guided by the obJective(s‘pecified for that unit., Any questions that the . -
i \‘w ‘2 ) <

\

student ¢ ot resolve on his own are handled in a sess'ion with a tutor*.‘ L

LN

. ‘e

o
.

Whenever the student feels that he can fulfill the obJectives specified for
/ .
the unit, he can perform the mastery check. ~The mastery chéck is an examﬁxa "*—ﬁ—‘g‘

tio)n, a papsr, or some other performance 1n which the student's mastery o}‘ the .

ob,iectives is tested. \The student who pa-sses the’ mastery check is permitted
\

. to proc/;eed to the next unit “The student who does not pass the-mastery check

b

receives any tutorial assistance necessary to\assist Jim in understanding the

.

mateniaI The mastery check is then perfonmed -again (normally a different

version covering es’sentially the same materi)al) This sequence is repeatéd

« v s o

until the student passes the magtery check o . ‘n i

n
! Although this instru.otional’ sequence forms the core’ pf our PSI format ’ S

J

ther?*are several elements in its establishment}nd implementation that

[ N ,\ - . . 2

~/Zrequire further explan_at:.on. . s

-y,

-~ L}
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Selection of . Tutors: Va‘rious teeimﬁlues hé.Ve been~emplo5;ed.i1\the selection. .'

- s £
of tut?rs for courses. »The three ma,jor sources of tutors for an undergraduate

. g

course Aare: graduate students, students who have already—takentthe course,

3 N .
-

K3 ,
and students currently taking the c~ourse. Although there are some merits to

-the latter source of’ student,tutors (Wilson and Tolsti, 1972: 70),.we rely

primarilyfupon students'who.have already completed:the course. The.under;

graduates whoahave successfully passed the course at the "A" grade level

. ‘appear to be Just as effectivé as graduate students, and, in.facgl often

relate to the Gtudents in® the course better than the graduate stﬁdents b
- _Our selection of a tutor is based on: a mastery and understanding
* of :the material asl: student in the course, 2) the ability to communicate :
ulevvectively with. others; ° ) evidencé'of matyrity; reliability, and a‘sense
B of fairness; and, 4) enthusiasm-for the task We extené‘nbrmal course t

¢

ﬂred.t to oyr, t"tor r their work Their orimarynduties co sist of grading

fV mastery checks and tutoring any students who need assist ced They also

} & A’h ,/ ’
.

perform administrative duties at ndant to=the course, suqh ag administering

N

mastery checks and making certain t t»all exams are accounted for at the eﬁd

of the day. Sinee we do‘extend full c urse credit to. eaéh of our tutors, we» ;

.

. Since ‘the quality of instruction insPSI tutorial courses

e 44‘\,\.

large extent on the quality of theftutoriah sessions, it, As impongant to.

. l) selact tutors'carefuily, according’to the criteria’ stated in the previous
i \ g
paragraph, 2) develop in the tutors an understanding/of th"material that " .

!

)

goes beyond that required even at the, "A" level of ﬁgstery for the- c,nrse,

/ (;;:E%
"3) secure effeotive tutorial behavior dasigned to/maximize 8 er~

o>
.’ , +

atanding of the material and, 4) promotg consistqncy and reliability in the .
. * 3 i '/

L]

’..
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“ ‘. ‘ . A0 T e

grading and tutoring of students. In‘,aadition"to the ¢areful selection 'of

-

tutors, certain training techniques help insure the attainment'- of these four %

a h

conditions First, during ‘their term as’'a student, tutors are socialized “to

/ o —

j: ‘the role of a tutor through their own 1nteractions with tutors and hopefully

. understanding of thezcourse \erials a.nd to -discuss any tutorial or~ grading

5,

“with, the!instructor in his role as a tutor Moreover, tu’tors receive explic‘it

\ o

instructions from the mstructor on, the fine points of tutoring and grading. *

They élso participate intutorial- workshop sessio’hs designed to deepen their

_ :
problems that haVe arisen Tutors are.enco‘uraged o0 seek assistance from

-,

other tuto,rs or the ipstructor in the event of any uncertainty in the evaluation

‘;Of student responses on the mastery check or in the explanation of material 1n
' i ‘ ¢
ftutorial session Finally,\&the instructor ig always availablé to any student

+ -

- who feels slighted by -the tutor 8 grading or who would prefer to obtajn infor-

‘mation or explanation directly from the: /,instructor LB S

< »

é
S
Al

- "w

PSI instructors‘ find that the tutors ‘take- their work seribusly~ and

o interact well with the' students in the course "Mosf students seem %o be mo‘re

‘
.

v,

: j'g‘% f

»

- P S\ .
wil]‘:ing to ask questions and - Seek help“/from the student-tutors tha.n from the

“.

regua.ar’instructor Ohe by-product of> the, tutoriel program is phaf it > ot ‘;-

provides anxincentive for students to master the obJectives, go that they too

% “ >

s cambecome tutors: Another by-product is t‘hat= the tutors become a peer group §~ L3

R 1

of hfgﬁly motivated studenﬁs who \enjpy xnteracting close],y with .an instructor
4 ‘ RN
The tutoas Jconstitute an elite group of sérious undergraduate students’ who
J ¢ ~ .
\) . i b ",‘j
are approaching,a graduate schooly type of. experience / Tl 5

i ¢~ _ 3 o ~

o Se The number of tutgrs reque.red for a given PSI course, may vary with $he

v ¥
ygewse \ vaions;l.y, the lower- the student/tutor ratio, the,more <
v

®

personalized attention, tha{ can b& g:Lven %o each studénu A.ratio of approxi--

/

o

'y

mately eight to ten students per tutor seems adeq‘rate for .most courses There

t‘ - - - N 3 \J
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L o L . R :
 also appears to be liﬁit.on the -number -of* tutors that ope.instructor can

* .

supervise.efﬁective

‘a-r Y

Each instructor probably needs to discover his ewn
eﬂ"?ﬁ .

llmit. Our. experi ce suggests that a course which exceeds 100 students

our PSI format Tﬁis foggylatlon Is based on cerfain assumptions about the”

role ofthe instructor, Whlch will be discussed in a subsequent section

’

Physical Facilities. At“leaét two rooms,] will be necessary for the imple- L

mentation of our PSI format. One room is devoted to tutorial and gradlng

¢ sess1ons, the other room is used for the administratlon ofiiastery examlna-
( , . :;Eions, the most common ‘form of mastery check After rEceiving and taking
5\ ’ thexmssterngf;A in one room, the student taﬁes the exam to a tutor in another
”25%5 room for grading and a‘tuto;i;lhgessrongmmihe use of two rooms, as described

- ]

represents a sort of: minimum essentlals phys:cal space.

Student Orientation to the Codrse While not wishing to belabor Ehe:obvious,

we feel compelled to note the 1mp3rtance of the proper orientatlon of the

.,

student to PSI. In our, PSI course, the students.meet together as -a class

oﬁly one time -- on the first day of class. This faot, as well as many.other_
} elemehts of the PSI. format, may be unsettling to a number of thé students, who
have been socializedﬂto functlon in an educationsl system thatfminimizes -
self-reliance\and independence Not éhiy must. students be’ 1nformed of the e
full details concerning how the system operates and how to operate effectlvely

S e p—

within the system, but.a positive mental attitude toward thezcourse should be

¢ ’ . ot

%Wsistent with the. postulate that learning improves in the
~

.presence of positive conditions and consequences, students should understand~

the theory behind .the PSI approach in order that porisive feelings about the A

course may be generated Students should be encouraged to express their-

Vi

feelings to the instructor about the course at any time. Weﬁadvise a~serres

Y
1
¢

: E o
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or pex;ibdi(cm’su/;tations between ,éeach Student ‘and ‘the inatructor.in order to

— - ’ N

monitor and check the academic 'progress and mental state of mind of the

—_— ’ N M A

o student as hé moves through the course. PSI provide‘S'the instructor with “the

'_v capability to,engage in a much greater amount .of personal intera,ction with

each of his students than can ever be the case in more conventional 1ecture and
- ! ° . . . . P~ =

P

discussion course formats. ' . . .

’ . - 4

R ~

; The Tutorial Session: T{x“atutorial sessi’_n_isJLhe heart ~of our PSI formst.

It- is here that the stud t receives a personalized, attention to his needs ,anéd

.

and tutor. Even though\\ most, tutors and instructors do not fall into the same

class as Socrates, $uch sessions often take the fornr of a Socratfc dialogue - &

o B Y
- in which the tutor leads the student through a cognitive restructuring that

promotes new insisrht and unders'l:and.in° It is certainly a most exciting
U §

'~ educational cxperience for the: tutor (a.nd instructor) to recognize that he’ is

a teacher, in the ,turest end finest scnoa of the word - o I

» 4

Most tuto ial ses 10ﬂs taLe:dplace in connection with the grading of

;»

mastery checks. This is true beqause most: students usually attempt a mastéry

/

check on the 'b"sis of uneir cwn unaerstendino‘ of the material and because any

shog;tcominns in their mster'f of the ob,]ect ves will"become apparent in the

Al f | e, )‘

. feedback concerning hics responses to t°he mstery check. Tutors are encouraged
to probe the stud ent, escoed ally with respect to responses that may be vague,

ambiguous, or unreves 1ling a'bout the student's understanding of .the poiht in
PRI 2,

“ question. A'opropriete respcnses are’ reinforced In the case of/ina@priate

- "“»./

responses, tl;,e tutor determnes the *’oasis for the student's response\,\ corrects

, a any misuﬁﬁ'e’r tanding or misinformation, provides any explanations required by ‘

tﬁe sty,ié?ent _-end satisfies himaelf that the student now understands the material

4 = .

w sws,

o™

. , R .
.ot o005
{. . 15000 C R
” . ',." P “ o . -

his questions. Thc tut;arial session is = one- to~one encounter between student,

mastery check I?fthe grad‘u.hcr/tutori al seseion, each student receives immediate ’

. -
T cT . ¢ * .ok ' LA

-

L
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L 3 in question. This opportuni ‘for dialogue permits the student o explain, to -
) ?% ela te s and otherwise t demonstrate his mastery of the obJectives. This ' v
N, 7 ‘adds a great deal ef £l bility and personalization to.the evaluation process. ); - j
. L4 ) -
“ g / : "\ i
- fi ‘ o ‘\0‘ EVALUATING STUDENT PERFORMANCE, - e T %
- ) The lhstery Check' The mastery cheek may take any form that permits an 1
. N . . ]
.\i
T evaluation of the student's mastery of the performance obJectives. The - ;
. \ o - A;
oy, PSI forma[t presented here, however, does place some constraints Qp the type - . ’3
&0 Vi .
T & of mastery check that aan -be used.’ Recall thet three of the PSI postulates 1
s ‘ . - 3
w‘e " 1) the orge.?ization of material into geveral units that cover a rela- . 1
K ?;:, L tiveiy small amouf{t of material 2) frequent evaluation, and 3) immediate ) 1o '
. IRy ‘;

require relati ely little time for the student to complete and that can be-

‘ e

‘the tutor in a relatively short amounW _ ' ’ ‘

o

evaluated by .

:‘,,

Short examinations usually fulfill these criteria without necessarily

'
2

‘A"ﬂ{\' pmi-‘(;.lw ot ) I

ont‘ining the instructor to testing only lower level cognitive skills. S |

o

‘Ideally, such quizzes are designed ‘so that they can be takemiin less than .

by

” thirty minutes and éraded very quichlv' by a tutor. They usually contain < «
- , . £il1-ins, true-i:alse, short enswer, —short_ e88ay muitiple choice, or certain -
A }groblem-solving types of test itens 'Th(e instructor shotfld construct at
;r; least three alternative quizzes for each uniﬁof material. : Records are kept
oﬂ‘ each student that identify which i‘orm of & unit mastery check has been . 4 ‘ .
5 : £ b administered to the studenu and whether or not he passed it. ' d '
" ‘ 5 . ;,'! « In addition to the mastery checks over each unit, Keller. (1967,. 6) ‘
' } - ‘reconnends that review checks be conducted. periodically throughout the course.
1 These reviews may be incorporated 4into the’ mastery checks for particular '
a units oramay be adm:Eniatered sep (@ely.» These reviews serve as an addé‘ﬁ‘ et
> R o 3 .
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. reinforcemen% to the appropriate mastery of material already overed

'-:, Reviews also promote the longer retention ©of what was 1earned“%arller.

Re'views may - be treated just like mastery 'check.s s requiring mastery before .

advancement to the next unit. . . — Co~
_PSI instruetors differ with respect to defining the term "mastery "

Some require a msstery check with no errorsg others- permit some error, such
\

as 90% of a unit mastery quiz. Those who achieve the prescribed masteryt .

level afe permitted to. proceed to the next spni‘t, while those who fall short

Iz - 3

t try again. The mastery Yevel selected by the instructér is baeea upon

!

« {the- obae,oti_ves, negessities, and realitles of the particular course, under,

to. complete the course by, the end of the term of else withdraw from theg ‘o=

v
= ]

~ WL .
conside’:r_ffation. , , - <

()
ey feature of the Keller Plan format that we have adopted
. ° + 3 *}\
is the opportmity ?or the student to work at. his own “pace in progressing
through the units. In reality, however, the length otvthe term (semester,

Quarter, etc.) can estab}igh some time constraints on the' student's ability

.

. tgxwork at his own pace:\KeIler (1967' 22-23) apparently operated his PSI

courses under a rather liber&l policy of administering "incompletes" that

extended the period of time over which the student could complete éll of

e

the \mitgt‘— Keller's technique is more cons:Lstent A‘uth the PSI postulate of ’

self—pacin.g We have found,iq: necessgry in our courses to require students

course. "To permit students to carry over into ﬁ se from the previous *

term-strained our capaclty to process the numhgr__ of students needing \to take

the course. - ‘ e - "

: The" requirement that students complete the course by the’ end of the

B

,semester does tend to produce a higher‘te of withdrawals from the course

P

than in a conventional ,course or in'a course in vhich a liberal policy of

incompletes is adopted Many students are unable to exercise .the shlf-

discipline necessary to pthrsue studies in a self-paped format. Work\for a

t

oo0L7 - T
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~within the first two weeks of the tem, so that the student will get ah

early start'in the’ course. Since the fiv‘et um.t or two are normally easier

- units, this strategy also generates an early positlve I;esponse and feeling

~ PN

ard the PSI format It is advisable 1o prov:Lde a recom:nended schedule

f‘or unit comnlet.tén to guide the” Stl.de’.nt tovard 4 suecessful eomplet,lon of

the course. Instructors also may hold conferences wa.th students who are

* - . -~

la‘,g;mg, beha,-;;d in an effort 1o determine whether any a_aistunce can be "

rendered tok;bée studenu to stmulate progress ' in the course. rinafl]y

o

additlons.l times ma.y be echeduled a«. wnich tuforial. séssions and mast.,ry

c(cks are; aewéilab‘le. ¢ . : - L _' Coe .

. 4

Self-pacrng is a powerful’ reinforcer “in the PSE c0urse it‘probaﬁif‘

~
o . Y

appears more often than any other singls feature 1n the posrtrve evaluatrons

> of the coyrse by the students (Kulrk Kulik, and Charmrchael 1974 380)

v

-~

$
For, most students, it rs the flrst time that they have been able to_aetermine

-
- . -

for themse lves hOw they best.can use their owa time,zwhen they can study and

. . ¥ - - -
“take tests most effectrvely . * R

~

- - . . & -

/ig%\ 00urse Srades- In a. PSI course thdt requires unit mastery, two genéral typea .

v
-

of .course gradrng criteria can be 1dent1f1ed (Wilson and Tolsti; 1972: 103)

. .ow .

The final course grade.-can be based structly upon’the amount of work completed,

. .

In this scheme, & grade of "A" is obtalned upon the succéssful mastery of a

> .« .

given number of units. Lesser grades are based upon the completiqn, of

-

successively fewer numbers of units. (In a credit"/"no credit” systen, ther _

“ * o

a certain number of units are Spenified in order to obtain'a "credit'")

— ~ <

4
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. The opposite of this' technique is to rgduire all sthdents to master sucecess- |, _
- s -

fully the same number of units, and then to base the course grade on some type o
of graded (or “credit"/"no cnedit“) comprehen31ve final evaIuation TAT '

variation of this latter technique is to use graded evaluations interspersed : .

? -

* throughout th% course (along W1ﬁh or even‘hithout a final comprehensive

evaluation) Just as\in a more conventional course Everyone st111. com@letes

N

the same number of units, but course grades are based upon the graded

. -
z . -
- . \

N

N evaluations

(S " »

- Vie 1 Ject both schemes and have experimented with two other methods

.

“ ’§resente in Figure 2, In the self-paced- unit mastery grading schene; 'a

' student goes gt his own pace and cén obtain up to a grade of "C" strictly on .

the basis of -the number of| units completed, thet is, without taking a compre- .-

. hensive final The number\of units required for the nr is based on our

--copsideration of what constitutes the "minimum essentials” fqr-the ner o -

f'st‘ ent'to know. For & grade of "B" or "A" we feel that evidence of retention -

~ "S-
N

X d synthe31s of the course material is a Iegitimate consideration. The R
v “ T .
t>\’ comprehensive final Dermits a check for such ev1dence Soms element of risk

[ .o

face3~the student wﬁb successfully masters the additional units, but fails

30 achieve the specified criter1a on thé ccmorehensive final For example, - -

v o [ 4 - ’

- +the student who completes 15 units But “scores lorer than 80% on his compre=
hensive final receives a grade of "Q" " In faet, a grade of "C" also s ' o
=l ' AN 7

LI asstgned to ‘the student?wno completes all of the.umits but- scores less'than

' 70% cnrthe comprehensIVe f‘1nal In the 1nstruct0r-paced rion-mastery ¢ grading

scheme, students complete the. same number of Units but dre not required to
: "master" a munit before proceeding to another unit:x The 1nstructor sets.the
pace for, the completion of the units. The students may take two quizzes on

« . each unit. Only the higher of the two quiz~grades is counted toward the

' »

( . ' ) .
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T e . Figure 2. Two PSI Grading Schemes 4;
{ ¢ f ) a4 g ) c - . ) j
) [ . * ’ 41
. o
. :  Self-paced Mastery Grading Scheme . o
' Grade ' o Requlrement , .
: - Coee : - ; TR
® : B ' - Legs than 11 umtSrmasteze?f :,? : o }
) 3)) L " 11 Unifs mastered Y ‘ ;
\ . I . . * 13 units mastered T oo, .

P "B . _ _ 15 units ma?tered +8%on g
Vo ; ~ . co@rehmslve fina.l

e . _

T S . 16 units mastereclf+ 90% on St g

’ - - - comprehensive firial °

- -, -2 » . N P
»s i B - b
- =

X \ Insﬁtructor ‘Paced Non-Mastery Gradlr% Scheme z %;& :
» - f ;i\ “».‘ - . ./‘.—\,\"‘ ~ :5 . ;" ;&3‘:"

Grade - , ‘-Requlrément .7 T GG -

E s _ ¢ Below E;O%, Tees T T e LR ‘
: D _ L. 60-69% . SR :
- 'so-égz~

z

- < . , N ) N B . \ . . R é‘#;
L <. LA : . 90% or above - e

: N . : e
Lo Students complete all units in the course. - . IsER
The unit quiz average contributes-toward one ﬁalf of the course grade. =
Only*th better of the two quiz scores is counted in the unit average. . ‘if% .
‘The other ha.li‘ of* the course- grade comes from the average pf three review ’:eg v

. L iR .
o~ tests. . ) " .
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student's quiz average. Half of the student's grade consists Qf-his quiz o
average and half consists of -the student's grade on three periodic review

tests. Although this scheme dev1ates from- the PSI principles of self—

F‘

pacing and.unit-mastery, it has worked well in our introductoryfempirical

political ihquiry course. ‘ ) . . :

. .. 4 . . .
Role of the Instructor: The role of a PSI instructor is both démanding and s
different from that-of a conventional teaching role. The instructor is no

longer primarily a disséminatog?of information and evaluator of student

‘3 . . v 5 - \ '
performanees. He becomes a goal setter, test construttor, prescriber, ’

L]

motivator, resource‘person, administrator, tutor.-- a facilitator of

learning He partr01pates in the course as one of the tutors, and students

b

may come to him or any of the other tutors

Keller (1968) does not utilize the course instructor as a tutor. He
{ a

concedes the conseqﬁent lack of 1nteraction between students and’ instructor

as an undesirable aspect of his system. The use of the instructor as one of
» -—\-h.
the tutors is a key feature for the most advantag&;us implementation of our

v

format If the qourse is limited to. the number of students that we suggested

earlier, then the instructor can interact with more students more freqguently

s ?

than’in a conventional classroom,.: IR -

The instructor also supervises the tutors and resolves any conflicts

~e vhich cannot be handled by the tutors. Foremost among the'concerns of

the instructor is the creation and maintenance-of positive conditions and
consequences of student cont%Et with course’ meterials and tutors. Through

individulalized student contact, the instructor is able, to promote the -

lgstudent's:tendéncy to inquire on his own and to fosttr in‘the student a

favorable "Segfiimage,of' himself, his abilities, his creativity, and his

uniqueness.- For the instructor, the amount_oqytime spent on the course

© e o002t - .

by

d
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normally is eoual to or’greatér than that'spentﬁon the conventional course.

" o »

%
HoWever, in the ‘PSI ‘course much more time is, devoted to 1nteraction w1th
3
* individual students and to the actual teaching ‘of students through the
v ot 5’,, %

or most instructors, this is a very rewarding experience, Taos

°~

~

‘ tutorial séssion.

EVALUATION,B‘QPSI COURSES K o~ o

h’ A variety of metho ological problems (see Campbell and Stanely, 1963) M%ﬁen .

i

0
E.

>

by the fact that the resource mate;i:;;/yéed in the PST courses frequently .
ues

’ differ from those used in other’ tec .Despite these problems, homever,‘"

enough evidence has been gathered to make at least some initial evaluations -

. ., .

X of RSI in general, and close variations of the Keller Plan in particular 2
y 3 - .
,G We’ are aware of two papers whfch hate surveyed tha literature fof ~ .

t

' such evaluative research (Kulik, hulik, and Gharmichael lzZA 382; Reiser, . e

1974 ). They eoncur 1n reporting a consensus that PSI studenus perform
better on all types of uxaminatioﬁs RSI students also demonstrate longer

retentifn of ﬁhterial than students 1n more conventional courses. Grade

Ve . . \

. distribution 1n PST courses reveal a much larger proportion of higher grades,

-~

despite controls for grading cniteria Summarizino their review of research,

,so-

” James Kulik and his colleagues reported that ll “of the 15 ‘evaluative research ‘

articles they examined confirmed the superior'performance of PSi-students.

The other four studies found no statistically s1gnificant differences between

&

-the KeiTer \Plan and the control gourse. Furthermore, of the. five studies
Judged to be especially methodologically and analyticklly(sound, all five-

reported the superiority of the Keller format (Kulik, Kulik, and Charmiohael,

e W
e : _ro_OOJZZ;;,.'“




~

N

.

- , 20 : ‘ i
N R , * ‘o !
v S - ’

. Not only do PSI ‘courses demonstrate greater effectiveness in the

[

~

cognitive  development of students, but student responses.in the affective

'domaié’are very positive toward the PSI approach. Particularly favorable

Ll

expressioﬁs are directed toward the se1f-pac1ng feature of 'PSI, the self-,

determination of study and test schedules, and the personalwzation a%pect .

.

'of interaction W1th the tutors and 1nstructor (Kulik, Kulik,~and Charmichael

’1974} 380). The comparisonvof the PSI approach to more convegtional techni-

,t

ques invariably results in the more«favorable ranking of PSI by most students.

PSI has been viewed negatively Dy some educators bogfuse of 1ts

v 1

-perceived reliance ypon Skinnerian conditioning formulations. This att1tudé§

?

however, overlooks the conditioning naturc of education, regardless of'the
type of instructional technique utiliZed The undesirable conditioning

effects of our educationaffbystem have been the favorite subJect for many
A

authors of podegr educational philosophy books. For example, one type of '
{

behaV1or likelyvto be re1nforced in a conventional lecture class is that of:

npassivity, the student becomes dependent upon the 1nstructor as the dispenser

~

of information whlle the student is thepa831ve recipient. we ‘believe that
PSI cen foster de81rable 1ntellectual ,and personal traits in students

Students in a PSI format ave trained to take responsibility for their own

“educational development’ In PSI students are challenged to think, to reason,
to art1culate thoughts, ard to master the understanding of material much more
\\han is likely in a more conventional setting. *Tutorial sessions encourage

in the students a w1111ngness to seek out other oplnions and be less

defensive about their own opinions. The tutorials also enhiance the develop-
v,u‘

LY

-ment of higher cognitive skills, such as sgill of analysis and evaluation.

Although we have touted highly the advantagea,and benefits of PSI,

v

BTN

there are certain distinct disadvantages tﬁat dimlniSh 1ts éffectiveness

euf.ﬁ - ;u . LS
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(see Wilson and Tolsti 1972) Certain disadvantages have been noted -

-

.

A\ P
- throughout this paper, for example: cer'taip constraiﬁts on the‘use of group

\

\

1y
{

&

*

¥4

%

i

instructional techniques, a tendency fox’ the number of students who dfop

1] 1

PSI system is a complicated /ne With manyrgomponents that require proper J‘

E;: course to increase; and initial tudent apprehension gbout the technique.

s >
[y [

implementation in>order to achieve max1mum efiegtiveness. Defects in any .

of thﬁse components can, short-circuit the system. For éxample, the quality

©

-of . the tutors must remain hiZh; * the construction of so many mastery checks,

/. : .

normally quizzes, creates problems'of validity and reliability; the resource

materials assumc a more important role than in the conventional course; the

] -

proper physical facilities are important, -and thé student/tutor'ratio must

not exceed a certain level. Some potenti '?SI instructors might Tegard the’

R {0,

great amount of advanced‘preparation for such a course as a-distinct

disadvantage The Dreparation of multiple forms of numerous-mastery exams v _

»

is time consum:ng and may require supplies and resources, that are ldcking.
. o
» "~ The’ potential applications of PSI have not yet been defined. Some

eritics argue: that PSI is limited only to those course* which havezihighly
/ t’,ﬁ«

organized subJect matter and Which emphaSize lower cognitive and psychomoton'

levels of learning. We think, however, that tae PSI postulates are relevant’
/

to any kind of»learning Innovative and industrious instructors can develop
\ s /,
PSI formats for a wide variety of ,courses, ranging from statistics and'~

American government to political philosophy from whence indidivualized

MR
s

instruction originated in the form of Socratic dia}ogues., 3t’.', >
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