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ABSTRACT

This study examined the effects on performance in arithmetic of
varying the time of giving feedback. Data on arithmetic performance
wae collected on three occasions, and performance was assessed for

effectiveness at several levels of self concept of academic ability.

The sample consisted of 236 Grade &4 sthdenﬁs in elementary schools
of Edmonton. They were all at this grade leved during the 1980-B1
school year. The instruments used to measure performance in arithmetic
were three forms of an achievement test, each composed of 26 four-option
multiple choice items. A 3M Model 550 Test Scoring Computer w%s used

>
to provide feedback on the students' performance. It allowed students

to obtaig t results promptly. Academic self concept was measured

by the Student'S Percep{ion of Ability Scale (Boersma and Chapman, 1977;
Boersma, Chapman an ire, 1979).

The achievement tests were designed to provide students with prac-
tice on ski}ls they were taught previously, and were used as a_mode of
‘iﬁétruction. At each of the three occ;sions, the treatments were
characterized by an attempt at one of'tpe ﬁest forms, feedback on éach
item response, a second or sﬁfsequent attempt until students could do
" each exercise correctly, or until they were satisfied with their score.
In one treatment, studeﬁts were issued with knowledge of results (KR)
immediately after they had completed each test. The other KR treatment‘

group received feedback one day after completing each test. The control

iv



group was not given any feedbgck unt;l they had completed all three
test forms, at which time they were made to know their scores on each
of the three test forms. The student's preference for KR at either of

these three times was exami-.-: in a post hoc analysis.

The results were all in the direction expected. As predicted, no
difference was observed between the effectiveness of immediate post-
test knowledge of results (IXR) and one-day delayed knowledge of re-
sults (DKR) (p;,.]o). Both KR treatments, however, were associateg
with highly significant increases in level of perforéance (p< .001).
Self concept of ability in arithmetic was, in all instances, a very
signifibant predictor of level of arithmetic performance. Self concept
of ability in reading, on the other hand, indicated a significant
pooled regression estimate only after KR was issued. This latter con-
comitant in%éracted very significantly with the effectiveness of the
treatments, tﬁough it éid not show a significant interaction on measures
taken before the first issue of feedback. 6n all post KR measures, the
reading self concept regression estimate was:%igher for the IKR treat-
ment than for the DKR treatment, and showed fhat it was the better
treatment for students of very high self concept'of ability in reading.
The regression estimates for self concept of ability in arithmetic
indicated the eame trend though the corresponding differences did not
reach statistical significance. No difference was observed betweeg\
the students' preferences for feedback given immediately after complet~
ing the test and one day after' . coTyleting the test. However,
when a third option (feedback one week efter completing the test) was

considered in the analysis, the findings indicated that students in this

v



population preferred shorter than longer delays of feedback.

The findings reported in this study support the view that delaying
feedback for up to ane day does not have identifiable deleterious
effects on students'pefformance in arithmetic. They also provide some
support for practices in Computer Assisted Instruction where students
are frequently provided with feedback within a few seconds after they
have completed a test. Findings with respect to the students' prefer-
ences, as well as the fact that students treated with immediate post-
test KR showed greatest preference for this type of feedback, gave
added prominence to innovations which favour immediate posttest KR.

It was recommen . that further research be done to investigate the
interactions of academic self concept and feedback preference with

the effectiveness of feedback.
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THE PROBLEM

Background to the Problem

The teacher and other implementers of educational teéhnology have

long) recognized positive effects of feedback on students' performance.
égz? effects have been consistently demonstrated in studies such as Buch-
wald (1967, 1969), Buchwald and Meager (1974), Sassenrath (1975), Surber
and Anderson (1975), O'Neil, Rasor and Bartz (1979), and Bloom and Bour-

' don (1980). &rrespective of differences in the intervals.of time employed
between inifial trial - feedbéck - and subsequent trial, these studies
have all demonstrated that knowledge of results is superior fo no feed-

back, where the target behaviour is increased level of performance.

Yet, in spite'of the large accumulation of empirical evidence,
é%g;;nations as to’how feedback influences level of performance are
ﬁqclear and contra&ictory. What we have may be best described as a
large body of experiments which relété one or two dimensions of feedback

given rgsponse, with 1ittle or, no regard fgr the psychological
proce activafgd by the feedbgck stimulus.

Several attempts at formulating a theoretical ffameworﬁ (Hammonrd
and Summers, 1972; Kantowitz, 1974; Deci, 1975; Hackman and Oldham,

1975, 1976) lean for support on subjects in, K job oriented organizations, :

and consequently, prove too Yar removed or extended in scope to be

) .
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meaningfully applied to students in a classroom learning situation. For
example, the three most rggeat of these works propose a motivational
theory which views performance feédback as carrying out a motivational
function by providing the proper environment to meet higher order needs
through task accomplishment. By 'motivational function' it is not clear
whether these authors speak of an incentive or a reinforcement effect of
feedback. Besides, several studies and reviews of the relevant litera-
ture (Annett, 19@9; Tait, Hartley and Anderson, 1973; Surber and Ander-
éon, 1975; Ilgen, Fisher and Taylor, 1979) have quesfioned the incentive
and reinforcement capacities of knowledge of results. These theories,
then, tend to describe an undifferenti;ted feedback concept wﬁich neither
explicates the specific characteris;ics of feedback nor considers the
ramifications of the different variations of the coﬁstruct on behaviour
(Herold and Greller, 1977). A correction of the present state of affairs\
seems possible only through an appreciation of the complexity of the feed-
back stimulus and of the likelihood that it interacts with the psycholo=~

gical idiosyncrasies of the individual making the response.

Some studies have considered specific characteristics of the feed-
back stimulus. Of interesf here are those which have attempted to dif-
ferentiate between the effectiveness of immediate versus delayed know-
ledge of results. There is now a fecognizably large body of evidence
showing delayed Feedback as being at least as effective as imﬂediate
feedback in improving students' ability to recall verbal material. Some
frequently referred to studies in this area are Buchwald (1967, 1969),

Sassenrath and Yonge (1969), Sturgis.(1969, 1972), Kulhavy and Anderson

\
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(1970, 1972), Buchwald and Meager (1974), Surber and Anderson (1975),
and Peeck and Tillema (1979). Several of these works go as far as to
suggest that d.layed feedback is superior to immediate feedback, a
finding which seemingly contradicts the‘bosition held by most conven~
tional behaviouristic theorieé of learning (Hull, 1952; Spence, 1956;
Skinner, 19%, 1974) that learning is best when some feedback or rein-
forcer immediately follows the correct, response. In addition, experi-
ments and reviews of the liteiature on delay”of reinforcement with
animals (Renners, 1964; Ainslie, 1974; D'Amato and Cox, 1976, for
example) indicate that efficiency in learning and retention decreases
with delay of reinforcement. In most instances, learning decrements

‘reached significance after delays as short as eight seconds.

Thé'research with human subjects is not without contradictions.
Some studies (Ph&e’and Baller, 1970; Spartz and Sassenrath, 1972; Kippel,
1974; Beck aqd Lindsey, 1979; and O'Neil, Rasor and Bgrtz, 19?9)
reported no difference between the effectiventss of'immediate and
delayed feedback, while a fewAearlier studies (Greenspoon and Foreman,
i956; Sassenrath, Yonge and Shrabie; 1968; and White, 1968, for eiample)
showed immediate knowledge of results as being superlor to delayed

knowledge of results ' ~

One limitation of this area of research has to do with the form
and content of the tests used. They take the jprm of comprehending a
written passage, or of recalling nonesense syllibles or words Peeck
and Tillema (1979) attempted to improye on this limitation by using three

types of test items. However, they concentrated more on varying the level



of mental complexity of thcir test items than on shifting away from the
of
verbal biae\instruments used in these studies. Items on arithmetic

operations, for example, would have been such a shift.

Another limitation has to do with the confounding of time intervals
with feedback delay. When groups of studenée are treated with feedback
of varying delay intervals, the experiences of the treatment groups
differ not only with respect to degree of feedback delay but also with
respect to the interval of time between trials. The three time inter-
vals to contend with may be portrayed as follows: tl—- fl' fl-— t2, and
tl-— tz; where t stands for trial, f for feedback, and -- for the inter-
val between. In the immediate feedback situation, tl—— fl is zero.

This cannot be so for the delayed feedback group. If fl-— t2 is to be
held constant across treatment groups, this would result in va:ying

time periods between tl and tz. Time may be a crucial factor of learn-
ing.« On Triel 2, the fact that students in the immediate feedback group
have been more recently exposed to the test items than were students
treated with delayed feedback may have contributed to the observed
differences be;ween the performance of these two treatment gToups. As
concluded by Bllodeau and Bilodeau (1966), not many of the early studies
in thls area of research have attempted to offset differences attributa-

ble to the confounding of feedback delay with time between trials.

This inadequacy may be partly responsible for the inconsistencies in

(
the findings reported.



When performance feedback is connected to disciplines the subject
has been learning over an extensive:perioq of time, the impact of
feedback on a person's behaviourfig\likéiy to be a function of several
variables, both experiential and psychological. Amongst the psycholo-
gical variables that seem important ié academic self-concept. Since
academic self-concept has been seen to be related to achievement and
incidents of learning disability (Boersma, Chapman and Battle, 1979),
it seems on the surface that it should also be related to how a student
makes use of feedback. No study of performance feedback on students
has included a sé;;iconcept variable, nor has anyone attempted to use

this factor to improve the experimental design. Greater precision and

fewer contradictions may be the biproduct of such tight controls.

The Specific Problem of the Present Study

The present study was designed to examine differences in arithmetic
skill level between groups of fourth grade students who were provided
with either immediate or delayed knowledge of results from skill tests.
The results were analysed using measures of self concept of academic
ability ajfcovariates, and a post hoc examination of the effecfs of thé
treatments on the students' prgfqrences was undertaken also. The treat-
nents were evaluated for effectiveness using measures taken at three
times, which were an initial occasion, and one day and seven days after
feedback was issued. The study differs from all previous ones in this
area not only because it included & self-concept variable, but also in
that it used a different criterion - performance in ﬁrithmetic - in

prlace of the repeatedly used recall of verbal material.‘



The Research Questions

The following research questions formed the basis of the study:
I. Does™ feedback influence performance in arithmetic skill?

2. Is there a significant difference between the effectiveness of
immediate and delayed knowledge of results in relation to arithmetic

skill performance?

-
3. What is the nature of the interaction between self-concept of

ability in arithmetic and the effectiveness of feedback?

4. Would students put through this experiment prefer to know their

results immediately, one day,\fr one week after they have completed

each test?

Definition of Terms Used in This Study

Feedback

As used in this = » 'feedback' was s;mply a report of each item
response as correct o~ in<crrect. The student's responses were scored
Y a portable e}ectrohic score~. Correct responses remained unmarked,
whereas incorrect ones hal a short red das. ceside them. The total

-

number of correct responses constituted the individual's score.



Immediate Feedback

'Immediate feedback' was defined as knowledge of results given

immediately after the test was completed. The abreviation 'IKR' refers

to this type of feedback.

Delayed Feedback ‘ f
. (¢

The term ' delayed feedback' (DKR) was defined as knowledge of

results issued one day after the students had completed each test.

Academic Self-Concept

This construct had to do with the subject's perception of ﬁis

. academic ability, and includes his manner ofadistinguishing himself
from all others on the academic skifls in question. The 'Student's
Perception of Ability Scale' (Boersma and Chapman, 1977) was used to
measure this construct. Among its subscales were °'Self Concept of
Ability in Arithmetic' and 'Self Concept of Ability in Reading'. -
The measure of the student's self-concept of ability in arithmetic
included his ratings offhis ability % do specific aspects of the
disciplinez for example, to do subtraction, or to work with numbers in

general. It taps also the feelings like unhappiness or pleasure that

the student associates with the subject.



II

SURVEY OF THE RELATED LITERATURE

Feedback: Knowledge of Results

Introduction

The term 'feedback' has been frequently used to mean knowledge of
results (KR). It includes information about thr subject's behaviour,
and comes to him from sources such as his own perceptions of his per-

formance and the assessments of others in his social setting.

‘Intrinsic KR' refers to knowledge of results which is normally
present and is not subject to experimenter manipulation. Feedback
vhich is supplied or manipulated by the experiggnter is generally termsi
rextrinsic KR'. Obviously, much of feedback in any situation is iptrin-;
sic, but when the experimenter?incorporates ;n additional feedback loop
the entire system may be referred to as extrinsic or augmented feedback.
In making this distinction between intrinsic and extrinsic KR clear, it
should be noted that most 'no-feedback' situations (used in studies
~wWith a control group) leave the intrinsic feedback loops intact.
Studies reporting an ineffective feedback iieatment, then, should be
interpreted with much caution, since the finding of no significant
aifference between treatment and control groups may/not nean that the‘
entire system of feedback is ineffective. One is permitted to say merely

that the particular manipplations introduced by the experimenter did not
4
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enhance the criterion over and above any influence attributable to

intrinsic aspects of the system of feedback.

The findings of several studies (Buss and Buss, 1956; Michael and
Maccoby, 1961; and Parkinson, 1964, for example) where Pressey type and
Crowder type tests (with high error rates) were used, leave liftle‘ﬁoubt
that knowledge of results is likely to have a significant effect on
several types of learning. It is generally accepted that repeated

success or repeated failure has an enhancing or a detrimental effect on

performance. However, there are doubts as to whether it is the rein-

* forcing capacity of KR, the conjoint information, or its incentjyve or

motivational attributes that influence performance.

'

q
Information Theory

The proposition that delayed KR is at least as effective as immediate
KR leans for support on information processing theory. If it is the
informative value of KR that makes a diffgrence, tﬁen; except _where
time or ﬁémory is a crucial varlable, xhether the information in feed-
.back is given immediately after the response or is delayed, should have
no differential effe + on responses made subsequent to its arrival.

Therefore, it may be worthwhile to look at information pfoceSsing

theory against_the'posits of reinforcement theory.

At the initial stages of the development of a theory of information,

_Shanon and Weaver (1949) equated information with the reduction of



uncertainty. They reasoned that if stimuli are seen as messages, the
information they convey is not so much a function of the stimuli them-
selves as of what other stimuli might have occurred. Thus the informa-
tive value of a specific pilece of feedback depends on how many
different kinds of knowledgeicould have been sent as a result of that
response. On a four option multiple-choice item, therefore, 'right’
may be more informative than 'wrong'. Whereas 'right' reduces all
uncertainty, the result 'wrong' would rule out only one of the four

»

possibilities.

Bilodeau (1%:52, 1953), Bilodeau and Rosenback (1953), and Annett
(1969) produced evidence which suggest that error information is used
strategically to locate the unseen target, or the right response, rather
than as:mere negative reinforcer. In other words, wrong respons;;
have the positive effect of directing rather than inhibiting the subject's

next response. This finding is consistent with the view that it is the

informative value of KR that has an effect on performance.

 However, it may bé ju§} as naive to assume that negat;ve responses
do not detrimentall& afféEt b;haviour as it is to think that that is all
they do. Such a conclusion would contradict the bulk of the research
dealing with repeated failure or feedback sign on performance. Bearing
both types of reseaxch in mind, a more :easonable assumption seems to be
that the extent to which' the individual is inhibited by a negative
result depends ;t ieasﬂ in part on his ferception of his chances of
succeeding on a sub%equequent trial. |

~
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Several tests are used to examine the information versus reinforce-
ment hypothesis. All of these involve the'systegikii withhodding of
information. A frequently used technique is referred 6 as partial KR.
Here, treatment groupsiare &iven different reward frequencies: for
example, KR at the end of every trial, every other trial, or every fourth
trial. Another is ill-defined as 'blank trials’'. It is simply giving

nothing where the subject expects to receive feedback information.

With respect to partial reinforcement, the standard study is that
éonducted by Bilodeau and Bilodeau (1958). The task involved pulling a
lever through an arc of 33 degrees. KR included a measurement to the
neadest degree of the arc pulled with the words *too high' or ' too low',
since the subject was not told the value of the correct arc. The study
used four treatment groups: one was given KR after ever& tgial;
another received KR after every third trial; a third had KR after every
fourth trial; and a fourth was treated with KR after every tenth trial.
Subjects in each treatment group continued to practice at the task until
they received ten trials with KR. The numbef of errors in the ten trials
‘ immediately following KR was found to be approximately equal for all
treatment groups. The amount of learning accrued, therefore, seemed
related to the absolute rather than the relative frequency of KR. No
measures were made of performance subsequent to the complete removal of
KR. A finding of no difference here would sharply contradict evidence

from conditioning studies.



In a similar study, James and Rotter (1958) included measures of
performance subsequent td“ih; complete removal of KR. Their study
involved two treatment groups. OUne was given KR after every trial,
while the second had KR after every other trial. The results obtained
supported Bilodeau's (1958) findings and were typical of partial rein-
forcement in conditioming studies. In addition, under the skill condi-
tions, 100 per cent feinfprcement was not significantly (though

slightly) slower to extinguish than 50 per cent reinforcement.

The hypothesis that subjects given blanks whére they expect infort
mation would not show learning increases is apparently contradicted by
the research on concépt learning. Experiments in this area usually
leave out either 'right' or 'wrong' in a series of feedbac; information,
or give full results for some items and nothing for others. From a
review of studies such as Buss and Buss (175), Bourne, Guy and Wadsworth
(1967), and Moore and Halperin (1967), -nett (1969) concluded that a
blank trial is not neutral but is more like 'right', and that the
combinations 'righf or wrong', 'nothing or wrong', and 'right or nothing'
are not equivalent to 'nothing or right' (p. 150). At least in some
instances, glving the subject no feedback does not prevent him from
registéring an evaluation of his performance. He may reason that
silence 15 equivalent to 'right’ since the teacher would have corrected
him if he were wrong. The fact that 'I am not marked wrong' is infor-
mation. Levine, leitenberg and Richter (1964) examined this explanation
closely and came up with the 'blank trialf law' which stated theif

poégtion that blank trials are equivalent to positive reinforcement.
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Still in concept learning, Buss and Buss (195) used geometric

forms drawn in_various colours and shapes on ;eparafélcards. Subjects
were required to sort the cards by celour and then by shape indepcndently
of the other dimension. The results contradicted explanations posited

by reinforcement theory. However, they offered a reinforcement ex- \\
planation based on the questionable assumption that 'right' is only |
a weak positive reinforcer, whereas *wrong' is strongly/negatively
reinforcing. The weight of evidence from other studies in this area
make quite the opposite assumption that *‘right’' is a strong positive

reinforcer and 'wrong' is neutral or slightly positively reinforcing

(see Thorndike, 1933).

Reexamining Buss and Buss' (1956) claim, Bourne et al (1967)
systematically varied the proportions of trials in which 'right',
*wrong' and no-KR were given, and showed that when the number of trials
accompanied by KR were held constant, differences beiween 'right or
wrong:, *nothing or wrong' and 'right or nothing®' disappeared. These
findings contradict a reinforcement based explanation but at the same time
raise questions about the exclusiveness of any interpretation based 501;y
on information theory, since it was the proportions rather thén the abso-
lute frequencies which were seen to be rv.iated to performance. However,
whereas reinforcement explandtions lead to questionable conclusions, it

seems much easier to account for thege results if KR is regarded as

having primarily an informative value.
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Immediate versus delayed feedback. The Law of Effect requires that

reinforcement be close in time to the behaviour which is to be reinforced.
Close temporal coﬁtiguity is hecessary if the hypothesized automatic
nature of reinforcement is to be uphelé. If response strength is
increased or maintained after an extended period of time between the

N

reinforcer and the respomse, the operation of mediatory processeSfﬁill

-~ '

have to bé accredited with significaﬂce, and the law of effect phenom-

. e s
enon would loose much of its fprce as an automatic, ineyvitable and simple

./
e

biological process. o .

Several spudies have examined the relative efficacy of immediate
versus delayed feedbé.ck. Immediate feedbackeis usually KR given as
soon as possible after each response. Withhhumaﬁ beings, delays of
less than eight seconds are ihsiénificant (Peeck and Tillema, 1979).
Generally, the term 'delayed_fe;d ack' is used to describe situations

where XR 1s withheld for hours or days.
Studies prior to 1965.(Iorge and Thorndike, 1935; Alexander, 1951;
Greenspoon and Foreman, 1956% Bilodeauand Bilodeau, 1958b; Bilodeau J
- ! \.\ B N
and Ryan, 1960; Becker, Mussina and‘fersons; 1963; and Bourne and
Bunderson, 1963, for example) genérally reported no significant difference

between the effectiveness of immediate and delayed feedback. Tw&

9~ exceptions were Greenspoon 2nd Foreman (195%6) and Bourne a.ng Bunderson

(1963), which showed feedback as being more effective when it was delayed.

i Vd
As pointed out by Bilodeau (1966)y it was normal to find confounded

a .
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variables in these early studies owing to the fact~t§§j/gittle effort

was made to control the  three time intervals betwesn initial response -
KR - and post=-KR respénse in-multi-trial‘experiments. In addition,
little effort was made \'to controf what took place within the subject
during these intervals of time.

«

More recent studies (Buchwald, 1967, 1969; Sassenrath and Yonge,
1969; More, 1969; Kulhavy and Anderson, 1976, 1972; Buchwald and Meager,
1974; Sassenrath, 1975; Surber and Anderson, 19675; and Peeck and Tillema,
1979) have more frequently shown delayed feédback‘as being.éuperior to
immediate- feedback. However,\the literature is still reporting siﬁilarly
designed, recent studies (Béck and Lindsey, 1979; and 0'Neil Rasor and
Bartz, 1979, for examﬁle) which have found no difference between these
two types of feedback.$ In addition, studies like White (1968) and
“assenrath, Yonge and Shrable((1968) reported that feedback was more

effective when it was give~ immediately than when it was delayed.

Sevaral attempts were made to explain the treﬁd that delayed feed-
back was aE least as effective as immediate feedback in influencing

ormance (see Bilddeau, 1966; Sassenrath and Yonge, 1968, 1969; and
Sturgis, 1969). At present, the most‘popular of these theories is an
interference hypothesis proposed by Bourne (1966), to be developed later
by Anderson and his associates cited above. Bourne (1966)'concluded ;‘/,

2 ,

that as long as the ﬁimé/igigrval between the response and the feedback

is not filled with interfering activities, learning is not affected by '
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delay of feedback. Supporting this view, Buchwald and Meager's (197%4)
delayed feedbgck treatment group actually made higher performance gains
than the immediate feedback éroup. but only when subjects in the former

group remembered their original responses.

Kulhavy and Anderson (1972) and Surber and Anderson (1975) reported
convincing evidence that feedback does not act as a reinforcer. Their
théory, referred to as the interference - perseveration hypothesis,
postulaies that during the time interval between the initial trial (tl)
aﬁ? the délayed feedback, tl responses are not forgotten as readily.
They perseverate} and proactive 1nterf;rence or response competition
occurs when learning the co;iect response from feedback. Consequently,
proactive interference should be strongest on tgﬁtest items which are
most similar to fest items on tl' Their research (Surber and Anderson,

1975) showed that learning the correct response on a multiple choice

test was better when negative feedback was delayed rather than given

- immediately. This was not so for Pesiiive feedback.

This'findihg seems consistent with their theory that the selection
of any particular response to a teat item strengthens the tendency to
make that response. Where the initi#l response is incorrect, the
strengthened tendency to repeat it interferes with the feedback infor-
mation about the correct response. Sihce all responses weaken over
time, delayed negative feedback is less affected by proactive 1nterfar-“
ence than immediate ne;ative feedback. Positive foedbuék. on the other



hand, is not interfered with whether given immediately or delayed.

. A
Therefore, the delay is less of an issue. In sum, 'then, research in
this area suggest that an explanation based on mere'S;R connections is

too simple to illustrate how feedback affects behaviour in human beings.

Studies in linear programming. Linear programming is a form of

teaching based on Skinner's (1953, 195, 1958) view of operant condi-
tioning. The programmes are designed to break down eéch\unit materiél,
'A', into its various components, al, az, a3,‘— - -, and to present them
to the learner in a logical sequence. Tests are introduced at several
well spaced points in_the programme; and the items are.desiffiﬁ/io
produce a very low error rate such that the correct, rat :than ?be in-
correct, responses will be reinforced or confirmed. This Jast poi:l is
central to Skinner's assertion that it is the immediat¢” cOmfirmation of
the corréct response which produces leafning; , }
/

Mayer (1960) reporfed that immediate self-scoring in a linear )
spelling programme produced better results than not having the correct
answer and leaving the scoring to the teacher. However, the error rate
4of his subjegﬁs' responses was quite high (14 per cent). Thus it was
argued that tﬁe study was Tpréﬂafra Pressey-type, with KK serving to
provide the subject with”;ﬁditional information rather than to reinforce
or confirm the correct response. Almost every subsequent study (Moore
/;nd Smith, i961; Feldhusen and Eirt, 1962; Becker, 1964; Oppenhein, 1964;
Danneriberg, 1965; .Jacobs and Kulhani, 1966; and Barringer and Gholston, '

1979) failed to obtain significant differences between reinforced and

17
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unreinfofced practice in linear programmes having a low error rate.

Several of these studies in.cluded programmes in mathematics.

(o2

Guidance and prompting. If an information hypothesis of learning

is to be valid, the test must include models which are independent of
the time of arrival of the relevant information. Thus far information
has been connected with)KR an ‘ consequently,rhas been restricted to
post-response inhterpretations<”’ One is/curious to know whether this
informatiog would be at least as efféctive if made to precede the res-

ponse rather than given as a consequence of action.

In multi-trial learning experiments, the result given after any one
response aléo comes before the next trial. In these situations, then,
KR comes between two trials. There is no reason why one should not

envisagé a model which stresses the practice effect of KR on the next

trial.

Techniques used to examine tﬁe proactive effect of information ;n
learning involve: i) the forced response where the learner is literally
put through the motions; ii)_visual guidance where supplementary ihfor-
mation not contingent upon previous responses is given; and 1ii) verbal
guidance which involves actually telling the subject what to do; in
other words, directly prompting the correct response.

¥ke typical experiment here involves giving the subject a few

guided trials, say five to ten, and then requiring that he transfers

-
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what he has learnt to unguided situations. The effectiveness of these
exercises may be tested by the savings method, which simply estimates

the amount of free practice still required for complete learning.

rdon (1968), using a rotary pursuit task, compared three condi-
tions?ﬁéimple tracking, mechanically restricted tracking in which subjects
chased the target by means of a stylus in a groove which permitted only
lead and lag errors, and an augmented feedback condition in which a
yellow light illuminated the field when S was on target. Mechanical
guidance produced fastest initial learning but poorest transfer to un-
guided tasks. However, earlier studies (von Wright, 1957; Holding, 1959,
for example) showed that the problem of poor transfer does not occur in
guidance and promptihg studies involviné higher order learning situations.
In their maze learning and paired associate learning situations, prompt-
ing and guidance treatments were as good as, vr even superior to treat-

ments involving KR type information given after the response.

Annett (1969) concluded from a review of verbal leafning studies
that prompting and guidance were normally ‘equal to, and sometimes superior
to, KR and that there was no reason to believe that the samé was not true

for studies involving perceptual identification and discrimination.

In sum, what 1little research done in .this area~supports the view

4} . ,
that an information based interpretation of lezrring should be given
B . & LT '

£ -

-~

credence over an explanation based on pure reinforcement.
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Incentives and KR

The literature has associated at least two types of motivational
effects with KR. These are a reinforcement effect and an incentive
effect. One line of distinction between these two effects might be in
terms of the permanence of the resulting change in behaviour. Reinforce-
ment in KR has been associated with the production of more or less per-
manent behaviour changes, and with meméry or retention‘of material.
Incentive, on the other hand, has been attributed with little permanence,
and has to do with speed, effort, and'accuracy in some cases. Thus,
whereas reinforcement has been seen by ﬁapy theorists as being drive

[

reducing, incentive has been seen to increase drive - meaning that it

makes the subject expend more effort or work harder.

There are few studies on incentives involving tasks related to
school disciplines such as arithmetic: Tasks used in these studies are
usually very simple; and the dependent variables have more to do with

the maintenance of performance ievels than with the acquisition of skills.

. Mace (1535) had subjgcts per%orm routine calqulatiops. Subjects
were given specific instructions about theltargets they should attempt
to achiéve. All sﬁbjects received information én tﬁe nﬁmber of computa-
tions they ?érformed each session but were given diffqgent instructions

concerning their pe;formance targets. Students in one groiip were told

simply to do their best. Another group was given a target of seventy

computations per ten-minute period, and a third group was given the
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target of exceeding the previous day's performance. The main results
showed that .subjects told to do their best improved faster and reached
a higher level in twenty days than those given an absolute performance

standard, and these did better than subjects told to better their pre-

vious performance. \\

L

Chapanis (1964), however, had subjects prepare computer tapes éf
random numbers and failed to find an incentive effect. His study in-
volved four treatment groups. Group 1 was given no indication of the
amount of work required or the amount completed; Group < had a counter
recording theiéxwork but attention was not specially drawn to the counter,
and it was never reset; Group 3 had the counter reset to zero at the
beginning of each one-hour session; and Group 4 were asked to record the
counter reading every 15 minutes, but were told that this information
was for accounting purposes oﬁly. The relevant performance measure was -
in terms of work output, though accuracy was a secondary measure.
Performance in all four groups improved over the 24 hour period, and
tﬁere was no difference between fhe groups receiv{hg different amounts
of information. This ﬁas the- only stﬁdy reported showing no indication
of an incentjve effect. However, contrary to Chapanis' claims, the study
seems to have no definite incentive treatment either.

Payne and Hauty (1955), in a series of exhaustive studies, gave
various types of knowledge of resulﬁs wit?)ige inteﬁtion of differenfia-
ting between the informational and motivational effects of KR on the
same task. Whereas both types of KR were associafed with increased 4

d .

9 . .
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level of performancé, subjects in the incentive treatments showed a
decline in performance level shortly gfter the first hour but informative
KR did not result in work decrements. They concluded, therefore, that

whereas informative KR continued to increase level of performance,

L
incentive KR postponed decrement rather than abolished it.

Further research (locke, 1966a, 1966b; Locke akd Bryan, .~ 1966b)
which included a repeat of Mace's (1935) experiment$\§huagd/pi ) ity
in situations involving incentive KR was more or less a linear fi ~fi-
of the subject's intention or performance targets. Locke and Bryan':
(1966b) three treatment groups were asked to perform complex computatior.
for six successive ten-minute periods. Two groups received knowledge of
the number of correct compﬁtations done in each peridd and scored these
on their wofk sheets, but one of these groups was instructed on each
trial to get a score of 15 more than their previous best. A third group
was given'minimal KR by listening to the correct answers being read by
the experimenter but were not required to check their score or to better =
their performance. All groups weré questioned after the experiment about
the goals tﬂey set themselves. Thougﬁ the three conditions did not dif-
ferentially affect output, subjective goals did. The outplt was highest
for tﬁose attempting to do their best and those simply aiming to improve
their performance; with poorly motivated students producing a little more
than half the number of calculations done by the highly motivated group.

The results, therefore, suggest a difference between having a standard

and simply having XR.
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However, in the classroom learning situation, KR is usually the
means by which the standard is specified, and by which performance is
related to the standard. The question as fo whether any effects as-
sociated with incentives are basicaily different or separate from
effects associated with the informatioﬁa% aspects of KR has, therefore,
not been carefully investigated. The coﬁélﬂé&on reached by Annett's
(1969) review of the relevantdﬁiterature that incentive effects of KR
are not basically different from informational effects is, consequently,
left unchallenged. In'sﬁm, the research does not without question
support the existence ¥f an Iycentive effect of KR which is distinct

from effects attributable informational inputs.

~
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Acadenmic Self~-Concept

Definition

Most self theorists &gree that the self is a complex concept
comprised of various feelings, attitugés and percepts one h%i for one's
self. As noted by Wylie (1968), the hypothesized processes include
perceptual discrimination, memorizing, verbal learning, concept form;tion,
and Symbolic problem solving. One's behaviours as remembered and_as
initially experienced are included in this conception (Rogers, 1969). '
The variqus percepts, concepts and experiences are assumed to be

organized in a manner which possess some form of unity and a hierarchy

determined by differing response strengths (Purkey, 1970; McClelland, '

1951).

Some theorists (Purkey, 1970; Mead, 193%; for example) postulate
éemi—autonomous subsystem$ or subdivisions of the self. It is under this
premise that Brookover and his associates (Brookover, Patterson, and
Thomas, 1964; Brookover, Erickson and Joiner, 1987; and Brbokover,;
Le Pere, Hamachek and Erickson, 1965) used the term ‘academic selg;
coﬁcept', meaning self concept of academic ability. The construct
includes the.indiQidual's self-evaluations, memories of his performances

and experiences, and his perceptions of his competencies as compared

‘'with those of his age-peers.
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Effects of Self Concept on Behaviour

Self theorists hold the view that behaviour is, to a recognizable
extent, determined by the self concept. Snygg and Combs (1959), for
example, state thatﬁﬁll behaviour isvdetermined by one‘s phenomenal
field, the center of which is tge self. Rogers!' (1951) view is more
widely referred to. He theorizes that it is necessary for two systems
to function in any behaviour. The first of these is the pef%on's self
concept and perception of the conjoint world; the other is the learned
and unlearned organismic proceéses and automatic behaviour. He goes
further to state that the self regulates behaviour, being conétantly

used as a frame of reference (p.191).

B

¥

In their effort to clarify the causal role of the self concept,
some behavioural scientists (Brookover; Thomas and Patterson, 1964;
Brookover, Erickson and Joiner, 1967) propose that self~concept
enhancement can be a viéble means of improving academic achievement.
They believe that once the self is firmly established, the individual
strives to bepave in a manner that is consistent with it. Con;equently,
definite efforts to enh;;ce the self ;Bncept will cauge a comparable
change in the subject's level of performance. However, models proposed
by other social learning theorists (Secord and Backman, 1964, 1976)

!

suggest thalt substantial and permanent changes in behaviour are not

-

easily effected since there are many congruency processes in the self

Il

system promoting stability rather than change over time. ;
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Research on Self Concept

1

Empirical evidence supporting claims,orja causal role of self
concept has lagged behind its incorporation into theory. Very many
studies (Backman and Secord, 1968; Trowbridge, 1972; Rosenberg and
éimmons, 1973; and Black, 1974, for examp%e) have reported significant
positive relationships.between self concept and behaviour. These works,
however, focussed on the developmental aspects rather than the causal
role of self concept. %zgg\the widely referred to study of Coepersmith

(1967) had to do with the forhation of the self.

Much of the correlational research, wﬁich includes longitudinal
- and crosshséCtional daté/f;rookover, Thomas and Patterson, 1964;
Brookover, Erickson gnd:Joiner, 1967; Epps, 1969; Reckless , Dinitz and .
Kay, 1957; ﬁeckles§/;nd Dinitz, 1972; for‘example) has included measures \‘
of academic achievement, and has reported strong positive relationships
' between the achievement measure% and self concept. For example,
Brookover et al (1964) reported correlations of Lz (among high school
boys) and .39 (among high schooi girls) between grade point average and
self concept of ability, after controlling for measured intelligence.
They ysed considerably specific definitions of self concept, viz self
concept of ability in mathematics, english, science, and social studies.
Their measures_ included the subject's perceptions of his abilities
compared to his friends' classmates' and age-peers', as well as his
rarents', teacher's and peers' expectations of him. The8e definitions

]
were in close consistency with the theorv as provosed bv Mead (103%).
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Findings of thig'nature, however, do not provide evidence that self

concept influences achievement.

Caslyn and Kenny (1977) reexamived the data reported by Brookover
and his associates (Brookover, le Pere, Hamachek and Erickson, 1965;
Brookover, Erickson and Joiner, 1967), using cross-lagged panel correla-
tional analysis. The data were derived from a longitudinal study of 5%
adolescents. Tﬁéy noted that the correlations of achievement at time-one
with self concept at time-two Weﬁérhigher than the correlations of self
concept at time-one with achie%ggent at time-two. This finding seems
to support the view that self concept is an outcome of achievement rather
than an intervening or causal variable. However, this does not rule out
the poggibility that the construct operates either way at differént

times or stages of the individual's psychic development.

The effects of self concept on achievement have also been examined
in laboratory studies. These research efforts, however, have not
consistently shown self concept as having a positi&e effect on academic
achievement (Kraut, 1979). Very few, if any, of these studies have -
satisfied the methodological‘requirements specified by Campbéll (1963),
and recent reviews of the relevant literature (Rogérs, Smith and CélsTan,
1978; and Kraut, 1979) have reported that the negative and wéakes{. o
effects are most common in concéptually weak investigations, which
usually assume that\the self-concept/achievement reléiion~is independent

J
3

of other environmental and psychological factors.
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In an‘eff$¥t to confirm this conclusion, Rogers et al (1978) and
Strang, Smith and Rogers (1978) conducted experiments using a stringent
gocial-cémparison model as advocated by Fesfinger (1954). They géported
highly significant effectg on every variable of interest, in the direction
expected, though in many previous instances these effects did not reach
significance under loéser medels. Their studies involved elementary
school children, and the academic subjects were reading and arithmetic.
Boersma, Chapman and Battle (1979) reported findings which sup, -ted
the positidn of Rogers and his associates, using learning disabled,
educable mentally handicapped, and normal elementary school children.
Though the results of these studies are quite impressive, it seems
uniikely that the persistent failure of previous studies to find
signifi;;;t egfects is attributable to faulty methodology alone. There
have been 00 manyfdifferent measures taken on too many types of,pro-"n
grammes to believe that imporﬁant‘changes were being mésked by weak
research measures and designs.

o

In splte of its problems, one has to mention the Follow Through

Planned Variations Project, since it dealt specifically with primary

grade school children., Several types of evaluation 6f Follow Through
were of national scope. Thye include the Stanford Research Institute'sh
observationél ;2ud§ (Stalling and Kaskowitz, 1974; Stalling, 1975) and
abt Associates analyses of the over&ll mo@el effebts (Stebbins, St.

Pierre, Proper. Anderson cnd Cerva, 197?7) .



The Stalling and Kaskowitz (1974) research focussed on the degree
of implementation of seven of the model evaluation programmes. These
involved 342 classes. The models differed strongly in emphasis given
to the dévelopment of positive self concepts, and ;anged from a strictly
behavioural approach - which assumed that self concept, if it is‘ever a
factor of importance, is a consequence of academic success - to the open

classroom, wnich stressed that positive self concept is a necessary

prerequisite of learning.

Final results of standardized tests revealed differences among
programme sponsors favouring the behavioural approach on b?th academic
achievement and self concept (Stebbins et al,‘1977). This massive
research effbrt, then, does not support the assumption that self concept
is a causal or intervening vériable of increased level of performance.

A meta evqluétion of- the Stebbins et al (1977) analyses (House, Glass,
Mclean and Walker, 1978) raised questions about the validity of their
conclusions. Among other things, it was pointed out that subjecté in
the majority of models were not randomly assigned to experimental agd

control groups at the start of the project. The unsupportive results,

therefore, may be attributable to weakness in the experimental designs.

In sum, one cannot conclude from the available empirical evidence
that self concept is a necessary‘prerequisite of learning. Muchhof
_the research evidence seems to contradict the causality hypothesis.
Other well designed studies (Rogers et al, 1978; Boersma et al, 1979),

however, suggest that self‘concept has a posltive effect on-ach;evement



in school disciplines thematics and reading, for example) for under

achieving primary grade school children, at least in some situations.
’

The unanswered question is whether the observed differences could. have

been effected by other processes in the system of social interactions.

One can state with greater confidence that there is a positive
relationship between self concept of academic abilitf and academic
achievement; and the correlations tend to Se highest with mathéﬁatics
‘(Brookover et al, 1964, 1967; Rogers: et al, 1978; Strang et al, 19?8);
This is a sufficient condition for the construct to be used effectivoly

as a covariate in the present study.

Performance Feedback as it Interacts With Self Concept, ‘Feedback Sign

and Feedback Preference

a

<

o

Figure 2.1 displays the glements of the féedback process. Feedback
is shown to proceed from some source and is perceived, accepted, and
related to targets or goals before influencing the recipient's response.
At different points in the system, the individual's psychological
characteristics - such as his frame of reference, whi¢h includes his
self concept, locus of control; and cognitive set - influence the
processing of the feedback étimulus, and consequently, partly determine

the response.

Basically, feedback seems to bé information received by the

-
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Figure 2.1

Model of the Effects of Feedback on Recipient

Individual difference characteristics of recipient
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individual about his performance (Annett, 1969), indicating the correct-

ness, accuracy, or adequacy of his response (Bourne, 1966). Its effec-
tiveness must be Judged subjectively since all perceptions are‘subjective.
Besides depending on the increase inAabsolute value over information the
subject already possesses, the recipient must be able to convert the
feedback message into units that are meaningful to him (Bourne, 1966;
Bilodeau, 1966). 1In other words, distinctive features of both the
recipient and the stimulus must be considered if one is to gain insights
into how feedback influences performance.

One characteristic of<%ﬁe recip;ent that seems important in this
situation is self concept. Silverman (1964) reported that high self-
esteem subjects remembered more information about a task in which they
succeeded compared to one in which they failed. This finding vagueiy
suggests & tendency for individuals to be more receptive of feedback

which is consistent with their self-regard.

Shrauger and Rosenberg (1970) furtﬁer investigated this implication.
They reported that high self esteen people, as compared to iow self-
esteem people, showed greater positive changes in their suBsequent self-
evaluations of a specific attribute following positive feedback on it,
and that low self-esteem people shgﬁed greater négativg changes in their
self-ratings on an attribute foilowing negative feedback on it. These
- findings are interesting since the two self esteem groups did not show

significant initial differences in their self ratings with respect to



the particular trait on which feedback was given.r Also, their findings
showed negative tasks evaluations as producing substantially poorer
subsequent'performance only for low self croncept students, and positive
evaluations resulting in bette  pe  rreio- ~nly for high self-esteem
individuals. Thus, in their experimen: feedbark aacerd significant
changes in performance only when it was consis -n. with the subject's
level of self-ratings. The direction of change presented may be seen

as being more impressive when one considers that it involved counteracting

the regression-toward-the-mean phenomenon. ' [

—_—

Silv@?égﬁ\(l964) explained his findings as resulting from the
individual'é\EZEiViour of giving less credence to situations where he has
failed and paying greater attention to situations where he has begn
suécessfu1.~ However, the more recent study of Shrauger and Rosenberg
(1970) suggested that, in addition to this selective valuing behaviour,
the individual's performance changes following feedback-may be n;ediated
by the extent to which he has changed his self-e§alua£ions in accordance
w1th that feedback. A few other efforts (Kanfer, Karoly and Newman,

1974 and Korman, 1970; 1976) have supported these claims of an interac-
‘tion between self concept and the effectiveness of fee k. Most of

these research efforts involved adults in'job,oriented organizations.
Consequently, one camot be very conclusive about the presence of a similar
interactiqn for students in an eleméntaiy schooljsituation. The probability
of such an interaction occurring, however, may Be gréater ;ith a self

concept measure that is more highly related to performance in school

disciplines. Such a measure could be self condept of academic ability.



Feedback Sign

The extent to which the recipient accepts the feedback may be

influenced significantly by its sign. Positive feedback seems to be

more generally accepted than negative feedback (Jacobs, Jacobs, Feldman
and Cavior, 1973 Halperin, Snyder, Shenkel and Houston, 1976). In the

Halperin et al(1976) study, whereas posi‘*ive feedback was generally

accepted irrespective of its source, neg~ ve feedback was accepted -

only when it came from a high status s e st popular explanation
i
for this tendency has to do with the operation of defense mechanisms

‘and the self doncept. Thus positive feedback tends to be perceived and
recalled more accurately, whereas negative feedback may be denied

(Greller and Herold, 1977; Ilgen and Hamstra, 1972).

3

. AR
Preference for Type of Feedback . o £
-

(.’

This section deals par%icularly with the interaction of feedback
preference and feedback delay. No research has gzen,done in this area

with human subjects. The studies with 2nimals are quite decisive, and

AN
~

consequently, merit some consideration here.

Davenport (1962) reported that larger rewards offset loss of interest

caused by longer‘deiays. His rﬁts' preference took an interesting turn,

ever, the experiment progressed. After 72 trials, the rats shifted

- pellets at a 30-second delay when this alternative

to favour fo

was pitted against¢ pellets at a l-second delay. And yet, eafly in
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the experiment, they went for the delayed larger ipward 75 per cent of
the time. Logan (1968) coqfirmed these findinggﬂkith another set of

rats. The consistency of.the findings reported in replications of this
study give some prominéncé to.the view that there is a separate urge to
have the reward immediately irrespective of its size or capacity fo:‘l

need satisfaction.

The study of Ainslie (1974) revealed further insights. into the -
impulse to‘éeiect the immediate reward. His study involved giving
pigeons a choice between pecking at a key that would deliver a small
reward almost'immediately, or pecking at another disc that would deliver
a larger reward after a longer deléy. His pigeons virtually always
choose the small reward delivered immediaté&%z However, when the pigeohs
weré given the opﬁortﬁnity to shut off the smallef reward if they ﬁished,
they almost always eliminatéd the option of getting a smaller reward
immediately and chose the larger reward after the longer delay# In
other words, they seemed able to choose the larger reward after the
longer delay oniy after getting rid of—the possibility of being rewarded
immediately. Ainslie explained the initial behaviour of the birds to
select the immediéte'rewa:a as impulsive or automatic, since some bi;ds
took the immediate offer and then waited for the delayed reward. The
. point of greatest relevance to the present study, however, is the sug-
gestioﬁ that there are t;o distinct forces operative in these situations.
Théy are the immediacy of the reward and the size ;r capacity of the
reward to Satisfy the individual's need. Th research also suggest that

these force® may work against or counteract one another. o~
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THE DESIGN

The present study was designed to examine the influenifs/zgfz;b
types'of feedback on performance in arithmetic, as well as their inter-
\ aFtion with self concept of ability in arithmetic. As stated iﬁ an
earlier chapfer, the two feedback treatments may be referred to as
knowledge of results issued immediately on completion of each test form,
.and a similar feedback administered one day after subjects had completed
eéch test. The former feedback treatmént, then, was really immediate
posttest knowledge of results (IKR), where the latter was termed

4

'delayed knowledge of results' (DKR).

Informatién feedback was issued on the student's performance with
respect to three test forms described in detail in a subsequent chapter.
The testing-feedback machinery was designed to cariy out three main
functions in this study.- These may be stated s: i) to providelpractice
or drill on arithmetic skills fertinent to the student's curriculum;
ii).to serve as a mode ,of instruction whereﬁy students cou) ge n
.relévant information about, or insights into, the right arswe -~  _.r
likely mistakes; and (111) to provide a measure of the st .:nt's ability
to carry out the skilds involved. 1*; was thought that the student's
performance would improve once their ;ttempts at doing the tests were

followed by performance feedback.
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The study took on a repeated measures design‘with different subjects
in each cell, so as to eliminate cross over effects from one treatment
to another. The cells were defined by three treatments: IXR, DKR, and
no-KR, and three occasions. The main aspect of the study, then may be
seen as a 3(treatments) X 3(occasions) factorial experiment with subjects
nested in treatments. Self concept of ability in arithmetic and other
significant self concept concomitants of performance in arithmetic were

used as covariates.

The Main Questions

an3lyses unde ~taken wére guided by three mﬁin questions:
L _

1. With resp:ct to ©  :erion, performance in arithmetic, are
the population mean yrofiles over the three occasion; similar
for the three treatment grouﬁs? Put in another form, afe the
line segments defined by the test means for each treatment

group parallel?

Here, the aim was to test the hypothesis of no group-by-time
interaction.' This interaction was expected to be signifiqant, meaning
that as the experi;Znﬁ progressed from Occasion 1 through Occasion 3,
the treatment groups were expected to increase their level of

rerformance at different rates.

The rationale supporting this proposition has to do with the gég;ral
- - \

3 .
\
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belief that learning increasés with time and added experiénce. As time
goes by, people become exposed to new exﬁgiiences and acquire added
skills which'even@ually influence their performfnce. Though the time
spanning the experiment was short and roughly/zonstant across treatments,
each group was exposed to different experieﬁcés and, consequently,

should show different rates of learning.

2. The second question was designed to examine differences between

the KR treatment‘effects. It may be stated as follows:

If the populatjon mean profiles for the two KR treatment groups
across the thfee occasions, are indeed parallel, are they also
on the same level; that is, do they fall on one another?
2
An answer in the affirmative was expected, meaning that the delayed
KR treatment was expected to be at least as effective as the immediate

-J
posttest KR treatment.

Several assumptiops were made in coﬁjuncfion with this proposition.
FirStly, in accordance with fhe interference~perseveration hypothesis as
proposed by Anderson and his assoéiétes.(Kulhavy and Anderson, 1972;
Surber and Anderson, 19752, it was assumed that in situations where
students' initial responses were incorrect and feedback was given .
immedigtely, the correct and incorrect answers to the stimulus question

would be more similar in strength than in situations where this
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feedback was delayed. Consequently, there would be greater interference
(accompanied by poorer performance) in the immediate feedback situation
than in a situatiop where feedback ‘was delayed. However)hthe fact that
several studies (Beck and iindsey, 1979; Neﬁman, Williams and Hiller,
1974; Phye and Baller, 1970, for example) reported no difference between.
these two feedback treatments, and others (Sassenrath and Yonge, 1968;
White, 1968, for example)”found immedia?e feedback to be the better
mode of KR, suggest that other factors may be operative in these situa-
tions determiniqg the relative efficacy of these two types of feedback.
One such factor may be the nature, in terms of similarity or dissimilarity,
of interpolated activities (Bilodeau, 1966; Bourne, 1966). Others may
stem from the influence of the individual's psychological idioéyncrasies
such as academic self concept and meptal.energy which can influence the
frequency of rehersals an%ﬁ}helamount of energy brought to bear on the

Jearning situation.

Also, a recent 'study (0'Neil, Rasorngéd Bartz, 1979) raised ques-
tions as to how long a delay was necessary to offset dctrimental effects
ofllearning caused by proactive inhibition. They examined differences
" between two types of immediate item-per-i}em feedbagk and immediate
posttest feedback. The immediate postteét feedback was cleaxrly better
(p(j.Oj) than the othe; two treatments; and ;he level of sigznificance
was similar to that rgported in most studies which suggest that delayed
feedback is superior to immediate feedback. The inconsistéhcy of the

findings reported in fhe related literature, therefore, does not support

the proposition that either one of these two feedback treatments (IKR



40
. »

and DKR) should be more effective than the other.

3. The third quesfion was designed to examine the overall effects of

KR on performance in arithmetic. It may be stated as follows:

Are the population means for the treatment groups different from
that of the control group? 1In other words, is the pooled mean of
the groups treated with KR different from that of the group which ,‘

éid not receive feedback?

It was expected that KR would have a positive effect on grade four
stuéents' performance in arithmetic. It was thought, therefore, that
the average performance gains of the groups treated with KR would be

higher than the corresponding gains of the no-KR treatment group.

With res .ot to this assertion that XR should positively influence
»the students' perfrrmance in ;rithmetic, it was assumed that grade four
students internalize goals or expectations of high performance their
parents and teacher hoid of them, and that they perceive the information
in feedback as being useful to them in terms of specifying the means by
which they could better' their performance. Coopersmith ‘1967) and

Newman, et al (1974) serve as support to these assumptions.

Findings in the directibn expected would support claims made by
Locke (196?), O'Neil, Rasor and Bartz (1979), and Beck and Lindsey (1979)

that feedbaék produced positive effects on performance. It
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should be noted, ﬁbwever, that no effort was made in tb. study to
eliminate the presence of goals or targets the students may have set
themselves. Consequently, findings in the direction expected would not
hécessarily support claims that it is the informative aspec}, rather

than any associate targets, of feedback that influence performance.

~

The Interaction of Feedback and Self Concept

This aspect of the study was designed to examine the interaction
between certain measures of self concept of academic abilit§ and the
effectiveness of the feedback treatments. Its purpose, therefore, was
to discover which treatment was best for students with various levels
of self concept. Also, as a subsidiary goal, this section examined the
relationship between self concept of ability in arithm;;;c ipd perform-
ance in arithmetic as the dependent variable. The latterdﬁéasure was
used as a checking device rather than as a major finding of the study.
Instéad of using self concept of ability as a stratification or
block%ng variable, it was decided to use théﬂconstruct as a concomitant
in a series of covariance analyses for several reasbns: Mrstly, th;
ériteria on which the sample was selécted did not satisfy the specifi-
cations of a randomized blocks design. Secoﬁdly, it was thought that
the éovariation between self concept of ability and the criterion was
high enough to produce,avqﬁin in the reduction of Phe error term via
covariance analysis which was nearly as high as the corrssponding gain

derivable from the use of the construct as a blocking variable. And
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thirdly, covariance analyses allow for greater power in assessing the

significance of interactions through their incorporation of regression

analyses. -

A

It was expected that self concept of ability‘in arithmetic would

show a positive regression slope with performgﬁce ;n arithmetic.

That is, students low in self concept would show lower levels

of performancé than would students high‘in this construct.

Several correlational sfudies—feported in the literature review
indicated findings which lend some support to this éxpectétion. All of
these studies repérted correlation coefficients falling within the range
of .42 and .25. Regression coefficients computed in several instances
fit a similar range. There is no supported reason to eipect different

regression estimates in the present study.

Another expectation has to do more directly with the interaction
of self concept of academic ability and the effectiveness of the

/ t:eatﬁents.

A significant treatment-by-self-concept interaction was predicted.
More precisely, it was thought that a higher regression estimate

“would be observed”forlthe IKR %han for the DKR treatmen£ group.

Here, ¥t was assumed that the problem of ‘response interference %ﬁ»
-/

s
5
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or competition would be more of an issue with the IKR than with the DKR
treatment group. It was further thought that subjects high in self
concept would approach the task with‘greater determination, exerting more
effort to achieve highef grades. Consequently, they would be more likely
to overcome hindrances éaused by interference processes. High self \
concept students, then, may perform well under both IKR and DKR -
treatménts, but the difference in performance may be more remarkable
for low self concept students.' The prédictibn, however, is left

hanging without empirical evidence to stand on.

Preference for IKR or DKR

No study 1nv§1ving humén subjects has been conducted to 1ink
préﬂ.;gpce for IKR or DKR with the effectiveness of these treatments on
level of p&rformance. However, the siudies done with animals (Davenport,
1962; Logan, 1968; Ainslie, 1974; D'Amato and Cox, 1976, for example) -
suggest a strong preference for the immediate reward. These research
efforts focusged on the preference for a small immediate reward against
a delayed larger reward, and have been falrly consistent with th- .. 1ing
that the size of the réward could’offsetiihe nggative effects of delay.

» =

However, the studies mentioned above extended their investigations

<

over a longer period of time and indicated an undercurrent impulse to
T N

select the immediate reward irrespective of its comparative size.
Less intelligent subjects like rats would, after a while,‘selggi\&he

L ] . ]
IS
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immediate reward and thenlwait for the delayed reward, whereas the more
intelligent subjecté like pigeons could select the delayed reward qnly

after getting rid of the stimulus to have the reward immediately.

Other variables may be operative in parallel situations involving
human gubjectg. Proactive inhibition or response competition may be one
of these factors in retention and recall learning situations. If this
is the case, students may prefer a conflict free sityation to one which
fosters response competition, and csnsequently » choose to have feedback
on their performance delayed rather.than immediate. On the. other hang,
where feedback is seen to have rewarding elements, the urge to have the
reward as soon as possible may work against other desireable features,
like reward‘size, and serve to make immediate posttest KR and one-day
“delayed KR equally attractive to students in this population. However,
as this feedback is delayed for a longer period, one week for égample,

a definite preference might be shown for the immediate reward. The
lack of empirical evidence in this- area of research made it difficult to
predict which of these forces ﬁould be stronger, andlconsequently,

which of these types of feedback would be most attraétive to students
in this population. Ahy finding that immediate posttest feedback éﬁa.
one-day delayed feedback are equallj desireable, however, would on the

surface seem to be consistent with the interference-perseveration

hypothesis.



SAMPLE, INSTRUMENT, AND PROCEDURE

The Sample

Grade four stﬁdents in four schools gové;hed by the Edmonton Public
School Board sexrved as“subjects of this study. The;fchools were not
chosen on a purely random basis. Rather, as determined by the Edmonton
Public Board, cxiteria:forﬁselection had to do with:

.i) the Eupil's previous‘;nvolvehent in similar projects,
ii) the school's‘avaiiability to outside researchers, and

iii) the principal's willingness to become involved in a project of

this nature.

Together, these schools had 276 students ip eleven Grade.h claséesJ
Of these, 243 stﬁﬁenﬁs in 9 classes served as subi- l: of the experiment.
Seven of these students wefe absent from one or more par:s of the
experiment, and consequently, were dropped from the Fmaiyses.. The final
sample,_ therefore, was éomprised of 236 Grade 4 students, of which 117
were females apd 119 males. Their ages ranged from 7 years 11 month;
to 11 years 8 months, with a mean of 9 years 4 months. 230 of these
students fell bethen the narrower age-range of 8 years 9 monthsm to 10
.yeazs 7 months. Students in the other two classgs were used in a pilot

study described later in this chapter.

4s



The Instruments

Performance in Arithmetic

.. Three forms of an arithmetic achievement test were used to measure
performance in arithmetic. As stated earlier, the tests were designéd
to provide the studenté with practice on arjthmetic content that were

taught previously. Therefore, they may be described as tests of arith-

metic operations.

) Initially, the overall test dgmain was framed to inqludevselections
from Grade 2 to Grade 3 curriculum guide for teachers in the province of
Alberta; These selections had to do witbf&ddition ahd subtraction
involving two or three digit whole numbers, with or without regrouping.
Any multiplication or division dealt exclusively with the basic facts.

The domain was segmented into 1little subdomains, one to correspond with

“each potential test item. BEach domain statement contained specifications

of content as well as of other features such as format and item

. generation scheme (see Appendix A).

With the aid‘of.random number generators, the computer was used to
create items in sets of three, one for each form of the teét. Numbers
were'genérated three at a time from éach content specification, 101 to
999, for example. For each item,bthis process was repeated ﬁntil the

features of the particular subdomain were satisfied. Item format was

held constant for each trio.
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The Instruments

Performance In Arithmetic —

Three forms of an arlthmetic achievement test were used to measure
performance in ar%ﬁhmetic. As staied earlier, the tests were designed
" to provide the students with practice on arithmetic content that were
taught previously.: Therefore, they may be described és tests of arith-

metic operations.

Initially, the overall test domain was fraﬁed to include selections .
from Grade 2 and Grade 3 curriculum goldes for teachers in tﬁe‘province |
of Alberta. Thcse selections had to>do‘with addition and subtraction
involving two or three digit whole numbers, with or without regrduping.
Any multiplication or division dealt exclusively with the basic facts.
The domain was segmented into little subdomains, one to correspond with
each poten@ial test item. Each domain statement contained specifications
of content as well as of other feafures such as format and item genera-
tion scheme (see Appendix A). .

With the aid of random number generﬁtors, the comphter was used to
cfeaie items in sets of three, one for each form of the test. Nui%ers
were generated three at a time from each content specification. I0I to
999 for examplc. For each item, this process was repeated until the
features of the particular subdomain were satisfied. Item format was

held constant for each trio.
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Preliminary forms of the achievement test, and the pilot study.
- ) \5
Using random number gen;tators as noted above;” three preliminary

forms of the arithmetic achievement test were prepared for the first
trial run. Each form contained 28 items, composed for the most part of
numbers and mathématical symbols. Each class teacher involved in the
project was askdd to rate each item in terms of its difficulty and

familiarity to hér pupils.

—— . .

One of the eleven\ulasses was chosen/at random for the first trial

— . \

X,

run. The exercisg took'the form specified by Angoff (1968) where two \\
test forms may be considered equivalent if they show a simllar practice \
effect on a third replica of this test. Forms 1 and 3 were chosen at

random to be administeréd during the first session of *'!s pilot study.

Alternating one with other, both test forms were stacked in one pile ‘/

.and then distributed from the top downwards such that the class was

divided into two subsections.
‘ .

The second session was taken the same morﬁing, one hour after
Session 1 was completed. Subjects who had responded préviously”fg/Fbrm 1
took the third form, whereas those who had written Form 3 in the flrst
session responded to Form 1 in Session 2. A third session was to follgw.
However, this part of the study was dropped since the results obtained
from Sessions 1 and 2 made a third session redundant. ‘

. §E§L )
The two test forms correlated positively with éach other, rxy = W47,

though a much higher covariance/varianee ratio was desired. The items
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were considered too easy, difficﬁlty levels ranging from .39 to 1.00,
inclusive. The means were 21.9 and 22.8 for Forms 1 and 3, respectively.

9

Re-defining the domain. Attempts at obtaining items closer to the

.5 difficulty level and a higher covariation of test scores had to do
with & re-definition of the total domain, as well as putting”tighter
restrictions on the subdomains of each test item. This strategy was
preferred over the modification of items already‘produced, since:

i), the modificatioh of items randomly produced would affect their
ability to refer to the domain, and consequently, their equivaleﬁce from
a tﬁeoretical point of view; and ii) a re-definition of the domain
better allowed for the production of the type of items the fesearcher

wished to construct.

All selections from the Grade 2 curriculum guide were considered
too easy for students in this population, and consequenfly, were excluded
from the domain. A1l addition sums, therefore, had at least three add-
ends, and those limited to numbe-s oflfewer than three digits were
restricted to horizontal arrangements. Other re-definiticns took the form
of removing one, zero, or multiples of ten from the fiel& of some sub-
domains. 1In other instances, these numbers were dealt with separately.
. & |

The second trial run. Three forﬁs of the achievement test, each of
28 fou;lsifion multip;e choice items were constructed in the same way as
in the first trial run. Students from one of the eleven classes were
required to reépond to the ltems without assistance other than‘that

glven in the directions printed on the sgcond page of each test booklet.



50

As in the first study, care was taken to ensure that each stu&ent gained
a good understanding of the directions and could record his answers as
required on the answer sheet. ‘An analysis of the responses indicated
item difficulties ranging from .444 to .940 with 23 of the 28 indices

dist:ibuted evenly between .667 and .889.

A furthgr,attempt waé made to increase the difficulty levels of the
‘easier itemé. This involved examining the typés of wrong responses in
order to identify popularly selected incorrect responses. Easily iden=
tifiable incorrect options were replaced by ones that would seem to be
more likely selected bylstudents in this population. In éddition, two.
of the easiest items which had roughly zero discrimination indices were

excluded from each of the final test forms.

.The final forms of the arithmetic achievement test.

The final forms of the arithmetic achievement test were each

composed ?f 26 four-option multiplé chqice items, The content, format,
and other features of these items were as specified earlier. Item
analyses were done on the first trial of all students in the total
sample. The ranges of item difficulties were: 1) .333 to .885,

11) .31 to .85, and 1ii) .312 to .896, for Form 1, Form 2 and

Form 3, respectively. For each form, 22 of the 26-difficulty levels
were distributed roughly eveniy between .55 and .85. Similarly, the
qndprity of the item discrimination indices were distributed without any
giﬁg between .33 arnd .70. None of the itemé was negatively disc:imina-v

ting, the lowest index being .2. For each form, all except two of the
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item scores showed significant positive correlations with the total

score, as indicated by the corrected point~biserial correlation coeffi.

cients. For each test form, these two items showed positive correlations

which were not significant from zero.

The means, standard deviations,

and standard errors of measurement are displayed in TPable 4.1.

Table 4.1

Statistics of the Final Test Forms

\\Tbs§gform n Mean S.D. S.E. Cronbach's alpha
Forn 1 78 17.81  5.00  2.0757 8284
Form 2 82 7 16.33 5.19 2.1952 .8212
Form 3 77 18.05 L.69 2.1003 7992
Note. Maximum score = 26

RN
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Internal consistency and equal forms reliability. Table 4.1

displays the Cronbach's alpha coefficients for the three test forms.

These indices were not substahtially different and were acceptably high.

Equal forms reliability indices were computed from the intercorre-

lations of- *2;.': ' forms The observed correlations computed

from data(hadyi- '”Jztrol groupa(N = 72) were as follows-

YT, =
w,!/,lgﬂ ¥670s, and 1,5 = .8085.

L.,
a

N 4 ‘ ’ )Qb : ’ ,
Reliability indices computed by taking the square root of these coeffi-

cients were:

r = .8525, r = .8188, and r_, - - .8992.
thz : xtl3 xt23 -
. The reliability of the three test forms taken as one (rttt) was computed

with +he aid of the formula: - .

1~ sﬁ/sz 3 where

Titt = %

Sg was defined as the weighted mean of the three squared standard errors;
and Si as the weighted mean of the three variances.

This index was appreciably high, ftt = .8172.
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Test of equivalence. The t-test of difference between two dependent

correlations was used to assess the significance of the difference
between the observed cprrelations reported in the previous section.
The observed t-values were: 1.124, 1.568, and 2.692, for r), = r13,
T = réB, and réB - r13, respectively.‘»Two of these values were
smaller than the critical t(70) at the .05 level (which was 1.997)

‘suggesting that the corresponding differences were insignificant.

In oider to consider together scores taken on the three test forms,
further computations were carried out with the aid of a 1-way analysis
of variance program. The Occasion 1 scores for the entire sample served
as the dependent variable, whereas the three test forms were used as three

ievelé of the independent variable.

A summai& of the analyses displayed in Table 4.2 showed the three
tesf forms as being not significantly different, the observed F~value
being smaller than the critical F(2, 234) = 3.04 at the .05 level.
Scheffe multiple comparisons between the ﬁeans of the three test forms
'a.lso showed all contrasts as being insignificant, p>.10.

The variance of the scores was homogeneous across the three test forms,
2 : .
Aovs. = 9995 2 = -635.
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Table 4.2

1-Way ANOVA of Occasion 1 Scores on the Three Test Forms

Pfob.

Source Ss daf F

Groups 138.418 2 2.77 065
Exror - 5840.859 . 2%
Scheffe Multiple Comparisons

Mean difference
Form 1 ~ Form 2 ©1.50 L2,2% - 1.8 .166
A 0 (1 .

Form 1 - Form 3 - .19 - .2, 234 .03 972
Form 2 - Form 3 -1.70 2, 234 2.29 104

>
b

Note. All contrasts are insignificant at the .10 level.

See Table 4.1 for a display of the means and the n's.

B Y
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At this”point, it should be recalled that the test items wers

drawn at random f a well definedvdomain in a manner which allowed

statistical char@steristics of the insttrument.
Wilks (1946) method of examining the equivalence of three or, more
forms of a psychological instrument was used. to assess the similarity
~6f the three measures. The method included three stages: 1) the
equality of means, equality of variances, and‘unality of covariances
test elhvc)‘ 11) the equality of variances and equality of’coyariances
test (ch); and iii) the equaiity of covariances test (Ih) -- parts
two and three being executed only on the condition that the previous

test(s) failed.

The formulas for the three stages of this examination, applicable
40 thré; £est farms, ére recorded in Gulliksen (1950; p. 181). The
data taken on all three occasions from the control group was uséd for
these computations. Table 4.3 displays the observed values and shows
how they compare with the critical values as suggested by Wilks (1946;
Pp. 263-266). The observed Lm'- .96493 which was gr::ter than the
critical values of .9513 and .9261 at the .05 and the .01 levels, res-
pectively. Consequently, the obserwdd «n(k - l)lni of 5.1412 was
smaller than the corresponding chi sfuare critical values of 5.99 and
9.21, respectiVely The three test forms, therefore, may be considered

‘l
equivalent, allpwing for adjustments on the variance gand/or the means.

i



Table 4.3 "
Tests of Equality of Means, Variances, and Cova.?,ia.nce‘S

Rad

Source Observed values Critb,icai values af
- .05 .01
L e . 77845 8135 © .7591 6
*
-nlnl _ 18.0322 12.5916  16.8119 6"
L, .83607 8o .8029 4
-nlnL 12.8910 9.48'1\7 13.2767 . 4 )
L | L9493 . 9513 9261 T 2
-n(k - 1)L~ 5.412 5.99147 " 9.210% 2
Note. df forL = = (k/2)(k + 3) -3 ; "
af for L, = (x/2)(k + 1) - 2;
df for L =k - 1;
— ) m - .
. k=3 EaR. : . .
» y g
2;;3} 2 ' -nlnL and -nlnI.. distribute themselves as’ ch1 squares
She U .
1 N for n's larger than 63 where k = 3. e
;5(: . 5 L W -g_(k - l)lnl’..n.1 distributes itself as, - ‘a chi square fo? n's
"f ) larger ﬂla.‘{l 61 where _Ig‘: 3. ¥ . B v
ol | _ . ‘ . L



lal ;

Since the test of L (referred to as H“) is comparable to an
a.nlaysis of variance test a further cr?ck on the tes: variances was
_made by running a one-wa.y ana.lysis of variance on this data (from the
control goup)’, 'I‘he“najbﬁty of the diff&ences between the scores
(as,considered deross the three test forms) was attributable to differ-

~ n;es_ m_variances, 2<.001. However, as pointed out earlier, when

. a.nalyses vwere done using. the scores taken on Occasion 1 only,
and as:i 9 classes rather than just the 3 cla.sses in the ‘control group,

the variances, observed were-very similar, p>.05.
¢ 7 v .



The Scorer . R o

An electronic '3M Model 550 Test Scoring Computer' was usggxigtgcore

,the students' responses to the achievement test. It necessitated that

students record_their answers on speciglly prepared answer sheets
which éould be easily fed through this machine. Each answer shget used
in this study could hold the fe5ponses for up to 100 items, 50 on each
side of the sheet (see Appeﬁdix B). '
c & '

‘The scorer+gllowed for prompt marking of the test responses. Once
it was programmed with a key for the particular test form, each student N
could more to the scorer immediately on completion of the test, feed
his pnswer sheet through, and qbtain his results. Feedback provided
in~luded a small red dash alqng side each;iggorrect resﬁonse, as well as
a score indicating the number of -items done correctly. A rtscore

*,.“
feature was available, also, allow1ng students Ethbtaln a éecond score -

. aftexr using the feedback provided in the first instance. This involved

shading a rescore option at the foot of the answer sheet.

I‘\V
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Self Concept of Academic Ability

The Student's Perception of Ability Scale (SPAS) (Boersma and Chap-
man, 1977; Boersma, Chapman and Maguire, 1979) was used to measure self
concept of academic ability. The scale Was constructed to measure the
Grade 3 to Grade 6 child's perceptions and interactions releted to his
performance on aocadeggic and school related tasks, as distinct from those
of other children his age. As such, then, the scale was speciglly |

v

designed to measure self concept of academic rather than generaY ability.

Correlations ranging from .029 to .078 between SPAS ‘and the 'Piers Hitris.

Children g Self Concept Scale’ (Plers 1969) clearly suggest independence

of the two self concept measures.

@&

N Y

The full instrument is contained in 70 ehort sta@!ﬂthts. They are
all simple enough for the Grade 3 child to read and understand with very
1little, if any, aesistance; and each requires only a 'YES' or 'NO*
response. The instrumen:.includes six subecales. Three of these are
'Perception of Arithmetic Ability' (12 items), 'Perception of Reading
Ability' (12 items), and 'Perception of General Ability' (12 items).
dorrelations emong the subscales and between the subscales and the full
scale suggest that the subscales are relatlvely independent of each other,
though together they measure a common canstruct - Cronbach's-alpha for
~the full scale being .915. Fbr the subscales, the alphas ranged from

.686 to .855 with a median of 803 Test~retest reliabillty coefflcients
- .83% for the éuli scale, and ranging from .714'to .824, with a median

of .765, for the subscales -- are also high. ‘ i

,

N
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Procedure

Assigning Classes to Treatments

As stated earleir in this chapter, the experimental sample was
w"r ANy
contained in 9 classes. éjm% these classes were in one school,

whereas the other six classes were distributed evenly among three other

schools.

Each of the three classes in the‘first school was randomly assigned‘
to a separate treatment. The assignment of the other six ¢lasseg to the
treatments was also random, once the possibility that two classes in the
same £&hool fall in the same treatment group was exempted from the realm.
of favourable options.‘ Each treatment greup, therefore, was coqposed of
fhreebclasses. The immediate KR treatment involved 87 subjecte, whereas .

84 and 72 eubjects were in the delayed KR treatment and the control

groups, respectively.

., Administration of the Achievement Test v _ <«

- -
L

B

_'ﬁ?;As specif&ed in the previous chapter, each group was subjected to
'6nly one of e tééatments S0 as to ellminate cross over effects from one
' ¥;¥eatment to anothgr., In each SChool rather than completlng the experi- -
ment with one class befaneftaklng another, all treatment groups started
the exercise the same day so as to minimize differences in previous -

learning. Whenever it was fedsible, the tests Wwere written in the
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’

scheduled mathematics periods so as to minimize effects of additional

teaching between Obcasion 1 and Occasion 2.

The order in which the three achisvement test forms were pre d
was random for each treatment group. Consequently, one class in eagh
treatment took the tests in the order: Form 1,‘F0rm 2, Form 3; anothe
class wrote Forﬁ 2 first, then Fofm 3, and finaily ForT\JE whereaé the
third q}ass wrote Form 3 first, then Form 2, and finally Form 1. This
‘strategy was developed so as to let any error of measuremdnt attributable
to differences between‘the test forms or day of administration enter
into the residual term of the model.

.~ The IKR treatment group. The imgﬁgiate posttest KR treatment group

was required to respond to the threeffgst forms on three diffezéht
occasions. On Occasion 1, all students in this group were given & test
booklet %pd an answér sheet. They were asked t? write their names on the
ansyer sheet, and then to follow the directions on the second page of‘ghe
test while they were’read by the investigator. In addition to specifying'

the method of responding to and purpose of the test, the directions
: o

i

required that each student do two sample items and fécord answers on a

duplicate answer sheet. The students were then asked to begin the test.

Care was ‘taken to see that each student recorded his answer to Item 1 on
" the first row’of the aﬁswer sheet,(and his answer to Item 2 on thé

v . . ‘ .
second row, and so on\/}ﬁgﬁh student was given enough time to respond

N
to all items of each test form.

~
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BEach student in the IKR treatment group was instructed to feed his
ansver sﬁ%et, upon completing the test, through the electronic QZOrer
which q{élglready programmed to mark this test form. Fbedback given

~ included a score which was the total number of correct responses, and
a red dash beside each incorrect response. The student was also
instructed to try for a second timg’at each item done incorrectly. This
was to ensure that he received or payed attention to the feedback and to
ﬁ?\Spcrease his chances of finding the corwect answer in this period.
Students who did not arrive at the correct answer on a third attempt
were aﬁ%uﬁed that the unselected option was the correct answer. In all

A

instances, the first score Was the one chosen for the analyses.

A
Occasion 2 for students in this treatment group was on the following

g faay, that is, one day after receiving feedback on Occasion 1. OA this

occasion, these students were required to write another formlof the

achievement test and to obtain feedback in the séme mamer as on the

previous occasion. Occasion 3 was one week (7 days) after Occasion 2.

On this occasion, the students were required to write yet another form

of the test and to score their responses as on.the prgyjous occasions.

.

The DKR treatment g;oup: Students in the one-day delayed KR treat-

ment gdoup were required to write the test forms on three different
#occasions, as did studénts in the IKR treatment group. The directions,

conditions under which the tests were written, and other features of the

situation were similar to those of the IKR treatment group, except for

the time of receiving feedback. Whereas students i: the IKR group wWere
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treated with feedback immediately after they had completed each form of
the test, students in the DKR treatment did not reéeivé their feedback
!buntil one day after. For this group, the answer sheets were collected
as soon as the students had completed the test and were redistributed
for marking the following day. Each student was required to check his
own responses by feeding his answer sheet through the scorer. He was
given a second chance to try at items done incorrectly on first attempt
so as to ensure that he paid attention to the feedbaék. Scores obtained
on second and third attempts were net used for the analyses. Here, as i;‘
with the IKR treatment group, students who did not get the items correct

by the third attempt were assured that the unselected option was the

correct response.

Occasion 2 for students in the DKR treatment was one day after they
had obtained feedback on Occasion 1. Here again, feedback was had one
day after completing the test. A third attempt at the test (Occasion 3)

was given one week (7 days) after students had received feedback on their

second attempt at the test.

The control group. Students in this group wrote.fhe three test

forms on three different occasiohs, as students in thé other two groups.
Occasion 2 was given one day after Occasion 1,}wh11e Ocﬁasion 3 was had
one week after Occasion 2. The features of the testing situation were
similar to those of the other two groups. This group of students,
‘however, did not recé&Ve feedback between trials. Rather, information

was given about their performance on each of the three £est forms on



Occasion 3 when they were allowed to score their results on the three

test forms.

Students in all three treatment groups were administered the
'Student's Perception of Ability Scale' (Boersma and Chapman, 1977;
Boersma, Chapman and Maguire, 1979) during the week between Occasion 2
and Occasion 3. Some cléss teachers offered to administer this insiru-

ment. Consequently, all class teachers were asked to administer the

scale to their students.

In each treatment group, each student wes required, also, to respond
. .
to one question investigating his feedback preference. The question

was phrased as follows:

'If we decide to give you more practice exercises, when would you
preferx to‘know‘your score: -
"i) IMMEDIATELY“AFTER you have completed each test, )
or 1ii) ONE DAY AFTER you have completed each test,

or iii) ONE WEEK AFTER you have completed each test?'

‘The question was put to the students after they were treated with KR

such that their responses served as a post hoc measure of the experiment.



THE RESULTS
Overview

‘ ’The results of the study are presented in three main sections.

Tﬁe f}rst section deals with the effects_of feedback on performance in
a¥ithme£ic, and presents the analyses on the criterion scores witbouﬁ

. considering the influence of the self concept covariates. The second
section investigates the influence of the concomitants, an& consequently,
takes up as iis main concern the investigation between self concept of
ability in arithmetic and the effectiveness of the different types of
feedback. The final section considers the pdst hoc measures of the A
student's preference for immediate or delayed feedback. The analyses
carried out in each section were guided by the research questions stated

-

in a previous chapter.- .

4

The Effect of Feedback on Performance in Arithmetic

"The data collected from the three tieatmént‘grbups on all three
occasipns were analysea acco:ging to a two factor analysis of variance
programme designed to handle repeated measures on one factor. The |
indepeqﬂent variables weré the treatments and the occasions,.and thé
scores ob ed as measu;eé‘of the students; rexrformance in arithmetic

/ ;
on all three occasions were used as the de;gsdeﬁt variable.
3]

&,

. 65
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Two Factor Analysis of Variafh

Table 5.1

Source of variation SSs df MS WHHV P Sig. .
7\ -
Between subjects 14176,313 235 )rhw )
Main effects 491,480 2 245,740 4.191 .016 +
Subjects within Grps. 13662,250 233 58.636 h
Within subjects , 4246688 472 / .
Main effects . ~ 448,012 2 224,006 28.574 .000 +H+ .n
Interaction 121,890 4 30,472 3.887 006 o+ % _
B X subj. within grps. 3653.250 466 o

7.840

Note. .+ = significant at the 0.05 level

+ = significant at the 0.0l level
+H+ = gignificant at the 0.001 level

of

¥

o

Fas
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The ;ﬁ%atment-by-Time Interaction

The question of -interest here had to do with the significance of
the interaction between the treatments and the occasions. This interac-

tion was expected to be significant.

A summary of the analyses, Table %N, indicates a significanp ;nter-
action, suggesting a dif e;;ntial effect of the treatment .ver time. y
The cell means are‘shown.in Table 5.2 and’are protted in Figure 5.1.

The 6bser0éd F~value = 3.887, which was greate. ‘han the cvitical ,
.95F(4, 466) of 2.23, ahd Was very close t the conserYative .95f(1, 77)
gf 3.9¢. The results,‘therefbre. support the expectation of a signifi-

cant treatment-by-time interaction effect. .

Table 5.2

The Cell Means

'3'_

. Treatments Occasions Row means  p
1 2 3 .
IKR 15.951  18.222  18.568 17.5803 81
. k\ : N
~. DKR ‘18.193 20.036 20.542 19.5903 83
no~kR ) 17.931  18.486  18.361 -  18.2593 72
Column means ’i7.3583 18.9157 19.1570  18.4767

¢
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The Simple Effects of the Treatments

The analyses of this section were connected to the second q: .on
in the previous cha.pfer, and, consequently, focussed on the significance
of t;he difference in performance between the IKR and DJ\(R treai-:ment
groups. The two treatments were expected to show a similar effect on

performance in arithmetfic . (,

' The test of the simple effecté, using the data on Occasion 1,
was used to examine the similarity of the three treatment éroups at the
start of the experiment. The results indicated a significant difference,
Fps. = k.88 (4f 2, 699; p=<.01). Consequently, comparisons were made
on the gains in performance from Occasion \lito Occasion 2, Oc;:a.sion 2
to Occasion 3, and 'Occasion l/t/o Occasion 3. 'I‘able 5.3 presents the
gains in performance across the three occasions, }lhile Table 5. L displays
a summary of the relevant Scheffe multiple conparisons tests of signifi-
\ .
y

I
)
i

, cance on these gains.

i
. \
!

+'The first two rows of Table 5 4 indicate that the. %ains in perform-
ance obtained by the IKR and DKR tre&tment poups( were very similar.
the observed F-values being much smaller tﬂn tha critical F(2, 233)

= 2.39 at the .10 level of significance. This finding of no ﬁffcrence ¥

was in the direction expected.

The Main Effects of the Treatments

The last four comparisons in Table 5.4 contrast the gains of 6ne .

¥

~



e
Table 5.3 e
. N '
Column Differences Between the Means L e
Treatments O cca s ion 32 n
2 - l’ 3-~2 3-1
IKR 2.371 W2 2.617 .8
DKR 1.843 . 506 g 83 .
) : . -
no-KR - © 0 .555, - =.125 T 72 | .
S : 'I’ab1e51+ O
- » ’ 0 ) e * - “
,,Scheffe Multiple Comparisons on the Dif’ferences Between the Ga.ins of :
s
M ey . .
\\%\%‘rgatment Group .
N )
i - X .
Groups Occasjons ®Diff. Fia Significance
v,
IKR - DKR 21 A28 957 N.S.
' IKR - DKR 3-17 278 b0k N.S.
IKR - no-KR 2-3 . L40° 14.878 1 e
IER -~ no-KR 31, 2187 23.335 w |
L ,',-".';. . ‘
DER - no-KR 2-1 \ 1.287  8.200 - . e
.4\ .
DKR - no-KR 3 -1 1.919 . 18.201 [
» \\\

222 N.S. means not significant Qt the .10 level.
- s means si@iﬁunt heycnd the‘.OOI lgvel. 4

T
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-« .
treaim up with the corresponding gains of the control group K
¥he thi 6nd fourth rows deal with tﬁe immediate postteé{ KR treatment,
whereas the last two rows pertain to the delawed KR treatment group.
‘J

! Im% instances, both’ treatmént’ groups showed significa.nt gains in

v
performance, the observed; «F—values bemg larger, athan the critical

s

r‘(z 233).% 4, 91 at the .001 level.”

fe find;kngs supported ‘the pre-

‘ "

dictlo‘; of a 51gnificant main effect of”f ou} penfp_;m:ce in a.rithmetic. .
They Wwere consistent with the test on the m ;ff cts displa.yed in

(% -
.'f‘able 5.1. Als ©, when “this- tes®Nas dong ‘qy gontmsting the average

4.~«
L

._gams taken over the two treatment groups with the‘ Gofresponding gains

e Z&
for the control group, the differencas in'&performa.nce were. again, ‘

«
v

R mgniﬁcan‘t beyond the .001 1eve%uggest1ng thatJ(R had a. highly »

- significant, positive effedt yxi pay
_ %

'g’*M

5‘
"'ma.n{ in" anthmeti\c. o

.«‘ Q o
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]fédge of results}’
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a * \ 0 ‘ ;c',{l .

"The Interactign of Academic Self Concept and the KR Treatments -

This section was-‘designed to measure certain aspects of cognitive
9
mediation taking place as #udents interpret, react to, or use feed-

back. Moxe spepiﬁcally, it attemp!ed to measure the covariation or

influence of self Sopcept of abil utith th effectiveness of know-
R ‘ :.. N «, . :
. e A?:r. |
| O"f,' L oo ;“ - 4@'
A tdtal of nine’ one-way maly\igs of covarlance were usedv in this

WOn » In all of these,-the three treatments\gserved as the indepen-

b £ v @
dent variable e with the perferma.nce in arithmetic scores at “thé three * g
2 Ag : )
:-,Q_Qg,sions (‘takgn o&e\at a time) as ‘the criterion. The concomitant -,
o

. variables were the. scores on the subscales of the Student's Percep‘t&;?

,together. In-: the second section. the analyses involved a separate use

) % e

“of Ability Sca.le (Boersma and Cbapman, 1g77) Two 1mportant assumptions .

mde with respect to these analyses % that the experimenta.l g;‘oups

~

were ont \ndonly different on the covariates, and that the effects . o q

»,.

.

of .the covariates on the criterion were linear, or negrly‘ 80.

»

A a
AT

The first section of the analyses aimed at identifying the signi--'
ficant covariates with the criterion, as well as those sMing greate
change in predicta.'bilit)r after the inception of the treatments. Thi
involved the running of three ofie-way analyses of covariances (oJe n .

the scores taken at each occasion) with the six covariates conside

of each eignifioant covariate in re-runs of this programme. The
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purp . of this section was ' to aq;;~"lhe interaction of“%achﬁsignifi-—

can~ oncomitant with the effectiveness of the treatments.
: : -

Identifying the Most Useful Concomitants

While they identify the most significant covariates, the tests in

this section bear some relevapce to the question asked:in Chapter 111

concerning the regression of self conceit of ab¥lity in arithmetic on ife

- . ," - i . -
performance in the subject. o ' ,‘k‘ : . R gt
£ 5 . . ‘ ..

P

' R
78 ) .

A summary of the.one-wayjanalysis”of covariance test ufing Occasion 1
s i

- scoresuas tqﬁ criterion, and scores on the six subscales as covariates,

f%howed self concept of ability in arithmetic as the most significant
concomitant. The observed F #M2. 135, which was greater than F(l 227)

- 10 83 at the .001 level of significance. Its positive regress1on

?v
Nestimate, ( .443), suggests that its relatTdnship with performance in

arithmetic at-this grade‘level was positive. Self concept of ability
in reading was the second highest predictor with an F = 1.928, p = .166.

o
.7 111 other covariates, including self concept of general academic ablllty,

-
\

showed much ‘lower estimates. = . ' v

hd . ’ s -

AJP

The’ analysis of povariance using Occasion 2 scores (taken one day

»

‘after the first ‘issue of'KR)'as the criterion and the scores on the
six subscales as the covariates showed a significant change in the
predictability of the reading self concept covariate. This concomitant
' was nou signifieo.nt. F = l+ 958, which was grea.ter than - ., 227) = 3.89
RN

~ e : B
LT e - -~

fl
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at the .05 level of significance. Self concept of ability in arithme-<r

tic remsined significant with an observed F = 5.904, p = .016.

By Occasion 3, the opvariates seemed to be moving back to their
t
inal positions, self concept of ability in reading ShOWlng an in-

Ab

significant F of 2.439 (p w. 120), while the values for self concept

of ability in arithmetic were, F = 7.997, p = .005 (which was signifi~

.cant beyond the .01 level). These covariates, therefore, were included

.

in the remaining analyses.

-

e -~ i
2P The flndin this tiany .then, were in the expected d1r ctia
M g5 W this gegtian) then, : %"
‘ suggesting that self concept of a}ilﬁty ;n arithmetic had a, signl
posltive relationship with perfoimance in the subJect
V4
. s » ' : he -
] * A . '
The Treatment X Self-Concept Interaction
1)
q&ﬁﬁ As stated earlier, tﬁe question of 1nterest here has to with the

nature of.the interaction betweén the significant self concept covariates
and the effectiveness of%the two types’ gf feedback. This interactlon
+ was expected to be significant showiﬁg\gxeater regression estlmates

for. the IKR than £or the DKR treatment group.

*"W‘ 10-,‘~‘- .o " g . ~ o -..-vS y”gﬂ\x*
; The analyses referred to here were from six one-way ANCOVA rdns

using each of the post KR performance measures as criterion and the
scores on each significant subscale as a covariate. Theyhomogeneity

: - of within cell regressj_on es,timate‘sx we:g of greatest rele'va.nce, to these

RN ’ W
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INTERACTION OF SELF CONCEPT OF AB}LPrY IN ARITHMETIC @
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FIGURE 5.3

S INTE@ACTION OF SELF CONCEPT OF ARITHMETIC ABJLITY

- WITH ARITHMETIC PERFORMANCE FEEDBACK AT OCQASIQN 3,
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Source IKR DIC,R Control "
i " 0 cca-s 1 0o n 2
! .
Criterion (means) - 18.222 20.036 18.486
S.C. in arithmetic (means) "~ 8,296 8.880 9.014
Regression constan , | 12.821- 16.992 14.740
| e _ SR
Regression es "‘N A\ .651 L343 - 416
Variance (adjusb . 26.5% 15.198 26.438

N

'
L

Interaction

Table 5.5

of Self Concept of Ability in Arithmetic With

v
Performance Feedballn Arithmetic

¢ af(2, 230) F = .9699, p = .381

F observed

Q ¢cca s i o n ™ 3

Lo ' ’
Criterion’ (meang)ﬂ _ 18.568 ‘ 20.542 18.361
'S.C. in arithmetic (means) #3596 8.880 9.014
Regression vonstant - 127824 16.301 14.903
Rg%qgon estimate = - . 693 478 ) .384.
. ,.“_"" ( . - »
Variance (adjusted) 21.385 16.126 - 27.211
F observed ) af(2, 230) . F=1.033, " p = .35
: . . ) ) Y [ ‘v
A~y



considerations.- These*estimates are graphed in Figures 5.2 to 5.5.

« Other relevant details are displﬁifd in Tables 5.5 and 5.6.°

...\

Table 5.5 indicates that-the\regression estimates were in‘}he
direction expected, the toefficients being slightly higﬁer foiﬂzﬁp IXR
than for thq\DKQ’treatment. The values'observed after ona;issueﬂsf KR
were .6511 and .28 Por the immediate posttest KR and the delayed KR
treatments.'respectively. They showed iittle change after the second

issue of the treatment. T}

-
0

The differences in regression, however, were not significant. The

tests over all three treatment groéps—are disﬁgéyed in Table 5. 5 ‘For
~the two KR treatments only, the observed F(1, 160) = 1.831 (p = .178).
at Occasion 2; and for Occasion 3, F(1, 160) = .986 (p = .322). 'The
positive slopes, or regression estimates, (see Figures 5.2 and 5.3) °
indicate positive influences of ﬁhéwcovariaté on both treatments, "
suggesting'that higher sélf'concept students did better th. .lower self
concept students under both immediate posttest KR and one-dgy dealyed
-KR treatments. The delayed KR was the more effectlve treatment for
l . - ’ K

students in both self concept catggories.

-
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leferences bqﬁﬁeen the regression estimates were larger for the -

'self concept of ability in°reading eoncomitant. At Occasion 2, the
estimates observed were,,.?94 and .197 for the IxRiggd theGbKR treatment
groups, respec%ively; and at Occasion>3, the corruégzzaing regression
eatinate; were ".849 and 143, Table 5 6 indicaﬁbs that the differencge

oy
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INTERACTION OF SELF CONCEPT OF READING ABILITY
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Table 5.6

Interaction of Self Concept of Ability in Reading With

Performance Feedback in Arithmetic

Source B IKR | QKR Control
0 ¢c¢ca s 1.0 n 2
Criterion (means) . 18.222 . - . 20.036 18.486
S.C. in reading (means) » 8.988 i * 9.1 . .9.'1j9'
Regression constant - _ 11‘.086 . Z‘L2.1+'96 .
Regression esStimate ' _- ool 1 ) | / . | Bb56 .
Yariance (?.djusted) ' '26.455 L 159% . ¢ 23.625
. ) 4:'5 L\b i
F observed I oaf(e, 230) - F = 2.839, 'p(: L0606~ "
u\ .’ ’ " : ‘ . ‘ ‘ v . ." . .
.0 c c a s_,?i‘. ‘0 n 3' 2
~ Criterion (means) ~ 1B8.568 20,42 T 18.361
S.C. in reading (means) * 8.988 969 .- 9.139 ..
-Regression constant T 1b‘.938 : ,. ‘1‘9.236‘ 12.919° . A
Regression estimate’ 849 s ' .1‘13 i 596 - :
' ' . Yoo T -
Variance (adjusted) 21.234 7 17.974 24,944 '
F observed. af(2, 230). F = 3.800, spz .0
o e T ‘ T b *
Lj -~ ‘ » .
o - . b
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for the three groups considered together reached statistical signifi-
" cance by Octasion 3. When the‘regressioq estimates for fhe two KR
reatments were.compared separately, the differences between them were
sden to be significant on both’post~feedback'occasions, the observed
values being: F(1, 160) =5.286 (p = .023) at Occasion 2, and F(1, 160)
= 7.9@1 (p'= -005) at 0ccagi.on 3.. It should be noted that the three
regreéia‘n'estimateg wére ﬁéry simi}ar at Occasion 1, béfore the first

" issue of the treatment, the obser#édig e« 496 which ¥as less than the
. ] ) )] . . ’ -
. - . w N .= B ¢ .
%Ilti0§l .95E(2.-230) =,3-dh- . S
. H . ‘
- . :i'

- The interac@%?n between self concept of ability in reading and

4

3 Qrmancé in a; .thmetic was disordinal suggesting'ﬂuat immediate

- fostiest KR might be better for students at the uppermost&reading self-

. : {0 ¢
\c0ncep€%§éve1: hereas gnenézy delayed KR was .otherwise the better
\§segtment:_ The.fidaingé with respect to the pr0position‘of a
! ’ . N . L .

significant interagtion between the effectiveness of the‘Kh'treatmentsf sy

k)

fand:tﬁe_§ignifigiét self concep%,conéomitants. thergfore, were in the
directiln expéquﬂ; “The higher'sighifiéance of the iq@erhctfgn with
respect to ‘se1f concept of ability ;n‘reading supports‘;arlier
qénclusiqns (seerdrépbach and Snow, 1977) th;t reading is the greatest .
task of the studeét\in his.first yea;s a£ sch&olf

o
N ©
) . ., f .
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Preference for IKR or DKR

This section of the analyses dealt with the distribution of the
\ p

students' preferences over the three optioris: feedback immediately after, @
one day after, or ome week after finishing the test. Concerns about the

interaction of the students' prefefenceé with the effectiveness of the

KR tx'e.atmenta : and(mt’.he influences of these pz;ferences"on the powers of.'1
the treat?:neqté"!o produce the desired results wexpy secondary since the "
students' v& asked to ﬂ’xink about” thelr preferences after the treatments

‘:’w.gre issued. These latter effects, therefore, were expected to be
_ ’ - ' v 2 T . : )
" in8ignificant. ' -

, oo > : ’
' . Tadle 5.7 ' .

o
Frequencies of the Students' Preferences for Type of Reedback

- * »

Treatments . Feedback preferences
. ‘ - ) ‘ : . ’
.o . IR l-day DKR  1l-wéek DKR
» , _ | !
IkR ‘4 .o 28 12
KR 7 37 p ¥ 9
no-KR '28 o 29 - 15

Totals 106 o . 3%

R (N . P ) .o

.
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categories is displayed in Table 5.7. The chi square test on the total
sample, taking all three categories, indicated significance beyond the
.001 level, )(2bs - 15627 999 )@(2) = 13.82. The distribution of
the preferences of this sample of students, then, suggests a strong
tendency for studénts in thls population to prefer shorter tqan longer
delays of performance feedback. A close look at Table 5.7 shows that
much of the variance tapped by the chi square value mentioned above was
attributable to the fact that few studestts preferred to know their
results one week after completing the test. A second, but much smaller
source of variance‘came from the fact that as much as 50.5 per cent of
the students treated with immedi;te feedback preferred this treatment,
whereas the other 49.5 per cent was disfributed over the GEhBr two
preference categories. The distributions for the delayed KR and the
control groups were quite similar across the IKR and the l1-day DKR (

preference categories.
__/

The second test investigated the student's preferenc? for immediate
posttest KR versus one-day delayed KR, and conseq&ently,-combined the
previously ﬁsed delay categories into one. It was assumed here that
students who preferred to have their feedback one Wweek after finishing
the test would have chosen to&%%%ir results one day after, had they been
given only the first two options - viz feedback imnediately'after, or
one day after completing the test ~; and that the students who had
indicated a preference for one-day delayed KR;preferréd this option over

knowing their results immediately, and consequently, would have remained



in this category had they been given the first two options only.
Obviously, this assumption ignofes the operation ¢« (he :iceression
toward-the-mean phenomenon on the influence of t .. ~tuden-- choices

in the first situation where they were given thr<- cptior-

The observed proportions were 106/236 for IKR and 130/236 for DKR.
Though it seems as if there was a slight tendency to favour one-day delayed

feedback over immediate posttest feedback, the difference between these

two proportions was not significant, )(ibs z 2.4 < 95 ?1) = 3.84.

The preference X treatment and the preference effects. The analyses

referred to in this section were obtained from three two-way analyses of
covariance. Each of the performance in arithmetic scores served as a
criterion with the KR treatments as an independent variable. The students’
preferences were used as a second iﬁdependent variable (which may be
_better referred to as a stratification variable), and both significant
concomi tants (self concept of ability in arithmetic, and self concept

of ability in reading) served as covariates.

The lack of previous research in this area prevented the making of
any prediction about the treatment X preference interaction. It waé
thought, however, that since the students were asked to make a choice
after they had been treated, this interaction would be insignificant.
Table 5.8 displays the relevant F-values and shows that this interaction

was Insignificant at all three occasions. The students' preferences



Table 5.8
!
A Summary of the Treatment X Preference Interaction Effects

SS  ss af s Fois Prob. Sig.
Occasion 1-

90.9695 L, 225 22.7424 1.0766 . 3688 N.S.
Occasion 2

61.7804 L, 225 14.9839 L7077 . 5874 N.S.
Occasion 3

101.6066 4, 225  25.4017  1.2222 , .3022  N.S.

showed a significant effect on their performance in arithmetic before

the inception of the treatments, F(2, 225) = 3.469; p = .033:

\

However, . this effectvwas insignificant on measures of the criterion taken
after the students were treated with feedback, F(2, 225) = .6866
(p > .05) at Occasion 2, and F{2, 225) = .5852 (p > .05) at

Occasion 3. B )
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A Summary of the Findings

The analyses indicated findings which supported, very decisively,
the ma jor expectat}ons of the study. With respe ' to the influence of
KR on performance in arithmetic, the level of statistical significance

in every,énstance was beyond .001.

The two types of feedback treatments (immediate posttest KR and
one-day delayed KR) seemed from the tests of analysis of variance with

Tepeated measures, i be quite similar with both treatment groups

showing significant performance gains.

Sel: concept of aBility in arithmetic was, in'every instance, a
clearly sighificant concomitant with performance in the subject,
although its effectiveness showed a slight drop after the students

were treated with KR. Self concept of ability in reading, on the other

hand, emerged from a position of 1nsignif1cance before the first 1ssue

of XR to one of significance beyond'the .01 level after only one issue
of the treatment. By Occasion 3. one week after the second issue of
the treatments, the concomitant had returned to its former position
of in51gnificance The flnding of s1gn1f1cantlx positive regression
estimates of self concept .of abillty in arithmetic supported the
Proposition of a positive relationship’between the effectiveness of

feedback and this self concept measure.

»
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The interaction of self concept of ability in arithmetic with the
feedback treatments was not significant. The estimates indicated a
positive influence on the effectiveness of both KR treatments, but
the difference between these estimates never approached any level of
statistical significance. Self concept of ability in reading, on the
other hand, interacted significantly with the effectiveness of the two
KR treatments with the difference in regression estimates reaching the

L !

.01 level of significance by Occasion 3 (see Figures 5.4 and 5.5).

The students showed a strong tendency to prefer shorter than
longer delays of feedback. The.tendency was most pronounced for students
treated with IKR, the majority of whom prequred to know their results
immediately after completing the test,, However the differené; between
the entire sample's preference for immediate posttest KR or éne-day

delayed KR was not significant.



Discussion and Limitations

The finding that feedback influenced performance in arithmetic
was quite consistent with the theoretical notion that feedback affects
performance, as well as with the 1argé~body of research on performance
feedback. Few, if any, of the previous research efforts had examined
the effectiveness of feedback on performance in this discipline, with
students of this age level. White (1968) and O'Neil, Rasor and Bartz
(1979) came closest. O'Neil and his assocliates used a 50-item, objective
type IQ test of general ability, and thus included a few arithmetic
questions. Their subjects, however, were 116 volunteers from under ~
graduate psychology classes. It is interesting to note that both studies
reported a similar level of significance (p<.001) with the effecti;eness
of feedback on performance. 1In their study, as it was in this one, the
no-feedback group did not increase its level of performance, whereas
all groups treated with feedbéck made highly significant perfofmance

3

gains irrespective of the type of feedback they redeived.
.

e

The finding that immediate ﬁostteét knowledge of results waﬁxggt
better than knowledge of results delayed for one day may be seen as
consistent with the bulk of the research in the related liierature,‘as
well as with the theory of response competition or interference per-
severation. To appreciate this high degree of consistency, hoﬁever; one

I
;

> B 89



90

L )
would have to bear 4n mind the definition of 'Immediate feedback' as

used in this study. In the O'Neil et al (1979) study, the performance
of the immediate posttest feedback group was clearly the highest, being
significan£1y hiéber (p<.05) than those of the two more immedliate
feedback treatment groups. Thelr study did not include feedback issued
aftér longer delays. On the premise of this finding that immediate post-
test feedback is superior to immediate item-per-item feedback, as well
as on the assertion of the interference—perspveration hypothesis, one
would expect the influences of immediate posttest feedback and one-day
delayed feedback to be more similar than the influences of immediatev

item~per-item feedback and one-day delayed feedback.

Several, if not the majority, of the studies reporting a significant
difference between the gffectiveness of immediate feedback after each
item and delayed feedbaek noted significance at only the .05 level.

Some of these studies reported a significant difference only after the
use of a very sensitive criterion measure (Bz/wl) referre%ato as the
ratio of the subjects changing their wrong responses on Occasion 1 (Wl)

to the fight responses on Occas{%ﬁ 2 (Rzi' It is not alarming then, that
from a less censitive measure (the number right score) the difference '
between the effectiveness of immediate posttest KR and one-day deldyed

KR was not significant.

The number right score waé used in this study since it is the measure
uséd by the class teacher, and since the use of parallel forms of the

arithmetic achievqment test, rather than the same form on all three

o
—
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Accagions. made the use of RZ/W1 impossible or at least dubious.\ Also,
the use of RZ/W1 assumes that the extent to which feedback on one item
affects performance on another item is neglible. Though this assumption
may not be far from the truth in retention and recall of verbal material
this may not be the case in tests of arithmetic operations. In the
latter type of test items, each sum is a combination of several opera-
@ions which may overlap from one problem to another. For example, the
large majority of the items in each of the three test forms used to
measure arithmetic achievement involved the use of addition facts and
the regroupiné of numbers. A check on\thé students' responses across the
‘three occasions indigated that getting item 'i' right on Occasion 1 was
:not a sufficient condition for doing its parallel correctly on

Occasion 2 and Occasion 3.

Wﬂen the results of this study were compared with.previous findings,
the question was raised as to how much time shQuld elapse between the
response and the feedback in order to promote maximum learning. O0'Neil
et al's (£§79) immediate posttest feedback was associated with greater

tlearning than was immediate item-per-item- feedback; the present study
suggested that 1mmeaiate posttest feedpack was as effective as one-day
delayed feedback; and White's (1968) immediate posttest feedback treat-
ment was superior to feedback de;ayed for three days. This trend suggests
a feedback effectiveness. curve which is at its maximum point somewhere
betz@en immediately after and one day after completing the test. This
suggestion supports More's (1969) conclusion that the maximum point is

somehere between 2% hours and 24 hours after completing the test.
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It should be noted that the aﬁthor disagrees with the assumption
of White‘(1968) that cheating was distributed evenly across his treat-
ment groups. Subjects given the correct answers before handing in their
responses to the inveé?Igator were more likely to cheat than others
glven the correct answers after the investigator had taken home their
answer sheets for the weekend. Indeed cheating may have been at its
highest in-White's immediate item-per-item feedback situation. In the
present study, cheating among both KR treatment groups was likely to be
very low since 1) the electronic scorer printed the scores and other
marks in indelible ink; ii) students were glven a chance to better
their scores via the rescore option explained in Chapter IV (though the
second and third scof;s were not considered in the analyses); and
111) the students were told that the grades obtained on these tests
would not go on their report cards, that the exerciseswere designed to
glve them.practice.on‘some useful arithmetic skills, and consequently,

their improvement or second score was as important as their first score.

The finding that self concept of ability in arithmetic’was signifi-
cantly félatéd to performance in arithmetic was consistent with the
cor;elational research in this area. The observed regression estimates
suggested a relationshipvwhich was very similar to Brookover et ai's
(1964, 1967) measures taken independently of the influence of IQ. Work
relating self concept measures taken on the Student's Perception of
Ability Scale (Boersma and Chapman, 1977) witg 1Q gr‘actual ability

measures is being undertaken at present. However, data collected by

Chapman and Boersma (1979), using the Qtis Lemon Form K for Grades 3
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and 4, and' Lorge-Thorndike for Grades 5 and 6, indig&&ed findings which

Wwere consistent with the theoretical nd%fqn that“ )

unsuccessful students developeq'differeht sgI? ﬁbroept of their
ST *\ ‘Mt
academic ability independent of actual ability@&lqu, 1976) The
oy

regression estimates observed in thé- Arosent sxudy, therefore, may be
suggesting a genuine relationship between self concept of ability in
arithmetic and performance in the subject. That the covariation was
significant a® every stage of the experiment suggests that thie

relationship is reljable. .

The finding that at least one self concept measure (self concept
of ability in reading) interacted significantly with the effectiveness
of the treatments lends some support to the view that some sort of
processing or interpretation of the conjoin{ information is involved as
the student accepts and responds to performance feedback, and consequent~
ly, to the hypothesis of cognitive medilation in the learning process.
Performance gains, then, may not result purely from automatic reaotions

to positive étimuli, though‘the findings of this study do not rule out

the possibility that there is some influence of this nature.®

That the iegression es:}hates with respect to the IKR treatment were
higheﬁsignn those associated with the DKR treatment: (the regression
estimates for the self concept of ability in arithmetic concomitant
showed this trend, also) supports the theory that interference Or response
competition operates in innediate feedback situations. It suggests

that whereas high self concept students in an immediate feedback



T

o

situation may overcome inhibitions in the process of learning by their
more positive attitude and possfblngreater effort, lower self concept
students seem not éo overcome these inhibitors as easily, and coﬁsequentr
ly, do less weli'than cther low self concept\gtudents in an jinterference

free situation. Though the initial perfbrmance oRAJKR subjgcts was higher

not be the result

than that of IKR subjects, the trend observed seem
~

of a ceiling affecting the former group more than the latter since the
means and standard deviations suggested enough room to accomodate in-
creases in performance and the overail gains for the two treatment groups
‘were very similar ( see Tables 4.1, 5.2, 5.4, 5.5 and 5.6)

A}

The finding that self concept of ability in reading was as reactive,
or unstable, as self concept of abilit& in arithmeti? throughout the
treatment phase of the experimenp was interesting. The regression slopes
were; 406 (p = .0004), .278 (p = .0163), and . %3 (p = .0025) for self
concept of ability in arithmetic; and .244 (p = .0504),"..353 (p = .0055),
and .307 (p = .0131) for self concept of ability in reading at Occasions
l, 2 ard 3, respectivel&. This compari§on of the fegression estimates
shows self concept of abiZity in reading as escalating from a positioﬂ
of insignificance at Occasion 1 to one of significance beyond the .01
;evei on scores taken after the first issue of the treatment. Self concept
of ablility in arithmetié, on the other hand, was reduced from sigﬁificance
beyond the .001 1gvel on Occasion 1 to a lower signific&nce which was be-
yond only the .05 1e€§1. ‘Though this behaviour of the covariates supports
the claims of Bilodeau and Bilodeau (1958), and Tait, Hartley and Anderson
(1973) that retention is. largely ﬁ verbal phenomenon, and the conclusion.

that reading is the greatest.task of the student in his first years at
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school (Cronbach and Snow, 1977), one would expect a higher inte;action
between self concept of ability in arithmetic and the effectiveness of
performance feedback in arithmetic, than between these treatments and
self concept of ability in reading. The-finding that greater transactions
take place with the latter construct, however, gives added prominence to
the view that the effectiveness of feedback depends in part on the

i
‘subject's ability to interpret and use the conjoint information.

The findings with respect to the students' preferences clearly
suggest that this population of‘students prefers shorter than longer
delays of feedback. Also, it should be noted that students who had
efPerienced the immediate feedback tre%ETent showed greatest preference
for this type of feedback. Granted that kR has some attributes of a
rewgfﬂ, this finding is consistent with the research on animals
(Davénport, 1962; logan, 1968; Ainslie, 1974) that the immediate reward
ig preferredlover the'delayed reﬁard. The feedback stimulus, however, -
may have qharacterist?cs other than those common to fewards since it is
accompanied by information which may be positive or negative, confusing
or enlightening when it is related to previous knowledge and experience. )
The finding &no difference between the students' preference for
immediate posttest KR and one~day delayed KR adds some relevance to this
point. This latter finding may be the result of other factors, 1like
degre &/9 of confusion, of the feedback situation, and consequently, may
Ppyindicating that, other things being equal, students show less liking

for a confusing situation than for one that is void of conflict.

-

—~ . |
‘ {
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A Statement of limitations
. : \

Though considerable effort was madé to obtain items betneén the .4
and .6 difficulty levels, a somewhat large number of the items on the
final forms were easy, falling between the indices of 6 and..8. fhough
there was room to accomodate increases in penformance, moreJdifficult B
items would have increased the error rate; and, cohsequeﬂtly; the amount
of interference or cénflict between the correct and incorrect xesponses.
In the same vein, items of slightly higher discrimination indices could .
have contributed to the mfLjor task 6f discrimiéating sgiueeﬁ the per- ‘
formance of subjects in the IKR and DKR treafmen£’groups:

_/ ‘

The task of preparing three forms of an instrﬁment that is just
right, however, takes a little more time than could be.afforded in this
study. In rgplications of these findings, if the researcher wishes to-
focus on the arithmetic operations of addition and sulbtra “ion,-it
may be easier for him.to obtain items of a high difficulty level With"

Grade 3 than with Grade 4 students. o \
) , , : .

Previous hints have been made at the use of a more sensitive . ‘l

measure of the criterion. Though a‘closer examination suggests that
: (3

N ,
the use of RZ/H1 as the criterion wguld have resulted in similar gfndings

in this study, it is most often wd‘thwhile to give some thought to the o

/.
use of a more sensitive criterion.

.

~

That there were iﬁi{ial'differences between the treatment groups

was unfortunate. This resulted primarily from the fact that the overall
J , | | .

- i
L ‘ /—\
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sample was distributed ov;r the treatments in clusters, and not on a

purely random basis. Though this method produced an undesireable situa-
tion'here. the alternative'was likely toﬁresult in confusion in each N
classromm and greater influence of extraneous va ables, ;nd, consequently

should not be preferred in experiments Q§ this nature.

Suggestions for Further Research

rd

It would be intéresi};g to replicaté this study using more diffi-
cult items in the‘aqithmetic‘tests so as to increase the likelihood of
cénflict between the correct and incorrect responses. The findings wiég
respect to tﬁe inte:actions between the signi}icant self céncepf conco-

mitants and the effectiveness of the treatments will do well with further

investigation. It may be that the very strong relationship between self

" 4

concept ?f ability in arithmetic and performance in the subjéct made it
-a significant covariate in'éil feedback sétuations, and consequently, a
poor discriminator betweer the effectiveness of the treatments. However,
this explanation need: to be reexamined in a subsequent research.

‘ .

Further studies connecting preference for type of feedback and
feedback effectiveness are néeded if one is to kncq‘how £his aspect of - <:;
the research compares with the propositions of the theory of interference-
perseveration. Subsequent research efforts in this area may do better if
they were to focus on the degree of conflicting information presented
with the féédback and reduce the conjoint rewarding elements of the

construct.
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APPENDIX A.

Domain of the Arithmetic Achievement Test

The criteria which determined the suitability of content for this
domain were: 1) the type of content (operations in arithmetic) the

.researcher was interested in; 1ii) the level and other features of

arithmetic content included in the Grade 3 curriculum guide for
teachers in Alberta.

The following examples were used to convey the meanings of

abreviations employed {p this domain definition:
)

H(C) ~ canonical horizontal arrangement.

In instanceg where an ch) arrangement was used, the problem was
Presented to the student as follows:

28+ 7 - __ 28-7=__ 28X7=__ 28:7=__ ;

H(Nc) ~ noncanonical horizontal arrangement. ¢

In inétances where H(Nc) arrangements were chosen, the problem
was presented to the student as follows: '
7+ = 28 28 - =7 7X__ =28 28:__ =7

___+7 =28 —_=7=28 __X7=28 = =4
: N

V - vertical arrangement. S . : 3 :

Eig;z}es of vertical arrangements ar aszollowsz o7

28 2828 28 . 2828 777 0 28 28

7 M =7 -7 28 X7 37

¢ - complete, requiring the filling in 6f a blank space in a sequence.
r - rewrite, requiring a transformation or an expansion.
n - next, requiring the next higher or the next smaller number.

i- 1dentify, requiring an identification of the correct choice
from among several options.

108 -
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Replacement

etc to 1/9

representations..

Op. Format Content Features scheme Weight
+ H(C,Nc) Sum 31 to With re- __ ~ 3 addends of 1 or 4
Lo grouping 2 digits.
- H(C,Ne¢)  Minuend With re- 2 digit sudtra- s
29 to 39 grouping hends.
~  H(Nc) Minuend 10 With re- 1 or two digit ,
to 19 grouping. subtrahends.
+ v Sum 18 to  With 3 addends of 2 or 4 o
999, excl. regrouping. 3 digits.
mult. of 10 , : .
-V Minuend 101 With re- 2 or 3 digit’ ~ 4
to 999. grouping. subtrahends. .
- R(C) Minuend = \"Qith re-  one 2 digit sub- 1
' 1000 grouping. trahend between
: 11 and 14. -
ch.nc) Number faé¢ts Excl. mult. 1 digit factors. 3
product. 2 of 10. ~
to 48. .
. . N PN N . i .
- Product 101  Excl. mult. 1 digit multiplier. 1
to 299 of 10. J
Sum 1001 to  With re- 2 addends of 3 1
1100 grouping digits.
H Number facts Dividends 1 digit factors 1
_ to 18
Counting by ~ multiples, up to the 50th 1
5 and by 10 before or multiple.
N . after ‘
Counting by . multiples, 10th to the 20th 1
3 and by 4 before or - - multiple.
v -after
Numéralg Excl. mult. expansion or trans- 1
101 to 999 of 10. . formation, e.g. from
. figures to words.
i pictorial Fractions circular, triangular, I
i 1/2, 1/3, or rec
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A TEST OF ARITHMETIC OPERATIONS

A

Directions:
skills you have learnt already.

The test contains

This test gives you a chance to practice some of the mathematical

exercises. Four answers are given for each exercise,

You are to choose the ONE answer you think is correct. Then, find the
row on the ANSWER SHEET that is numbered the same as the exercise. Now,

shade the answer space which matches the answer you have c

sen.

Here are two sample exercises. The first one is answered for you.

SAMPLE ITEMS:

arry . Sue
1. Who is Bob?
a) a big man b) a boy
a woman

c) agirl d)

The correct answer is 'a boy ; that is, the choice 'b'.

We shade 'b' in the first row to show this.

2. X ngg;s Y
'X'. has more marbles than

- a) false b) true
c) both true and false

d) neither true nor false

%%
y?

The correct answer is 'a'. Show this by finding row 2
(to match exercise 2) and shade the choice 'a' on the
_ ANSWER SHEET ofctured on this page. DO/??-EOW.

TURN OVER AND BEGIN THE TEST.

—

hod

Qs 1 e20 o3 4 B
H M N .4 ol 4y 4.5
ey o 2 3] )/ 5
(o t:

|
;
j

c:4: ::b.))l

Qo oot 2 o3
lca ebw o o0y €
2cas b cco Oy €
3 can by Lo od: T
4:as by o oody T
§wa: by cC: ood: €
6 cas by x.C:)~ tds (e,
1:a: b. e d: €
Bas b o dy B
9 cds b cody €,
0 2. cbs o ody T
17 a by e ot 'e'ﬁ
]2 cas b e ods € i
]3 t@n by o oeds € ;
14 cas & cCoo: e
]5 ta: by 0 €
. ]6 vas b eCo b (€
17 a5 b t:Cf:~ e
]8 cas by cCn e
19 va: obs e e
20 a b rC E
2] casr b eC:
22 @5 wb o
23 «a» rll).:, tCoy
24 ras b oo
25 as by ccs
26 ra: by wcen
27 ra: «b: e
28 cas b oo
29 cas cbs (oo

30 a.




1. +24 + 14 = 48
a) 86 b) 20 c) 10 d 9
¥
2. 17 + +6 = 32
a) 9 b) 19 c) 11 d) 55
3. 19 + 4 + = 37
S~ . 60 b) 24 ) 14 d) 13
4, 36 -17 =
a) 18 b) 19 ) 29 o 53
’ ]
5. 27 - = 15
a) 42 'b)'713' ‘c) 12 d) none of these
6. 345 v
-67
a) 412 b) 378 c) 278 d) none of these
7. 38
26 .
+42
" a) 96 b) 106 c) 94 d) 104




231
387

+135

a) 643

b)

653

c) 743

d) 753

51
158

+369

a) 584

b)

464

c) 474

d) 473

10.

37

+828

a) 848

b)

859

c)‘ 949

d) 959

11,

85

oo

-218

a) 293

b)

303

. ¢) 133

d) 143

12,

32

a) 256

b)

d) 246




13. - 14 =3
a) 143 b) 17 c) 12 dh 1
4, 710
-298
a) 512 b) 500 c) 412 d) 420
15. 784
-28 :
a) 766 . b)) 756 c) 312 d) 757
1A. X6 =5
a) o0 b) 1 c) 2 4) 5
17. 5 X = 45
a) 5 b) 8 ) 7 o9
18. 6 X 4=
a) 64 b) 18 c) 24. d4) 28
19. 14=2
8 c) 6 d) 42

a) 2 bh)




a) 23 b)

20. 585
+418

a) 1003 b)) 903 c) 06 4) 993
21. 1000 - 11 =

a) 989 h) 999 c) 10R0 4y 880
22. Which pair of numbers should go in the blank spaces?

. 4170, 180, 190,

a) 160, 165, h) 168, 169, c) 160, 161, d) 150, 160,
23. Which number best fits the blank space?

___, 40, 44, 48,

a) 41 bj 39 ¢) 33 4) 36
P -
24, The number 142 is equal to which of the following?

a) 1 + 4 + 2 b) 10 + ‘40 2

c) 100 + 40 + 2 d) 100 + 4 + 20
25, +8+7 =37

d) °52




26.

2 -3 ' 4

R <
In which of these figures is ONE-QUARTER shaded?

f

a) 1 . b) 2 ¢) 3 d) 4
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A TEST OF ARITHMETIC OPERATIONS .
Directions: This test gives you a chance to practice some of the mathematical
skills you have learnt already. '

i

The test contains exercises. Four answers are given for each exercise.
You are to choose the ONE answer you think is correct. Then, find the
~row on“the ANSWER SHEET that is numbered the same as the exercise. Now,

shade the answer space which matches the answer you e chosen,
Here are two sample exercises. The first one is answe - . - you.
r—- ey Gl 29 63 4 e
SAMPLE ITEMS: 1 s s e as e T
“ANSWER SHEET
Q¢ D0 :'ga t:d:y h
]:a: e - cds
2(3:) D cCo O
\ ' 3!'3: tH ~Co od
arry Bo Sue ' d:as b ot ods
1. Who is Boh? / 5‘3: D oG ood:
J . td- by Co o
t ig ma ‘ b) a bo 6:a
a) a big n - ) y Tear b o
: C) a gir] d) a woman 8 cas by cen cd.s
/ v ’ t . 9(3: by oo .ds
The correct answer is 'a boy'; that 1s. the choice 'b'. 10:8, :bs ¢y «ds

]] cda by ChH eds
]2 ta: bh: 0 t:d)
|3 @ by e od-

X @ - Y QSO E; “ : 14 vas b e ds

We shade "b' in the first row to show this.

'X" has more marbles than ‘'Y'. , - 152+, «co :d-
a) fa.lse b) true ‘ . ‘ ]sla: it Co g

]7(3: b t:Cs :d>s
c) both true and false ‘ , 18 car b cCo o
d) neither true nor false © 19:a: by o o

20 a- by :c: :d.
21.8* ebs e ¢ 0

The correct answer is 'a . Show this by finding row 2 799 :a: b cco)d
(to match exercise 2) and shade. the choice 'a' on the 23;a,f,b; DU

ANSWER SHEET oictured on th1s page, /DO II NOW. ™~ 24 ca: by oy ods
- v 25 td@s by oCor ods

26a: by weo o d-
2] ca: b cos <0
28 cas by cen 0
‘ 29 c@as b €y 1ds 1€,
.-30 a. b: -c d"(»?

TURN OVER AND BEGIN THE TEST.




1. +20 411 =47
a) 87 by 17 c) S $H 7
2. 14 + + 1= 4)
a) 23 h) 24 ¢y 2 d) s8¢
3. 17+ 8 + = 44 o
- ;
a) 29 by 18 c) 19 d) 69
. |
A, +35-16= .
) 18 b) 19 €¢) 29 d) 5
5, 29 - - 15
a) 44 b) 16 ) 14 d) nnne;oi' these
6. 256 |
“ -18 ™
-. a) 334 b) 278 c) 173 d)  none of these
7. 27
24 .
+54 _ ‘
8) 95 °  b) 105 c) 9 d) 104




8.

159
419

+184

a). 662

b)

762

642 R d) 752

58
279

+137

a) 463

~

b)

374

.17

+326 .

a) 349

b)

339

11. ’

51

PR

343

a) 192 ‘

: b,'

292

392 - d) 394

12

X7

a) 168

- _b)

158

c)

33 © d) 148




-7=6

13.
a) 76 b) 1 ¢) 13 d) 12
14, 750
-64
a) 786 b) 696 c) 690 d) 686
15. 907 -
-821
a) 186 b) 106 c) 86 d) 1728
16. 9 X = 18 ‘
a) 27 b) 2 ¢) 3 d) 4
17., X 6 = 48
a) ‘6 b) 7 = ¢) 8 - d) 9
18. 8X2= -
a) 16 b) 14 c) 24 d) 10
19. 21=6
. a) 16 b) 7 c) 6 " d) 5




0. 429 |
+687_ ,

a) 1016 b) 1006 ¢) 118 d) 1116

21, 1000 - 13 =

a) 887  b) 988 ¢) 997 d) 987

22, Which set of nuaaers should go in the blank spaces?
. , 350, 360, 370, (jff \

a) 340, 345, b) 348, 349, c) 330, 340, d) 340, 341,

- ~ . //"
23, Which number best fits the/tﬂank space?
. 64,68, 72, // .
a) 60 b)) 6 - ¢ 63 d) 73

28, The number 565 is equal.to which of the following?

a) 5 + 6 + 5 ~b) S50 + 60 + &

[ c) 500 + 60 + 5 d) 500 + 6 + S0

25,  +4+7=238

a) 17 by 2 c) 27 ) 49L"




1 ?

lh which of these figures §s ONE-HALF shadad?

~—
E Y

a) .l ’ b) 24 <) 3 d
’ e

s



ARITHMETIC DRILL
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FORN THREE )
ScwooL : | GRAbg"
NAME
Boy ____ orR GIR& _._____ BIRTH Date

Bt

. Toapv's'Date

8y

Casihad rt Juip L

Vo d o]



A A TEST OF ARITHMETIC OPERATIONS

Directions: This test gives you a chance to practice some of the mathematical
skills you have learnt already.

The test contains 2¢ e.xer'cises..Four answers are given for each exercise.
You are to choose the ONE answer you think is correct. Then; find the |

row on the ANSWER SHEET that is numbered the same as the exercise. Now,
shade the answer space which matches the answer you have chosen.

Here are two sample exercises. The first one is answered for you,

- - -~

r_- eQr eI a2 a3 c4n :-5-!
] [${o SIN +5 RN & T I ¢ S I 31 :?'

| oA E_

0 ey 2 3o ndn

SAMPLE ITEMS:

' ca) vigm tCo , cdy €
2 @ b t.c:!{ cds €.
3 8 (:b:) tC:r nd:: :?'
Harr_y 4 -1 ) thy o d: e
1. who is Bob? . ‘ : 5:3:: b oG ody :-é-.-)
. i ’ B ta:s cho oGy dy e
a) a b1g mﬂﬁj’ b) a boy 7:3:: ::b:: :.:C:a (:d;: t?: )
~C) a gir] d) 2 woman . 8:'8:: [ [EoTIRE &) KT /
‘ 9 can ‘::l}.; tCs 1Oy e
The correct answer 1s ‘a boy ; that is, the choice 'b'. 10:@5 cb: s ods B
n ]] cas b et gy cen |
We shade 'b' in the first row to show this. | - |
. ]2 t@s b oty ey e !
» '3 TR Y o TRINT oY RN T ¢ SRR -IE I
2. . X [ . Y 00'0 14 ra» «b> e wds TE
'X" has more marbles than 'Y'. llg‘#’ ‘fr" ven :ﬁ" g
. ) . t8y Dy G oy el
a) false b) true ] can b oo s :_,e__"
c) both true and false *18 van by oy uds (B
_d) nefther true nor false - 19 cbn oy ods F

zu.t'a.v by eCo :d:
2] za@n s ot G

of f &\&

The. correct answer is ‘a'. Show this by finding row 2 92 & b «&s ds
(to match exercise 2) and shade the choice 'a' on the 23 a5 by wen ods
ANSWER SHEET pictured on this page. DO IT NOW. 24 2> b: con od: T
’ . 25 s b el ‘crd'. g
. o /26 @ By ey od. €.
TURN OVER AND REGIN THE TEST. 27 by oo 1d T

o &

28 c:_&:). D sy -d e
&gtﬂra D, ey oda €
:a: b -¢c d ¥

- -y ' '

T o N DR
Qv EAREEAINEN DArgih e N u i M S St a2




a) 719

1. _+23 417 = 46
a) 86 b) 40 ¢} 6 d) 7
2, 19 + +7 =43
a) 27 b) 17 c) 26 d) 69
3. 14 +8+ =" 43
a) 21 b)) 2 c) 23 d) . 65
4. 37 - 19 =
a) 16 b) 18 ) 1 d) 28
‘ —x-
5, 29 - =13
a) 26 b) 17 c) 15 d) none of these
~
N
6. 24
' X 6
a) 144 b) 4 c) 3 d) 124
7. 543
'b) 567 c) 477 d) 467 -




23
+44

a) 93

b)

103

c) 92

d)

102

9. 349
294
+203

b)

836

c)

746

d)

846

10. 78
164
+279

a) 421

b)

521

411 .

d)

511

11, 35

81
+667

a). 673

b)

873

c)‘

783

d)

773 —

tevaa

182

a) 278

b)

178

96

,d)




- 3a7

.a). 24 b) 40

13,

a) 4 b) 10 c) 37 d 73
14, 340

-53

a) 393 b) 387 c) 287 d) 290
15, 961

-484

' T

a) 580 b) 577 c) 477 d) none of these
16. X7 =28

a) 35 b) 21 c) 6 d) 4 %)

-

17. _:13s=6

a) 2 b)) 9 c) - 18 d)
18. 9 X =27

a) 3 b) 30 c) 4 d 5
19, 8X 4=\

c) 16 d) 32




20. 432
+589
a) 1021 b 922 c) 921 d) 9
VA Y Vo e N —

21, 1000 - 12 =
a). 998 \) 987 c) 988 d) 1088

22, Which pair of nyftbePs should go in the blank spaces?

‘ » 140, 1589, 160,
a) 120, 130, - b) 130, 135, c) 130, 131,
d) - 138, 139,
D .
. 23. Which number besy fft5 the blank space? N
_ ., 135, 138, A1,
a) 138 ) 13 ) 132 d) 130
M

24, Two hundred fifty, twd 1s equivalent to which of the following?

a) 200502 p) 20052 ¢) 20502 d) 252
NN A

25. +16+5=2g

a) 50 oy ? c) d)




e e ——— o a0

1 ‘ 2 3 4 -
In which of these figures is ONE-FIFTH shaded?

a) 1 | b) 2 c, 3 d) 4
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CURRICULUM VITAE . o)

This curriculum vitae is restricted to my post high‘school experiences

which are most related to the production of thig thesis.

September 1965 - 1966 - 1967 - 1968
I taught at an elementary public school for three Yeers starting 1965.  As

was costumary at Grade 4, this involved teaching all the subjects offered.

. ' W
Consequently, it was here that I was first exposed to the teaching of

arithmetic.

September 1968

I was awarded a scholarship to pursue studies at the Teacher Training

Department of ;he Antigua State College. This led to my pfofessional

L] ‘
certification as 4 teacher. Special honours obtained were an A- overall

average and an Endorsement awarded by the University of The West Indies.
.

January 1969

I wvas elected First Years Representative at the Antigua State College

then The Leeward Islands Teachers Trai‘ing College.

January 1970

1 wvas elected Headman Student at the Antigua State College, then LITTC.

September 1970

I was transferred as a Certificated Teacher to a Secondary School (high

d

. -
- - \__—\ v
- N ¥ .



—
school). There I taught mathematics at Grades 7, 9 and 11. ‘With more

than 2/3 of my weekly teaching schedule (that is, over 20 periods pei
week) allotted to matﬁématics, I had to devote much of my time to the
close reading of methods, tecﬁgﬁques‘and innovations of mathematics
teaching.

September 1970 - August 1973

I was selecfed to work along with a team of mathematics teachers and
consultants in a four-year Modern Mathematics Project. This involved
putting together a series ot.téxts and workbooks for junior secondary
school children. The texts were entitled Joint School Project Mathematics
for the Qaribbean, latef to be recaptioned Modern Méthematics fc tb
Caribbean. I was required to attend vacation seminars, téltry out tests
and exercises, and to meet with y}fh a coordinator or a consultant at
least once a ﬁonth.

~

Sumnfer 1973

was : .
I selected to serve as a co-tutor of Art (Painting) in a Teacher Vacation
Course sponsored_joihtly by the Canadian Teachers' Federation and The

Antigua Union of Teachers.

September 1973 - June 1975 )

1 was awarded a CIDA scholarship to complete my first degree at the Mona
, . : v

' (Jamaica) campus ?f the University of the West Indies. The requirements

of the degree incfhded the conducting of two separate pieces of Tesearch,

the first of which was merely a learning experience for the second.



- ' ’
The second of these studies was entitled "A Comparative Study of the -
. i Mthemglics '
Self-Concept of Ability;of 'A' and 'D' Stream Eighth Grade Students of
Kingston, Jamaica." The results obtained form the sample of 338 Junior
Secondary School Eighth Graders indicated that 'A' and 'D' stream eighth
- graders had similar (p> .03) academic self-concept/ arithmetic performance
relationships, though the difference between the corresponding relation-

ship was significant when higher and lower performers in eé&h ability

stream were compared.

September 1975
I returned to teach mathematics at Grades 9,10, and 11, and at the same
time functioned as Head of the school's mathematics -department. I held this

position until Deéémber, 1978 when I left to take up studies here in

January of the following -ear. o

Summer 1975, 1976, 1977

I was selected as a Co-tutor of Mathematics in teacher training vacation
courses sponsored jointly by the Canadian Teachers' Federation and the
Antigua Union of Teachers. Sectioqs of these c;urses took on workshop

type sessions where problems and methods oflmathematics teaching were

“ discussed

, o
May 1977
I vas elected General Secretary of the Antigua Union of Teachers. ‘i'
July 1978

Selected as a Co-tutor of a Testing and Measurement workshop for Heads of

Schools sponsored jointly by the Organ of Canadian Overseas Development (OCOD

and the Miniatry of Education, Antigua. . .



