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ABSTRACT

The purposes of this study were to examine and
evaluate the importance of three variables of Bloom's mastery
learning model. The variables studied were specification of
objectives, use of diagnostic-progress (d-p) tests, and use of
alternate resources. The study used four seventh grade and four
eighth grade classes; each grade classes were pretested each semester
on course objectives. There was no significant difference among the
classes at the .25 level. Each class took chapter, unit, and semester
(posttest) exams based on the objectives. The first semester eighth
grade classes received four different treatments: no variables
(control class), behavioral objectives, objectives and daily ungraded
d-p tests with recommendations, objectives and d-p tests with
recommendations that included alternate resources. There was a
significant difference between the control class and each treatment
class. Using second semester seventh grade classes, a comparison
between a control class and a class using daily ungraded d-p tests
with recommendations was significant at the .05 level. The results
indicate that the use of either a list of specific objectives or d-p
tests with recommendations is sufficient for a significant increase
in student mastery of the objectives., The second semester seventh
grade classes received four different treatments: no variables,
general objectives, specific objectives, and daily ungraded d-p tests
with recommendations. There was a significant difference between

classes using specific and general objectives at the .10 level.
(Author/DB)
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The class size ranged from 24 to 31 with a mean of 27 The classas of

each grade were pretested each semester on the course cobjectivess There
wés no significant difference esmong the classes at the «25 level. Fach
ciass took chapter, unit, and semester (posttest) exams based on th
obJjectivese ' ,

The first sencster eighth grade classes received four different
treatments: no variables (control class), behavioral objectives, ohlect-
ives and deily pngraded d-p tests with recommendstions, objectives and
d-p tests with recommendations that included alternstes resourcess The
list of objJectives indicated where they weré discussed in the text and
classworke The d~p tests consisted of written questions based on the
objectives studied in the previouz class sessiones After a five to ten
minute period to solve the problews, they were discussed and each studert

correcled his own papere The students received reccommendations for
dcarning the objectives they had not masterede Recommencations contaln~
ed specific references to the text, classwork, and homeworke The aiter-
nate resources included other texts, workbooks,. SRA kits, games, and
vweekly small group meetings to review the results of the d-p testse

There was a significant <ifference between the control clasg and each

treatment class. Using second semester scventh prade clacses, a Come
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parison between a control class and a class using daily ungraded d-p
tests with recommendetions was significant at the «05 levele The results
indicate that the use of either a list of specific objectives or d-p
tests with reccommendations is sufficient for a significant increase in
student mastery of the objectivese The use of alternate resources did
not appreciably increase student achievement, indicating that the pre.-

scriptions based on the text and classwork . were adeguates

The second semester seventh grade classes received four different
treatments: no variables, gencral objectives, specific objectives, and
daily ungraded d-p bests'wiih“recommendations. The list of general
objectives was similar to a table of contentse There was no significant
difference at the +25 level between the contrcl class and the clasa
using general objectivess There was 2 sipgnificant differsence between
the classes using specific and general objectives at the +10 levele The

class using specific objectives also performed significantly better thon

the control class at the «05 levels The results confirm the usefulness

of specific objectives and imply that general objectives of the form

used have little effect on student achievement.




The Importance cf Formalive Evalustion
Formative evaluation is one of {he key factors in the mastery

learning model proposed by Bloome(2) 7ids section vwill discuss the

literature and research thel relate to formative evaluation and mastery
learning.

Formative evaluation was first described by Seriven(7)as the
evaluation of the instructional process while it is still occuringe
Bloorn(2) stated that formative evaluation provides feedback to the
student and teacher 6:’1 student process through a unite It helps locate
errors in the stiucture of the unit so that remedial alternate instruc-
tion can be prescribed and usede Sullivan(7)stated that this helps the
teacher to identify tho materizls and procedures that increase the
effectiveness of the instruction. Thus after using the necessary re-
medial instruction which is suited for his needs, the student is pre-

pared to learn subseguent tasks.

Research Using I‘;ormaf-iire Evaluation

A four year longit,gdi nal study by Thompson(8)investigated ari.th.; B
metic and algebra instructione Each student in t-he- experinental grouvp -
worked alone. He was given a‘diagnostic pretest to determine if he had
previousiy mastered the material of the unit. Jf he had, he continu=c¢
with the pretest of the next unite When the pretest indicated lack of
student mastery, remedial drill material was provided and a final test
was giv;an to determine if the remedial work- was successful. Mastery
of each vnit was required before advancing to the next unit. The contiosl

class used the normal :textbook, lesson assignments, and recitation

methode In one study, the experimental group gained lel years of arith.

metic achievement comparcd to o4 year for the conlrol group as measured




by standard arithmetic tests over a ten week periods A second study
repo:tcd an average gain of 2.6 years of arithmetic achievement in one
Year for a seventh grade classe The researcher concluded that the
diagnostic exems and reﬁedial individual instruction vere effective
since students did not waste time on previously mastered material, did

: bhave to wait for the rest of his class, and mastered each topic before
advancing to the next one.

Mayo(5) and his associates examined a six week college course that
used veekly formative tests accompanied by individual and small group
help as neadede 65% of the students mastered the material as measured
by the final exam as compared with 3% mastery on an analogous .exam the
previous year when formative tests were not usede The feedtack provided
by the formative tests was important and helped the student in the

individual and group sessions.

A study by Airasian(l) examined a ten week college course that used

biweekly ungraded d-p testse The students who did not master the unit
covered by the test were given alternate learning resources to overcome
their difficultiese Commonly missed items on the d-p tests indicated
8 weakness in the instruction which was corrected before starting a new
unite . 80% of the students achieved mastery as meésured by the final
exam compared with 30f on an analogous test the previous year when d-p
tests were not used. | |

A similar study by Bloom(2) used d-p tests after each unit and
alternate resources, inclucing small studen£ groups of four students
or less to review the d~p tests and help overcome the ¢difficulties
pointed out by the testss £€0F of the students achieved mastery as
measured by the final exam compared with 20% on an analogous test the
previous year when d-p tests weré not usede The same procedures were

used the following year and 90% of the students achieved mastery.

Moore, Mahan, and Ritts (6} examined three zollege courses that used




instructional material that students coﬁld use on their own. Students
were tested at the completion of each unit and were directed to additional
instructional material and unit tests until they achieved mastery. 8C#%

of one experimental group achieved mastery compared with 6% of the

corresponding control groupe The means of the other two experimental

groups vere half a standard deviation above the control groupe The’
authors could not attritute the success cf their method to one pafti~
cular variable. It depended on the student.

A study by Collins (3) cenpared two colless mathematics classes.
The experimental group was given a list of the objectives for each unit
and a diagnostic problui each session that was based on the objectives
studied the previcus sessione The control class was taught in a nqrmal
recitation section without using a list of ijestivés or a diggnosiic
teste 754 of the experimental group compared with 307 of the comtrcl
group aéhieVed mastery as measured by the final examination based on
the course objectivese The rescarcher believed that both the specifica-
tion of objectives and the use of diegnostic tests were important for
increased student masterye

A study by Kersh(ﬁ).used fifth grade mathematics classes to examine
the effectiveness of diagnostic testse After completing a unit over a
period of three or four weeks, the students took a disgnostictest and
vere directed to alternate resources on the basis of their test perforir-
ances After a week of using the resources, the students were retested.
This was & reinforcement to those students'who\had used the resources
to correct their crrorse The increase in mastery as measured by the
criteria tests ranged f;om 19% to 75% for the advantaged class to 0%

to 207 for the disadvantaged classe Thus the disadvantaged experimental

group performed as well as the advantaged control group.




Summary
The date show that the use of mastery learning strateéiés with
formative evaluation can significantly increaze the percentage of student
masterys, It can be successful for different subjects, grades, and stu-

[y

dent backgroundse The use of diagnostic tests to give feedback to the

students and teacher and to prescribe remedial help to the sbtudent is
importants The results from the section deseribing the affective and
cognitive consequences of successful achievement give additiosnal support

for the use of formative eveluation and mastery learning strategies.

DESIGN AND PROCEDURES

The main objectives of this study were tc examine the effect on
mastery lecarning resulting froms

l. Providing specific objectivess

26 Providi.ng general objectives.

3¢ Giving diagnostic-progress tests with recommendationse.

4. Giiring sjﬁecific objectives and diagnosticeprogress testse.
5. Giving specific objectives, diagnostic-progress tests, and
alternate resoufces.
The first obJective was examined twice by comparing a control class that
did not use any of the variables with a class that received only specific
objectivess This was donz the first semester vith classes I and II of |
the eighth grade and the second term with classes V and VII of the

seventh grade (see Design)e.

The second objective was examined by comparing a control class with

& class that received only general ohjectivess This was done the second

semester with classes V and VI of the seventh grades
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The third 3 ‘25 examined
objective was examined by comparing a control class wvrith
& class that was piver 1 i
as pgiven only diagnostic~progress teots. This was done
i - [S-3~ [

the sccond semester with classss V and VITI of the geventh grade.
‘ >

The fourth objective was examined by comparing a control ¢liss with

8 class that received only specific objectives and d-p tests. This was
done the first semester with classes I and III of the elghth grade.

The fifth objective was examined by comparing a control class
with a class that received specific objectives, d-p tests, and alternate
resourcess This was done the first svimester with classes I and IV of

the eighth grades

Explanation of the Variables and Conditions

The three variables examined were specification of objectives, use
of diagnostic-progress tests, and use of alternste resourcess The
objectives were specified in two ways: either specific (behavioral)
objectives or general objectives (similar to a table of contents).

The diagnostic-progress tests were based on the specific objectives
studied during the previous day or weck, depending on how often the tests
were givens Normally one or two writton questions were asked at the

beginning of the class period and the students were given sufficient

time (usually between five and fifteen minutes) to work on the problems
end write their solutionse The questions were then discussed and any -
difficulties that the students were having were treateds There were
specific recommendations given to ‘the students for each questions They
included references to the text, classwork, handouts, and homework where
the student could find a discussicn or an explanation of the objective

tested by that questions Thus if a student had any difficulties with

é problem, hec could use the recommendations 4o help him restudy the

materiale In effect this was a prescription to help him cure his problems

that were not resolved tc his satisfaction in classs The decision to

"7
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restudy the objectives was the student's and he was given any further

assistance asked for.

The control classes were taught without vsing any stucent list of
objectives, d-p tests, or alternsve ressurcese They veed the taxt,
classvork, and howework to study the materiale They took the same pree
tests; unit tests; and positests as the treatment groups. Although the
control groups did not use any of the variableé, the instruction they
received probably benefited frum having their teacher instruct the itreate
ment classes in Lhe sume .materialo

Design
The study used students attending the seventh and eighth grades of

Junior high schoole The students were already grouped into 'classes and

random assignment of students to class could not be assumede Thus the

design required a pretest as well as a posttest so that any initial
class differences could be incorporated into the analysis of the data.
The design used eight different classes, four i‘rom each grade.
Each class was given a pretest and a posttest based on the objectives -
of the material studied that semester. The data weré analyzed using an
analysis of covariance with the pretest score as the covariate and the

posttest score as the variate.

with recommendations), and aiternate resources.

There were two distinct experiments which will be described below:
First Senester Eighth Grade 'Classes
| Numbef of
Class Variables and Conditions Students

I None (control group)e 29
I Specific objectives. 31
11l . Specific objectives and d-p tests (daily, ungraded, 2l
with recommendations). |
v Specific obje.ct.ives, d-p tests (daily, ungraded, 25




EaEEEEa s EEEEELSSEEEEEEEEAEEESEEEEEEEEEEEEEEEE

tn analysis of variance was performed using the results of the vost-
teste An analysis of covariance was performed using the results of the

pretest and posttest with the pretest score as the covariate and the

posttest score as the variates The lovel of significance for both

analyses vias a = «05.

Using the means of the class scores on the pretest and posttest
and the regression coeficient obtained from the data, adjusted posttest
means f£or cach class were calevlated uzing the procedure desceribied in
Winer (9) Three comparisons were made using the adjusted treatment means;
class I vias compared with each of the other classess .The level of sig-

nificance used for these tests was a = «05

Second Semester Seventh Grade Classes

Number of
Class Student.s Variables and Conditions
v | 25 j None (control class).
VI .29 General objectivess
Vil 28 Specific objectives. .
VIIX 26 A d~p tests (daily, ungra%ed, vith

recommendations )e

An analysis of variance was performed using the results of the post-
tectse An analysis of covariance was perfornmed using the resclts of the
ﬁretest Pnd posttest with the pretest écore as the covariate and the
posttest score as the variatee The level of significance for both
gnalyses was a = +05,

Using the mean class scores on the pretest and posttest and the
regressionhcoefficient obtained from the data, adjusted positest means

for each class were calculateds Four coiparisors were made using the

adjusted treatment means; class V was compared with every other class

and classes VI and VII were compareds The level of significance used

for the last test was a = «10s The level of significance for the test

9




between classes V and VI was o = «25¢ The level of signilicance f{or

comparing class V with classes VII and VIII was a = +C5. The test be-
tween classes V and VI uses a large value for a for the gxperimcnt is
best served if there are no significant differences between the adjusted
mean scorese Thus, to be safe, we should allow any slzable difiercnces
between the mean scores to be called significante Ue want to avoid a
type 2 errcr, namely nrot rejecting the hybothesis when it shenld be re-
Jectede Using a large velue for o decreasés the probability of making

a type 2 errors (9)

CONCLUSibNS, IFEPLICATIONS

To test the objectives, the foilowing hypotheses were formilated:
Io &) There is m significant difference between the adjusted
mean scores on the posttest for a control cluss using
none of the variables and a class using only specifiec
obJectives.

b) There is no significant difference in the a2djusied mean
scores on the posttest between a control class and a class
using only daily, ungraded d-p tests with recommendationse

¢) There is no significant difference in the adjusted mean
scores on the posttest between a control clzss and a class
uging daily, unzraded d-p tests with recommendations and
specific objectivese

d) There is no significant difference in the adjusted mean

scores on the postiest between a conirol c¢lass and a clas:

receiving specific objectives, daily, vigrades i-p tests,

‘with recomuendations, aud alternate resourcec.

10
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Conclusions
The purposc of this hypothesis was to examine the effect of using

specific objectives, d-p tests, and alternate resources. ‘This was the

key hypothesis of thae studye The first semester eighth grede classes
and classes V and VIIT of the second semester seventh grade classes were

- uged to test hypothesis I 4n analysis of variance indicated that the
posttest means of thes first semester eighth grade classes were signif-
icantly differents An analysis of covariance also found the adjusted
posttest means to be significantly differente Xach treatment class vas
compared with the control class and the difference between the adjusted
posttost means was significant'in each cases = Thus it appearz that the
use of specific objectives or d-p tests is sufficient for a significant
effect when compared with a control classe Naturally using both variables

and including alternate resources increases the effocte

. Implications

The results of the tests of hypothesis I were very interesting.
As mentioned in previously, the variables have a éertain hierarchy. To
use alternate resources, it'ie necessary to have some form of diagnostic
testings To use diagnosticitests, it is necessary to know what is being
diagnosed, ds0¢: the objectives mﬁst be specifiede This study con-
cluded that the use of specific objectives is sufficient for a significant
increase in rastery learning as measured by the postteste Specification
of ubjeciives is perhaps the most difficult variabls to properly prepare.
It faquires a detailed analysis of the naterial and content of the

courses It can be the basis for a diagnosis of both student and instruce

tion difficulties, Perhaps this explains wiy it has a significant effect

when it is utilizeds
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Statistical Summary of the Four Comparisons Between 4djusted Posttest

Means of the First Semester Eighth Grade Classes and Classes V and VIII

of the Second Scmester

Class n X Y Y
> S 29 BLAL 76,1, 77.01
11X L Bhe38  Bhe92  BLe8T  Fyop = 8Le23
Iv 25  87.24, 85,96 85,01 Yo = 8218
v 25  TT68  Thebl  The75 B = 437
VIIIL. 26 80,00 82,00 8,26  Xpop = 7199 Yyor = 78:06

antrol class ;s class using specific objectives.
ot i = i
VY
. Fo05(1y 203) = 3.95 € Fgpg = LeObs

Reject Ho for a = .05

Control class vs class using d-p tests,
.t o
Hot is = 4
A ]
H: Vs, 7 Hg
F,05(1, 103) = 3.95 & Fypg = 5e61.

Reject ”0 fora= e 05
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TABIE I (Continued)
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Control class vs class usiné specific objectives and d~p tests.
) 1
Hot iy = 1y
' 1
By u ¥ I

F,05(1, 103) = 3.95 & Foug = 7+89%

Reject HO for a = .05,

Control class vs class using specific objectives, d-p tests, and’

alternate resourcese
1 1
Hpt M,
3 1
Mem 7,

F,05(1» 103) = 3.95 < F_ = 8,17,

Reject ﬂo for a = 05,
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Once the objectives have been apecified, th2 construction of the
d-p tests in not difficulte Rach objecbive can generate questions that

test student masterye This study concluded that d-p tests with recom-

mendations gignificantly increased mestery learning as measurcd by the
postteste 'The increase in mastery learning due to using dep tests in
addition to specific objeciives and the reclavlve ease of constructing
d~-p tests once the objectives have been specified would imply that the
additional use of d-p tests is worth the effort.
The use of alternate resources in addition to specific objectives
} and d-p tests did have a aignificant effect but one that was not very
different from the effect of ﬁéing Just specific objectives and d-é {tests.
One possible explanation is that after an.analysis of the text and
assignments was made using the list 6f speeific objectives, handouts
i _ were used to strengthen the instruction where it appeared to be weals
Tﬁis may be considered an alternats resource, but it was a standard part
of the recommendations for the d-p tests. The handouts often elaborated

some of the more difficult sections of the courses Thus they may have

been more pertinent than the alternate resources, such as other texis,
workbooks, kits, that were offerede These alternate resources were not
videly used since their approach to the material was somewhat different
from the class notes and text and the students found ﬁhis sonewhat
confucing. |

Another alt.ernate resource, the use of smali groups to review the

results of the d-p tests, was only partizlly successfuls The students

(and their instructor) msy have been too young or inexpericnced to use

this technique effectivelyes It would sesem that a careful balance of




mathematical proficiencies, social compatibility, and work habits would
be important for the proper functioning of these groupse Unfortunately,

{this study did not attompt such a balanced composition of groups and

allowed them to form with little supervisions Some of the resulting
groups did not. function welle

It would appear that if the course has good reference material and
clearly specified objectives; then the use of handouts to supplement the
weaker areas of the instruction may be 2 sufficient alternate resources
Group work can be effective, bul it secms that attention must be paid

to their formation, orientaticn,; and supervisione

Hypothesig 1T

(a) There is no significant differencs in the edjusted mean
ascores On the postiest Between a control clase and a class

| using only general objectivese

(b) Thero is no significant differcnco in the adjusted mean scores
on the posttest between & control class and & class using only

specific objectivess

Conclusiors .

The purpose of this hypothesis was to examin;uéﬁe effect of using
general objectives and compare the use of general aﬁd specific object-
ivese This hypothesis uscd the seventh grade classes of the second
semostere An analysio of variance indicated that there was a significant

difference among the posttest mean scorese An analysis of covariance

1ndicated that there was a significant difference among the adjusted

posttest meanse A comparisontest was performed between the control

class and a class receiving only goneral objectivese No significant

. didference was found between the adjusted posﬁtest lneanse Thus it does




rot appear that the use of general objectives has a significant effect

on mastery learning as mezsured by the postiests A comparison test was
alse performed between the classes using only general obJjectives and

only specific objectivese A significant difference was found between
the adjusted posttest means in favor of specific objectivese Thus it
appears that the use of specific objectives was significantly more
effective than the use of general objectivess A third comparison test
vas performed between the control class and the class using only specific
objectivés. A significant difference was founde This agrees with the

results of the section of this chapter discussing hypothesis II.

Implications
General objectives describing the content of the course are relatively

easy to write but do not seem to be effectives Thus specific ohjectives

appear to be preferable.

Sumary
The results of thic study sugpest the following conclusionst
1. The use ¢f specific objedtives and/or d-p tesis, or.
specific objectives and d-p teste vith alternate resources
had a significent effect on mastery lezarning when compared
with the use of nose of these variabless. The use of specific

objectives with d-p tests appeared to be the optimal choices

»

2. The use of general objectives did not have a significant
effect on mastery learning vhen compared with the use of no
obJjcctives. The use of apecific objectives had a significant
effect when compared with the use of general objecﬂives. by

objectives are used, they should be specific objectivess

16
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 TABLE 1T

Statistical Summary of the Comparicons Between the Adjusted Fosttest

Yeans of the Second Semestel Seventh Crade Clusses.

Class n X ¥ be

v 25 7768 Thebh  TheTS

vI 29 7550 The62  T5.39 B = 37
VII 28 7857  BLOL 8084 T, = 7799
VIII 26 80,00 82,00  8L26 Y, = 78.06

Comparison between control class and class using general objecfives.
A
Hos 4 = 45

: X
Hl‘ l"g 7 teg,

F.25 (1, 103) ='103L g Fobs = 0.05

Do mot reject ) for a = «25.

Comparison between classes using specific objectives and general

objectives.

- )
= Hot #g = 49
Ht ﬂg # /Le; '

F.lo(l’ 103) = 2.76 L Fobs = 3,93,

Reject HO for a = <10,
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Summary of

TABLE W

Comparisons and Results es Measured by the Posttest.

Comparison

a-level

Result

control vs
objectives

Control vs
objectives

control vs

tontrol vs
objectives

control vs
objectives

with alternate resources

general

specific

d~p tests

specific
& d-p tests

specific
& d-p Lestis

general objectives vs
specific objectives

«25
«05

.05
05

«05

«10

no significant diffcrence
significant difference

significant difference

significant difference

significant difference

significant difference




TABLE IVT
Sumnayry of Mastery Achlevenent of Fach Class as

Measured by the Posttest

Percentage of
Class Achieving
Treabtment Crade Semester Class Mastery

I AR

control
v L0%

154

control

general objectives

specific objectives

specific objectives

- 0 =~ ~N =N &

d-p tests with

i\ recommendat.ions

specific objectives 8
and d-p tesis

sbecific objectives 8
and d-p tests with
alternate resources
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