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ABSTRACT , \ Ky . S

This study was designed .to assess the effectiveness
of a group—based, teacher-paced model of mastery.learning for
instruction in undergraduate education courses. It was hypothesized
that ,the mastery-taught students, who were provided formative tests
and’ concect&ve activities, would achieve higher scores on the final
examination and higher grades in the course than the control group.

It was .also hypothesized that the exper1menta1 group would
demonstrate greater interest in their 1earn1ng than the control group

by attending class more regularly. Subjects were -advanced sophomores .

or

course dealing

rst semester juniors enrolled in six sect1ons of a-one-semester
qgth top1cs in educational psychology and teaching

excéptiona

hildren in“the mainstreamed classroom. Fifty-five

students constituted the mastery learning group, and the control
groub npd'l42 students. A series of formative tests were developed
for the experimental group with accompanying feedback and corrective
act1v1t1es. Corrective work was completed outside of class by those
stidents who did.not-attain .90 percent mastery on the formative -
. tests. 'Although the course content sequeqgce of topics, act1v1t1es,
and group-based 1nstruct1on were. 1dent1ca )\ in all sections, only in
the mastery ‘learning sections were regtilar checks on learning
progress coupled w1th\correct;ve activities, At the end of the termf
students in all sections were administered a common~£1na1
examination. An ana1y51s of the resulbs indicated that the mastery
group demonstrated ‘higher levels of achievement than their peers .
trained in a, t¢pical lecture :approach. The s1gn1£1cant1y fewer
absences in the mastery learning graup suggested that, concomitant
-.with their ‘superior -achievement, these s¥fudents were more interested

in their coursework. (JD) -
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~ Abstract
- . )
< This study was designed to determine the effectiveness of a group-based,
teacher- paced Mastery Learning instructional model in undergraduate edycation

courses. Two of s1x sect1ons of a required educat1on course were taught
using Mastery Learning strategies. Data were gathered from 197 advanced un-
~

dergraduate students enrolled in the course. Multivariate analysis “of covariance

sshowed that even _after contro111ng for demograph1c and affective variables,

students ‘in Mastery Learnlng sections scored higher on a common final exam-

1nat10n, atta1ned hlgheymcourse grades, and were absent less often than stu-

dents in trad1t10na11y taught sections. Imp11cat1ons for teacher tra1n1ng

and cd11ege-]eve1 instruction are discussed.

.
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B]ock (1971 1973) and Block and Anderson*(19%5) In this model, learning is

\
The Effectiveness of Mastery Learning Strategies in
- - Undergraduate Education Courses
For a decade and a half, the, techniques of mastery learning have been N
applied at near]y every level of schooling, from elementary to postsecondary
Despite controvers} and criticism, resu1ts of numerous studies have supported
the .basic ph1losophy of this approach to Jearning that asserts that nearly ‘ )
all students ean mastet most of what they are taught g1ven the approprtate
conditions. ‘Eenerally stated, the cond1t1ons are: 1) we]l p]anned and exe-
cuted instruction, 2) adequate tvme for students to learn the material, a and

(
3) reguTar checks on 1earn1ng with 1mmed1ate feedback and, methods«#or correc-

t1on of inadequacies. - \) ~

[

v\

\ From th1s ph1losophy hile emerged two somewhat d1verse yet related mod-

els, both of which have been‘applied at the postsecondary 1eve] The mode1

most often used for college courses (Block and Burns, 1977) has been an in-
dividually-based one such as Keller S (1968) Personalized System of Instruc-

tion (PSI) in which students typ1ca11y learn 1ndependent1y of each other;and at
their own pace Although effective 1nsmany types of cbyrses, the 1nd1v1dua]1y-'
paced model can be difficult to 1mp1ementbln coursas where there s a ﬁaxej o
curriculum and fixed amount of classroom-time (B]o“h 1974) S

“ '
+ The second mastery Jearning model utilized at. the posts;condary 1eve1 is. =

that out11ned by Bloom, (1968 197 1976) and ref1ned ‘and e]aborated upon by .’
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group- hased and teacher -—paced, but can also be gtudent-paced. ObJECt1VES
are clearly and specificaily stated and students are prov1ded with regulg;
diagnostic checks on their 1earn1ng progress (feedback) by means of short
"formative" tests that usua]ly do not count toward a grade. Each test has
specific corrective actiuities keyed to the text or other materials to pro-
vide remediation. for inadequacies in learning. &Grades are determined by

"summative" exams such as a midterm and a final.

With the prov1s10n of carefully:designed feedback and corrective activ1-

. ties B]oom believed “that 80 percentcogsstudents might reach theasame high

=

level of achievement attained—by only 20 percent of students under. more tra-
ditional approaches to instruction. ‘This figure may seem somewhat ambi-‘
tious at the postsecondary Tevel .However} studies using Blobm's model at
this level. have reported significant differences in student achieuement !
favoring the mastery approach over traditional lecture -test approaches
(Block & Tierney, 1974; Guskey "& Monsaas, 1979). Block and Burns (1977) -

noted another pos1tive aspect of mastery learning; students typiCally ex-

hibited Tess variab111ty in their 1earn1ng, that is, they -learned more Tike

qQne a other than nonmastery taught students In addit10n to\less variability,

Guskey nd Honsaas(1979) also noted Tess attrition among maste y taught :

college stu . oo *

Bloom's model of group based teacher -paced mastery learning would

appear to be well suited to much of postsecondary education since many

v
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un1vers1ty courses are typically of a
) Desp1te the apparent su1tab1]1ty of th1
11shed postsecondary stud1es dealing wj
ava11ab1e that eva1uates such \dn approa
‘ p*rograms

51on course, but the g}ass was pr1m§r11

¥

increaicag demands ?or .accountdbility among teachers,

for demanstrated mastery of competenc1es in education.

Iearning is not a panacea, 1t\may be a

’ “paring stu ents to demonstrate
come™of the

- ing (Guskey, 1980). S PR

Ay

Th1s study was des1on?d tp assess t

teacher paced mode1 .of mastery learn

proach is increased learning and more enthusiasm toward learn-.

“teacher -paced, lecture format.
s, “model, there is a dearth of pub-
th i'ts aop11cat1on

ch in undergraduate teacher educat1on

A

One study in this area d1d yse mastery 1earn1ng in & summer ses-.

y student paced (Bauman, 1980). With
there is a great needry
A]though mastery

‘stép in ‘the r1ght direction -for pre-

these competenc1es, since a predictable out-

.

he effect1veness of a group-based,

ing for instruction in undergraduate

education’ courses - We pred1cted that the mastery- taught students, who were

p;ovided format1ve Eestsand correct1ve hctivities, would achieve hi

scores on ‘the f1na1 exam1nat1on, and wo

gher

uld receive h1gher grades in the

course than, the coné ol group

In add1tqon, we pred1cted that the exper1-

,'menta1 group wou]d de onstrate grea

.

Virtually nothing is

1)

. control group by atternding class: more regu]ar]y

ter 1nterest in the1r 1earn1ng thaﬂ the °
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) " Method V .

-

ver§1ty Of,%h1s number, 55 const1tuted the experimental or mastery learn-

ingxgroup and 142 the control group Ihe~stgﬂents wege primarily advanced

sophomores or first' ssne;ter Jun1ors enrolled in six sections of a one
[ semester course dealing with topicg in,edupationa] psycho]og& and special
educa%jon as they relateq to teaching exceptional children in the main}

stream of education. The classes, each,téught‘by;a uifferent instructor,

»
Pl

were.of an instructor-paced, lecture format.

Two. of the instructors valunteered to implement mastery learning strat-
\ . - ) - , ‘
egies in their c13sses. ,Togetper they developed a Series of formative .

1

tests . With éccempanying feedback and corrective activities, and ddministered
these measures f0110w1ng 1nstruct1on on each- unit in the course Correctﬁve?

work was comp]eted outside! of "class by those students who did not at§a1n
%
+90% mastery on the formative tes®s. Eachdformqt est or rtsﬂeorrect1ve,
L

counted as one point toward a subject's.final grade. A]though the coursz

\
content, sequence of top1cs, ‘activities, and group- based 1nstruct1on were
J - 3
identical in all sections, on]y in the two mastery learning sections were

regu]ar checks on learning progress coupled w1th correct1ve act1v1t1es
At the beginning of the semester, all students were. presented a deta1]ed

sBt of common course obJect1ves and were 1nforme& that the1r final examina-
tion would. be based upon those objectives. They ‘were then group-an1n1stered:

s\ ’
. .

"

Subjects~were 197 undergraduate education majors it a large southern uni- %

-~




SR

-~

1) a 20-item multiple choice pretest on the course content to determine

’

if there were d1fferences in entry level knowledge; 2) a seven-item rating

scale designed to measure academic se]f concept ; and, 3) a 15-item rating *# -

¢

scale measu;ing affect toward education _Demographic data were also col-
lected on students' age, sex, and class placemen -'ophomore junior, etc:).
In.addjtion, each instructor kept careful records of class attendance through-
out the ;emester. At the end of the term, students 1n‘a11 sections were ad-
ministered a common fina] examination. None of the items was jdentical _~

to any itEﬁ on the format1ve tests administered to the experimental group. Be-
cause course grades were based upon several cr1ter1a in addition to final
examination scores, the course grade attained by each student was a]so in-
cluded as part of the fata.

e ' Resu]ts and Discussion

“

The data were first analyzed by computing means and standard d%%k&*a .
tions on the varfous measures for mastery and control classes. These*are )
.shown in Table 1; Tests of d1fferences hgtween these means 1nd1cated\that
there were no stat1stnca11y significant differlences between the two groups
of c]asses in terms of entry knowledge of course content academic self—
concept or affect toward eduCatxon However, d1fferences in final test
scores, course gradss, and number of’ class bsences were stat1st1call;
s1gn1f1cant On the average, students in th astery c]asses atta1ned

_ higher scores ‘on - the f1na1 test, reCe1ved highfg® course zéades, and had

fewer absences than students in classes taught by more. “Traditional methods.

) ‘\va
.
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Insert Table 1, abeut here

< 4 -

Correlations computed between the various student measures are illus-
\

These show several interesting interrelations. As might

‘trated in Table 2.
be expected, pretest scores were related to both final test scores and fin-

al grades.‘ They were al3o related to measures of academic self-conoept,.

~

. N Y
indicatirig that students with dgreater entry level knowledge of the-course

— content were also more confident of their academic abilities.

s

Insert Table 2 about hgre

’

) ¢

Surprisingly, sex was strongly related to many of the measures. Cor-
‘v

! . .
relations indicated that female stddents expressed greater academic self-

-~

confidence and more positive attitudes about éducationa attained higher fin-

A

al tést scores and course d}ades, and were absept less -often, than were male

. students.

toward educat1on, -final test scores, and final grades

correlat1ons.among final test scores, final grades, and number of absenceg

.

were also expected.

Academic self-concept measures were found to be related to affectr

-The strong inter-

J .

. To explore the effects of the use of mastery learning more prec1se1y,

-

r

a multivariate analysis of covariance wag,conducted comparlng mastery learning

7

-

-
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and- t?ad1t1ona11y taught class sectlons Sex, academ1c se]f—concept and _‘
' affect, toward educat1on were emp]oyed as covar1ants, f1na1 test scores, fin-
OSerEr ¢

1
and number of absences were the three dependent meagures. Results

al grades,
of this analysis are shown in Table 3. The effects of both sex and academic

¢

se1f~concept were stat1st1ca11y significant. Howeier, the overall effect

of affect toward educat1on was not stat1st1caL}y s1gn1f1cant after the ef-

,'t' fects of sex and se]f—concept were removed. The effect of the treatment,

*ﬁstery 1earn5ng, was found to-be statistically significant even after con- P

, trolling for the influence of these other student- variables. Students in
e d .
mastery classes attained higher final examination scores, received higher

course grades, and were absent less often than, students in classes taught

by more .traditional methods.

X

. o Insert Table 3 about here

—\

-
.
I

To futher explore the e

.

-

ffects of the mastery Jearning, separate correla-

tions were computed among the var1ab1es for the mastery and control classes.

These c0rre1at1ons are 111ustrated in Tab]e 4,

that while pretest scores we

-

It is interesting. to note

re s1gn1f1cant1y corre]ated w1th final ‘test

scores among students in the traditionally- ht classes (r-.356) this

(r=.099). Similarly, sex

correlation is near zero in the mastery c]asses

and academic sp]f-concept were strongly re]ated to final test performance

10,
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in the traditionally-taught classes, but were near zéro in the mastery

classes. This is.precisely what would be predicted by mastery ]earnlng

theory. That is, as instruction becomes more effect1ve, the 1nf]uence

upon fina]‘aghievement'of students’ 1n1t1a] aptitude and affeet1ve char-

acteristics will dim‘mish.

1
¢

_Insert-Table 4 about here 'y ' .

\ w

]
~

The results clearly confirmed;our predictions that Breservice teachers

‘trained in a teacber-paced group-based model of ‘mastery ]earniﬁg would

X

demonstrate higher ]eve]s of -achievement than their peers tra1ned in a

typlca] Jecture approach.” The s1gn1f1cant]y fewer absences in the mastery .

1earn1ng group suggest that concommitant_with their super1or achlevement

these stédents were more interested in their coursework than the control

*

students ~a .
»  Although the flndlngs 1nd1cated strong differences favoring females
in this study, the advantage diminisheg almost comp]ete]y in the mastery
”approach Ihis suggests that indiv?dua]’differences in learning were met
in the exper1menta] group but not in the control group ’
The data strongly support the findings of numerous mastery learning
stud1es, and have several implications for tz}cher tra1n1ng and other areas

of postsecondary educatlon Through the provision of frequent feedback

and correctives, the mastery approach affords better opportunities for

T 11

»
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students to Jearn. In add1t1on, preserv1ce teachers exper1ence an ap-

proach &o 1nd1v1dua11z1ng 1n9truct1on that they themse]ves Should be -

’

v able to app]y once in the field. Th1s 1s€§n extrémely important teacher A

-~ ~

skill especially wtih the 1ncreased demand’for 1nd1v1dua]1zat1on for majn- . ’
(RS -

4

f-—”"/ streamed handicapped children, . ‘ ‘ - <§’, )
_With demands Z.r accountability and higher—guglity of instruction ° o
“  now being made at all levels of education, mastehy 1ear%£ng theory offers _ -

a unique-strategy for improved instrdction. and learning. The teacher
. . t : : -,
_"paced, group-based model can/be easily superimposed on the traditional
v .
lecture f;rmat actually affording little or no change in the way a course

» 1s taught.
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S ‘_ ‘
.. , ~ . Tﬁg{e 1°

Means and Standard Deviations of Student. Variables by;Treatment'Group

-k

- s B ‘
o - Mastery . Control
_ Variables o (n=55) * (n=142)
L : X (sD)] X (sD)
, - A .

Pretest. , 1.6 (2.42) 10.77  (2:37)
, cSe'l‘f-—Concept' _26.(3,1\ (3.39) - 26.81 , (2.96)
| Affect . 89.87  (7.46) 58.96  (6.70)

Final Test 26.3%" (2.64) 2369 (4.48)

Grade : a2 (.62) 8.1 ( .92)

Absences - 3.15%  (3.77). 4.57  (3.78)

.‘ ) "
fP< .05 for difference between Mastery and Control Groups
‘ [}
A ;'~ ! ) ¥ i
- ~
—_—




" Ta{fne 2

RN )
: \, & Intércorre]atjons Among Student Variables"‘ -

(n=197) N
" Variables Pretest Sex Self-Concept Affect Final ’Tesf Grade Absences
Pretest 1.000° 054 .223%+ 007 232%* 191+ , -.102
Sex 00 371 '.449** oy AT -l 356%
Self-Concept T 1000 L478%* . 305%+ - L201* .020
Affect 1.000° 142 08 -.010
Final Test 1.000 6T -.adEm
Grade . - 7 " 1.000 - . 567%
Absences 7 4000

X - _
)
*p{ .05
**pe 01 7 v *
. S C s
16 ¢ ‘o | ’ 117
4 T




. . AN
Table 3 =~ - "

"Summary of Multivariate Multiple Regression Analysts

!

- o - " _' . Univariate F-Statistics’

Source of e © Multivariater : -
Variation . df F-Statistic ~ Final Test Grade Absences
<; Sex 1 3.82*% 6.33%* 5.16%* 0.29
Self-Concept (SC) 1 3.35% & 0 5.2gk 4.44%  0.74
eliminating sex
Affect (AFF) 1 .61 1.7 . .47 A.47%%
9 eliminating sex . ) —
& SC . - '
Treatment 1 4.87%* . 5.28%* 0.07 3.49*
eliminating sex, ' ]
SC & AFF <//’ '
Residual’ 192 Mean Squares 16.54 59 12.97
*p<. .05 \
}
» *pc 0]
LY
¢ 'g.f
’ 1
18




¢
‘ Table 4
Intercorrelations Among Studént Variables by Treatment Group
L E Self - Final -
> “variables Pretest Sex Concept  Affect Test Grade Absences
Pretest _1s4  ..077  -.067  .099 . .163 .168
Sex .057 .448** -,036  -.060 130
Seif-Concept T.247* ‘ ‘6286**. .333* « ,bs4 .144 .324*
Affect 079 $267%  .648** S267  <.33* 144
Final Test . 356%**: ,289*%*  338** . 020 .682*% - 340%
Grade .088 L287*%* | 302** .065  .772%* -.349*%
Absences -.229 .253* .058 .279% -,188 ~ -.207
*p <~05 ) 2
**p <,01
/
. i _ \‘
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