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o . PREFACE

~ ‘This research was conducted under project 25J3 Human Resources; |
task 2313-T5. Informat1on ProceSS1ng and Cogn1t1ve Components of the '\

. Flying Task. IR IR
o A1r Force tra1n1ng programs frequent]y use 1ntr1ns1c 1ncent1ves and -
compet1t1on (e.g., class standing) as motivators. This basic research, Q;.
~while .dealing with incentives somewhat different thaﬁ those ‘used in Air \
.~ Force Training, is directed toward understanding: how. incentives function’
- . and how they can be.employed more effectively. The research was carried ‘?
out under provisions of -contract F41609-75-C-0028 by.the Department of o
Educational Technology and Library Science; Arzzona State Un1vers1ty A
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IPEE . o y( | INTRODUCTION‘ s ; .
I .'j § S S
. Recent résearch in 11etruct1ona1wg§ychology 1§/rap1 y underm1n1ng
'Thornd1ke s p In}iple of 1 ing: ewards funtt1qn to Amprove 1earn1ng :
\ (McKeachle, 1974)\. Some studdes 1nvest1gatjng incentivé effects on * 'Q‘;;
# - ‘learning tas ifidicate. that. incentives. do ngt: a]ways acilitate perfor--v
ﬁ ugnce (Hill J i chmar, & Pirkle, 1973; Konaki, 197%} ‘SuTlivan, Baker, _-
/ & Schytz; 19673 ’I"enpas & Higgins, 1974; Bebe%u & Eﬁ anks, Note-2) i)at‘ :
“times. haté_a decremental effect (Eubanks, 1976). © Megative effects o
. -~ incent1Ves on proflem-selving tasks (Deci,. 1971,-»972) and’ proof-read1ng' -,
} Jtasks (Wolk &,DuCette, 191?) have alsp beer obs ved.;L IR .%_. o
A slgn1f1cant 1ssue ‘related to eff “tive 1nstruct1on in co]]ege oy,
scourses is the ‘extent to which, available/, in 'ntjves cay be used’'to. . T .
) ‘enhance 'student achievement. Féw studies have inves: ated the use.of .
<~ - in¢entives- in classroom settings for -adul 1earners\, Laboratory stud1es o
.ug;.f ©of.incentive effects have limited denera 1zab111ty to 1nstnuct1ona1
- ;ittfngs Grade-réelated cont1ngenc1es~ resént in the c]assroom are-
1dom present 1nﬂ1aboratory stud1es,(and the ingentives used to mot1- -
“vate. pexfonnance in Taboratory stddIes often are not readily available
" to un1ver‘s1ty 1nstructors I T TP Cal . . j

i Komak1 (1973) 1nvest1gated the effects of 1ncent1ves that are
availabte to 1nstrucf5?3'1n universjty cQurses In her study, delivery. .
“of ‘studegk-selected incentives'was ;bnt]ngent upon h1gﬁ7perfdrmance on ’
quizzes -that preceded a unit test.. Incentfves had a marg1na1 effec en / -
Aperformance in ‘one of three courses. Komaki att?1bu ed ,the lack
differences to a. ce111ng effect. - Other—p exp nat1ons§foN5§F
failure to obtain‘a significant incentive effec are that (a) the @ss- )
" roog deliverable 1n5ent1ves were not’of suff1c1ent strength. to s1gan13 -
o cant]y affect .performance, (b) the caurse grade ‘was so powerfu] that Lo
4o - - incentive effects were masked, and (c ) the frequent ‘testing procedures . .
/*4“¥j used- in: the~&tudy effectively controlled study. behav1or and thus\moder—
ated the p?tent1a1 effect of the ipcentive. ° e
U A];hough zes@hrchers often 1nvest1§ate the ef egffs of vary1ng lTevets R
“.° ofa particuldr incentive (Frase, Patrick, & Schumér? 1970; Halcomb & .
v BWackwe]l 1969 L]oyd, Garlington, Lowry, Burgess, Eu]er, & Know]ton, A
1972), the 1earner s perception of the desirability of different. 1ncen—_‘
tives 'is.seldom: 1nvest1gated or: reportéd. Sultivan;—Schutz, and Baker
- (1971) demonstrated that in ope: instructional program ‘the effect of an. ,
~incentive was d1réct1y re]ated to the des1rab111ty of - -the . 1ncent1ve ~

- PR S
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N A e I ,
¢ Until véce Tyf?nﬁrmativeaﬁﬁta were. not availadle on the preferences of,
[-'FStUdgnts;pr%incentives commorly useg by ‘an -instructor.’ Surveys of '
Shudent Dféfér?Q§§§iﬁar incentives available-fer use in college class- . '
>~ffrﬁbms.(6 Fau,. EUDbanks;, &;2u111 an, in presS‘ﬁﬁebeau,'Su]]ivan, & Eubanks,
- 71977) revealedithat {ncentives oftdo.used i’ 1iversity courses are not
.« those most_preferred by, students. “Fok exampie, theser data indicate that -
¢ En _ppportinity to- serve as,a«coursé?ﬁroctor offered.in many personalized-
o »:}yi}gmwofkinétruction-(PSL)'cburses;qisf at. &ghﬂy preferred by. students.’
"simﬁ-q§ﬁyp thé“opportunity_to‘haVe.FinSt choj e among a-selection of -
' seminars, offered.in a computef:agsi§tedhin§tructﬁon’(CAI) course at ithe
_“ University of I]1inois (Anderson,s Note “1)}swas/not a highly. preferred
. ifincentive‘in'thé_nOrmatime!§tuﬁiés. _$Q”thé;c ntext of Anderson's CAIL
- course, hoyever, the seminaw'may. be more gpwé%fﬁ]“thpn_indicated by the
,"normative<zéta.. R o a0 i ot
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é"Severé1 experimental stddfes haVe inVesfﬁgated'thé effectg'of the -

types of incentiVes;ra;edvin_the:ﬁncahtjve-preference‘StUdieS'by Bebeau
'+ ettal. (in ﬁréSs;in??).QGThe:results,of'the'@xperimenta1 studies- are |
generally dopsistent with the. refégence data obtained by Bebeau et al.
+ in*that High]y.pneferred-incgj‘jyeS:faCi]itated“perfofmance; whereas =~ |
1pcentjvesﬁwith'1owervprafer cé ratings were lesg.effegtive. _The Bebeau .
-%tudies indicate that grade related incentives are highly\ preferred by
. g&ﬂdgnts.’;Gggd,'Rgi11y;'Siﬂbenn n, and Lehr (1971) found_that'academit
s -.’performance students -is superior when' they operate ¥nder a traditional
- -. gragding .system as opposed 6™g/-pass-fa+l system. The" indings of:Lioyd .
- “etyal. (1972) -indicated tffat College students attend Tectures with. L
~ greater frequeney when'' plinmts taward. course grade" are used as an incen- , -
! - tive.. The Bebeau &t al. data-indicade-that secial incentives (praise, '
+' re@ggnition, etC¢§Lwere,moderate1y preferred by university students.

“When_selected on . ghe basis of Air Force trainee préference data’collected

by Wood, Hakel, Dgl Gaizo, and Klimoski (1975), soqigl incentives impros

ved trainee attﬁt,de§;(HakeT,?K1imosEi; & Wood, 19 but not-academic i
_achievement. The Bebeau datd als¢ indicate hat fiidldrtrivs, recogni- |

s . tion,=and opportunities to assist the instelidtor aYe less preferred tha _
grade-Felated and social incentiyes. “When Komaki \1975) offeted events . .

- such as choice of projects, opportunities for extra credit work, and S

o gonﬁsrgfces with the gnstrictor as rewards for perfdrmance on optional

‘reading assignments, these events w e hot selected b
"/Grade-Related events were selected- an did enhance performance. :

effects \of preferred incentives on performance across instructional tasks:

that vary in-]em@thband’rela;ednéss to the course cont&nt. In the First ="
 study, the effects of a preferred incentive, "points toward course grade"

. (Bebeau et al., 1977), were invest§ated for two instructional_tasks.

A course-related task was selecte “Yo determine whether incentives -

improve posttest .performance jn itiations whére dfstudent is already '

: motivated by ‘the consequences of ja COufSefgréFe, “task -unrelated to the -

‘ R ) . e L roo.
o Ctg f;“g‘f-_‘

o.‘ThE&generh1purposeof fhé‘présgnt"research:Was to determiné the.

-

4

college studenpsff R
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' urse was selected to determ1ne the effect of an lnCent1ve when the stu-
.+ dent had no course-related reason for learning the task. The objective

sks”is improved by -allowing each student tq select, the .incentive he or
¢ will receive for acceptable performance. The, 1ncent1ves.offeced were
peeific instances of Ahe types:of incentjves rated in the:Bebeau.et al.
% (in press; 1977) studies. The purpose of \the third study was to investi-
. gate the effects of a preferred incentive on'student performance in-a unit’
\of instruction that #s a regular part of an on-going coufse. In each study
"the effects of- 1ncent1ves on posttest performancg ‘and study time were
observed - : .
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f” the second. study was’ to determine’ whether performance on course-related .
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o _ EXPERIMENT 1 o ‘
., The purpose of. the first study was to. detenm1ne ‘the. effects of .
‘availability of points toward the course grade in a.program that was @
part of the instruction for'a course: and one that was not. The effec
of ‘the "points toward coursevgrade" incentive were stud1ed on student’ -
'postte t -p&rformance, errors.in the instructional program; .study time, and

_‘_att1tu es for the _couyse- -related program and the unreTated program.;;.:

- T s .
AR Me thod _ A _
v Suh ects for Exper1ment R were 64 graduaté and upper-d1v1s1on under- '
graduate#students enrolled in the Competency-Based Instruction course at . ...

Arizona State Univers1ty during the fall semes ter, 1976: Part1c1pat1on. o
.;1" the exper1ment was a requ1red cTass activity. - = o

MateriaTs ”/4 _ T __‘».,f. - :

' The mater1a1s used-in the exper1ment* were a mod1f1ed vers1on of _
: "ModernsMeasurement" by Popham {1973) and a modified vkrsion of the 30- <
" frame program "The Structure and Function of the Human Eye" by 0'Day, -
Kulhavy, Anderson, and Masznsk1 (1971) Students received feedback on
". the practice items contained in these programmed ‘booklets_by using mark-
sens1t1ve answer sheets and-a spec1a1 pen for record1ng reSponses,S

_ The. posttest for the Measurement Program cons1sted of five- construc-
‘ted-response items and 32 two-alternative selected response items. The
program did not. include practice ¢n the constricted- -response- items’ but .

. instruétional-objectives preced1ng the program indjcated that such items

would be present on the posttest.  On the selected-response items, the @ .
“student was asked to detemmine which of a pair of concepts was an appro--. -,
~.priate soTut1on for a given situation.. The selected-response practice '
-.v1tems in” the program yere: S1m11ar, but not identical, to.those onj the
" test. Instruct1on Wé§ conta1ned 1n the program for aTT test 1tem% of -

both types.

_ The posttest for the Eye Program cons1sted of the same 30 f1ve~
-alternative, multiple-choice items .presented during 1nstruct1on , Thg
order of 1tems and the order of the\aTternat1ves were' randomized on,the,
posttest,. and consequentTy differed from’ the1r order in the program
2D : ' ! 8,

~

*Copies of the mod1f1ed programs ‘used dn aTT th fee experiments haVe &

T been placed on file with Department’ of- Educat1ona1 Technology, Box FLS, Aris’
. 'zona State Un1vers1ty, Tempe, Ar1zona 85281 and may. be obta1ned up0n request.

«
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An att1tude survey, cons1st1ng of nine statements about the 1nstruc—

. t1on ‘and use of the incentive, was administered after each pregram post-

)

.

test (Appendix‘A). Statements on the two surveys were identical except
,for references to the program title.. Students indicated on a fivé-point
‘écale the degree to which they agreed or d1sagreed with each statement.

Procedures -
"

. »
¢ ’a ; -

Ih a c]ass period preced1ng the experiment, students were to]d that
in the next two class meetings they would complete two- instructional -
programs. which would serve as a basis for discussions of instructional
principles. They were. informed that (a) one program taught gontent relef —
'vant to the current unit of instruction, (b) the other program taught :
‘content unrelated to the course content, and (c) participation in:both
programs was desirabte for an understanding of certain instructional

: pr1nc1p1es that wou]d be" presented later 1n the course.

*

[

'ﬂ

Up0n arera] in c]ass on the day of the exper1ment, students were -
randomly assigned enve]opes ‘containing one of Four sets of. exper1menta1
tva(j;ema]s Directions: on"the envelope indicated assignment-to one of '

classrooms, a procedure used frequently during the course for group -
-discussions. The sincentive and no-incentive treatments were conducted
“in separate rooms to insure that students in the no-incentive conditian:
‘were unaware of: the incentive treatment. Also, 'separating students
,insured that students in the incentive condition‘would not be influenced
by no-incentive studehts who might complete the program more quickly.
-Procedures in the two classrooms were identical, except that students in
the no-incentive condition wére not informed until after they had‘;om-

"pleted their program. that they would.subsequently have the opportunity

"to earn points toward their course grade. Likewise, students in the
incentive group were not informed until after they had completed théir

~assigned program that they would subsequently comp]ete the altemative

program under a no- 1ncent1ve cond1t1on

wr1tten d1rect1ons at the beginning of each instructional book]et ‘
were read aloud. These directions, which are contained in Appendix. B, :
indicated that students would be tested over the program as soon as they .
completed it and that only the content covered in the Measurement Pro-
gram would be" assessed again at a later date--on the unit test and on.
the final examination. Students in the incentive condition were told .
that .they, could receive 10 points toward their course grade if they dfd
well on {&e test. A1l students were directed to record the time
. (written on the ch&lkboard by ah exper1menter at 30-secondkgnterva]s)
when-¢hey finished the instruction. _

-

After the reading of - d1rect1ons, students worked through the pro-
~gram and recorded the time at which they comp]eted jt. After testing,

. which 1nc1uded comp]et1ng the att1tude survey, students were 1nfonned

_‘ e Ise



. of the 1ncent1ve cond1t1on and directed to report to the a]ternat1ve
classroom (two days later) to comp]ete a second instructi program
for ‘the next class ‘meeting. AR . (E] '

\ The purpose of the- second session was to give the: students who were
“in the no-incentive group for the first meeting an opportun1ty to earn
the incentive.  Procedures used in the follow-up session were identical

to those used in the experimental session. Because the incentive-group
students from the experimenta] session were now aware that the other.

N students could receive an incentive for the follow-up session, while -

_they could not, it was expected that this awareness might negat1ve]y
affect their (i.e., the incentive-group students from the exper1menta1
session) effort and performance. Therefore, the follow-up session was
not intended as a part of the experiment. However, data are also
reported in the results section“of this session because post hoc
andlyses revealed some f1nd1ngs that were different’ from those obta1ned
“in the exper1menta1 sess1on

. v -~ Results
~—  The posttest scores, program errors, study times, and attitude scores
were analyzed using a 2. x 2 multivariate analysis of variance. ﬂhe fac-.
tors for the analysis included incentive &reatment (incentive and no-
incentive) and program (course-related and umrelated). -Posttest scores -
“were converted to standard scores for purposes of the analysis because
the total points possible differed for the two program tests. :

o fhe_muTt1var1ate F tests indicated that neither the main'effect for
“incentive, F (12 49) = 1.15; p <.34, nor the main effect for program,

F (12, 49) = » P <.13, was s1gn1f1cant The ‘interaction between
Incentive and program was also not s1gn1f1cant F (12, 49) = 1.6, &
p <.34. o

.Posttest Scores

L Mean scores for each of the dependent var1ab1es on the course-
related (Measurement Program) and unrelated program (Eye Program) are
~shown in Table 1. Standard scores were used for a comparison of the main
effects on the posttests. The mean standard score for students in the
incentive up was 52.22 and the mean for students in the no-incentive
group was 47.78. On the course-related program, the mean posttest score
for the incentive group was 36.00 and the mean for students.-in the no=
. “incentive group was 33.75. On the unrelated program, the mean posttest
* score for the incentive group was 22.88 and the mean for students in the
no-incentive group was 20.50. The mean percentage .correct acrdss treat-.
- ments was 79 percent on the course-related program and 72 percent on the
unrelated program. -Examination of the univariate tests revealed that °
none of the differences in posttest performance approached significance.

014
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~Errors . o . - o

. On the course-related program (Table 1), the mean number of in-
program errors for the incentive group was 4.75, while the mean number

~ of in-program errors for the no-incentive group was 3.56. On the :

~‘unrelated program, the mean number of errors for the incentive group was

- 5,06 and the mean number of errors for the no-incentive group was 4.56.
The undvariate tests for these differences were not significant for
either program, )

4

: Studz Time_ - . ~4

Comparisons were made to determine whether the incentive or the
" _type of program, influenced the amount of time that students spent studying. .
Mean study times were very similar, varying by only oneé minute among the
foir_treatment groups. ‘ i :

- =Attitude Scores

. : 1 : :
_ Responses to ‘the attitude survey administered after both the experi -
mental and follow-up sessions are summarized in Appendix A.. Students .

studying the unrelated program gave significantly higher ratings (2.38
on the scale of 1 for the highest rating to 5 for the lowest rating) than
“students studying the related program ('3.00) to an item dealing with the
clarity of instruction (Item 6). Students studying the related program
rated their level of effort (Item 9) significantly higher .than studentss
studying the unrelated program. No significant differences "in attitude
were observed between the incentive treatment groups.

® 3

{

P

. Follow-up Session

.Attendance at the follow=up session was higher than expected for:
students who_had the opportunity to earn an incentive on the course-
related program during the experimental session, and observations of

— effort suggested that awareness of the experimental conditions did not
result in a significant reduction of effort by these students during the
follow-up session. Therefore, post hoc analyses were conducted for this

., session. All but four students attended the follow-up session, and these.
_four students made arrangements prior,to the session to-complete the
appropriate program at another time. 2 ’ .

-
o

_ The multivariate F:test indicated that both the main effect for
incentive, F-(12, 49) = 2.55, p <.01, and the main effect for program,
F (12, 49) = 4,52, p <.0001, were significant in the follow-up session.
No interaction between incentive and program was observed.
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" .As Shown on Tab]e)Z,.the mean standard score for the incentive group
was 50.16 and the mean”for students in the no-incentive group was 49.84.
.This: difference in posttest scores was not significant. A comparison of
raw.scores for each program between the ‘experimental session and the
follow-up session was a]so;pbnducted. For, each program, the differences
t and were not statistically significant.

were less than one poi
"< Significant differences associated with incentives were observed in
the follow-up session for both study time and attitude ratings. Mean
study time (Table 2) was significantly higher for. the incentive group - -~
(37.06 minutes) than for the no-incentive group (31.84 minutes), F (1, 60)
='10.18, p; <.002.  Students under -the incentive condition also gave
‘significantly higher attitude ratings (Appendix A) than students under s

" ‘the no-incentive condition to items dealing with their level of motiva-

tion (Item 4), their level of understanding of the program terminology
(Item 5), and their effort (Item 9). It was .expected that differences in
effort in the follow-up session might- occur between the incentive and

* no-incentive groups.on the unrelated program. However, inspection of the
data on:page 35 on the motiv, tion .and effort items (Items 4 and 9) N
“indicate that the significani}differences on these items were due pri-
marily to differences favoring thef@mcentive'broupton the course-related
program, rather than on the unrelated program. -Students rated their =
effort quite high (Item 9) in both) the experimental session. (2.27) and_ .
the follow-up, session (2.17). - -~ S C S :
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EXPERIMENT 2

1

selecte incentive (as contrasted with the instructor-selected incentive
offe in Exper1ment 1) on students'’ posttest performance and study -
time across two instructional tasks, both related to course contdnt. ,
e incentives offered were specific instances of the types of 1ncent1ves
r ted in the Bebeau gt al. (1977) study > .
. E ‘ : NG
B Method -

rZ;pﬁmment 2 was des1gned to investigate the effects of a student[

-~ Subjects . ' T _ X

', Subjects for this study were the same 64a.tudents who participated
in Exper1ment 1. Participation in this experiment was optional. All
students elected to part1c1pate in Experiment 2j, but four were absent
‘when the mater1a1s were d1str1buted and two eds failed to attend the
test sess}on A L

~

o P N

.;Materia1s g";f
* \
. . The two 1nstruct1ona1 programs used #n the exper1ment were mod1f1ed
‘versions of "Analyzing and Sequencing’ In ruction" and "Appropriate
Practice" by Popham and Baker (1970). " Instruction and practice exercises
"in- the original programs were modﬁf1ed to corresppnd w1th the course

. v

v obJeft1ves

\ -

A 40- po1nt posttest was constructed for each program uS1ng 1tems
from the origdnal.tests-and. additional items from the course pobl of
_items. The test for "Analyzing and-Sequencing Instruction" (Sequenc1ng
Program) contained 5 selected- -response items scored on a two-point-per-
jitem basis -and 13 constructed-response items on which point values varied
. from. item to,item. The.test for "Appropriate Practice" (Practice Program)
. contained 20 se1ected -response items (1 point per item) and:4 const?qgted-
1

- response items on which points varied from item to item. Point value$ on =

”*“the,constructed -response items for beth tests were determined by the
‘relative importance of each item to the content. The selected-response
~items in both programs and on the posttests involved identification of
“exemplars of given concepts,-with different exemplars in the practice
" items than on the posttest. Two kinds of constructed-response items

. 'were included on each program: posttest One type requ1red the student

to generate instances of concepts for a’specific topic; e.g., give an
- example-ofsanalogous practice for the following. objectjve: "to give.

a speech." The topics presented in the practice items were different
" from those on the posttest. .A second type of constructed-response item
-requ1red the student to- state d1st1ngu1sh1ng character1st1cs of concepts

—~
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or to state a rule or series of ru1es to follow when mak1ng the d1scr1m1¢
nations on the se]ected -response-items. °These constructed- -response items
|- are memory-type jtems and consequently were identical to the pract1ce '

i 1tems presented in the 1nstruct1onal matE?ﬁa]s ~ - go
. !
The: meashre of student 1ncentuve preferences (Append1x C) prepared
“for this study was s1m11ar in form to a portion of the measure desidgned,
to gather normative data on student incentive preferences (Bebeau’ et'%d‘,
1977).  Six ingentives, represenfative of the gategories presented in the
prefere ce.study, were selected-and operat1ona11zed in the context of .
fhe“gompetency -Based Instruction, course. The incentives werer N A
2 0
. .
(])vaRelease from one f1ng}’app11cat1on ass1gnment (Students -
¢~ needed to dpply skills ‘learned in prior units to complete o
, the three application assignments. ? : S f v s
12)“ An option to suBstitute‘the score earned the posttest for B
the deSignated experimental program for anp\unit test score .
(each test has 40-points) , . ( Ly
o (3) M inkitation to- part§c1pate in a sma]] group discussion w1th ' .
) - the deveLoper of the SWRL-Ginn K1ndengarten Reading Program on
_— the topic "objectives- based programs a$ they relate to individ- -
- - Fual learning styles and ethnic gnd socioeconomic background."
»f (4) A positive Tetter of reference for the student's p]acement file. |
/ij . (5) An opportun1ty to ass1st the 1nstructor with the grad1ng of
’ ' v app11cat1on assignments. . ‘ _ )
%:(6) No reward. o
: Procedures s o S . : / .

f 5 ‘ In a class per1od preCed1ng the.distribution of the two se]f— P _
1nstruct1 nal -programs, students completed an;ﬁncent1ve preference measure ////2//’/
esigned for this study. After rating each i centive, each student

se]ected the incentive he or she most preferred as'a reward for’ high-
performance .on a course-related. task. Students.were informed .that they
could elect to work for this incentive, but that the particular program -
for which the.incentive could be earned would be predetermined. Students
were also informed that both programs contained instruction on course '
objectives wh1ch wou]d be assessed on the unit test

In order to give all students an opportun1ty to earn an 1ncent1ve,// |
_two instructional programs were selected -to study incentive effects. The
programs were the Sequencing Program and the Practice Program Each

20
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P student comp]eted one program under an’ 1nqent1ve treatment_and the other

'Proéram revealed t

. . O
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‘under aino- -incentive treatment.  To minimize potent1a1 ‘order effects,
materials and incentive directions were arranged in booklets so ‘that all
fOur‘boss1b]e sequences were represented. Students were then randomly
a551gned to one of the fo]10w1ng orders: C REEEE &

(1) Sequenc1ng Program (1nc€nt1ve) followed by Practice Program
(no 1ncent1ve), : ' o S

( ) Sequen ng Program (no-fhcentive) followed by PractioevProgram'
. ( : (1ncent e); o - L .

(3) Practi Progrmn'(Tncentiie)rfollowed by(sequencﬁng Program
& . (nd-incentive); = - A : .

(4) Prdcgﬁce Program (no-incentive) followed by Segue cing‘Progrmnv
‘ 61ncent1ve) - . ' '7 -

-

Each studentﬁrece1ved ‘an enve]ope conta1n ng program mater1als with -
directidns to study the materials in preparat1én for @ test to be given
during the next regu]ar]y scheduled class meeting (four days later)? An

‘instruction sheet preceding the program (Appendix D) for which the incen-

conditions.' Students wer§ ‘informed tHat a. posttest score of 80 pgrcent or - '

tive could. be earne 1nformed students .of the presence ¥f the. 1ncz::1ve'

‘above*was requ1red-t0\ear the incentive and that it. could only .be
on the prpgram indicated by the directions. Students took the materdals

home to study them and to complete the pract1ce exercises. They were asked
to record study time on the practice exercise form. ¥he two program tests .

were administered during the next: regu]ar]y scheguﬂed class period. The
two tests. for each student were arranged in ﬁhe same order as the
jnstruct1ona1 materials. . .

- ‘ ‘ Resu]ts \\kx$ Yy

&

arned .

e -

A mu1t1var1ate analysis of variance was conducted for each program to
assess the effects of incentive: treatments (1ncent1ve vs. no-incentive) on -

posttest scores and study time differences. The mulfivariate F test for
the Sequenc1ng Program indicated a significant effect for incentive,
F (5, 52) =.2:70, E_< .03, The multivariate F test for the Practi®® %
at d1fferences for this program were-not s1gn1f1cant
(6 51) 1. 77, p <. 12. .

R

i ‘ ) !

a2t

=6

"Posttest Scores . f« ' e

, Tab]e 3 shows the' posttest mean scores for the Sequencing Program
for each treatment group on each of the four subteSts and on the total _
40+ item test. The total mean score of 26.17 (65 percent correct) for the
incentive group was s1gn1f1cant1y higher than the mean score of 21.46 '
(54 percent correct) for the no- 1ncent1ve group, F (1, 56) 6.28, p <. 01

.
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Table 3 §;3(
o . y . . &
. ¢ ) . L 5 \ : o
.Posttest Mean Scores by Treatment and Subtest: ° . o | Co
) - -Sequencing Program, Experiment 2 e

} ’ : Subtest -Section

o

L4

- e —— T
P L SL ] 2 3 ~ Total
R 4

'.b'\\ : - : £
Points Possible - 9 3017 10 .40 f

L4 .

[f=1
{4

o Treatment =
b Incentive . 30 . 3.36  6.00 9.67** 7.13 . - 26.17%
_’ <o - . . s \ i ~ v : . L
N . No Xncentive 28 3.07  6:14 ~ 5.89** 6.36 . 21.46*
' ,Totals. , ~~  3.22 6.07 7.7&z '6.75  23.82 ‘
s *g_< .0.‘ . 5 |
m *Hpé .q002' \
" \\
\
\
Sy
- \ & R \,
|
i
\\ .
\
\

18 B2




. ‘occurred on'a subtest section of the program test.

As seen in Table 3, most of the significant difference by treatment:
_ On Subtest 3 of the
Sequencing Program, the mean score of 9.67 (57 percent correct) or. the
incentive group was significantly greater than the-mean score of 5.89°
(34 percent -correct) for the no-incentive,group, F (1, 56) = 10.50,

p <.002. This difference of 4.7 points accounted for most of the =
statistically significant difference ip scores between treatﬁents\on the - -
total test. o ' _ L L .
- . \ : : '
“The mean posttest}gkores;for the Practice Program are shown in Table

4. A mean'score for the incentive group was 34,96 (87 percent correct)™
-and the mean score for the no-incentive group was 33.43 (83 percent. .
-correct). The multivariate test indicated no overall incentive differ-

ences. However, examination of the univariate tests indicated that, 'as on

the Sequencing Program, differences were apparent on one of the su 'ds}%;

On Subtest 5 of theéEractice Program, the mean scor¥ of 7.54 (84 pe?ﬁb )
correct) for the infentive group was significantly higher than the mean . .
score of 6.03 (67 percent correct) for the no-incentive group, F (1, 56) =
8.80, p <.004. ' : o ‘ . :

Further analysis‘of thevcharacter?%tics of the subtest sections was .-,
performed in an effort to determine the factors .responsible for incentive '
differences associated with subtest scores. Table 5 lists the item types
{constructed and selected response) and the ‘performance .requirements 3

- asSociated with each 'subtest for two programs. - It can be seen that Sub-

test 3 of the Sequencing Program and Sybtest 5 of the Practice Program

>l both required studepts to stdte one or'gore rules that required the
7 memorization of several subparts. Subtestyl on:the Sequencing Program

also required the memorization of rules.”flowever, examination of ‘the

- test indicated that ‘the rules required in Subtest.1 were simple defini-

tions which .could be committed to memory with_a minimal amount of .

/srehearsal. Additionally, the secgtion that followed required the students
. to generate instances of these dé&jnitions, a process that should help

commit the rule to-memory. The rules the student was required to state
in:Subtest 3 (Sequencing Program) and Subtest 5 (Practice Program) were

not simple definition types. Each required the students to commit to

memory several main points and series of subpoints. The sections. that 4

~ followed these subtests did not requitre. the student to generate instances

of the definitions as in the case of Subtest 'l of the.Sequencing Progrdfi. = ~

Incentivérkétfﬁgs - - o S ' f:/f 

Mean ratings for each’'of the six incentives-rated prior. to the exper-
iment are presented in Appendix C. Also shown is. the percentage of students
who selected each incentive as their first preference. The-opportunity to
substitute a high test score for a lower test score was the first pre- -

_ferred of 54 percent. of the students and received the highest mean )
_rating (1.58);9n the seven-point scale. The opportunity to earn release
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~ Posttest Mean qures;b}_Treaﬂjent'and Subtest® o

-.-<  f Practice P[%gram; Exbér#mént,z.‘

f t
N

Subtest Section

e s  n 1 2

e

4\_“~g§i \ ﬁTotaj

’ ' S -

t{on]
‘o
[Yel

Points Possible _ 10 -6 10 EE <A0 s

' - 4
Treatment .ot

Incentife 30 ' | 8.75 4.85 9.14 4.68 7.54*  34.96

No Incentive 28 -8.47 5.10 9.27 4.57 6.0f*  33.43

“Totals 8.61 4.98. 9.20 4.62: 6,72; - 34.20

*p< .004
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4'Subtest 4
N . ’3
. Pract1ce Program
.3 -Subtest.l
Subtest 2
,Subtest 3.

LSub%est 4

A v oun ou

:,1dent1fy ]nstances of rules #1 -4

| ! Tab]e 5 ', ) . .‘, Lot . f;!. - -
g Item Type and Performance Requ1rement for Each Subtest = . '; i .
,‘.. PR f . 0\
' - of the Sequenc1ng Program and the Pract1ce Program SRR & R
.. Program _tsm_Lma performance © T
o~ N o
'.5‘, . Sequenc1ng Program ) - SRR R
: . ' oo ‘._', } . : - .,,._",?
. Subtest 1 . .C_. + .state rules #1,and #2 - .
,_, Subtest-z_ ‘fﬁv' C genggate instances of ru1g§£#1.
’ ‘, ~4 * o ) #2 ’ ‘
"Subtest 3 state rules #3-6 (each rule has - ;. -

N | . _j.({]“_‘
several subpaFts) :

"ideht%fy_jnStances:of rules #3-6 |

-

T
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e

’

generate 1nstances of ru]es #1-4 .

'1dent1fy 1nstances of ru]e #5 '

'1dent1fy 1nstances of gp]e #6

v subtest 5 %tate rule #6° (ru]e has . severa]
.o . subparts) . _
Bl ) % :
ac = constructed response; S ?r531éctﬁd response )
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from an assignment was. the first preferred by 35 percent of the Studenf§
... and had a‘mean rating.'of 1.66. Students‘rated‘the‘opportynity,&pfearn a.

. letter of reference avorably (2.50):but only 11 percent of the students
- 'selected it.as theirlfirst preference. Thé other two incentives and the- .

‘no-reward optien, were not selected by any student and had relatively low.-, 4

.- mean-ratings.: The'Pearsan product-moment correlation between the ratings /.7

{-» 'of these 'six Specifically described-incentives and the normative ratings -

. of the six corresponding incentive categoriesein the Bebeau et al. (1977) .

_study was .85,%indicating high consistency of preferences between"students .
in this study and those 1in the normative study. o ) B

i

QY PSR
< ‘ . - [ L .

‘-- _.A’. . .‘“ . . ) L . . “}-v
. Instructional Time ~ EN Do % _ .

Time sJEnt‘studying the inspru;;}pnaﬂ.materials was :recorded by all.  ~
- students. . Although sfUdents in the incentive group for the Sequencing
Program averaged 14 minutes longer than students in_the no-incentive _ C
group (73.46 to 59.46), this differénce was .not statistically significant,- «
F (1, 56)'= 2.87, p <.09., Mean study times of 54.79 for the incentive A ~
group and 53.47 for the nB-incgngive group on the Practice Program were
- not significant. T Coe T VE :
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_,'V.;EXPERI'MENf.»._.;;

. The purpose of Experiment 3 was'to determine the effects of . a ~
' ﬁigh]y'preferréd,incentive,'reJeaSe’from'fina1 examination (Bebeau et
‘al., 1977), when used under typical instructional procedures. in‘a unit
~ of instruction of approximately two weeks . duration in’*a one-semester -
" university course. Effects of the incentive were studied on posttest _
performance, study time, student-initiated contact with the instructor, .
and student attitude toward the.use of incent AT :

ﬂ:;Mefhod:A

Subjects | -
o Subjécts for this experiment were 59 -upper-division uhdergraduateﬁf
s tudents ‘enrolled in. the Competency-Based Instruction course at Arizona

"state University during the spring semester, 1977. Both  daytime sections
were taught by the same instructor with the aid of a‘graduate teachjng -

:-//g§5istant; R

. Materials

For purposes of this experiment, the regular instructional materials
for the second unit of the Competency-Basgd'Instruction course were pre-
“pared in a self-instructional programmed format. Much of the content of
“the self-instructional program had undergdne -extensive tryout and revision
during, the three years the course had been’ taught. The program contained
instruction, practice exercises, and feedback for the fouﬁgunit'objec- ,
tives listed below: ' S ce T o

(1) to distinguish between instructioﬁai'objectiveS‘ahd instruc-
“tional activities; S - C?‘ Sl

(2) to’identify_worthwﬁi1e'{ﬁ§trqéthna]jobje;tiyes;

(3) to idéhtify we]1-writtehjins£ructibﬁé1 objectives;

(4) to write instructional objectives.

Since feedback on the fourth objeétive.cgu]d;not be given most effectively
in self-instructional format, two of the’ three optional practice sessions
provided additional practice and feedback on this objective. Students

" could elect to attend one or more of these sessions. : .

Ihrée bractice’exer;ises were prépared for the optiohalvpractice

‘sessions. Exercise 1 contained 30, items--ten selected-response 1items
for each of the fjrst three objectives. Exercises:2 and 3 were identical
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" in form, each containing five constructed-response items for the fourth
objective. e I o . '

. * The 40-point posttest for the unit consisted of 10 two-alternate.
~selected-response-i-tems (one point each) for each of the first three
unit objectives and five constructed-response items (two points each) _
~ for the fourth objective. The .total score for the test was 40 points, .
10 points for each subtest. L S o

An attitude survey, consisting of 11 statements about the instruc-
.~ tion, -practice sessions, and use of the incentive was administered to
- students at the end of the unit test. Students:'were asked to indicate
.on.a five-point scale the degree to which they agreed or disagreed with
~each statement. A copy of ‘the attitude survey is included in Appendix E.

—

Procedures = - ° : '

The incentive for this experiment was the opportunity to earn
release from, the course final examination. During the semester each -
- student was ‘given one ‘opportunity to earn this incentive for good perfor-
mance (80 percent correct) on a unit test. - For the purpose of this o
* . experiment, half the students were”given: an opportunity. to earn the
incentive on Unit 2. The other half could earn the incentive for good

performance on either Unit 3 or Unit 4--the particular unit for which <

* they could earn it was randomly assigned.  Attaining the criterion
score on the particular test for which the incentive could be earned
~ meant that the student was. exempt from taking the final-examination
and automatically earned a perfect score., If the established criterion
_ was not met, the student took the final examination and was assignéd -
~only the total points obtained on the test. Students who did not have
- the ‘opportunity to earn release from the final examination on Unit 2
served as the no-incentive group. However, points obtained on the Unit
‘2 test counted toward the course grade for both the incentive and no-
incentive treatments. ‘ IR

. The Competency-Based Instruction course was divided into five units.
. During an: introductory unit, course procedures and the. characteristics of
- a competency-based” instructional program were de ribed. There was /no
. formal assessment for this introductory unit, which ‘was completed during .
- the first two weeks of the semester. Time for the second unit, the one

during which the experiment'was-pondUcteq; was three weeks.

During the first .class meeting of the spring semester a course ‘
syllabus Tisting course objectives, course requirements, and the basis for
 determining grades was distributed to both .sections. Total points .accu-
"~ mulated on four unit tests (each worth 40 points) and three application
assignments (each worth 20 points) were the basis for grade assignment.

2 23
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To help students estimate the value of the performance-contingent incen-
tive offered as a part of the experiment, stydents were informed of the
.~ estimated -range of scores for course grades (195-220 points = A -etc.).

" . These scorés were established on.the basis of past performance in the

it

. ,

_course. S

- Students were¥retested during the second class meeting on a measure

that included items selected from practice materials uséd during the

course. After the pretest, the information related to the opportunity

to earn release from the final examination for good test Performance was
-..given. -The particular unit test for which the jricentive could be earned
~ varied between treatment groups, but all stydents were informed of the

presence of the incentive condition and the unit on which the incentive

could be earned prior to instruction on Unit 2,

Prior to the beginning of Uni¥ 2, students in both sections were
randomly assigned to the incentivé and no-ipcentive treatments. Exami-
nation of the pretest scores (13.2 for the jncentive group and 14,1 for

~ the nozincentive group) indicated N0 Signifjcant performancé difference
‘between the groups. Selfqinstructional materials, directions for using
"the materialss and a schedule of the unit activities were distributed

~at the beginning of the unit. ' - : L

"o . o

The directions described the'Presence-6r-ab$eﬁcevof'the'Opbortunityif

to earn. an incentive for good program perfomance. Guidelines for

" working through the program and for deciding whether to. attend the

'~ optional practice sessions were also included. The guidelines informed
students that if they did well in the program, it was an indicatjon they
would do well pn the test, but that if they missed several items in the
program, it was likely that they could profit from the optional practice
sessions. A1l stadents were told that they were welcome to participate
in the optional ‘'sessjons even if they didiextreme]y-we]]'throthougﬂthe
program. . : S iy ] o

The unit schedule given to students 1jgted the date that the test

would be given and the dates and @ descriptjon of the three optional -
practice sessions, One session was Scheduled for review and additional’
practice on the first three objectives, and two sessions Were scheduled
for review-and additjonal practice On the fourth objectives. Complete

directions and the schedule are included ip Appendix F.

.. . The test was administered two and one-half weeks after the materials
were ‘'distributed.” The attitude scale was given immediately after the"
test. The last class period on the three-week unit was used to provide
feedback on the test.- C _ | | g
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* 'Design-and Data Analysis = .. . | B

" The design for this study Was a pretest-tredtment-posttest experi- + ...
‘menta] _design With random assignment of students to incentive and no- ¥’

- incentive treatments, A multivariate analysis of variance was used .to- S
assess the effects of incentive -treatments.on (a) posttest performance,

(b).study time, and (c) attendance at gptjonal practice sessions.
| - The multivariate F test indicated y significant effect for incen-
- tive,F (6,.52) = 2,497 p <.03. The'means obtained by the two treatment

’ _groups- on~each of the dependent Measures are shown if Table 6, The <
- difference in mean scores between the incentive -group (34.46) and the =
. no-incentive group (35,20) was less than one point. The'QVQra11 mean .

il

~percentage correct was. 87 percent.’

Because incentive differences were previously observed on construc- .
_ted-response items, an analysis Of subtest scores was also included. . B
. Examination of the unjvariate tests indicated a statistically significant. !
~ difference, F'(1,757).= 4,31, P <.04, between the mean score of 9,17 i
" attained on.Subtest 4 by the no-incentive group and the mMean incentive .. "
group score of 8,53, The,significant difference on Subtest 4 was not'in i -
- favor of the incentive group, @ 'had been the case with constrycted- - - i+

. response items that required the memorization of -rules (Expgriment 2y,

~Subtest 4 required students to construct examples of.instructional -

.. objectives when given subject-matter topics. Since pre-instryctional
differences on Suptest 4 could account for the observed post-instructional *
difference, an anglysis of pretest subtests was also.performed. The means :
and variances for the incentive (2.30, sp = 1,95) and no-incentive groups .
(2.34, SD = 2.15) were nearly identical™on the pretest. o -

Table 5 also contains data On mean study time, program errors, and
attendance at optjonal practice Sessions, Students in the incentive

.- 'group spent an average of 56 mMinutes longer studying the materials than.

- students in the no-incentive 9v0UP (266 minutes to 210 minutes), a dif-

.. ference that was pot statistically significant.. The average number of:

‘ errors while.completing the program was 5,16 for the incentive group-and ,

" 6.13 for the no-incentive grouP. Students in the incentive group attended
“an- average of 1.96 practice sesSIons as compared with 1.51 sessions -
attended by the no-incentive group. Nejther the difference in program
~ errors nor the.diflfrence in practice sessions was statistically
significant. . N : o R

Responses to the attitude Surrey-ape summ'a\r‘ize_'d in Appendix D. In
general, Students responded favorably to the instruction and use of the
incentive. :The only significant difference occurred on Item 7, "The

‘ . . (0
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o S Table b |
T Means of Dependent Variables by IHCQ“t]Ve Cond]tion. . o
SRS o ,;' S Expgrnment 3, _ . f o '“ | ;;'

Posttest Scores

e I nstructional
Treatoent, .0 |1 2 3 4 Totl Mum&ma EWWS-.Hmian_

e U
e

Tncentive 30 89786083685ﬁ WA 1% 06
Lk - N o |
No Incentive ‘w 85991782791ﬁ B L5 ,‘6J3,. 209

Totals gm 8.47 8.2 .1 34% TR ¥ S R

— —t —

Note, Haxinum POSttest Score = 40 (10 for each SubteSt)

:aStudent attendance at 3 opt1ona1 practnce sess1ons

et
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© »« practice sessjons increased my understanding of the materials,” which was
.-+ rated significantly higher.by stydents in the nd-incentive group (mean
rating = 1,28) than by those in the incgntive group‘ (mean = 1.72)
, t(40) = 2,42, p <jo2. , T R
! . . e _ . . °N

-
‘

1

DISCUSSION o
- The present reSearch was coriducted to detemine the effects of
preferred incentives on.the performance of college students -across
- 7instructional tasks that varied in length and relatedness to the course
content. . Grade-related contingencies are present in the no-incehtive
condition when course-related materials are\used,.so incentive.differ-
~énces wer¢ expected to be more evident for material that was unrelated
.-to the ‘course -than for material that was course-related. . Students
offered an incentive were expected to demonstrate greater effort and : . -
consequently: better posttest performance. Student reports of, effort
e expended and reports of study time were-collected to jnsure sensitivity
-~ . toincentive differences that may be masked by factors related ‘to instruc-
tional effectiveness. Sjgnjficant-re]ationsgjps between incentives and
. perfomance were observed on foyr of the five instructibna1*task§ o
gi..pmp19yedfin these gxper1ments.* However, the overall effects of incentives
. were not exactly as.predicted, R , 2 S
_ ~ In the first study, no significant 'differences weré noted in post-
- test performance on either a coyrse-related or an unrelated ask when
. points toward the coursé grade were used as an ‘ingentives 1In the second

study, performance of students under.a self-selected: contingency was
compared with students that were in a no-incentive treatment on two :
.., course-related tasks. Intentive students performed significantl§ better
. than no-incentive students on certain program Subtests--subtests that
required the student to state aist of rules that had been memorized. °‘In
Xperiment 3, the effect on student performance of release from final
. examination was investigaged under typical #AStructional conditions in.a -
university course. -In this case, students in\the no-incentive condition
~Scored significantly higher than students in the incentive condition -
on the constructed-response items for this ins rugtional task. ‘

- % Incentives appeared to affect performancé on certain types of
items. Foyr kipnds of constructed-response and.two kinds of selected- -
response jtems were present in the five instructional programs. used to
assess incentive effects. On=constructed-response jtems that required
_ Students to memerize.a lengthy set of rules (Experiment 2), incentives
: clearly facilijtated performance (E_<4ﬁqu, 'Converse1y, on constructed-
response jtems that required stydents to-apply a serjes of rules. when ,
generating examples that conformed-to the rules (Experiment 3), perfom-
ance .was significantly higher under a no-incentive condition, though the
. ) . : “K A .
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i différencé'was_not‘dfﬁgfeat magnitude nor as evident from the raw gcorgs.
i NO S.ig.nif.icant d'iffe?‘ences were ObSeY-‘VGd fOr Cons‘trUCEed"reSPOT]SE..'items, . ‘
I that required students to define 2 simple concept or generate -instances

of 3 sjngle;cpncepy;

Pl

: b ‘There is evidence from paired-asgOtiate studies (Cuvo, 1973) that
'iff “incentive level influences rehearsal and that rehearsal, {n turn, influ-
7~ ences word-recall scores, However, Word-recall scores were not affected -

‘. - by incentive level in the absence ofvrehearSaJ pppoﬁtunities. In each
4" of the present experiments, study time was allowed to vary. On the:
1 Sequencing Program (Experiment 2), where ingentives had thg most S
noticeable effect on constructed-response ifems of the memory. type (i.e.y
rgcall-type items -as in'the Cuvo Study), the reported mean study time,of -
4 students in the incentive group Was 14 minyutes ‘}onger than that of
J+2 . students in the no-incentive group. Although this difference in reported
' study. time was not statistically significant, it seems possible that the

** " longer study time of the incentive group may have .influenced their -

. performance on the recall-type con tructed-response items.

. - .- .
Incentives did not facilitate.performance on selected-response jtems
#i .. in any of ‘the experiments, The facilitative effect of incentives. on
o selected-response memory-type items was observed by Reid. He - . o
Akf noted that, under conditions ofyg1gh reward, students requested additiopdl
.. review time and used it to study“the test questions and answers. The -
./« selected-response items in the Eye Program (Experiment 1) werememory-. -
type items, but no.significant differences for measures of effortop . -
performance were obtained on this program. It may be that studenty were
unaware that rehearsing the items would assjst them in answering the
test questions.. Selected-response 1tems’in the other programs were
concept-classification items. ' It seems propable that performance is less
1ikely to be affected by differences 1n rehearsal .time On concept- SE
classification items than on memory items because the former require the
- application of concepts rather than memorization of factual !nformation.
~Additionally, increases in effort on concept-classification items may- be
moderated by factors related to the design of "instruction, such as the
care with which practice and test items are selected from a domain of
items, the extent to which the instruction facilitates concept attainment,
and whether the tést comtains new exemplars gf concepts 1n contrast to
~ previously encountered exempldrs. E o » -

¢

. The negative finding on a task that required new applications ‘of a
large number of rules was not expected. Caytion must be taken in inter-
preting these results since the significant difference (p <.04) was

based on a .64-point: difference between the groups on a 10-point subtest
containing five items. Previous_observations of an incentive decrement

-effect are reported by Eubanks (1976) on a task that required .new applica-
tions of visually-presented and verbally-presented concepts. Incentives
had consistently facilitated some aspect of performance in earlier studies

s L



- preceding the program indicated that the ability to state definitions

using the same task (Reiser, 1975; Tenpas & Higgins, 1974), but when
-Euban?i studied incentive effects with students who had 1oW pretest.
scores~on the task, the effect of incentives on performance was nega- _
tiye. In the present research (Experiment 3), low pretest sgores - -
indicated that these students also were unable to. perform the “task prior
to instruction. . Whether negative incentive effects may occur frequently
in situations in which students are reguired to make new applications of
~concepts that are highly unfamiliar prior to instruction is speculative.
Strong confidence in the reliability and generality of such an effegt -
should be contingent on fyrther observations of its occurrence. ‘

An expected consequence of an effective incentive is an observabte

increase in effort. In the experimental session for Experiment 1, no .

" significant differences in effort were reported for either the course-
related or unrelated task. In the follow-up session, significant differ-

ences in effort were reported for the incentive group on the course-  : =

related task, but there was no evidence that the ‘additional effort
improved posttest performance: On the course-related task, both the -
. " incentive and no-incentive groups performed poorly on items thatfrequired
_the stating of definitions. The program did not include practice.items
that required the student to state thé definitions. . Though pbjectives

would be assessed on the test, studemts evidently failed to use this
- information in a manner ‘that resulted in increased.effort and effective-
© . ness in ]earning the definipions,' ‘ -

. -~ On the unredated program,. students under the incentive condition. ',

.- Were expected to demonstrate significantly greater effort and conse- N
quently better pgrformance in both. the experimental and follow-up . =

- sessions. Yet, the availability of points toward the course grade did

- not result in significantly higher posttest performance than whatever
motivated students in the no-incentive group to study the unrelated
material. The high attendance at the follow-up\session among no-

. incentive students in the unrelated program indi%jates higher-than-expected
motivation among these students. Perhaps the motivation resulted in part
from the instructor's statement that the experimental materials would '

form_ the basis for later disgussions of instructional principles.

One important finding relates’ to the selection éf incentives for
“classroom use. Grade-related incentives are the most preferred from -
among the types of incentives available to classkoom instructors. In
- Experiment 2, an-attempt was made to describe both grade-related and
non-grade-related incentives in a manner that would have high appeal for
students enrolled in a particular class.  The sharply lower ratings
~given potential incentives that were not grade-related weré consistent
with earlier normative ratings of 'the incentive categories.. None of
‘the students elected either thé opportunity to assist the instructor or
the invitation to attend a discussion with an authority on a high-interest
topic. Only a few students selected a favorable letter of reference as'
-their first preference. - S :
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- Tselected the option to Substitut
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. Though overall student prefepences for incentives in pyperiment 2
were quite consistent With the preferences indicated in the carlier ..
nommative studies by Bebeau et al (in presS;;‘gzz)’ there yas a varia-. -
tion With respect to the grade-rejated incentive and release from the ’
final examination. In this study a 1arger pergcentage of gtudents -
tute a potential high score fop 3 previously
- earned Tow score than_the option ¢o earn re¥8ase from a fipal course

" assignment. COnversely’»iﬂ the normative study release from-final -

examinatjon was selected over poipts toward the course grade 75 percent'

of the time.

. Evidence from these experiments and pr¢v10u5‘reséarch suggests‘that-.

" “incentive effects would be mMost eyident for memory” tasks provided, the

student. s aware that mem9r¥‘is‘a task requirement and that it will be
facilitated by- rehearsal.’ The precise effect of using external incen- ,
tives with concept-clasSification or problem-solving tasks s not clear,
but it is obviously related to the effectiveness of the ingtructionon
“ the tasks. TfThe apparent negalive effect of incentives on tasks that
require new applications of rules or concepts, 35 observed in this study

- and in the Eubanks (1976) studies ~indicates the need for additional
- investigations of the generalizabiyity and reliability of this effect.

Further sty
should cont

mof the effects of jpcentives on various types of tasks
e to identificatign of the most effective yays to
g in uniVersity settings. S o
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Student Responsds to Attitude Survey:
Experiment I: Experimental Session

:4Studeht$'cirt]ed~nUmbérs that apbeared to the right of.each statement

as follows: C o : |
1 = strongly agree with statement 4 = disagree with statement
2 = agree with statement . 5 = strongly disagree with
3 = neither agree nor disagree - ‘statement ’
Related Unrelated Total:
., 1. I7earned a lot from this program. Ig 2.88° 2.69  2.78
: NI 3.00 2.94 2.97 .
_ ‘ 2.94 2.82 2.88
2. 1 enjoyed working through this 1  3.38 3.19 3.28
- program. - NI 3.19 3.31 3.25
: » 3.28 3.25 3.26
3. 1 knew much of this content before 1 - 3.88 - 3.94 3.91
I took this program. ° NI 3.19 4.19 3.:69
' . 3.54 - 4.06 3.80
.- R
4. ‘I was motivated to do well on this - I 2.75 2.50 2.62
‘program. ‘ NI 3.25 3.06 3.16
. ‘ ‘ : 3.00 - 2.78 2.89
5. It was easy to understand the I 3.38 3.75  3.56
.terminology used in this program. NI 3.44 . 3.19 3.32
N 3741 3.47 . 3.4%
6. The instruction was presented in [ 2.88 2.69  2.78
a clear format. : NI 3.12 2.06 2.59
: . ‘ 3.00* 2.38* 2.68
7. 1 felt frustrated as I worked I 2.56 3.00 2.78
through this program. NI 2.94 2.94 2.94
. . : 2.75 2.97 2.86
‘8. 1 would have preferred learning the I  2.50 2.31 2.40 -
~content of this program through. NI - 2.12 '3.00 - 2.56
the lecture«discugsion approach. 2.31 2.66 2.48
9. I tried hard to learn the content I 1.94 - 2.38 2.16
from this program. - § NI 2.06 2.69 2.38
' ' ' ' o N 2.00%** 2.54**  2.27

bI‘=‘Ihcentive Treatment; NI = No Incentive Treatment.
* P<-05 **p < .01 3
4]




Student Responses to Attitude Survey:
Experiment I: Follow-Up Session

Students circled numbers that appeared to the right of each statement -

as follows: _
1 = strongly agree with statement 4 = disagree with statement
2 = agree with statement 5 = strongly disagree with
3 =

‘neither agree nor disagree . statement

A

Related Unrelated Total

1. 1 ]eerned a lot from this program. b 2.38 2.38 2.38
' NI 2.94 2.62 2.78
2.66 2.50 2.58
2. I enjoyed workwng through th1s : I 2.69 3.12 2.90
program . NI 3.31 3.19 - 3.25 .
" ' 3.00 3.16 3.08
3. I knew much of this content before I 3. 3.75 3.44
I took this program. NI 3.19 4.00 3.60
: ‘ - 3.16***  3.88*** 3.52
4. 1 was motivated to do well on this I 2.06 2.75 2.40*
' program. . - : NI 3.06 2.94 3.00*
. : 2.56 ° 2.84 2.70.
5. It was easy to understand the I 2.38 2.88 2.63*
terminology used in this program. NI 3.38 3.19 3.28*
. 2.88 3.04 2.96
'6. The instruction was presented in I 7 2.25 2.25 2.25
a clear format. ‘ NI 3.06 2.12 2.59
2.66 2.18 2.42
7. 1 felt frustrated as I worked I 3.00 3.12 3.06
through this program. NI 3.31 3.12° 3.22
3 3716 3.12 3.14
8. I would have preferred learning the I 2.50 3.06 2.78
content of this program through NI 2.00 2.62. 2.31
- the lecture-discussion approach. 2.25% 2;84:) 2.54
9. 1 tried hard to learn the content I 1.56 2.25°  1.90*
from this program. NI 2.56 2.31° ¢ . 2.44*
_ 2.06 2.28%" 2.17

bI'= Incentive Treatment; NI = No Incentive Treatment

* p<.05 **p < .03 ***p < .002
- . 39
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D;RECTIONS

.This instruccional program s gne of two prograss that have peen
developed to demonstr3te princinles of {nstruction for the Compatency
Based Instruction course. One program (Current Concepts in Meagyramant s
and Evaluatiom) covers cOmtent. from ynit 3. You will be tested oyer S
this contant an the Unit 3 test ang gn the final exasination. The gther
program (The Structur® and Furctigy of the Eye) covers content thye is not
related to the cours®. Other thyn the tast you take wWhen yOu comglees -
the program, thers will be n0 furpher testing on the COBERAt. Yoy wii1
complets, ane progre® during this class meeting.and the 9Ther during the -

©

The resuits cbtained from the o programs will form the bagis for
discussions of instructional principles in the fourth unit of the course.
Participation in both relatad ang ynrelated-programs i3 necessary: for an
undarstanding of the importance qf certain instructional principles.

Aftar you have comoieted they jngeructional program. JOu will be
tasted on its contant- If you dg well enough on the taSt. you wijy
receive 10 poines tOArd jour coyrse grade.* - »

This bookiat dedls with the 4ygeinctions between various meagyre~
mant and evaluation cONCEOTs. [+ teaches content which will enanle you
to identify appropriat® test {tamg ing to salect tastS for your ingeruc-
tional purposes. Practice questigns ars inserted periodically in he
text. Use the following staps in working through the Booklat,

(1) Read the taxtual matari,).

(2) Read the GuesTion and yecide which?alurnattv- is correet.

1) Mark your ANSWer on the Prugram Answer Sheat USing the
@ spacial pen provided, - PLEAgE 50 NOT MARK IN THIS 3ookey.

(4) Proceed to the next tayeya] matertal and repeat staps .3, .

If you do not understand heow tg wark. through the Program gr pow
to use the Program ANSWer Sheat op special pen, raise YOUr hand and ask
the inggructor to Nelp you.: v o

U SE————— el

Please do not Degin working yneil you are told to do so..

.STUDY THE PROGRAM FOR AS (NG AS YOU WANT 70. 'When you have
complatad the ent!r® BOOK. recory the time shown on the S0ird-ang

- signal the instructor. ,Y0U will then be given a short {BS% to deger-

wine how affective the Drogmam wag in teaching the various: measurament
and evaluation cogce‘“-‘- fou' may leave when you nave finished the test.
: . P

+This statement was omittag {n the ng-incentive group. -

4 <
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' DIRECTIONS - L
X. "This instructionai program’is one of twa Dmgram‘ that hava been
ARE devaloped to demongtrate principles of iMStruction for the Competancy

Based Instruction Coyrse. One program (Current Concapes {n Measurement
and Evaiuation) covers content from Unit 3. YOu'wil| be tested over this
contant on the Unit 3 test and on the final examinatign, The other program
(The Structure and Fynction of the Eye) COVErS contant tirat is not related
" to the courss. Qther than the tast you takKe whem yoy compiate the pro-
gram, there will be ng fyrther testing on the contane Yoy will complaete
one progras during this class meeting and the other dyring the next

class meating. - - : . i

. The results chtained from the two ProGrami will form the basis for
_'discussions of instryceional principles 1n the fourty ynit of the course.
. : participation in both related and unrelatad pragramy-is necessary for an
. . under3tanding of the importance of certain InStructignal principles.
' Aftar you have compieted the instructional pragras. you will be
tasted on 113 contant, (f you do well @NOUGh On" thy test, you will
‘recaive 10 points togrd your course grade.” '

- This booklet deals with the structur? and funceygn of the eye. [t

- teaches CONTENt with which'you probably have little prigr knowiedge:

- therefore, 1t will pryyiqe 3 useful basis for.a digcygsion of instruce
tional principles. "The text macerial IS presantad papagrapn by paragra
An spall Staps. At tng end of each par2gT3of, you wiy] find a muitipie~
choica quastion. Thq paragraph of the LB PIUS the myitipleechaice
quastion 13 referred ¢y a5 3 frame. I[n wOrking thryygh each frame, you . ..
will take the following staps: = . : [

(1) Read the paragrapn of text matarial.

(2) Read the question and the five (S) altermapives of the
text questign.. )

. {(3) Oecide which altarnative is corTect. k]
(4) Mark your apswer on:;,thn answer Sheet using png special pen
. provided. (g NOT MARK [N THIS.800KLET, ?See the special
. o directions gn tha answer sneet. 2o Ou May pe-axamine a text
Paragraph as much as you Iike 2€fOT® answering the question.

(\5) Procesd to the naxt frame and repeat Steps 1-4.
NOTE: There ig aﬁﬁ/g_._ correct answer Tor esch quastion.

f “Ouring your reading you will be reverr=d o angenar pookiet labeled
. "Figures.” Thesa figyres are drawings OF {11ustratigns which are’useful.
in understanding the eaxt. You may refer t0 thess figyrmg ag often as
you like, but do nat advanca to a new figur® until 414 tg do so by the'
text.

* If you do not understand how to work: through the prggram or how £O
use the answer sheet jnd special pen, r3is® your hang and ask the instruc-
tor to help you. . . -

Please do not fegin working until you 2re told ey ¢o so.

STUDY THE PROGRAM FOR AS LONG AS YOU WANT. Uhen yoyu have complated
‘the entire Jooklet, record tha time showh On tha boapd and signal the
) instructar. You will then be given a ShOTTt tast to'gatarminé how effec-.
. tive the program was {n teaching yqu the CORZERt. vy4, may/leave when
you have finished thq tese. , ’ '
*This statemenc 4id not appear for STUdeNts in the noeincentive
N treatment group. : 3
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INCENTIVE PRrererencE MEASURE

N On Thursday you will receive two chapters o7 salf-instruction to take home

and study. Each chapter has a 40-item dosttast. You will take both tegps

y on Tuesday. The content of the chapters covers the unit objectives for

. “Appropriata Practice" and "Sequencing Ingtryction," which are included on
the unit test and final examination. 7 _

Beside each item below ctrcle the number which'represents how you would feel
17 the item were ysed to mOtivata you to 4o well on ONE of the chapter tasts.
Use the scale belgw.

‘ ’ Very ' ‘ ~ Very : .
. Favorable Neytral Unfavorable ' :
. . S . 1 2 3 4 5 6 7
_ : i _ Favorable . uppavoranie
2 positive letear of reference for youp placement = 1 2 3 4 s 6 7
T file if your grade in class is at leasy g 3. o
the option to sybstitute yOur score on the 12345 67 .
T 40-itém tast for your lowest score on 5 ynit '
_test in fguring your grade for the coyrse. .
__no reward at aj}. = - . 1 2 345 5 7 ‘
an oppartunity tg assist the instrucsoy with the 123 ¢35 4 7.
T grading of appjication assignments.
provides an excellent learning experience. . s
. releasa from one appl‘r.ca?.idﬂ assignmene. Yoy 123 45§ 7
T will recaive a score equivalent 0 the highest : il
. score attained by anyone in the class (70 points
o . possible). . o
¢ Co . ] ’ R .
participation {n a 45-minute small groyg discyssion 1 2.3°4°S g 7
4 . with the developer of the SWRL-Ginn Kindergarten :
Reading Program on thé topic "Objectives-hasad T t

. programs as they relatz to individual jgarning
" styles and ethnic and socioeconomic background."

Now‘, Took at sach jtem again and put an X in the space next to the item you would "

most prefer-as a reward for doing well, “(Check oniy one.)

Would- you like, to have an 0pPOrtUNity to azpn the incentive you most preferred
when you comnleta the next self-instructigpal lassons? ___\/_ﬁ___
. . v yes/no

. H LI
’ signed : -

."J.

w4




.. " : Very ]0___ | | ‘

Favorable
1'5"*'27__ — Substitute a test scdre (1.58)' 54%
= — - Release from assignment (1.66) 35%
' Con o |
2.0 —4—. .
o 2.5 — = "Letter of referénce'.(Z.SO) it
7 ' : :
3.0 4 -
o

e 3.5

4.0 v _
— = Assisting the instructor (4;24) 0%

4.5 - _f‘- Discussion with authority (4.49) 0%

— — No reward (5.60) 0%

Very A : , . _ ;
Unfavorable o | ‘ T

 Figure 1. Mean values for 6 incentives derived through rating on a
' 7-point scale and percentage of students who selected .
each incentive as first preference.
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DIRECTIONS

: Study the mater1ais in Chapter 1 ANALYZING AND SEQUEVCING LEARNER
BEHAVIOR.* You Will be tested over this content during the next class
period.  IF YOU SCORE WELL (at least 80 percent corredt), YOU WILL
RECEIVE THE REWARD YOU SELECTED. ‘ o

The reward you selected is checked5(X)'be]cQ R

a pos1t1ve 1etter of reference tor your placement
— file if your gFade in c]ass is at least a B.

___ﬁhe option. to Subst1tute your score an the 40-1tem
test for:your lowest. score on. a un1t test in, f1gur1ng
. your grade for the course.

__release from one apol1cat1on ‘assignment . you will
" receive a score equivalent to ‘the highest score
attained by anyone in the class (20 points poss1b1e)

: Remember, whether or not you rece?ve~the reward- you se]ected will be
determined solely upon your performance on the Chapter 1: ~ANALYZING AND
SEQUENCING LEARNER BEHAVIOR.* You will take the other test, but.your
score on that test cannot be used to determ1ne whether you receive the
reward

qv.

”’P]ease comp]ete Chapter 1 before you beg1n Chapter 2.

P]ease keep an accurate record of the amounE\of time you spend og -
each chapter. Notice, there is a place on the answer sheet to record’
your time on each chapter

NOW, WRITE YOUR NAME AND THE TIME IT IS NOW ON THE ANSWER SHEET,
‘Use the enc]osed card to cover the answers while you vork. |
. YOU ARE NOW READY TQ BEGIN. e SRR

¥

_ “*The chapter number and title var1ed for the four orders of
Preséntation. . '

(.



- N | DIRECTIONS o
. Study the materials in Chapter 1: ANALYZING AND SEQUEN&ING
LEARNER BEHAVIOR.*  You will be tested over this content during :
- the next class period, byt YOUR BFRFORMANCE ON THE TUESDAY TEST
ON ANALYZING AND SEQUENCING LEAR R BEHAVIOR* WILL NOT AFFECT -
YOUR COURSE GRADE IN ANY NAY T B .
S Use the program @nswer sheet to record your responses to
- the pract1ce exerc1ses DO NOT WRITE IN THIS BOOKLET. .

PIeaSe keep an atcurate ‘record qf the TOTAL t1me you spend
study1ng this chapter. There is a p]ace on the answer sheet to
record your time. ' o ,

PIease comp]ete Chapter 1 before you beg1n Chapter 2

NOW, NRITE YOUR NAME AND THE TIME-IT IS NOW ON THE®ANSWER
SHEET. Use the enclosed card to cover the answers while you
-work .. . : ST

. YOU ARE NOW READY TO BEGIN.

Y

*The chapter number and title var1ed for the four orders of
presentation. v ..
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i . . ;. N
. _ : - ) . ) e FRL L o
" : “Student Responses| to Attitude Survey: Experiment 3 3 N
Students circied numbers that ADDEax ed to thes r‘oht of each statement as follows:
T = strongdy agree with statement’ T o= dxsagree with statement’
2 = agre= with statement - 5 = strongly msa/en with |
3= ne1ther agree nor d1sagree ", statement / . .
. . ; . \’ ' -
‘_' Fole, L o o I L : SN ) [ 4 *
T T SRR Ml y o v Incentive? . No' Incentive - °
: : _— - B —— :
1 I leirned: a 1ot about wrltmg ooJecnves from this i SN '
- un'it : 1.46 .. ° 1.72
- 2. [ epjoyed the instruction in this unit. 1.78" “1.65
<3 e instruction for tfns unit was oresented ina - . ‘
~ er o clear manner. 1.32 1.3
L ! tried hard to learn the smHs taughc in t}ns unit. 1.42 1.72
5. "In the future, the instructor should advise all students T
- ta attend practice sessions, . . 2.50 ) 2.37
‘6. I would have preferred that the instructicn for this _ @
unit be given through the lectyrne method. . 4.25 4.06
) : Incentive® " No Incentived o -
Studpnts who d'ld attend aracucn sassions responded Lo - o
these star.en‘.en*s o ¢ -
N 1
7. The practice- sesswns mcreﬂsed my understandmg of
‘ : the material. 1.72 * 1.28
9 8. { should not have att tanded the practice sessions: L, o450 4.48
‘ . g Incentive®  No Incentive’ .
] Students who did not attend oract1ce responded to thi -
D state-nent . -
. e L ) RTIY TN SEEE P ., o
S 9 I should have attended the pract ‘C‘-". segsions. X 3.75 2.
T Incentive? No Incentive®
i Stuaents in’ the mcentwe tr-atment responded to this E = :
stafement _ “ ) . ‘.
X 1o, s(namng that I could earn reled’ge from the Final /
examination for good performance on the unit-test
influenced me to try:.(check ane) o ‘
much harder than usua] . not as hard as’ usuai '2.25
ardej~ tﬁan usual. . T _not nearly as hard -
about as hard as' usual as usual .
.St:ude ts in tho no—mcentwe treatment responded uo tms ’
stat ent -‘
11. "If I could have earned release from the final
o * examination for good performarce on this test, I ¢
* would have tried: (check one) ™. — . '
much harder than usual. not’as nard as usua! 7.30
arder than usual. ~not nearly as hard - .
about has hard as usual. 777 3¢ usual.. -
—_— : . o~
% =29 bn'= 29 “n=2¢ dpap2 - %noay fass
e Tp< .02 ) ! .
: . N N
i 50 ”
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DIRECTIONS

. This packet contains an instructional program covering the four objectives for
Unit 2. You may‘be able to mastar -the unit objectives simply by studying the ‘

. matarial in the packet. For those persons who want additional practice an- these

ebjectives, class time will be used for optional activities that provida such
practica. ' ‘ S ' ' : :

The test covering Unit 2 will be given an Wednesday, February 9. Lf you score
at least 80 percant on the unit tast, you will be excused from taking the final

examination for this course. Except for class on Friday, January 28, you will not

be required to attand class again until the class session for the unit test,
Wednesday, February 9. : . v

Class sassions for the purpase of providing feedback on'-mo.instruetioml .
program and additional practics on the four objectivas will be as follows:

Monday, January 31 - pages 1-20 (objectives 1-3)

Wednesday, February 2 (no class) :

Friday, February & pages 21-27 Eobjecﬂva 4)
" . Monday, February 7 : pages 21-27 (objective 4)

[f you miss several {tams when completing pages 1-20 in the program, it is.
1ikely that you can profit from the practice session on January 31. Similarly,
the practica sassions on February 4 and February 7 should be helpful {f you have
difficulty with the items on pages 21-27. Of course, you are welcome to partici-
pata in thesa sassions even if you do extremely wall throughaut the program. ‘

. Pleasa keep a record of (1) the tims you spend working through the program
and (2) ‘the time you sperid reviewing for the tast. Use the space below to
record the time. ‘ o v :

Time spent working through the program the first time:

® Time spent reviewing the matertal: _:

[y

- When you answer an itam or set of items in the prqgram, mark ydur r'espons:es- )
before looking at tne answers. Usa the enclaosed card to cover the answer while

- you work. MARK YOUR ANSWEPS QIRECTLY [M THE 300KLET. Please leave your ariginal

answer to an item. [f you wish to make any changes after looking at the answer,
please do so with a different colored pen or penc_ﬂ .

_ [f you want to take a break while working through the program, the best
places to do so are at the end of instruction on an ab,]_‘ect‘lve. These places are

indicated. in the program by the word "SREAK."

. You should finish instruction on the first threé objectives {pades 1-20)
befars Monday, January 31.
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‘This packet contains an instructional program covering the four objectives
for Unit 2. You may be able to master the unit objectives simply by studying
the material in the packet. For those persons who want additional practice on
these obJectives class time will be used for optional activities that provide
such practice.

CIRECTIONS

The test covering Unit 2 nill be given on Thursday, February 10 Some -
students will have an opportunity to earn release trom the course tinal
examination for good performanca on the test for this unit. You are not among
this group. " However, you will have your opportunity to earn releasa from the
final examnnacion for good performance on one of the other unit tests.

The class session on February 10 for the unit test is the next session
you will be required to attend. The test will cover only the four objectives
taught in the {nstructional program in your packet. The items on the test
will be identical in type to the items that you answer in the program. I[f -

-« you do well in the program, it is an indication that you shculd do well on -
the test. .

- Class’ sessions for the purpose of prov1ding feadback on the instructional
program and additional practice on the four obdectives will be as follows:

Tuesday, February 1 ' " pages 1-20 (objectives 1-3)
Thursday, February 3 pages 21-27 (objective 4)
Tuesday, February 3 pages 21- 27 (obaective 4)

[f you nﬁss several items wnen completing odges 1«20 in the program, it is
1ikely that you can profit from the practice session on February 1. Similarly,
the practica sessions on Feoraury 3 and February 8 should he helpful if you
- "have difficulty with the items on pages 21-27. Of course, you are welcome
: ; " to participate in these sessions even if you do extremely well throughout
the program. . .

Please keep a record of (1) the time you spend,working througn the
‘ . program and (2) the, time you spend reviewing for the test. Usa the space
. below to record the time. .
Time spent working througn the program the first time:

Time spent reviewing the material:

When you answer an item or set of items in the program, mark your responses
before looking at the answers. Use the enclosed card to cover the answer while
you work. MARK YOUR ANSWERS OIRECTLY IN THE SOOKLET. Please leave your original
answer to 4n item. [f you wish to make any changes after looking at the answer,
-please do so with a differenc colored pen or pencil.

If you want to take a break while working through the program, the best
“places to do so are at the end of instruction on an objective. These places are
indicated in the pragram by the word “BREAK." i

, You should finish instruction on the first three objectives (pages 1-20)
before Tuesday, February 1.
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