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This study tests the effectiveness of a program designed

to use extrinsic incentives in improving the motivation of

disadvantaged students to achieve academic success. This

study seeks to determine whether the specific extrinsic rewards

provided in the program actually improve the success of

students on classroom tests. A secondary purpose of the study

is to assess the extent to which that success, if achieved,

becomes itself a reinforcement sufficient to maintain continued

success in the classroom.

Ignoring age and grade, students from the sixth, seventh,

and eighth grades were grouped by their skill level in mathe-

matics and assigned to an individual teacher. The study was

conducted during four consecutive two-week periods. Base-line

data were obtained during the first two-week period of both

experimental and control students under regular classroom

conditions. Extrinsic incentives were applied to the experi-

mental group during each of the following two-week periods

and identical measures were taken during the same period of

both the experimental and control groups. The analysis-of-
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covariance statistical treatment was used to compare changes

on test success. The .05 level of confidence was held as the

standard for statistical significance.

Two extrinsic incentives, a free movie and a monetary

reward, were employed to bring about improved performance on

mathematical tests. Separate and combined effects of the

incentives were examined for the total group and for sub-

groups based on sex, ethnicity, and initial mathematics

ability.

All hypotheses stating an expectation that providing

extrinsic incentives would increase means on the total-group

test were rejected. Five hypotheses were tested, four. dealing

with effects on test success during the four periods and one

related to effects on behavior. The hypotheses, related to

achievement, developed the expectation that experimental

students would

(a) respond to the movie incentive by working significantly

more problems on the weekly tests than control subjects

during the first incentive period,

(b) make another significant gain when the scrip incentive

was added,

(c) maintain their improved performance through the

incentive-withdrawal period, and

(d) complete the study at a level of test success signif-

icantly higher than that of control students.
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The fifth hypothesis dealt with the expectation that task-

related behavior of experimental subjects would also improve

significantly.

The data generated by the study, considered in light of

the findings from the literature, support the following

conclusions:

1. External rewards normally available in the school

setting can affect an immediate improvement on the academic

achievement of adolescents in the upper ability level of a

disadvantaged scholastic population.

2. An extended study would be necessary to assess the

effects of external rewards on the achievement of students

of average or below-average ability within the educationally

disadvantaged scholastic population.

3. Special privileges will suffice to motivate high-

ability disadvantaged adolescents. Material or monetary

rewards improve motivation but are not necessary for students

of middle-school age.

4. The use of external rewards will generate motivation

that will not be extinguished immediately upon removal of the

external reward and will not act in such a way on students'

motivational bases as to impede the intrinsic reinforcement

value of achievement.

5. The standard of eighty percent test success necessary

for students to attain the movie incentive was beyond the

realistic expectation of many students.
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CHAPTER I

INTRODUCTION

The relatively depressed academic achievement of dis-

advantaged minority children has been sufficiently docu-

mented. Coleman's 1965 findings (37) have since been

generously supported by data generated through local school

district and statewide assessments (35).

Strategies devised to improve achievement of this par-

ticular segment of the population have not been completely

successful (18). These attempts have centered around

compensatory programs and/or the classroom integration of

disadvantaged minority children with middleclass students.

Results have been mixed.

Recently, success of reinforcement strategies with

special students, such as autistic and retarded children,

has evoked numerous attempts to improve classroom behavior,

as well as academic achievement, through the use of extrinsic

incentives. The vast majority of these efforts have also

been aimed toward special populations in unusual settings,

such as special classes, schools for disruptive students,

and small, remedial classes, as well as toward individual

students.

This interest in attacking the problem by improving the

motivational basis for disadvantaged students has support
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from several writers who suggest that the child from the

educationally disadvantaged environment may not be sufficient-

ly reinforced by achievement itself and may require, at least

at some time, concrete rewards to motivate industry.

Green and Stachnik explain that "middle-income children

have been handsomely rewarded for their achievement" (19,

p. 228) and thus, have had their behavior shaped toward

achievement early in life. The writers contend that low-

income parents often "lack the skills necessary to inculcate

such a value system in their children" (19, p. 228).

Goldberg (17, p. 57) also suggests the use of tangible

rewards for disadvantaged children. The use of "social

praise" and/or knowledge of results' as reinforcers is per-

ceived by Goldberg as too intangible for many disadvantaged

children. He concludes that material rewards could be used

transitionally for unmotivated students.

Martin (25, p. 566) perceives the tendency of children

to seek approval of adults as a type of conditioning and

contends that not all children develop this dependency. He

further surmises that children who have weak dependency on

adult approval will be difficult to socialize.

Presently, students are not unrewarded or unmotivated.

Traditionally, teachers have provided such apparent rein-

forcers as praise and good reports or grades for all stu-

dents. Those traditional reinforcers present in the
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classroom seem to be dependent upon the students' respon-

siveness to authority-approval.

The continuing failure of those traditional intrinsic

reinforcers to promote academic success of the larger

segment of disadvantaged minority children must be recognized.

We must seek means to improve their achievement-motivation.

Statement of the Problem

This study analyzed a program to improve disadvantaged

children's motivation to achieve academic success utilizing

extrinsic rewards.

Purposes of the Study

The major purpose of the study was to determine whether

the specific extrinsic rewards provided would elicit im-

proved student success on classroom tests. A secondary

purpose was to assess the extent to which classroom success,

if elicited, would itself become a reinforcement sufficient

to maintain classroom success.

Hypotheses

In order to achieve the purposes of the study the fol-

lowing hypotheses were tested:

1. The mean mathematics test score of experimental

subjects obtained during the first incentive period will

significantly exceed that of control subjects after adjust-

ments are made to mean scores to allow for group differences

revealed during the base line testing period.
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2. The mean mathematics test score of experimental

subjects obtained during the second incentive period will

significantly exceed that of control subjects after adjust-

ments in mean scores are made to allow for differences

between the two groups revealed during the first incentive

testing period.

3. The mean mathematics test score of experimental

subjects obtained during the withdrawal-of-incentive

period will not significantly differ from that of control

subjects after adjustments in the mean scores are made to

account for differences between the two groups revealed

during the second incentive period.

4. The mean mathematics test score of experimental

subjects obtained during the withdrawal-of-incentive period

will significantly differ from that of control subjects after

adjustment of mean scores to account for initial, base line

differences between the two groups.

5. A significant relationship between classroom behavior

and experimental-control group membership will be induced

during the first incentive period and maintained through the

remainder of the study.

Definition of Terms

1. Extrinsic incentives--Specifically, this referred

to a free movie provided each Friday for qualifying students

and to a monetary reward for correctly completing test
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items. The term referred to tangible rewards, such as trips

and gifts, and not to feelings resulting from praise or

approval.

2. Classroom success--This was equated with success

on weekly, criterion-referenced mathematics tests.

3. Middle school--A school which served students in

grades six, seven, and eight.

4. Trimester--A plan of organization for the school

which consisted of three twelve-week periods in which students

were enrolled in most subject areas for two of the three

trimesters.

5. Disadvantaged--Students in a school in which more

than ninety per cent of the students scored below the norm

on a standardized test battery.

Limitations

Findings of the study relative to effects on academic

achievement were restricted to the specific population and

subject area involved in the study. Findings relative to

effects on classroom behavior were restricted to the specified

age group and subject area.

The study was limited to two incentives, an entertainment

film and scrip, which could be exchanged for any item of

value in the office or cafeteria. The possibility that re-

sidual effects of the first incentive period interacted with

the second incentive period prevented an absolute assessment

of the separate effects of the incentives.
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It was also recognized that short-term effects might

not be identical to those observed after a protracted time

span.

Basic Assumptions

It was assumed that the disadvantaged, middle-school

subjects in the study were not achieving their academic

potential and that they are not highly motivated by adult-

approval to strive for task success. It was further assumed

that teaching effectiveness would not vary from one class to

another and, also, that steps taken to insure test validity

would be adequate.

Review of the Literature

Interest in incentives has been spurred by the belief

that new educational programs of recent years for disadvan-

taged children have not produced impressive results. In-

trinsic motivational bases, however, have been employed with

varying success and continue to be investigated as a source

of motivation.

In an after-school reading program, Clark (9) provided

potential drop-outs with verbal rewards at a high frequency

level. One class was told only to "keep up the good work"

while others received verbal praise quite frequently. The

group receiving the verbal reward quite frequently and sig-

nificantly outperformed the other subjects on a reading test

after eight weeks. Cormier (12) was successful in improving
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behavior of junior high students using teacher-praise as a

reward for task-relevant behavior, while ignoring disruptive

behavior.

Efforts to motivate children by employing grades and

competition have not met with outstanding success. Grades

were used by fallen (38) to motivate spelling achievement.

The scoring and tabulation of tests were varied in such a

way as to provide the children an opportunity to be motivated

by self-rewards, group-rewards, or teacher-rewards. The

data failed to reveal superiority of any one of the three

sources of motivation. Clifford (11) has found competition to

be ineffective in motivating achievement. After weighing

the effects of both face-to-face competition with peer

groups and competition with national norms, she concluded

that neither was particularly effective in influencing the

behavior of fifth graders. In another study (10), the writer

concluded that neither performance nor retention on a

vocabulary-learning task of fifth graders improved under a

competitive system over that of a control group.

A program aimed at improving general motivation was

implemented by DeCharms (13). The program^ consisted of four

training units of study whose specific objective was to help

low-income, black students perceive that goal attainment was

under the control of an individual. DeCharms concluded

that the training course increased the students' motivation

to achieve and as a result goal attainment was achievable.
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DeCharms concluded that the training course increased the

students' motivation to achieve.

Free-time or alternate activities have been widely

used as incentives to motivate either improved behavior or

academic achievement. These incentives are of great practical

importance in that they should be readily available in regular

school settings. Most studies, however, deal with special

students in special settings.

Six deaf children were rewarded with free time for

not leaving their seats by Osborne (29). He reported that

the frequency with which these students left their seats de-

creased when a reinforcement contingency procedure was in

operation and increased when the reinforcement was provided

without the contingency provision. In a study Bushell (7)

reported that the study behavior of twelve preschool children

was alternately increased and decreased as contingency re-

inforcement, in the form of participation in special events,

was provided and withdrawn.

The use of free time as a group reward for group task-

relevant behavior was introduced into a special junior high

school for non-achievers by Andrews (1). A buzzer clock ran

during worktime for nine students, and if any of the

students exhibited irrelevant behavior, the clock was stopped

and free time withheld. The writer reported an increase in

the proportion of time spent in task-relevant behavior
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during the incentive portions of the repeated cycled of

treatment, no-treatment, treatment.

Special privileges have been found effective in modifying

behavior. In a home-style training setting for delinquent

youths, rule violation was recorded daily. Classroom be-

havior was significantly improved through the use of a

daily report to parents stating that the student had obeyed

class rules and studied consistently that day. Parents were

instructed to reward students who carried home a positive

report with special privileges and withhold special privileges

that day from those who did not earn the satisfactory report.

Bailey (4) concluded that privileges dispensed remotely by

parents can improve classroom behavior of older children.

Buckholt (6) successfully utilized tokens exchangeable for

desirable activities, such as "playing with dough," with

many types of young children.

The list of rewards was expanded in Atlanta (3) to

include objects of material value, as well as privileges

and trips. In order to improve the behavior of nineteen

disruptive black teenagers with an average intelligence test

score of 83, Ayllon provided a multitude of rewards. For

good behavior, students earned points that were exchangeable

for access to special game rooms or comic books. For im-

proved learning, students were rewarded with weekly movies,

trophies, or a half-day off from school. The author reported
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that these incentives quickly brought disruptive behavior

to a standstill and obtained improvement in academic

performance.

After reviewing the literature on the use of incentives,

Fox and Jung concluded that "incentive techniques had been

applied narrowly to improve maladaptive and disruptive

classroom behavior" (16, p. 2). They, therefore, set out

to implement incentive contingencies widely throughout a

small school district to improve academic achievement. The

model rewarded parents and teachers, as well as students in

primary grades of selected schools. Mathematics and reading

skills were measured with the use of criterion-referenced

tests and group, as well as individual, rewards were offered

to students for classroom success. Rewards consisted of

field trips for classrooms and/or small gifts for individual

students, such as clay and felt pens. All children, except

those in the first grade classrooms, outgained control subjects

in mathematics and reading competency as measured by criterion

test success. Improvements in first grade classes were

negligible.

Nine older elementary children with a history of task-

incompletion were offered chances to attend films, participate

in games and parties, take field trips, and/or work with arts

and crafts for correctly working mathematics and reading

problems. Sulzer, Hunt, and Loving (34) demonstrated that

these incentives, available as a natural part of a school's
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curriculum, could elicit substantially improved classroom

behavior and learning. They concluded that school incentive

programs would not have to rely on artificial, tangible

rewards, such as candy and gifts.

Nevertheless, more tangible rewards have been utilized

as often as not as incentives, particularly for young chil-

dren. Hamblin and Hamblin (22) were successful in increasing

substantially the number of books read by disadvantaged black

pre-schoolers by providing edibles and small toys as rewards.

Three strategies, peer tutoring, adult tutoring, and token

reinforcement were compared. While peer tutoring was found

to be of value, the incentive system was credited with the

greatest portion of the success of the study. Atlanta (2)

utilized two reading programs for pre-kindergarten pupils in

a six-weeks, summer, reading readiness program. For part

of the students in each program sweetened cereal was employed

as a reinforcer. In both programs the children who were

reinforced with cereal made significantly greater gains than

others using the same instructional materials.

O'Leary and Becker (27) used candy, comics, and other

toys as rewards to improve classroom behavior of third graders

in a special adjustment class for students with most deviant

behavior. 'The period between behavior and reward was gradual-

ly extended until subjects were working well at school tasks

for up to four days without reinforcement. The authors

concluded that the use of tokens provided an intermediate
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between immediate and delayed reinforcement for young

children. In a replication of the study with second grade

children, O'Leary and Becker (28) were able to reduce dis-

ruptive behavior and noted carry-over effects after the

withdrawal of the candy reinforcer.

Buckholt (30) trained kindergarten through fourth grade

teachers to use reinforcement strategies in regular classes.

Children in primary classrooms received tokens which were

exchangeable for simple rewards, such as ice cream and free

movies. Fourth graders earned points which were similarly

exchangeable. Results after one year were termed encouraging.

Disadvantaged third grade black children were given a

chance to earn personal rewards for success in reading by

Bernstein (5). He reported that rewarded groups performed

significantly better than non-rewarded groups in two differ-

ent reading programs.

Nichols (26) reported success in using sweets and

special privileges as incentives for older students. Eighth

graders, identified as slow learners as well as disruptive,

made superior progress over controls in developing writing

skills and exhibited improved independence. Progress charts

were used as secondary reinforcers.

Rosen's belief that "grades and various kinds of teacher

attention . . . are inadequate for large populations of

young people" (31, p. 25) led him to offer teenage students,

known to be disruptive, free lunches and tickets to sports
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events for lesson-completion. A time-series design included

a base line period and two cycles of alternating token and

non-token periods. Rosen reported that all twelve subjects

were more productive during reinforcement periods and that

the regression in the follow-up period was not a total one

to the pretreatment base line.

Money has been utilized as a reinforcer in very few

instances. An effort by McKenzie and others (24) to control

parental allowances was successful with those, ages 10-13,

in a special class for students with suspected minimal brain

damage, who were emotionally disturbed, and who were retarded

two years in subject areas. An unsuccessful effort was

first made to improve the quality of their work through the

use of teacher-attention and special privileges. Following

this failure, parents agreed to make weekly allowances con-

tingent on weekly reports from teachers. Academic behavior

significantly improved and was maintained during a follow-up

study in regular classes. The author concluded that teachers

need not concern themselves with tallying behavior and dis-

tributing tokens or prizes because parents can do this quite

effectively at home.

The performance of adult illiterates was significantly

improved when offered a cash incentive. At the Tuskagee

Institute (36), a portion of the functional illiterates

attending a special school were offered an extra stipend of

$15.00 per week if they managed to score in the upper
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one-third of the class on bi-weekly tests. The group of

students offered the incentive significantly outscored

control subjects on reading, mathematics, and mental ability

tests.

One effort to reward mentally retarded students with

cash was not successful. Hallman (21) offered retarded

adolescents five cents for each task completed, but was

unable to report a significant change in performance of the

total group.

Studies reporting negligible results from incentive

contingency programs include those by Cassileth, Evans, and

Harris. After a two-year study, Harris (23) concluded that

the primary problem of disadvantaged students was not motiva-

tion, but teaching procedures. Specifically, Harris, main-

tained that teachers do not provide a sufficient frequency

of reinforcement to be motivating. Evans (15) and Cassileth

(8) provided extrinsic incentives for adults. Evans con-

cluded that incentives had no effect on students who were

already highly motivated and failed, also, to close the gap

between high and low achievers. Cassileth offered soldiers

attending an Army school for typists time off for improved

typing performance. He reported a significant effect only on

students with initially high typing skill.

Two investigators concluded that material rewards do not

necessarily elicit improved performance from pre-school

children. Greenbaum (20) reported that pre-school children
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given tangible rewards performed better than those given

intangible rewards, but neither of the two rewarded groups

performed better than a group that received no explicit

reward. Spence (32) offered lower class pre-school children

symbolic and material rewards under two separate sets of

conditions, one in which there was no pre-training for

experimental criterion task and one in which there was pre-

training. She reported that under the pre-task training

condition children who received only symbolic rewards out-

performed those receiving material rewards. Spence concluded

that material rewards may interfere with performance in some,

as yet, unidentifiable way and that children of any class

would respond adequately to symbolic rewards.

Deci (14) provided data supporting a theory that ex-

ternal rewards may inhibit intrinsic motivation by shifting

the motivational source from an internal to an external base.

Harlow's monkey studies were also interpreted by Deci as

supportive of that hypothesis. Deci reported that the

intrinsic motivation of psychology students decreased after

material rewards, including money, were provided but in-

creased when non-material reinforcement of the nature of

verbal praise was provided. Although Deci maintained the

prediction that external rewards decreased intrinsic motiva-

tion, the prediction is not generally supported by the

literature. She did state that money may have some inherent

quality that affects motivation differently from other ma-

terial rewards.
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The vast majority of the incentive studies described in

the present review provide individual rewards for individual

effort. Spiterman (33) argues, however, for a group-reward,

group-achievement system for disadvantaged adolescents.

Spiterman cites the literature from sociology and industry

to support a theory that the peer group of the disadvantaged

youth has a much greater impact on its members and that

pressure to conform to the group standards and means would

probably inhibit outstanding achievement by a member of the

group. Spiterman suggests exploiting peer pressure by pro-

viding a reward for groups based on improvements in group

means.

The weight of the evidence supports the use of material

rewards for improving the achievement and behavior of eco-

nomically disadvantaged children. Evidence that external

rewards could negatively influence intrinsic motivation is

not substantial.

The present study followed the weight of the evidence

by attempting to improve achievement of lower class youngsters

through the use of material rewards. It further attempted to

assess the extent to which those rewards became associated

with achievement by enhancing achievement and maintaining

it after the external rewards were removed.
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CHAPTER II

PROCEDURES FOR COLLECTING AND

ANALYZING THE DATA

The general procedure of the eight-week study was to

obtain base-line measures of classroom test success and

behavior of experimental students under regular classroom

conditions, apply two extrinsic incentives in sequences, and

measure changes in test success. Identical measures were

taken during the same period of a group of similar students

in the school studying the same mathematics under the same

teachers. At all measurement points test success of experi-

mental subjects was compared to that of comparative subjects.

Subjects of the Study

The effects of extrinsic incentives were tested in one

middle school in a large city school system in which approxi-

mately thirty per cent of the scholastic population of 80,000

students were Black and ten per cent were Mexican-American.

The middle school serves a non-affluent, multi-cultural,

black-majority neighborhood. Approximately eighty-two per

cent of the students were Black, six per cent were Mexican-

American, and twelve per cent were White at the time of the

study. One-fourth of the professional staff was Black.

Total enrollment slightly exceeded 1,000. Two-thirds of the
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student body, approximately 660 students, were assigned to

mathematics classes each 60-day trimester.

Average academic achievement is substandard at the

school. In 1971-72 at the sixth grade level, only nine per

cent of the students scored at or above the norm of a

standardized test battery.

Descriptive data relative to sex, ethnicity, and grade

level of experimental and control subjects are presented in

Table I. The totals in Table I depict the composition of

all the students, experimental and control, used in the

study. The ethnic balance of eighty-five per cent black,

eleven per cent white, and four per cent brown is representa-

tive of the total school population. Equal proportions of

sixth, seventh, and eighth graders and both sexes were

represented.

Comparisons of sex, ethnic, and grade level distribu-

tions in experimental and control groups reveal a very good

match on ethnicity. The match was not as good for sex and

grade level. System-wide analyses of standardized test

scores by sex (2), however, did not reveal any substantial

differences between black-male and black-female achievement,

although scores slightly favored females for all ethnic

groups. Grade level would not likely be an important inter-

vening variable in the present study as students were grouped

for instruction without reference to grade level. Comparisons
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throughout the study were between groups working at the same

functional level in mathematics.

General academic achievement of the students is re-

flected in data reported in Tables II and III. These tables

show the mathematics levels at which students were working

initially and scores earned by sixth and eighth graders on

the math subtest of the Iowa Test of Basic Skills administered

immediately prior to the study as part of a system-wide test

program.

TABLE II

MATHEMATICS CONTINUUM LEVELS OF EXPERIMENTAL
AND CONTROL SUBJECTS PRIOR TO THE STUDY

Treatment Beginning Mathematics Level

Group 2A 2B 2C 3 4 5 6 7A 7B 11

Experimental 73 43 8 3 20 5 2 8 2 1

Control 58 42 24 3 24 0 0 6 0 1

Data in Table II show that the numbers of experimental

and control students working at each level were similar

other than in Levels 2A and 2C. More students in the ex-

perimental group were working at Level 2A.

Data in Table III presenting standardized test scores of

experimental and control sixth and eighth grade subjects

indicated that a somewhat greater degree of student ability

was present in the control group. The analysis-of-
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covariance, the statistical treatment applied throughout the

study, is designed to allow for such initial differences in

competence between groups.

TABLE III

STANDARDIZED TEST SCORES OF EXPERIMENTAL
AND CONTROL STUDENTS

Treatment ITBS*
Group

Mean
N G. E. SD

Experimental 82 5.l** 1.3

Control 80 5.4** 1.3

*ITBS Tests were not administered at the seventh grade
level.

**Significantly different (t = 2.03).

The team responsible in the school for the instruction

of mathematics of all students was composed of a team leader,

four teachers, and two aides. The members of the team were

well qualified by training and experience to teach mathematics

at the middle school level. All had degrees earned from a

variety of institutions, and all were properly certified. The

individual teaching experience of the team members had been

gained primarily in the school system in which they were

presently teaching and the experience ranged from one year to

twenty-five years. Mathematics was listed as a major or a

minor by three teachers on personnel records. The remaining
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teachers had completed at least twenty-four hours in that

field. Four of the five team members were in the twenty to

thirty-five age range. The team was comprised of four white

females, one black female, one white male, and one black male.

Both aides, one a white male college student and one a white

housewife, had completed at least two years of college work.

After pretesting, students were grouped for instruction

according to mathematics skills, regardless of age and grade

level, and were assigned to an individual teacher. There

were three general divisions: above-average competence.

average competence, and below-average competence. Four

classes of students with similar needs were taught by each

teacher daily. One teacher instructed students having

above-average competence, two teachers instructed students

having below-average competence. Intra-class grouping was

present in each class as each child worked on a level com-

mensurate with his competence. Two classes were held in

the morning and two classes were held in the afternoon. The

mathematics team used the first period of each day as a

planning period. Although the team planned as a unit, they

did not teach as a unit.
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Instruments

The study sought to elicit greater academic achievement.

Therefore, the basic behavior rewarded was test-success.

Each student was awarded scrip having an exchangeable value

of ten cents for each problem worked correctly on each

weekly test during the second incentive period. Tests were

administered on Thursdays during the first portion of the

sixty-five minute period and scored during the final portion

of the period. An aide assisted in monitoring the tests and

scored the test in each classroom. Test time was approxi-

mately thirty minutes.

Mathematics objectives for each week were identified by

each teacher on the preceding Friday. These objectives were

identical for both experimental and control subjects,

although objectives varied from teacher to teacher due to the

special needs and skills of their students.

The school system's mathematics consultant was responsible

for the weekly construction of criterion-referenced tests to

measure the extent to which students in both experimental and

control classrooms attained the objectives. An experienced

mathematics teacher collected the objectives each Friday and

constructed the tests. To insure content validity, the

tests were reviewed each week by six mathematics team leaders

randomly selected from among the other middle schools in the

school system. The classroom teacher also assessed the

tests prior to their administration and was instructed to



28

prepare substitute items if necessary. No substitute items

were reported by the teachers.

Each test consisted of twenty items. All items were

of similar difficulty in order to allow equal credit regard-

less of the problem successfully completed. The tests were

administered to both experimental and control subjects.

Success was measured in terms of the number of problems

successfully completed. At the end of each two-week period

the two 20-item tests scores were combined and perceived as

one measure.

Classroom behavior of experimental and control subjects

was assessed daily, Monday through Thursday, throughout the

four two-week periods by the mathematics teachers. At the

completion of each class period, the teacher recorded on a

class list the names of the students whose behavior has been

satisfactory in terms of three criteria: punctuality,

provision of teacher-specified materials, and classroom

industry.

During the first and final two-week periods the students

were not informed that their behavior was being recorded.

During the two incentive periods students were advised that

attendance at the Friday movie was contingent on their re-

ceiving the teacher's approval of their behavior three out

of the four days, Monday through Thursday.
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Evaluation Design

The procedures for collecting data incorporated features

of the Time-Series design, described by Campbell and Stanley

(1, pp. 37-43), with those of the common pre-post control

group design. The pre-post control group design was used to

develop two sources of validity not controlled by the Time-

Series design: history; instrumentation; and interaction of

testing and treatment (1, p. 40). Under the Time-Series

design a change in student success during the experimental

condition might be related to a change in the difficulty level

of the material, improvement in teacher competency, or other

factors, not related to the use of reinforcers. However,

this same effect would also show up in the control group

and could thus be accounted for. Similarly, if a change in

test success of the experimental subjects related to a change

in test item difficulty, it would also be reflected in the

test success of control subjects. Also, any cumulative test-

effect on the experimental subjects would be present in the

control group.

Each of the five teachers on the team taught one ex-

perimental and one control class. Instructional objectives

were identical for each pair of experimental and control

groups. The experimental classes were scheduled for the

second period and the control classes were scheduled for the

third period.
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The Time-Series plan consisted of four two-week periods,

during which all measures of classroom behavior and test

success were taken of experimental and control students.

The first two-week period was used for base-line data

gathering. Measures of mathematics skills were taken weekly

using the criterion-referenced tests. An assessment of

behavior was made of individuals daily while in the mathe-

matics class by the classroom teacher. The purpose of this

data gathering was to establish the present level of test

success and behavior of the subjects. The same measures

were also taken of control subjects.

During the second two-week period a Friday movie was

provided as an incentive for students who met the criteria.

This was the first experimental period. Measures were con-

tinued for both experimental and control subjects. Students

whose behavior was satisfactory for three of four days and

who achieved at least eighty per cent success on the test

attended the Friday movie. The movie was of the entertain-

ment type, typically shown to children of ages of those in

the study. The school principal obtained and projected the

films after surveying the classes to determine the type they

preferred. Examples of the movies shown were "Flash, the

Teenage Otter," "Yellowstone Cubs," and "Cartoon Parade."

During the third two-week period, the incentives for

success on the weekly test were extended to include scrip

redeemable for items of value in the cafeteria and office.
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For each problem successfully worked, the student received

scrip exchangeable for ten cents in value. This data

gathering period served to measure any additional effect of

the cash incentive. Items exchanged for scrip included all

edibles available in the cafeteria and school supplies

available in the office. Tickets to the local high school

football games were among items available in the office.

The final two-week period, during which all experimental

incentives were removed, served to measure the carry-over

effect of the incentive periods. All measures were con-

tinued.

The fall trimester of 1972-73 school year was utilized

for the study to allow for data analysis prior to the end of

school. Data were collected during eight of the twelve

weeks as follows:

First Period (Sept. 25-Oct. 6) : No incentive, collect

Second Period (Oct. 9-20):

Third Period (Oct. 23-Nov. 3):

Fourth Period (Nov. 6-17):

base -line data

Incentive period #1

(Movie), collect data

Incentive period #2

(Movie plus material

reward), continue data

collection

Remove incentives, con-

tinue data collection

to assess carry-over

effect
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Procedures for Analyzing the Data

During each two-week period in the Time-Series students

responded to weekly tests of twenty items each. The two

raw scores were summed to provide a single measure of test

success for that period. The results were four sets of

repeated measures. The same four measures of test success

were obtained from control students. A one-tail test was

utilized for all tests of significance. This use of only

one end of the probability curve is justified in that the

experimental condition utilizing incentives was an addition

to, rather than a substitution for, the regular instruction

program. As the incentive would not be likely to generate

a negative effect, it should be safe to predict that any

change in test success would be in a positive direction.

This criterion for using a one-tail test is supported by

Garrett (3, p. 217). The .05 level of probability was used

throughout the study to determine significance.

To determine the effects of the first incentive period,

Hypothesis #1, the test success of the experimental subjects

was compared with that of the control subjects. The analysis-

of-covariance statistical treatment described by Garrett (3,

p. 295), was applied to adjust mean group scores during the

first incentive period for initial differences in test

success of experimental and control subjects that appeared

during the baseline data gathering period.
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The combined effect of the two incentives during the

third period, Hypothesis #2, was gauged with the same sta-

tistical treatment of the data, utilizing second period test

scores of experimental and control subjects as the covariate

to adjust and compare test scores obtained during the third

period. Adjusted means represented the change in test suc-

cess from the second to the third period due to the addition

of the material reward as an incentive.

The carry-over effects to the fourth period, Hypothesis #3,

were determined through a comparison of experimental and control

subjects' mean score changes from the third to the fourth

period after adjusting these mean scores for differences

during the third incentive period with the analysis of co-

variance treatment. Change revealed by this procedure re-

flected the effects of the withdrawal of the two incentives.

Hypothesis #4 stated the expectation that at the conclu-

sion of the study, experimental subjects would achieve a

level of test success significantly exceeding that obtained

by comparative subjects. This hypothesis was tested through

a comparison of group means obtained by the experimental and

control subjects during the final period, after adjusting

for initial, pre-incentive differences with the analysis-of-

covariance treatment.

Hypothesis #5 stated the expectation that a significant

relationship between group-membership and behavior would
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emerge during the first incentive period and be maintained

throughout the remainder of the study.

To assess changes in behavior of the experimental

subjects, the Chi-Square Test of Independence was applied.

A two-by-two contingency table was utilized with student

behavior dichotomized into experimental-control and

satisfactory-unsatisfactory for each two-week period. The

purpose of this test was to determine if the frequency with

which student behavior was judged satisfactory was related

to whether or not students were members of the experimental

group.
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CHAPTER III

PRESENTATION AND ANALYSIS OF THE DATA

GATHERED RELATIVE TO THE EFFECTS OF

EXTRINSIC INCENTIVES

The basic purpose of the present study was to assess

the attempts to improve motivation of non-affluent low-

achieving students through the use of extrinsic incentives.

Most of the students were black.

Two incentives were employed. Following a two-week

base-line collection period, during which present levels of

student classroom test success were measured, a free weekly

movie was offered for two weeks as a reward for achieving

eighty per cent success on classroom weekly tests. Scrip,

exchangeable for anything of value sold through the school

cafeteria or office, was then provided as an additional in-

centive for two weeks. Students received scrip worth ten

cents for each problem worked on the twenty item weekly

test. This reward system allowed students, at all ability

and performance levels, an opportunity to earn the reward.

The same tests were also administered to control sub-

jects throughout the four-phase study. Analysis-of-covari-

ance statistical tests were applied, following each phase,

to reveal and assess any differences in test success by

control students and those performing under incentive

36
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conditions. Each of five teachers taught one class under

incentive conditions and one under normal conditions.

Effects were analyzed and are reported by sex, ethnicity

and ability levels as well as for the total group.

Data and findings relative to each hypothesis are

reported in order.

Effects of the Movie Incentive

The first hypothesis stated an expectation that students

working under the movie incentive would significantly exceed

that of students in the non-reward condition.

Hypothesis I.

The mean mathematics test score of experimental
subjects obtained during the first incentive
period will significantly exceed that of control
subjects after adjustments are made to mean
scores to allow for group differences revealed
during the base line testing period.

The hypothesis was rejected for the total group of ex-

perimental students. The data for the total group are

reported in Table IV. Only scores of experimental and

control subjects who were present and were tested on each

of the four testing dates, two during the base-line period

and two during the movie-incentive period, were included in

the data analysis.

Data in Table IV reveal that students working under the

movie-incentive program worked an average of 1.4 more prob-

lems on the two weekly twenty item tests combined than the

control students working under normal classroom conditions.

This difference, however, was not statistically significant.



38

TABLE IV

A COMPARISON OF TEST SCORES OF EXPERIMENTAL AND
CONTROL STUDENTS DURING THE BASE LINE AND

MOVIE-INCENTIVE PERIODS

Base-Line Movie- Adjusted*
Period Incentive Movie-Incentive

Treatment N - Period Period "F"
Group Raw Score Value

Mean SD Mean SD Mean

Experimental 69 22.8 7.5 21.1 9.8 20.3**

Control 70 20.6 7.7 18.1 9.3 18.9** 1.01

*Adjusted by the Analysis-of-Covariance treatment to
allow for effects of initial pre-test differences.

**The difference of 1.4 raw score points is not sig-
nificant (F = 1.0).

The obtained "F" value of 1.0 falls considerably short of

that required for Degrees of Freedom of 1/137 (Required F =

2.72).

Effects of the Movie Incentive
by Ability Groups

Hypothesis I was also tested for three mathematics

ability groups: the high-ability group working on mathe-

matics levels 7-10; a medium-ability group working on

mathematics levels 4-6; and a low-ability group working on

mathematics 3. The data are reported in Table V.

The adjusted mean test score earned during the movie-

incentive period by high ability students (18.9) significantly

(F = 4.83, df-l/40) exceeded that (14.4) earned by high-

ability students in the non-incentive classroom.
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TABLE V

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES DURING THE BASE-LINE AND

MOVIE-INCENTIVE PERIODS BY
ABILITY GROUPS

Base-Line Movie-Adjusted*
Period Incentive Movie- "F"

Ability Group N Period Incentive Value

Mean SD Mean SD PeriodMean

High Ability Students

Experimental 20 19.3 6.8 18.7 10.6 18.9**

Control 21 19.8 6.6 14.7 7.0 14.4** 4.83

Medium Ability Stu-

dents

Experimental 33 25.2 7.0 22.7 7.6 21.9

Control 34 21.6 8.0 20.0 10.2 20.8 .28

Low Ability Students

Experimental 14 23.0 7.2 20.9 10.7 19.2

Control 16 19.9 8.1 19.3 10.0 20.8 .38

*Adjusted with Analysis-of-Covariance to allow for
differences in base-line period.

**Difference between adjusted mean raw scores are sig-
finicant at the .05 level of confidence.

Adjusted mean test scores earned by medium-and low-

ability students during the movie-incentive period did not

differ significantly. The "F values" for adjusted mean scores

of .28 and .38 respectively for middle-and low-ability groups

were considerably short of that required for significance.
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Thus, the hypothesis that the movie incentive would

significantly improve test success was accepted for high

ability students but rejected for medium and low ability

students.

Effect of the Movie Incentive by Ethnicity

The effect of the movie incentive was also examined by

ethnicity. Because only six Mexican-American students were

enrolled in each of the two treatment groups and only one or

two completed all tests, their scores were not included in

the data analysis. Scores then treated were those only of

black and white students. The data are reported in Table VI.

TABLE VI

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES EARNED DURING THE BASE-LINE AND

MOVIE-INCENTIVE PERIODS BY ETHNICITY

Ethnic Group N Base Line Movie Incentive Adjusted "F"

Mean SD Mean SD MI Mean* Value

Black Students

Experimental 61 23.0 7.5 20.4 10.0 19.5

Control 59 20.5 7.9 16.9 8.7 17.9 1.327

White Students

Experimental 6 20.5 8.5 26.2 3.2 26.5

Control 11 21.8 5.7 23.5 10.7 23.3 .473

*Adjusted with Analysis-of-Covariance to allow for
differences in base line period.
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An examination of adjusted scores reveals that 
experi-

mental students, both black and white, 
scored higher than

their counterparts. These differences in mean adjusted

scores were not significant. White students working under

the movie. incentive successfully completed 
over three

mathematics problems more each than did the white students

in the control group. Black students working under the

movie incentive successfully completed approximately 
one

and one-half more problems than did black students in the

control group.

Black and white students in both treatment groups

successfully completed about the same number 
of mathematics

problems during the base-line period. 
During the movie-

incentive period white students in both treatment groups

increased the number of problems worked as compared 
to the

number worked by black students.

The hypothesis that the movie incentive would affect 
a

significant improvement in test success was 
rejected when

tested separately for the two main ethnic groups.

Effect of the Movie Incentive by Sex Groups

The effect of the movie incentive was, also, examined

separately for boys and girls. Those data are reported in

Table VII.

The hypothesis was rejected for both boys and 
girls.

Although boys under the movie incentive worked 
almost

four problems (22.8-19.2) more than their counterparts, this
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TABLE VII

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'

MEAN TEST SCORES DURING THE BASE-LINE AND

MOVIE-INCENTIVE PERIODS BY SEX

Base-Line Movie- Adjusted*

Sex Group N Period Incentive MIP "F"
Mean Value

Mean SD Mean SD

Girls

Experimental 51 22.0 7.2 19.5 9.6 19.1

Control 33 20.4 7.1 17.9 8.0 18.5 .104

Boys

Experimental 17 25.1 8.0 24.9 8.7 22.8

Control 38 20.9 8.2 18.2 10.2 19.2 2.2,8

*Adjusted with Analysis-of-Covariance to allow for
differences in base line period.

mean difference was not statistically significant due to the

small sample size. Girls under the incentive performed very

similarly to girls in regular classes.

Effects of the Movie-Scrip Incentive

Hypothesis II specified that the additional monetary

incentive during the third two-week period would elicit

another significant increase in test success. The hypothesis

reads as follows:

Hypothesis II.

The mean mathematics test score of experimental
subjects obtained during the second incentive

period will significantly exceed that of control
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subjects after adjustments in mean scores are made
to allow for differences between the two groups
revealed during the first incentive testing period.

During this period each student received scrip valued

at ten cents for each problem worked on the two weekly tests.

The hypothesis was rejected for the total group. Data

relative to the hypothesis are reported in Table VIII.

TABLE VIII

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES DURING THE FIRST AND SECOND

INCENTIVE PERIODS

Movie-Incentive Scrip-Incentive Ajd.* "F"

Student Group N Period Period Means Value

Mean SD Mean SD

Experimental 79 20.7 9.2 23.1 9.4 22.6

Control 74 18.9 9.5 22.3 10.1 22.8 .025

*Adjusted by the Analysis-of-Covariance treatment to
allow for effects of differences arising during the first
incentive period.

The adjusted post test mean scores of experimental and

control students did not differ significantly. Both groups

continued to average working successfully about fifty-five

per cent of the test problems.

Effect of the Movie-Scrip Incentive by
Ability Groups

The hypothesis was also tested for differential effects

on the three ability levels: high, medium, and low. These

data are reported in Table IX.
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TABLE IX

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'

MEAN TEST SCORES DURING THE MOVIE AND SCRIP

INCENTIVE PERIODS BY ABILITY GROUPS

Movie Scrip
Incentive Incentive Ad. * FAbility Group N Period Period M Value

Mean SD Mean SD

High Ability

Experimental 23 17.7 10.8 25.3 5.3 25.0**

Control 23 16.0 7.7 20.5 8.1 20.9** 5.71

Medium Ability

Experimental 43 22.1 7.7 20.8 10.5 19.8

Control 38 18.8 10.0 21.5 11.2 22.6 .283

Low Ability

Experimental 14 21.4 9.3 26.6 8.9 27.1

Control 15 22.7 9.1 27.8 7.3 27.4 .016

*Adjusted by the Analysis-of-Covariance method to

allow for differences developed in mean test scores during

the movie incentive period.

**Adjusted mean test scores differ significantly at the

.05 level of confidence.

Again, the high-ability students improved their scores

significantly (F = 5.71) under the additional scrip incentive

in contrast to control students. High-ability students with

two incentives, movie and scrip, improved test performance

from 45 per cent of the problems worked correctly during the
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movie incentive period to 62.5 per cent of the problems

worked correctly when the movie-scrip incentive was pro-

vided. During the same two periods control students worked

40 per cent and 51 per cent of the test correctly. During

the scrip-and movie-incentive periods high-ability experi-

mental students averaged working five more problems correctly

than did high-ability students in control classrooms working

under normal incentive conditions. This difference, after

adjustment with the analysis-of-covariance technique for

initial difference during test success during the second

two-week period, was statistically significant at the .05

level of probability. The "F" value required for .05 sig-

nificance is 4.06; the "F" value obtained was 5.71.

Differences in the mean scores earned by middle-ability

students in the two treatment groups did not differ signifi-

cantly (F = .283). The adjusted difference favored the com-

parative group. The group with extrinsic incentive worked

approximately fifty per cent of the test correctly while the

comparative group worked 56.5 per cent of the test correctly.

Differences in the mean scores earned by low-ability

students in the two treatment groups did not differ signifi-

cantly (F = .016). Adjusted test scores were almost

identical, each group working about two-thirds of the test

problems correctly.

Hypothesis II is accepted for high-ability students but

not for medium-or low-ability students.
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Effects of the Movie and Scrip Incentive
on Ethnic Groups

The effect of the dual movie and scrip incentives was

assessed separately for each of the two major ethnic groups,

black and white. These data are reported in Table X.

TABLE X

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES EARNED DURING THE MOVIE AND THE

MOVIE-SCRIP INCENTIVE PERIODS BY ETHNICITY

Movie- Movie-Scrip

Ethnic Group N Incentive Incentive Adjusted* "F "
Period Period Means Value

Mean SD Mean SD

Black Students

Experimental 71 20.3 9..5 22.8 9.1 22.1

Control 64 17.6 9.0 21.7 10.1 22.5 .100

White Students

Experimental 7 26.0 3.0 25.0 10.9 24.7

Control 10 25.0 10.1 24.6 8.2 24.8 .001

*Adiused y te Aass- fCovariance treatment to

allow for differences in incentive period.

Neither black nor white students, as a distinct group,

improved their test performance during the two-week period

in which both the movie and scrip were offered as rewards.

The adjusted mean test score of all black students in the

incentive classes did not significantly (F = .100) change

from that earned by black counterparts in regular classes.

L .L, ... V-4 4 LLL%.r i % %. %.f
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The adjusted mean test score of white students working under

the movie-scrip incentive did not significantly (F = .001)

differ from that earned by white counterparts in regular

classes.

White students in both treatment groups worked approxi-

mately sixty-two per cent of the test correctly during the

movie-scrip incentive period. Black students in both treat-

ment groups worked approximately fifty-five per cent of the

test correctly during the same period.

Hypothesis II is rejected separately for both white and

black students.

Effects of the Movie-Scrip Incentive by Sex

The effects of the movie-scrip incentive was examined

by sex groups. Data relative to the effect on boys and

girls as separate groups are reported in Table XI.

The hypothesis is rejected for boys and girls separately.

Neither boys nor girls as a distinct group, under the movie-

scrip incentive, made significant improvement in test suc-

cess. Adjusted mean scores of experimental boys and

experimental girls working under the movie-scrip incentive

did not differ significantly from that of their counterparts

in regular classes.

Effects of Incentive Withdrawal

Following the two week period during which both the

scrip and movie incentives were available, a two-week period
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TABLE XI

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES DURING THE MOVIE- AND MOVIE-SCRIP

INCENTIVE PERIODS BY SEX

Movie- Movie-Scrip

Group Sex N Incentive Incentive Adjusted* "F"
Period Period Mean Value

Mean SD Mean SD

Girls

Experimental 61 19.1 9.4 21.8 9.3 21.8

Control 32 18.9 8.5 22.8 8.1 22.9 .356

Boys

Experimental 19 25.8 6.4 26.7 7.9 23.2

Control 44 18.6 10.1 22.2 11.2 23.7 .054

* . . w ! _ T t-. m^ f T .

Adjus -teawitn nAnalys is -o-Covar.ance to
differences in Movie-Incentive Period.

a l Low for

was scheduled for withdrawal of all incentives. Weekly

tests were continued in order to assess the effects of in-

centive withdrawal. This assessment generated Hypotheses III.

Hypothesis III.

The mean mathematics test score of experimental
subjects obtained during the withdrawal-of-incentive
period will not significantly differ from that of
control subjects after adjustments in mean scores
are made to account for differences between the
two groups revealed during the second incentive
period.

Mean test scores earned during the movie-scrip incentive

period and the incentive withdrawal period are reported in

Table XII.



49

TABLE XII

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'

MEAN TEST SCORES DURING THE MOVIE-SCRIP AND

INCENTIVE WITHDRAWAL PERIODS

Movie-Scrip Withdrawal

Treatment N Incentive Period Adjusted* "F"

Group Period Mean Value

Mean SD Mean SD

Experimental 112 20.5 9.68 22.8 9.37 23.2

Control 86 22.2 9.49 23.0 9.68 22.6 .201

*Adjusted by Analysis-of-Covariance to allow for

differences in movie-scrip period.

The data reveals that no significant change occurred in

test performance of the experimental group during the with-

drawal period. The adjusted means obtained during the

withdrawal period of the experimental and control group did

not differ significantly (F = .201). Both groups worked

about fifty-eight per cent of the problems on the weekly

tests correctly.

The acceptance of the hypothesis for the total group

had no real meaning in that a significant difference between

experimental and control group performance did not develop

during the incentive periods.

Effects of Incentive Withdrawal by Ethnicity

The effects of the incentive withdrawal on test success

was examined by ethnicity. These data are reported in

Table XIII.
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TABLE XIII

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'

MEAN TEST SCORES DURING THE MOVIE-SCRIP INCENTIVE

REMOVAL PERIODS BY ETHNICITY

Movie-Scrip Withdrawal

Ethnic Group N Period Period Adjusted* "F"

Mean SD Mean SD Means Value

Black Students
Experimental 100 20.1 9.6 22.7 9.3 22.9

Control 74 21.3 9.8 22.6 9.7 22.3 .269

White Students
Experimental 7 24.9 10.9 22.1 10.0 21.8

Control 8 24.0 8.7 21.3 7.7 21.5 .009

*Adjusted with Analysis-of-Covariance to allow for

differences in movie-scrip period.

The hypothesis was accepted for the two major ethnic

groups. Neither experimental black nor white students

obtained adjusted mean test scores during the incentive

withdrawal period that differed from those obtained by their

counterparts in the control classes. Black students in both

treatment groups tended to work about 58 per cent of the test

problems correctly in the incentive withdrawal period: white

students in both treatment groups worked about 55 per cent

of the test problems correctly during that same period.
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Effects of Incentive Withdrawal by
Ability Group

The hypothesis was also tested by ability groups. Mean

test scores of each ability group--high, medium, and low--

are reported in Table XIV.

TABLE XIV

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES EARNED DURING THE MOVIE-SCRIP

INCENTIVE AND THE INCENTIVE WITHDRAWAL PERIOD

BY ABILITY GROUP

Movie-Scrip Withdrawal

Ability Group N Incentive Period Adjusted* "F"
Period Mean Value

Mean SD Mean SD

High Ability

Experimental 21 25.0 5.3 27.4 6.7 26.8

Control 23 21.6 7.7 23.5 7.5 24.0 1.59

Medium Ability

Experimental 44 19.5 10.1 22.0 8.0 22.5

Control 41 22.1 11.1 21.0 10.4 20.5 1.29

Low Ability

Experimental 46 19.4 10.3 21.5 11.0 22.0

Control 23 21.9 8.8 25.2 9.5 24.0 .97

allow for*Adjusted with Analysis-of-Covariance to
differences in Movie-Scrip Incentive Period.
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The most likely experimental group to regress was the

high-ability group as they were the only ones to make sig-

nificant gains over their counterparts in control classes

since the beginning of the study. The data in Table XIV,

however, reveals that this group did not regress and, in

fact, extended the gap between their test success and that

of similar students in comparative classes. This extension

was not statistically significant (F = 1.59).

The data suggests the increased motivation developed

during the two extrinsic incentive periods by high ability

students was carried over after extrinsic rewards were

removed.

The withdrawal period did not affect the test success

of medium or low ability-students. This result was predict-

able in view of the data gathered in previous periods which

did not reveal any significant change in test success during

the incentive periods.

Hypothesis III was accepted for all ability groups in

that it specified that a significant change would not occur

in test success upon removal of the incentives.

Effects of Incentive Withdrawal
on Sex Groups

Effects of the incentive withdrawal period were examined

for any differential effects on boys and girls as distinct

groups. These data are reported in Table XV.
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TABLE XV

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'

MEAN TEST SCORES DURING THE MOVIE-SCRIP AND

INCENTIVE WITHDRAWAL PERIOD BY SEX

Movie-Scrip Withdrawal

Sex Group N Period Period Adjusted* "F"

Mean SD Mean SD Mean Value

Girls

Experimental 76 19.8 10.0 22.0 9.0 22.3

Control 39 21.9 8.8 23.3 9.4 22.8 .078

*Adjusted by Analysis-of-Covariance for differences in

movie-scrip period.

The hypothesis is accepted for both sex groups.

Neither experimental girls' nor boys' mean test scores

earned during the incentive withdrawal period were signifi-

cantly different from those of their counterparts in com-

parative classes.

Effects of the Total Incentive Study

Each hypothesis reported in preceding pages has dealt

with changes in test success of experimental students from

period to period. In order to assess the end result of the

total study, Hypothesis IV was developed to reflect the expec-

tation that, at the termination of the incentive study, ex-

perimental students would differ significantly from control

subjects in terms of test success after adjustments were

made for initial differences revealed during the base-line

data collection period.
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Hypothesis IV.

The mean mathematics test score of experimental
subjects obtained during the withdrawal-of-incen-
tive period will significantly differ from that of

control subjects after adjustment of mean scores

to account for initial, base-line differences
between the two groups.

The hypothesis was rejected for the total experimental

group. The data are presented in Table XVI.

TABLE XVI

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES DURING THE BASE-LINE

AND FINAL PERIOD

Base-Line Withdrawal Adjusted* "F"
Period Period Adut* F

Student Group N Period___ r____Means Value

Mean SD Mean SD

Experimental 101 24.8 7.7 23.3 9.3 23.0

Control 89 23.2 7.9 21.8 8.8 22.0 .60

*Adjusted with Analysis-of-Covariance to allow for
effects of initial base-line differences.

The adjusted mean raw scores of 23 and 22 for experi-

mental and control subjects respectively were not significantly

different (F = .60). Experimental subjects worked approximate-

ly 62 per cent of the total test successfully during the base

line and 58 per cent during the final period of the study

while control subjects worked approximately 58 per cent and

55 per cent of the test successfully during the same periods.
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Effects of Total Incentive Study on

Ability Groups

Hypothesis IV was also tested for differential effects

by three ability groups: high, medium, and low. These data

are reported in Table XVII.

TABLE XVII

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'

MEAN TEST SCORES DURING THE BASE-LINE AND

FINAL PERIOD BY ABILITY GROUPS

Base-Line Withdrawal Adjusted* "F"

Ability Groups N Period Period Mean Value

Mean SD Mean SD

High Ability

Experimental 19 19.6 7.0 27.2 7.0 27.7**

Control 19 21.4 5.7 22.3 7.6 21.8** 7.53

Medium Ability

Experimental 37 25.2 6.7 23.5 7.8 22.9

Control 34 21.7 7.9 22.9 9.1 22.5 .04

Low Ability

Experimental 46 26.6 7.6 21.6 10.7 21.4

Control 37 25.6 8.2 21.8 9.3 22.0 .09

*Adjusted with Analysis-of-Covariance to allow for
initial base-line differences.

**Adjusted mean scores are significantly different at

the .05 level of confidence.
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Hypothesis IV is accepted for the top ability experi-

mental group only. These experimental students initially

worked approximately 50 per cent of the test during the base-.

line period and improved this measure of test success to

68 per cent during the incentive study. Control high-ability

students achieved approximately 55 per cent test success in

both base line and final periods. Differences in mean ad-

justed final period scores of experimental and control high-

ability students, favoring the former, were significant at

the .05 level of confidence.

It is thus concluded that the extrinsic incentives were

effective separately and in combination in significantly

improving test success of high-ability students. Further-

more, it is concluded that this improvement was maintained

after incentives were withdrawn.

Differences in the measure of test success of middle-

and low-ability students did not change from base-line to

the final testing period. Middle ability experimental

students successfully completed approximately 60 per cent

of the tests during both the base-line and the final periods,

while middle-ability control students completed approximately

55 per cent of the tests successfully in each of the same

two periods.

Low-ability students in both the experimental and

regular classes completed approximately 65 per cent of the
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tests successfully in the base-line period and 55 per cent

successfully in the final period.

Hypothesis IV was accepted for the students with a

high level of ability only who achieved a significantly

higher level of test success during the final period of the

study than did the control group after adjustment for initial

differences revealed during the base line period.

Effect of Total Incentive Study by

Ethnic Groups

Hypothesis IV was also tested for differential effects

on the two major ethnic groups. These data are reported in

Table XVIII.

TABLE XVIII

A COMPARISON OF EXPERIMENTAL AND CONTROL STUDENTS'
MEAN TEST SCORES DURING THE BASE-LINE AND FINAL

PERIOD BY ETHNIC GROUPS

Base-Line Withdrawal Adjusted "F"

Ethnic Group* N Period Period Mean Value

Mean SD Mean SD

Black Students

Experimental 91 24.8 7.7 23.1 9.1 22.9

Control 76 23.1 8.0 21.7 8.8 22.0 .46

White Students

Experimental 6 25.5 9.8 22.0 10.6 21.8

Control 10 24.3 8.1 20.7 6.9 20.9 .04

*Mexican-Americans were excluded due to the limited

number.
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Hypothesis IV was rejected for ethnic groups. Neither

experimental black nor white students' test success changed

significantly from that of control black and white students

(F = .46 and .04 respectively for each ethnic group) from

the base-line period to the final testing period. White

students in both experimental and control classes worked

slightly more than 60 per cent of the tests correctly during

the base-line period and more than 50 per cent at the con-

clusion of the study. Black students in both experimental

and control classes also worked nearly 60 per cent of the

tests correctly during the base-line period and about 55 per

cent correctly at the conclusion of the study. The test

success of black students slightly exceeded that of white

students in the latter period of the study.

Effect of the Total Incentive
Program by Sex

Hypothesis IV was also tested for differential effects

on sex groups. These data are reported in Table XIX.

Hypothesis IV was rejected for sex groups. Neither

experimental girls nor boys, when assessed separately,

obtained a level of test success at the end of the incentive

program that differed significantly from that obtained by

control girls and boys (F = .16 and 1.73 respectively).

Girls in experimental and control classes worked nearly 60

per cent of the test successfully during the base-line period

as well as in the final testing period. Boys performed simi-

larly.
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TABLE XIX

A COMPARISON OF EXPERIMENTAL AND CONTROL 
STUDENTS'

MEAN TEST SCORES DURING THE BASE-LINE AND

FINAL PERIOD BY SEX GROUPS

Base-Line Withdrawal Adjusted "F"

Sex Groups N Period Period Mean Value

Mean SD Mean SD

Girls

Experimental 63 23.5 7.4 22.5 9.4 22.5

Control 40 23.9 6.9 23.3 8.0 23.2 .16

Boys

Experimental 39 26.9 7.6 24.7 8.9 23.8

Control 50 22.7 8.5 20.7 9.2 21.3 1.73

Effects of the Incentive Program

on Behavior

Although the Incentive Study focused on effect on

academic achievement, some data were gathered relative to

behaviors that are associated with achievement: punctuality,

provision for appropriate personal materials, and classroom

deportment. Satisfactory behavior for three days of the

first four in the week, using those three criteria, was

necessary for attendance at the weekly movie during both

incentive periods.

Hypothesis V stated an expectation that student be-

havior would improve under the incentive conditions and,

thus, be associated with the experimental variable.
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Hypothesis V.

A significant relationship between classroom be-

havior and experimental-control group membership

will be induced during the first incentive period

and maintained through the remainder of the study.

Teachers assessed each student's behavior daily as

either satisfactory or unsatisfactory during each of the

four two-week periods. Using the data thus generated, a chi

square test of independence was applied to behavior data for

each period. Results of this treatment are presented in

Table XX.

TABLE XX

CHI SQUARE TESTS OF INDEPENDENCE TESTING THE

RELATIONSHIP BETWEEN STUDENT CLASSROOM

BEHAVIOR AND THE EXPERIMENTAL
VARIABLE FOR ALL PERIODS

Period I Period II

Experimental Variable Experimental Variable

Classroom Classroom

Behavior No Yes Behavior No Yes

S 82 100 182 S 82 80 162

U 34 26 60 U 11 12 23

116 126 242 93 92 185

X2 = 2.44; P = .10 = .20 X2  .06; P = .80

Period III Period IV

Experimental Variable Experimental Variable

Classroom Classroom

Behavior No Yes Behavior No Yes

S 94 115 209 S 112 116 228

U 16 17 33 U 10 20 30

110 132 242 122 136 258

X2 = .14; P = .70 X2 = 2.65; P = .10 - .20
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Hypothesis V was rejected. At no time during the

study, including the base-line period, was a significant

relationship found between student classroom behavior and

the experimental condition. Chi Square values did not,

for any given period, attain significance. For the

respective periods, Chi Square values were 2.44, .06, .14,

and 2.65 with one Degree of Freedom for each.



CHAPTER IV

DISCUSSION OF FINDINGS

The problem of this study was to test the effectiveness

of a program designed to improve disadvantaged students'

motivation to achieve academic success by utilizing extrinsic

incentives. The major purpose of the study was to determine

whether or not the specific extrinsic rewards provided would

elicit improved student success on classroom tests. A

secondary purpose was to assess the extent to which classroom

success, if elicited, would itself become a reinforcement

sufficient to maintain classroom success.

The subjects of the study included sixth, seventh, and

eighth grade students of an urban middle school serving a

non-affluent, multi-cultural, black majority neighborhood.

Approximately eighty-two per cent of the students- were black,

twelve per cent were white, and six per cent were Mexican-

American.

After pretesting, students were grouped according to

mathematics skill levels without regard to age and grade and

were assigned to an individual teacher. The study was con-

ducted during four consecutive two-week periods. Base-line

data were obtained during the first two-week period of both

experimental and control students under regular classroom

conditions. Extrinsic incentives were applied to the

62
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experimental group during each of the following two-week

periods and identical measures were taken during the same

period of both experimental and control groups. The analysis-

of-covariance statistical treatment was used to compare

changes in test success. At each data analysis period, only

those subjects were included who had taken all four tests

administered during the two periods.

Two extrinsic incentives, a free movie and a monetary

reward, were employed to bring about improved performance on

mathematical tests. Separate and combined effects of the

incentives were examined for the total group and for sub-

groups based on sex, ethnicity, and initial mathematics

ability.

All hypotheses stating an expectation that total group

test means would increase due to the provision of extrinsic

incentives were rejected. Five hypotheses were postulated.

It was hypothesized that the mean mathematics test score

of experimental subjects obtained during the first-incentive

period would significantly exceed that of control subjects

after adjustments were made to mean scores to allow for

group differences revealed during the base-line testing

period. The data revealed that the experimental group did

not improve its test success to a statistically significant

degree during the initial movie-incentive period, although a

slight increase in achievement was noted.
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The high-ability students, however, did improve their

test success in comparison to their counterparts in control

classes during the movie-incentive period.

It was hypothesized that the mean mathematics test

score of experimental subjects obtained during the second

incentive period would significantly exceed that of control

subjects after adjustments in mean scores were made to allow

for differences between the two groups revealed during the

first incentive testing period. During this second incentive

period, scrip was added as an incentive. However, the com-

bined effects of the two incentives, movies and scrip, were

insufficiently powerful to elicit changes in test success

that were statistically significant. Again, however, high-

ability students improved their test success significantly.

It was hypothesized that the mean mathematics test

score of experimental subjects obtained during the with-

drawal-of-incentive period would not significantly differ

from that of control subjects after adjustments in mean

scores were made to account for differences between the two

groups revealed during the second incentive period. That

hypothesis had little meaning for the total group because

they did not make significant improvement during the incentive

periods. The test success .of high-ability students was not

diminished during the withdrawal period.
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It was hypothesized that the mean mathematics test

score of experimental subjects obtained during the with-

drawal-of-incentive period would significantly differ from

that of control subjects after adjustment of mean scores to

account for initial, base-line differences between the two

groups.

Each hypothesis prior to the above dealt with change in

test success from period to period. The above hypothesis

was developed to assess the end result of the total study.

The data did not support the expectation that experimental

subjects would differ significantly from control subjects

at the termination of the incentive study. Throughout the

four-phase eight-week study students as a total group con-

tinued to attain success at about the fifty per cent level.

This hypothesis was accepted for the sub-group of high-

ability students. The extrinsic incentives were effective

in significantly improving test success of these students.

It was further concluded that this improvement was main-

tained after incentives were withdrawn.

It was hypothesized that a significant relationship

between classroom behavior and experimental-control group

membership would be induced during the first incentive

period and maintained through the remainder of the study.

However, the data revealed no significant relationship

between student classroom behavior and the experimental

condition.
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The Movie Incentive

The teachers who were involved in the study participated

in a discussion of the results and responded to a question-

naire (Appendix B) aimed at identifying the reasons for a

lack of positive effects for the total group.

Three reasons were suggested for ineffectiveness of the

movie incentive. First, students initially seemed not fully

to comprehend the cause-effect factor during the movie-incen-

tive period. Apparently the arrangement of an extrinsic

reward contingent on classroom success was not consistent

with their school experience. An extended study might

resolve this difficulty by allowing the association of the

reinforcer and the desired behavior to congeal.

A second possible explanation offered by teachers was

the deficient motivating value of the movies shown. Although

students were informally polled relative to the type of

movie they preferred, the Disney-type that they selected

lacked appeal, in the opinion of teachers, for most students.

Had all of the students been given an opportunity to express

preferences on a formal check-list survey, it is possible

that the movies selected would have engendered a higher

degree of motivation.

A third explanation was that the high standard required

for earning the free movie, eighty per cent success on the

weekly tests, was unattainable for most students. Poor re-

sponse may then be related to Atkinson's theory of motivation
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as described by Deci (1) which holds that motivation is

likely to decline when the probability of success deviates

substantially in either direction from .5. The standard

was selected originally in order to be consistent with the

standard used at the time of the study for students to move

from one math level to another and because it would assure

that only those who could afford to miss one math class

weekly in order to attend the movie would do so. Others would

remain in class to continue refining their skills. In retro-

spect, this procedure was probably faulty.

A random sample of students were interviewed relative

to their reactions to the incentive program. The interview

was conducted at the completion of the study by a black

graduate psychologist from a local university. His total

report is available in the Appendix A.

The interviewer concluded that the movies lacked mo-

tivating power. Students indicated a desire to view films

that had adult and possibly ethnic appeal (i.e., Superfly)

while at the same time revealing ambivalence expected of

youth by also expressing a preference for cartoons.

The Scrip Incentive

Teachers agreed that the ten cents scrip awarded for

success on each problem was an improved reinforcer. Apparent-

ly, however, noticeable effects seem to be delayed until

testing day. Thus, the incentive may have created only

"test motivation" rather than having the effect of increasing
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attention and industry throughout the work week. This

teacher-observation is consistent with that of Spiterman (4)

who postulates a "concern with the immediate" on the part

of non-affluent children. Teachers did feel that students

with greatest ability were the ones who were the most affected

by the scrip incentive. This observation was validated by

the significant improvement of high-ability students in the

study.

After talking with students, the interviewer concluded

that the goods exchangeable for scrip reduced the motivational

value of the scrip as they consisted of reinforcers from a

pool of items already available to students by other means.

Students were able to obtain school supplies and edibles from

the cafeteria rather easily through alternate sources. The

value of the scrip to students might have increased had it

been exchangeable for non-school events having special

adolescent and ethnic appeal.

A type of monetary reward was selected due to its assumed

present value as reinforcer to all adolescents, particularly

non-affluent ones. The value of the scrip or money, of

course, depends upon what it may bring at the "market." The

limited "market" available as reinforcers will tend to

restrict the use of monetary rewards in the school setting.

In summary, the partial positive effect--on high

ability students only--obtained by using extrinsic incentives

reported by the present study is not consistent with the
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weight of the literature. However, it is recognized that

the positive and significant effect on the high-ability

students might be translated to other students in an extended

trial. It is also recognized that other studies differed

considerably from the present one in terms of subjects and

criteria.

The immediate effect on high ability students during

the first incentive phase when only the free movie was

employed as a reward indicates that this type of reward,

extra privilege, is sufficient to motivate improved achieve-

ment.

The results do not support the thesis that material

rewards would be powerful, resistance-proof motivators for

all disadvantaged youth, even considering the short life of

the study. In this respect, the findings are consistent

with those of Harris (4) and Deci (1).

They do not support the position taken by Green and

Stachnik (3) and Spiterman (5) that lower-class children

need and will likely respond to monetary or material induce-

ments. 'They do agree with Spiterman's position that lower

class children will benefit from a provision of extrinsic

rewards in contrast to intrinsic ones. Deci (1) reported

an increase in motivation when verbal praise or sufficient

feedback of results was provided students and reviewed argu-

ments postulating that use of external rewards could cause

a decrease in intrinsic motivation by switching the
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motivating power-source from internal to external and, in

effect, changing a person's concept of why he is laboring.

Deci concluded that much of the supporting data for that

thesis came from Harlow's studies with monkeys and preferred

the thesis that material rewards would enhance intrinsic

motivation through their positive association with the

activity. Data from the present study would not support the

postulate that external reinforcers would interfere with

intrinsic motivation. After the withdrawal of the rewards

significant improvement made by high-ability students was

maintained.

Spiterman builds an interesting case for peer group

achievement-reward strategies in contrast to individual

achievement-reward plans. His position is bolstered by

sociological research (2) that suggests a stronger peer-

group cohesiveness among lower class youths. Spiterman

suggests that the use of group rewards for improvement in

mean group achievement would bring peer group pressure to

bear on members of the group to achieve. It is hypothesized

that the peer group may inhibit individual achievement

through its normal pressures to conform to group means of

behavior. This hypothesis was not tested by the present

study.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The present study was conducted to determine 
the effects

of extrinsic incentives on the academic achievement of non-

affluent middle-school students.

Summary of Methods and Procedures

To achieve this goal, two types of extrinsic incentives

were made available to regular students in mathematics

classes contingent upon their success each week on teacher-

made tests. Classes of five teachers in a black-majority

middle-school were the subjects of the study. Each teacher

taught one experimental and control class. Subjects used

as controls were studying the same mathematics objectives,

had the same teachers, and took the same tests.

The study was conducted during an eight-week interval,

consisting of four two-week periods, in the fall trimester.

The first two-week period was used for base-line data gather-

ing. Both test success and behavior data were gathered from

experimental and control subjects during this period and all

subsequent periods. Following the base-line period, a "free

movie" on Friday was offered to experimental students who

achieved eighty per cent test success on each Thursday and

whose task-related behavior was judged adequate by teachers.

72
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During the third two-week period, each experimental student

received a ten-cent scrip for each problem worked successfully

on the weekly test. Scrip was exchangeable in the cafeteria

for edibles or in the office for school supplies or tickets

to the high school's football games. During the final two-

week period, all extrinsics were withdrawn.

Five hypotheses were tested, four dealing with effects

on test success during the four periods and one related to

effects on behavior. The hypotheses, related to achievement,

developed the expectation that experimental students would

(a) respond to the movie incentive by working signifi-

cantly more problems on the weekly tests than control

subjects during the first incentive period,

(b) make another significant gain when the scrip

incentive was added,

(c) maintain their improved performance through the

incentive-withdrawal period, and

(d) complete the study at a level of test success that

was significantly higher than that of control

students.

The fifth hypothesis dealt with the expectation that task-

related behavior of experimental subjects would also improve

significantly.

In all cases the test data were treated with analysis-

of-covariance to adjust scores for inequalities in the test

performance of the two groups revealed during the preceding
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period. This period-to-period examination of changes in test

scores allowed an assessment of the separate effects during

each treatment period. The .05 level of confidence was held

as the standard for statistical significance.

At the conclusion of study teachers and students were

interviewed to obtain their assessment of and reaction to the

incentive study.

Summary of Findings

1. The first hypothesis tested the effects of the

movie incentive. The data in Table IV reveal that both

experimental and control subjects averaged working about

fifty per cent of the tests correctly during the base-line

period and the movie-incentive period. Experimental subjects

improved their success by 1.4 problems. This difference was

not significant, and the hypothesis was rejected.

2. The first hypothesis was also tested by sex,

ability, and ethnic groups. Of these groups, experimental

subjects with the highest mathematics ability made a signifi-

cant gain (P = .05) over control subjects. Data in Table V

reveal that high-ability experimental students improved

their test performance by correctly responding to 4.5 more

test problems than did their counterparts in control classes.

3. The second hypothesis tested the effect of the

scrip incentive. Data in Table VIII reveal that both ex-

perimental and control subjects worked approximately
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fifty-five per cent of the tests through this two-week

period. The hypothesis, thus, was rejected for the total

group.

4. Hypothesis II was also tested by sex, ability, and

ethnic groups. Data in Table IX reveal that again only the

high ability experimental students improved their test per-

formance significantly (P = .05). During the scrip-incentive

period high-ability subjects worked 4.1 more problems than

did their counterparts in the control classes. High-ability

experimental students worked 62.5 per cent of their tests

correctly in contrast to a forty-five per cent test success

performance by high-ability control students.

5. Hypothesis III tested the effects of the withdrawal

period. As no effects had been generated on the total group

by the incentives, the test to determine if effects were

maintained was without meaning.

The hypothesis of maintained effects was valid, however,

for high-ability students. The hypothesis was accepted for

that sub-group. High-ability experimental students main-

tained their superiority over their counterparts in control

classes after incentives were withdrawn. Data in Table XIV

indicate that they even extended their improved performance

over their counterparts by 2.8 problems.

6. The final expectation relative to achievement

expressed through Hypothesis IV was that the overall effect

of the incentive study would be to cause the experimental
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group to be performing at a significantly higher level of

test success than control subjects at the conclusion of the

study, after adjustment for initial base-line ability. This

summary hypothesis was rejected for the total group. Data

in Table XVI reveal the test success of both groups was very

similar for the first and final two-week periods. Each

group successfully completed about fifty-five per cent of

the tests during both the initial and the final periods.

7. Hypothesis IV was particularly applicable to the

high-ability group. Data in Table XVII reveal that this

particular group was successfully completing approximately

five more problems at the end of the study than their

counterparts in control classes. High-ability experimental

students successfully worked approximately sixty-eight per

cent of the test at the end of the study in contrast to

fifty-six per cent of the tests by high-ability control

students. This difference was significant (P = .05). The

hypothesis was accepted for the high ability group.

8. Hypothesis V dealt with improvement in task-related

behavior. Data relative to behavior gathered during the base-

line period revealed little difficulty in this area. Very

little change occurred in the low frequency with which

students' task-related behavior was unsatisfactory, and the

hypothesis was rejected.
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Conclusions

The data generated by the present study, considered

in light of the findings from the literature, support the

conclusions stated below.

1. The use of external rewards normally available in

the school setting can affect an immediate improvement on

the academic achievement of adolescents in the upper ability

level of a disadvantaged scholastic population.

2. An extended study would be necessary to assess the

effects of external rewards on the achievement of students

of average or below-average ability within the educationally

disadvantaged scholastic population.

3. Special privileges will suffice to motivate high-

ability disadvantaged adolescents. Material or monetary

rewards improve motivation but are not necessary for students

of middle-school age.

4. The use of external rewards will generate motiva-

tion that will not be extinguished immediately upon removal

of the external reward and will not act in such a way on

students' motivational bases as to impede the intrinsic

reinforcement value of achievement.

5. The standard of eighty per cent test success

necessary for students to attain the movie incentive was

beyond the realistic expectations of many students. This

likely had the effect of canceling the motivational effect

of the reward for them.
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Recommendations

1. It is recommended that a replication of this study

be conducted over a longer period of time, approximately

three months.

2. It is recommended that any incentive study de-

veloped by a school staff include

(a.) a base-line data gathering period as well

as a withdrawal period;

(b.) a method of evaluating results for varied

ability levels;

(c.) valued special privileges available in the

regular school setting;

(d.) frequent measures and subsequent rewards;

(e.) a reward standard having at least a

moderate probability of attainment of all

students and that the level of test-success

required be formulated from base line data.

3. It is recommended that any incentive study include

a period of careful teacher orientation and pre-planning.
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APPENDIX A

STUDENT INTERVIEWS CONCERNING SCHOLASTIC

PROGRESS IN A MATH EXPERIMENT

INTERVIEWER: Roy Maiden, M. S.

Counselor, Texas Christian University

INTERVIEWEES: Students at the Urban Middle School

DATE: November 21, 1972

INTRODUCTION

Systematic observation of behavior combined with the

interviewing technique often proves superior to either

separate technique. This author feels that this is true

because it affords the observer a panoramic vantage point to

evaluate the effectiveness of a particular experiment. It

was also felt that classroom observation could possibly

infringe upon the psychological comfort of the teacher as

well as that of the students. However, the combined approach

of the interviewing technique and classroom observation

would be the advantageous approach for inquiring into the

effectiveness or ineffectiveness of this "modified token

economy."

PROCEDURE DESIGN

It was felt that the token economy method has potential

for improving the classroom success of students. It was
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believed that the base line period should include four math

examinations instead of only two exams as in the present

experimental design. It was felt that a longer base line

period would compensate for stimulus progressive complexities

which have not been systematically designed out in each

successive set of math problems. Theoretically, test V

would be more complex or difficult than test IV. Is it?

Students generally felt, with the exception of the first

math exam, that each successive exam was not always as dif-

ficult as the preceeding test. This writer believed, on the

basis of the student interviews, that a lack of consistent

improvement in all students was partially a function of

fluctuating rather than progressive stimulus (math tests),

complexity, or difficulty.

Even though this observer did not possess knowledge of

the specific abilities of the interviewees, it was strongly

felt that this group had too wide a range of demonstrated

scholastic ability to inspire any semblance of classroom

competition. In this type of token economy, this author

feels that students of similar abilities should be grouped

together and taught together when feasible. Students who

were of average or above average ability should have been

excluded from the token economy since there would be

somewhat less "room" for them to improve than the below

average achievers. Based upon the test scores, this inter-

viewer believed at least two students met this exclusion

criteria.
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REINFORCEMENT REWARDS

Reinforcement remains effective only as long as it has

motivational properties for those individuals within the

token economy. Rewards that can be obtained from alternate

sources with little or no effect are not effective motivators.

Two students mentioned that they purchased school supplies

with their tokens. Other students spent their tokens in the

cafeteria for "potato chips or ice cream." Money for ice

cream could be easily borrowed from a friend, so could a

pencil. Thus, the availability of alternate sources for

obtaining rewards rendered the tokens ineffective as strong

motivators. A wider range of purchaseables should also be

considered.

Students were ambivalent about the movies that were

shown. For example, students stated that

"I didn't like what they showed."

"I like movies that teach us something."

"I would rather see a bunch of cartoons."

"They ought to show Super Fly."

Movies, such as Super Fy, are often enjoyed tremendously

by certain populations. The possibility that such movies

currently in vogue be offered as a reward should be investigated.

It was felt that parental involvement to some degree should

be investigated. It is this writer's opinion that disadvan-

taged students will not be as highly motivated to achieve

academically as other groups. The feeling of self accomplish-

ment has limited motivational properties for this respective
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group. A high level of parental involvement and coaxing

could possibly improve results. When asked about their

parents' attitudes toward acholastic achievement in math,

there seemed to be little direct concern from the parents as

to whether students did "well" or "poorly." Some replies

were:

"She tells me to do my best."

"She don't care."

"She couldn't work math good either when she was in

school."

"They tell me to do good."

SUGGESTIONS

1. Group students of similar ability together in order
that classroom competition can possibly develop.

2. Investigate the possibility of a wider range of
purchaseables for students to choose from.

3. Offer free tickets to local events that disadvan-
taged students may desire to attend, even though
these events are irregular in occurrence. A ticket
to the "James Brown Show" or the "Jackson Five" are
two examples.

4. Movie tickets to current popular movies, such as
"Super Fly," "Lady Sings the Blues," et cetera, would
have strong motivational properties for this group.

5. Permit students to carry practice work home. One

student voiced such a desire.

6. If feasible, permit students to have longer recess

or play times. Recess time was looked upon quite

favorably by these students.
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It is this writer's feeling that the present token

economy probably will continue to demonstrate only limited

success with the group in question. Limitations upon what

can be provided as reinforcers restricts this system to

less than favorable results.



APPENDIX B

TEACHER OPINION ABOUT THE INCENTIVE STUDY

Teacher opinion relative to the incentive study was

sought in two ways. At the completion of the study a joint

discussion session was held by the instructional mathematics

team at the middle school, the consultant for mathematics

and his assistant, and the director of the research depart-

ment. Following this meeting a structured questionnaire was

mailed to the teachers and the aide at their homes. Teachers

responded to issues on the questionnaire similar to those

discussed openly in the previous meeting. Teachers were

asked to identify themselves on the questionnaire because of

the possibility of a relationship between the ability levels

taught by teachers and their responses to the questions.

The specific questions and the unedited responses of

the math teachers are reported below.

Question 1. What was the effect, if any, of the movie

incentive on the study habits and/or

achievement of students?

Teacher A. The movie was not effective
until after the first presenta-
tion. After this, the students'
discipline was much better and

they usually remembered their

materials, but this incentive
did not help their work habits.
Some knew they would never get
80 per cent.
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Teacher B.

Teacher C.

Teacher D.

Teacher E.

Teacher F.

Question 2.

The effect was noticed at
first (they wanted to achieve
more); a decline in interest in
the movie took place.

The movie had very little effect
on most of the students. Some
liked the idea after the first
week, but were not really mo-
tivated by the reward.

Very little.

The children had no means by
which to take home work out of
the building. Students who
had the program explained to
them tried to increase work
and output.

The movies did not stimulate the
majority of my students to in-
creased study habits or achieve-
ments.

What was the effect, if any, of the ten

cents scrip incentive on the study habits

and/or achievement of students?

Teacher A.

Teacher B.

The scrip worked very well. I
had very little trouble with
discipline and most individual
students really looked forward
to the test. I feel individual
students' grades rose because
of the scrip even if they did
not reach 80 per cent; some
went from 5 per cent to 60 per
cent. The good students got
much better.

The scrip had a positive effect
on the students who were achiev-
ing in the beginning but did
little to motivate the already
poorly motivated student.
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Teacher C.

Teacher D.

Teacher E.

Teacher F.

Question 3.

The effect of the scrip was
better because all the students
wanted as many tickets as they
could get. The achievement of
some of the students was not
greatly affected because they
were unable to achieve to a
greater degree.

Very little until test day
when they saw the scrip, they
wanted as many tickets as
possible.

It was administered too soon
to the experimental group;
they did understand the first
reward.

The ten cents scrip had a
noticeable effect on students
on test day. They seemed to
have been interested, but I
personally feel that it would
take a longer experimental
period to be positive of a
change in study habits or
achievements.

Did the availability of rewards for one

class disturb students in the control

class?

Teacher A.

Teacher B.

Teacher C.

Yes, they couldn't understand
why they had not been picked.
Resentment got worse when we
gave.the scrip. Some refused
to take their test. So it led
to discipline problems.

Only one or two members of the
control class were disturbed.

Not necessarily. The control
class did not know to begin
with--but the effect on other
classes was great. They wanted
to know how to get the tickets.
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Teacher D.

Teacher E.

Teacher F.

Question 4.

Yes.

I had only a few incidents
where a student showed any
concern mainly because friends
gave away scrip.

The students of the control
class felt that they were en-
titled to rewards; however, I
don't feel that they were
greatly disturbed by not re-
ceiving them.

Did any particular sub-group of students

(i.e., boys, girls, black children, high

ability students, et cetera) respond better

or worse than other students?

Teacher A.

Teacher B.

Teacher C.

Teacher D.

Teacher E.

The good students responded
well to all the incentives, but
my low ability students really
tried when we started giving
scrip. They hated to miss a
test.

I could see no differentiation
between any particular sub-
group.

I believe the high ability
students probably were more
motivated by the rewards. Some
lower students quit trying be-
cause they knew they could not
reach the desired level of 80
per cent.

Not really.

Not any recognizable difference
except between teachers and how
they explained the experiment
to the students.



Teacher F.

Question 5.

Considering the few students
who actually reacted to the

incentive experiment, I feel
that the high ability students
responded better than other
students.

Did the incentive have any noticeable

effect on attendance?

Teacher A.

Teacher B.

Teacher C.

Teacher D.

Teacher E.

Teacher F.

Not until we started giving
scrip. Then it helped a little
(I think--although it may have
been for other reasons) .

No.

Possibly. Attendance in the
rewards class seemed to be very
good.

No.

None to my notice.

I don't feel that the incentive
experiment had any noticeable
effect on attendance.

How do you presently feel now about the

value of concrete rewards as incentives

for classroom academic achievement?

Teacher A.

Teacher B.

I have always liked the use of
positive reinforcement. I
don't like the idea of paying
students to work, because that
isn't how life is and they they
start expecting it. I think
without concrete rewards stu-
dents lose their drive and get
bored.

I feel that they are of little
importance as far as this par-
ticular age group is concerned.

89
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Teacher C.

Teacher D.

Teacher E.

Teacher F.

I think it has possibilities--
but I'm not sure how effective
it would be on an overall basis.
I think a great deal more think-
ing and planning needs to go
into the types of rewards for
these particular children.

In my opinion this program
was not a success. I think
we are missing the boat when
we have to pay students to
work--also I feel that my stu-
dents are working better now
than with the program.

I like the movie incentive but
not the scrip.

Concrete rewards could be good
for developing incentives for
classroom achievement, if you
can be sure that the student is
developing an interest in him-
self academically and not just
being motivated to obtain the
rewards to "show off" with his
friends.

Question 7. Has the experiment resulted in any changes

in your own teaching styles?

Teacher A.

Teacher B.

Teacher C.

I have become aware of the need
for some form of reward. I
have started giving my students
who work hard all week and
whose discipline is good Friday
off. They can play records, talk,
play monopoly, draw or do anything
they want. The rest have to work
as usual.

Yes, in that I teach more with
behavioral objectives in mind
rather than blanket test scores.

Not particularly.

Teacher D. Not really.
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Teacher E. No.

Teacher F. Presently, I have not
changed my teaching style.
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APPENDIX D

DESIGNATION OF MIDDLE SCHOOL MATHEMATICS LEVELS*

-Number and Numeration

-Natural and Whole Numbers

-Measurement

-Nonnegative Rational Numbers

-Geometry

-Nonnegative Rational Numbers

-Nonnegative Rational Numbers

-Geometry

-Metric System

-Consumer Topics

-Real Numbers

-Statistics

-Real Numbers

-Sets

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level

Level
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

-Geometry

-Number and Numeration

-Measurement

-Algebra

-Geometry

-Algebra
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APPENDIX E

OBJECTIVES AND MATCHING TESTS

Second Week

LEVEL 2A

Teacher A

1. Does addition of whole numbers.

2. Determines that 0 is the identity element for addition.

3. Solves stated problems involving addition of whole

numbers .

4. Solves stated problems involving subtraction of whole

numbers .

98
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Teacher A

LEVEL 2A

Add:

1. 36

+25

2. 97

+68

3. 79

+87

4. 356

49

8

+ 6

5. 9

802

3467

+ 12

6. 5471

2364

+6575

7. 8

+0

Subtract:

8. 59

-26

9. 73

-36

10. 60

-37

11. 87

-79

12. 603

-329

13. 547

-293

14. 8703

-5827

15. 385

- 0

16. 100

- 64
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17. How many calories did
Beth eat for breakfast
if she had juice which
was 85 calories, cereal
which was 95 calories,

cup milk which was 85
calories, and 15 calo-
ries of sugar?

18. Babe Ruth hit 714 home
runs during his major
league play. He also
hit 506 doubles and
136 triples. How
many good hits like
this did he make in
all?

19. The Golden Gate bridge
is 238 feet high above
the water. The George
Washington bridge is
252 feet high above the
water. How much higher
above the water is the
George Washington than
the Golden Gate bridge?

20. Abraham Lincoln was born
in 1809 and died in
1865. How long did he
live?
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LEVEL 2B

Teacher B

1. Does multiplication of whole numbers.

2. Does division of whole numbers.

Teacher C

1. Does multiplication of whole numbers.

2. Recognizes and uses the property of multiplication by

zero.

3. Solves stated problems involving multiplication of the

whole numbers.

Teacher D

1. Given a set of multiplication facts (0-5) the student

will be able to supply the answer for all in five

minutes.

2. Multiplication of whole numbers (1 digit) 35 x 2 = 70.

3. One (1) as identity element for multiplication.

4. Cummutative and associative properties of multiplication

when given an illustration. A-(B-C) = (A-)-C

Teacher A

1. Does multiplication of whole numbers.

2. Determines that one (1) is the identity element for

multiplication.

3. Recognizes and uses the property of multiplication by 10.

4. Solves problems involving multiplication of whole numbers.
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5. Does division of whole numbers.

6. Uses the division property of one (1).

7. Determines that division by 0 is undefined.
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TEACHER D

LEVEL 2B

1. a.
b.
C.

d.
e.

2. a.
b.
C.

d.
e.

3. a.
b.
C.

d.
e.

4
3
4
5
1

2
4
3
5
5

1
2
4
1
2

18. (3X2) X4=3X( X 4)

19. 5 X ( 1 X )=-(5X)X3

X ( 5 X 4 ) =( 2 X 5 ) X 4

X5
X 2

X 3
x 0

X 3

X 4

x l
X 3
X3
X5

X l
X5
X4
x5
Xl

=

=:

=..
=..

= .

=.,

=..

=.,

10. 43

X 2

11. 40

X 4

12. 24

X 5

13. 34

x l

14. 23

x l

15. 3 X

16. 5 X 3

17.

4. 25

X 4

5. 15

X 2

6. 11

X 2

7. 55

X 3

8. 41

X 3

9. 32

X=4x3

X2 = 2 X4

X 5 20.
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TEACHER D

LEVEL 2B

10. 43

X 2

11. 40

X 4

12. 24

X5

13. 34

Xl

14. 23

X l

15. 3 X

16. 5 X 3 =

4-4X3

X5

17. X 2 = 2X4

18. ( 3 X 2 ) X4= 3 X ( X4 )

19. 5 X ( 1 X ) = ( 5 X1) x 3

2X ( 5 X4 = ( 2 X 5 ) X4

1. a.
b.
C.

d.
e.

2.

3.

4
3
4
5
1

2
4
3
5
5

1
2
4
1
2

X 5

x2
X 3

x 0

X 3

X4
Xl
X3

X 3
X5

Xl
X5
X4
X 5
Xl

a.
b.
C.

d.
e.

a.
b.
C.

d.
e.

4. 25

X 4

5. 15

X2

6. 11

X 2

7. 55

X3

8. 41

X 3

9. 32

X 5
20.



1. 54

X 4

2. 75

X 6

3. 94

X7

4. 361

X5

5. 278

X 6

6. 32

X 44

7. 67

X 28

8. 46

X 59

TEACHER C

LEVEL 2B

9. 347

X 10

10. 821

X 95

11. 367

X 172

12. 208

X 347

13. 846

X 202

14. 863

X 100

15. 643

X 394

16. 46

X 0

105
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17. There are 48 sacks of
oats. Each sack
weighs 75 pounds. How
many pounds are there
in all?

18. There are 36 inches in
each yard. How many
inches are in 440
yards?

19. The speed of sound is
742 miles per hour.
The earth travels
about 90 times the
speed of sound. How
fast does it travel?

20. There are 167 steps up
the Statue of Liberty.
In one month a guide
made 264 trips up the
Statue. How many steps
did he climb going up
in one month?
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TEACHER A

LEVEL 2B

Multiply:

1. 37

X 6

2. 48

X10

3. 408

X 15

4. 52

X 43

5. 61

X 27

6. 527

X 48

7. 823

X 765

8. 23

X0

Divide:

9. 3 ) 60

10. 5 ) 68

11. 6 ) 258

12. 7 ) 430

13. 32 ) 924

14. 68 ) 476

15. 1 ) 57

16. 0 ) 24

17. There are 12 eggs in 1 dozen.
How many eggs are there in 96
dozen?

18. If 640 acres are in one square
mile, how many acres are in 14
miles?
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19. A boxcar is 40 feet
long. A train has a
boxcar section that
is about 920 feet
long. How many box-
cars are in the sec-
tions?

20. There are 16 ounces
in one pound. If we
have 128 ounces, how
many pounds are there?
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TEACHER B

LEVEL 2B

Multiply:

1. 9
x4

2. 38
x 8

3. 15
x 7

4. 75
x 9

7. 126
x 90

5. 24
x 36

6. 49
x 58

9. 561
x 447

8. 898
x 47

10. 1309
x 705

Divide:

11. 2 ) 8 12. 6 ) 36 13. 9 ) 126
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14. 5 ) 195

17. 74 ) 330

15. 6 ) 2292

18. 80 ) 2723

16. 34 ) 475

19. 67 ) 5036

20. 62 ) 2689
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LEVEL 2C

Teacher B

1. Defines prime number.

2. Categorizes the set of whole numbers to 100 as being

either prime, composite, or an element of [0, 1 .

3. Finds the prime factorization of any whole number less

than 1000.

Teacher C

1. Defines prime number.

2. Categorizes the set of whole numbers to 100 as being

either prime, composite or an element of the set of

zero and one.

3. Uses divisibility tests to learn the factoring process.
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TEACHER C

LEVEL 2C

1. Define a prime number.

Tell whether the following are
prime, composite, or an ele-
ment of (0, 11.

2.
3.
4.
5.
6.
7.
8.
9.

10.

18
37
0

44
23
14

1
89
63

II. Using the divisibility
test, circle all the
following numbers divisi-
ble by 4.

212

637

724

426

12. Circle all of the follow-
ing which are divisible
by 5.

40

36

73

65

From the set f23, 84, 145,
3030, 603.

13. Which are divisible by 2?

14. Which are divisible by 10?

From the set f132, 321, 802,
50, 001).

15. Which are divisible by 3?

16. Which are divisible by 6?

17. Circle all the following
which are divisible by 9.

45 989

234 82

18. The number 24 is divisible
by what other numbers
besides 8?

19. The number 50 is divisible
by what other numbers
besides 10?

20. By what numbers is 36
divisible?

W

a
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TEACHER B

LEVEL 2C

1. Define prime number: 15. 165 =

16. 123 =

17. 144 =

18. 247 =
Tell whether the following are

19. 154 =
prime, composite, or an ele-
ment _ 1 . 20. 360 =

2. 5

3. 99

4. 83

5. 51

6. 0

7. 64

8. 13

9. 67

10. 1

Give the prime factorization of

the following:

11. 18 =

12. 27 =

13. 72 =

14. 56 =
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TEACHER B

LEVEL 3

Teacher B

1. Reads and interprets a table of capacity measure in the

American system.

2. Uses standard units of capacity: teaspoon, tablespoon,

cup, pint, quart, gallon, ounce.

3. Converts from one unit of capacity to another in the

American system.
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TEACHER B

LEVEL 3

Capacity Measures

Dry

2 pints = 1 quart

8 quarts = 1 peck

4 pecks =1 bushel

2 teaspoons = 1 Tablespoon

16 Tablespoons = 1 cup

2 cups = 1 pint

Liquid

16 fluid oz. = 1 pint

2 cups = 1 pint

2 pints = 1 quart

4 quarts = 1 gallon

in the blanks to make each statement true.

4 teaspoons = Tablespoons

5 gallons = quarts

2 pints = fluiz oz.

8 Tablespoons = cup

8 pints = quarts

8 quarts = gallons

1 cup = teaspoons

2 cups Tablespoons

2 Tablespoons = teaspoons

4 quarts = pints

6 cups = pints

1 quart = cups

48 fluid oz. _=pints

Fill

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
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14. 1 pint = Tablespoons

15. 3 cups = _pints

16. 12 quarts = gallons

17. 3 Tablespoons = _teaspoons

18. 3 quarts = pints

19. 6 pints = cups

20. 1 gallon = pints
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TEACHER B

LEVEL 4

Teacher ]B

1. Uses factorization to write a non-negative fraction

in its simplest form.

2. Finds the product of 2 or more rational numbers each

of which is greater than zero and less than or equal

to 1.

Teacher E

1. Given a set of fractions, arranges in size from

smallest to largest.

2. Given fractions, finds the product. (Several types

like 1/2 x 2/3, 2-1/2 x 3-1/4, 1/2 x 2/3 x 3/5,

et cetera.)

3. Uses multiplication by 0 and- defines product as 0.

4. Solves stated problem using multiplication of fractions.
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LEVEL 4

Write the following fractions in simplest form by dividing
both numerator and denominator by their greatest common
factor.

Ecample: 6 +"-2
8 -=2 4

2. 18
63

1. 16
24

4. 20
24

7. 35=
42

5. 7
28

8. 18
27

3. 11
22

6. 8
12

9. 32
56

10. 35
63

Multiply the following. Reduce answer to lowest terms.

11. 5 _

8 4
12. 2 3

3 5
13. 4 10

5 11
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14. 8 5
9 6

17. 5 6
16 13

15. 3 4
- x - =5 9

18. 3 7
10 10

16. 7 4 2
-x <-x- =85 3

19. 2 3 1
3 4 2

20. 8 2
13x

4
xii =
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TEACHER E

LEVEL 4

1. Arrange this set of frac-
tions from smalledst to
largest.

5 1 1 3 0
6, 3, 2, 4, 8

Multiply and reduce answers to
lowest terms.

2. 1 :L
2 ,3

3. 3 2

4. 4 1
5 2

5. 0 5
3x =

6. 2 X 3 =

7. 2 X 3

8. 6- X 4 2-
2 3

9. 2 1 X6 37=

10. 5 X 3
8 4

11. 3 8
-x - =5 9

12. 12 10 _

17 11

13. 8 13
11 14 ~

14. 1 2 5
2 3 6

15. 3 2 8

16. 6I+ X 4 23

17. 5
6

X0=
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18. Each cubic foot of water
contains 7 gallons. How
many gallons are there in
3 cubic feet of water?

19. A teacher wanted to give
each of her 40 children a
treat. If she filled bags
putting in 3 ounces in
each bag, how many ounces
of candy should she buy?

20. The recipe called for c

of sugar. Sue is just
making of the recipe.

How much sugar should she
use?

up

I
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TEACHER B

LEVEL 5

Teacher 13

1. Recognizes the ideas of point, line and plane.

2. Recognizes and uses the symbols to represent a

point, line, line segment, ray.
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TEACHER B

LEVEL 5

Circle True or False after each of the following statements.

1. A point is an idea which we represent with a small dot.

True False

2. A line is an idea which we represent with a thin streak.

True False

3. A plane is an idea which we represent with a drawing of
a square or a parallelogram.

True False

Write out in words what each of the following means.

4. AB - __5. CD= 6. EF'=

7. P =

Using the correct symbols, represent the following:

8. Line MN= _13. Line LP =

9. Line segment PT =_14. point M =

10. Ray RS = _15. line segment QR

11. Point X

12. ray AB =
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From the drawings select the correct one that is described
below in numbers 16-20. Place the letter of the correct
drawing in the blank.

(a) (b)

(c)

I

(d)

(e)

16. A line passing through two points and going on in both

directions.

17. A point

18. A plane

19. A ray_ starting at one point and going on through another

point.

20. A line segment starting at one point and ending at

another point.

, zeeoloo, -

[I
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TEACHER B

LEVEL 6

Teacher B

1. Given a set of non-negative fractions, locates them

on the number line.

2. Given a set of non-negative fractions, determines the

least common denominator.
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TEACHER B

LEVEL 6

In problems 1-10 select the correct letter on the given
number line that locates these fractions:

1. A B C

0

3
4 -

3.

0

4
5

2. A

0

B C D

1

3

3

A BC 4.

1

A B C D
10 0

0 1

2

7

5. A B C

0 1

6

6. A B C D E

0 1

4

7.

1

In the following sets
denominator:

8. 1, 5
4 6

of fractions, give the least common

9. 2 , 1

3 6

,

1,

1



12. 1 , 2
2 3

13. 5 , 3
8 4

14. 13_ , 3 15. 1 ,.

16 4 6 9)

16. 3 , 1317. 1 , .'3
7 28 3 2 4

18. $4 , 'ii 19. f , 7,3
3 6 9 4 8 8

29. 2_ __ _

3 9 12

127

10. 13 , 1 11. 2,5

5 4 3 9
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TEACHER E

LEVEL 7A

Teacher E

1. Rounds decimals to a given place value.

2. Adds, subtracts, multiplies and divides decimals.

3. Does stated problems with decimals.
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TEACHER E

LEVEL 7A

1. Round 24.163 to the near-
est hundredth.

2. Round 8.25 to the nearest
tenth.

3. Round 10.2047 to the
nearest thousandth.

4. 4.86 + .72 + .486 =

5. .7467
.0896

+17.0040

6. 56 + .098 + 7.624 =

7. 43.75
- 9.68

8. 87.6567 - 5.2 =

9. 43 -- 29.04 =

10. 7.02

X 9.2

11. .016

X 6.4

12. 1.225

X 8.4

13. .1101

x .101

14. 7 ) 1.12

15. .09 ) 23.4

16. 1.31 ) 65.5

17. For three days Uncle Jack's
cow gave these amounts of
milk: 17.9 pounds, 18.2
pounds and 18.8 pounds.
How many pounds did it
give in all these three
days?
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18. The distance between two
towns is 12 miles. After
riding 4.475 miles, how
far does he have left to
go?

19. If a sheet of tin foil is
.014 inches th-ick, how
high would a pile of 250
sheets be?

20. A train made a trip of
181.35 miles in 3.25
hours. What was the
average speed per hour?

I
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TEACHER E

LEVEL 7B

Teacher E

1. Recognizes that a proportion is a statement that 2 ratios

are equal.

2. Finds missing term in a proportion.

3. Defines a and d as extremes; c and b as means.

4. Solves proportions.

5. Changes fraction to decimal and per cent.



132

TEACHER E

LEVEL 7B

1. A proportion is a state-
ment that 2 ratios are

2. ac
b d

b and c are called the

Solve the following propor-
tions:

4. n 10
3 ~ 15

5. 3 15
5 n

6. 14 n
16 =24

7. 15 5
n 8

8. 6 n
16 24

9. n 20
6 24

10. n 24
9 27

11. 4 n
5 15

12. 7:8 = n:56

13. 3:4 = 12:n

14. 1 8
3 n

15. n 16
5 20

n

n

n

Change the following fractions
to decimal and per cent:

Fraction Decimal Per Cent
16. 7/20

17. 1/2

18. 3/8

19. 3/100

20. 3/5

.
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TEACHER E

LEVEL 11

Teacher E

1. Graphs integers on number line.

2. Able to recognize whole, natural, negative, non-negative,

non-positive numbers and integers.

3. Finds absolute value.

4. Adds, subtracts integers.

5. Tell if set of integers is closed under + and -.
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TEACHER E

LEVEL 11

1. Grade the following set of
integers on the number
line.

-8, -3, -5

-2

Given Sets

A = 0, IL, 2, 3, ...

B = 1, 2, 3, ...

C ... -3, -2, -1

D = ... -3, -2, -1, 0

E = ... -2, -1, 0, 1, 2, ...

From the above sets, name the
set that is identified below.

2. negative numbers

3. whole numbers

4. non-negative
numbers

5. integers

6. natural numbers

Find the absolute value of the
following:

7. (-4)

8. (4) =

9. - (-3) =

10.

11.

Add

12.

Is the
closed

Circle

Is the
closed

Circle

set of integers
under addition?

one: Yes No

set of integers
under subtraction?

one: Yes No

the following:

- 7

+ 3

13. - 6

+ 6

14. - 3

+ 5

15. - 18

+ - 12

16. - 24

+ - 2
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Subtract the following:

17.

18.

19.

20

-8

- + 5

+ 3

-5

- -3

+ 5

- + 3



BIBLIOGRAPHY

Books

Bushell, Don, Classroom Management,New York, Pergamon
Press,1972.

Campbell, Donald T. and Julian C. Stanley, Experimental and
Quasi-Experimental Designs for Research, Chicago,
Rand McNally and Company, 1963.

Gans, Herbert J., The Urban Villagers, New York, Free Press,
1962.

Garrett, Henry E., Statistics in Psychology and Education,
New York, David McKay Company 7th Editio, 1967.

Goldberg, Miriam L., Education of the Disadvantaged, New York,
Holt, Rinehart and Winston, 1967.

Martin, William E. and Celia Burns Stendler, Child Behavior
and Development, New York, Harcourt, Brace and World,
159.

McKenzie, Clark, et. al., Classroom Management, O'Leary and
O'Leary, New York, Pergamon Press, Inc., 1972.

O'Leary, Daniel K. and Wesley C. Becker, Classroom Management,
New York, Pergamon Press, Inc., 1972.

O'Leary, Daniel K., et al., Classroom Management, Article 16,
New York, Pergamon Press, Inc., 1972.

Osborne, J. Grayston, Classroom Management, New York, Pergamon
Press, Inc., 1972.

Articles

Buckholt, Daniel, "Central Midwest Regional Education Laboratory
Experiments with Material Motication," Transaction Maga-
zine, XV (January, 1969), 22-28.

Clark, Carl A. and Herbert S. Wolberg, "The Influence of
Massive Research on Reading Achievement in Potential
Urban School Dropouts," AERA Journal, V (May, 1968).
305--310.

136



137

Deci, Edward L., "Effects of Externally Mediated Rewards on
Intrinsic Motivation," Journal of Personality and Social
Psychology, XVIII (April, 1971),~105-15.

Green, Robert L. and T. J. Stachnik, "Money, Motivation, and
Academic Achievement," Phi Delta Kappan, December, 1968,
228-230.

Greenbaum, Charles W., "Type of Reward, Socio-Economic Class,
and Concept-Switching in Pre-School Children," Journal
of Genetic Psychology, CXXI (September, 1972), 91-106.

Hamblin, June A. and Robert L. Hamblin, "On Teaching Disad-
vantaged Pre-Schoolers to Read: A Successful Experiment,"
AERA Journal, IX (Spring, 1972), 209-216.

Nichols, Shirley, "Pupil Motivation: A Rewarding Experience,"
Maryland English Journal, VIII (Spring, 1970),, 36-41.

Phi Delta Kappan, "Central Midwest Regional Educational Lab-
oratory Experiments with Material Motivation," L
(February, 1969), 321.

Rosen, Dennis C. and Terrence, "Individual Instruction with
and without a Token Economy in Class for Disruptors,"
Education and Training of the Mentally Retarded, VII
(February,~1971), 22-25.

Spence, Janet T., "Do Material Rewards Enhance the Performance
of Lower Class Children," Child Development, IV (Nov-
ember, 1971), 1462-1470.

Spiterman, Seymore, "Raising Academic Motivation in Lower Class
Adolescents," Sociology of Education, XLIV (Winter, 1971),
103-118.

Reports

Ayllon, Teodoro, "Pre-Kindergarten Program Evaluation Summer,
1971""Atlanta Public Schools, Department of Research
and Development, 1971.

, "Behavior Modification in A Seventh Grade
Classroom," Atlanta Public Schools Research and De-
velopment Report, V October, 1971.

DeCharms R., et al., "Can Motives of Low Income Black Children
Be Changed ~T Carnegie Corporation, February, 1969, (Pre-
sented to AERA, Los Angeles, February, 1969).



138

Texas Education Agency, "Sixth Grade Assessment: A Needs
Assessment Report," Department of Assessment and
Evaluation, Austin, Texas, August, 1972.

Public Documents

U. S. Department of Health, Education and Welfare, Equality
of Educational Opportunity, Washington, D. C., 1965.

Unpublished Materials

Evans, Charles L., "Achievement Test Scores by Sex and
Ethnicity," memorandum to Deputy Superintendent,
Fort Worth, Texas, February 4, 1972.

Evans, Ellis Dale, "The Effects of Achievement-Motivation
upon Discovery Learning and Accompanying Incidental
Learning under Two Conditions of Incentive Settings,"
unpublished doctoral dissertation, Department of Psy-
chology, Indiana University, 1965, Dissertation Abstracts
International, 25/08-4539.

Fox, Karen and Steven Jung, "A Pilot Study of the Use of In-
centives to Enhance School Learning," paper presented
to AERA, Chicago, Illinois, 1972.

Hallman, George A., "Monetary and Verbal Reinforcement as
Incentives for Increasing Performance by Educationally
Mental Retardates," unpublished doctoral dissertation,
Department of Psychology, University of Georgia, 1969,
Dissertation Abstracts International, 19/12A/4324.

Sulzer, Beth, et al., "Increasing Rate and Accuracy of Aca-
demic Perormance through the Application of Naturally
Available Reinforcers," paper presented to AERA, Chicago,
Illinois, 1972.

Wallen, Carl J., "Teacher, Individual and Group Issued Incentives
and Pupil Performance in a 19 Classroom Experiment in
Motivation," unpublished doctoral dissertation, Department
of Education, Stanford University, 1963, Dissertation
Abstracts International, 23/11/4234.



139

Educational Resources Information Center

Andrews, Henry B., "The Effects of Group Contingency Reinforce-
ment of Student Behavior," Tennessee University, 1970,
ERIC Research in Education,VI (August, 1971), ED 049 402.

Bailey, John, et al., "Modification of Pre-Delinquents'
Classroom Behavior with Home-Based Reinforcement,"
Kansas University Bureau of Child Research, 1970,
ERIC Research in Education, V (September,197 0 ) ,
ED 039 293.

Bernstein, Melvin A., "Modification of the Reading Process
by Behavioral Techniques, Final Report," Washington,
D.C, ERIC Research in Education,VI (December,1971 )
ED 053 905.

Cassileth, Barrie, "Reinforcement Management: An Approach
to Motivating Army Trainees," ERIC Research in Educa-
tion, V (August, 1970), ED 037 652.

Clifford, Margaret M., "Goals and Motivational Effects in the
Elementary School, Part I: Effects of Competition on
Performance, Interest, and Retention with the Use of
a Fifth Grade Vocabulary Learning Task, Final Report,"
ERIC Research in Education, VII (September, 1971), ED 056 355.

"High and Low Classroom Norms as Performance
Goals, Final Report," Iowa University, ERIC Research inEducation, VII (August, 1970), ED 056 353.

Cormier, William H., "The Application of Social Reinforcement
in Six Junior High School Classrooms," ERIC Researchin Education, VI (September, 1971), ED 051 109.

Harris, Jasper, "Effects of Systematic Reinforcement Procedures
on the Performance of Underachieving High School Pupils,"
ERIC Research in Education, VI (September, 1970), ED 054 266.

Tuskagee Institute, "Experiment in Motivating Functional Illiterates
to Learn," ERIC Research in Education, V (September, 1970),ED 0:39 442,


