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Tnis paper attempts'to prosent a description of a curriculun K
development Project- in an elghth grade Mathemtics class, developed
"and inplederited to Tulfill ‘the requiressnts for the degres of Master |
of Bducation An. cirriculu Studles at Memortal Urdversity.
In the iritreduction, the writer vatt‘e;rptu to justify the need * .
for changs 1n many axeas of ‘sducation, He dianussee some basie conditions

that may contxibute to the xé o of atmnt e such.

“as-individual differences, the feeling ofimdequacy experienced

through ‘failure, the types of instruction used, and the practice of*

It 1s that, although many advances 5

" ‘have been made in education during the last decade, many changes are »

st11l necessary in the fleld of ir The yriter hy

that the introduction of mastery learning as'an approach for teaching

. would increase the achievement of our students as well as permit a

«greater eaphasis on ntvidualized instruction.
¥ e com:cm of mastery learilng refers to'an approach of Anstruct-

characterized’ by (1) un analysis of the subjedt matter (z) an emphas!.s

on / (3) a development of ‘spectfic corz-
ective measures, and (4) an evaluation of student progress. The mudel
of Bastery leaming was conceptualized by J.B. Carroll in 1963 am
transfomed into an effective smi;egy for instruction by 3.S. Bloom

in 1968. It is based on the'premise that all students can master the ~
prescrived tasks 1f . the time supnlied ig sufficient. The paper. includes

tHe varhhlaa that deternine the nte of 1ea.m1ng. They are: aptitudes,

ab l.ty to a quality of

i
f




by Bloom and Carre
't;an strategleg ( _) 0
| procetures, am (5)
- the chapter includes ‘s détailed account of the procedures folloved to

and time. - o, 7 4 ; /

In Chaptér 4, ‘the zeport describes the implemtation of tnAs
strs.tegy 1n & Grade 8 Hathamath:a class in‘a Junhr High Schanl. The
implenentation followed. the basle steps For.development as Fmpnsaﬂ .
 These were: (1), Prerequisits planning’ (z) Adup—_

zation of materiuls (4) Instructional .,

unmative évaluation: Besides a studeht profile,

correct the dlagnosed weaknesses, the progress made 4n student achie- -

wveRent, and. the ‘changes obsstved i student attitules, .
‘e £inal chapter zes the basic g Lnd ]
"of the mistery Loarnir approich. The writer coneludes “hat the major’

strengths’ of the ayp-zoach are the advantages. gained r.hro@ supmur

planning, the feedback and as which 1
1nto Lized instru the extent

group based
it caten to ipdividual atterences, and the apparent. degree, of

success 1t acclains. The major objections s the approach are related '

* to the administrative problems that it gel:mtes and the difficulty

: : S
| in teaching for objectives beyond the knowledge level.
Tt is hoped that this paper will assist other teachers who ate
S0 ‘inspired to try this or similir projects in their claserooms. = _
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It is approachim; a period when society is requiring educational

[of thelr n. However, ity has\ not e easy.

ey schools and fict11ties, nev advances in insbructional proced- o

educators, have expressed the opinton that schools' most important . . .

CHAPTER 1 . Hnn gl .

INTRODUCTTON e i X

e A. Focus on change " = .
Education 1s approaching a -critical period in its history. .

institutions, more than ever before, :to account fo‘r ‘the quality B )

Soclety has been spending tremendous amounts of mm\ay on_education

durlns ‘the last decade.and s now expecting quali'hy education ln

Teturn. This inJectlon of Larse amounts of ‘money ‘has pravided

ures as. well as more and better educated teachers. Despife this, (

edusation 18 receiving a fair amount of criticksr.’

Criticism is evident from two main ‘sources. Internally, i

objsctive is developing those attributes of studemts which will
_enable them to live effectively in a complex society. Block (1971) k

elieves education has ‘progressed very little tovards. this goal

de!‘pite the advances made in the last decade. He Bﬂ.‘h‘l.

Despite preat advances in knowledge about student leatning:
and the investment of tremendous ambunts of time, effort, .
and -rioney, our schools still have not. moved very far toward - i
the goal of iricreased learning for all students. Present g B s 4
. policies and practices continie to reproduce the -same norm- !
al achievement distxibution in the learning of classroom
after classroom of students that are produced-in the learn-
ing of the students' parents and perhaps ntss
‘Thus the schools continue to provide successf®l and reward-
ing - Learning experienices for only one-third of our loarners (p.2):

The ‘sscond soirce of crlticisn 13 soclety. The lay public,

)ell &5 scholsis 16 the wrtols discipllnes,‘ats considsrlr@ the TR heg
i A
2. y :




caused by ‘the
science on, soclety, with criticism focusing on the

“as 1s suggested by Block:
“Tata (1962) said, - . S B <y

' " finances o do an adequate Jobof curicwlm, . )

Despite th!aa many criticlsns there is still faith in education,

. Socloty knows that 1ts hope for the future can be found in “the

e

3 ‘nade (i e Lo e kept . \dth charzes nade in other axeas

i
of: soclety. ‘Indeed, society hasa valid reﬂsbn fur doubthg,if 4

education is\ provhﬂng success ‘For only one-third of its s.cs_

% .
Hwevar, notall people are cﬁtieizlrg the efforts of ed\lc-
atdon, )hny are a.t{:npti.hs to defund the pmctlcss of  the sehooﬂ. -

~

*'Since §orld War IT, the Dublic;schools have grown too
rapldly to develop umassailable programs.- They have :
been oo, plagued with growim enrollnents, mss, att-
endance, -and a shortage of teachers, buildings, and

developrent. (p.1):

‘aind consequently levied the blane for such criticisn on me} :

soctal changss., Sre sald; .

Today, as in-the 1890's, the ferment in Vedui*‘ (O e
4 :

ngeffects of Y and

failuro of the schools to sclve the probléis created
by that tnn:iomation (1)

quailty of education offered-to ita citizens. Therefore, 1

“soclety. does not observe the schools ant theie prograns a5

'changing ¢o meet its needs, then it shuuld foster as m\l::h chalue

i ax@essﬂy.

o ey



. sehools nasd to :f‘ocus on change..The vriter Pelisvas that the lea.rn-—

1ing experiencs of the students “wn 1m1u:av7 1f change 15 rade 4
some of tho! preseuf, conditions of the edichtional ‘systsm. AL ot
these mndmons are, »}ortny of discubsion, cham, in thi’a paper,
’ths T on;ider only’ FOUR of ‘thml, Thess ares

LN Individual d_f.ﬂ'uremes
w2, Student failure -

o7 773, hypesof instrwction . i o

B, Promotion  policles v "

1 Indivlduzl -differences "
B 1
v S ed\!catlaﬂal ci.tcleu 1t haa been a well a.ccupted fact that

B:L'L students Q—different Thsy diffexr in their home circumshm:as

a.ttitudes, interssts,‘and thesr abtlity 40 leazn. These' differences-
have caused a wide vartety of bpinions anong educators as 23 thelr
extent and the a.pprﬂuchea {0 be taken tc teach stulenta o dﬁm

- spectal txeatnent’ becausa of thess differarces. fiaever, opinions
have changed drastlcallv/over ‘the past. decade duan}n the anounyof = |
abunt fent and. hoéw they differ. Pnz\rl.cusly, v

7 accczd.mg)to Bloon: (72, mcheu accspud ‘the idea that only
some students had the ability o learn 0 a mastery level, He sald,

Throughout. the world, the proportlon of students expected to
fall ‘in.school varied from- 5 percent to as high as.75 percent.
o differed also in the causes we invoked to explain school
learning differences - genetics, motivation, sécoeconomic .
status, langusge facility, docility, etc. But, we assumed
that most of tho causes of success or fallure in gchool
learning lay outside the schonl's or the ‘teacher's respon-: '
'sibility (p.4). -

If teachers adhere to this, thsnry, then 1t is H.ksly they

“ provlds learning expsriencau for the g‘l:n'lp rather than for lndiﬂdualm .




itis eaay fﬁl' teachers ‘0 defand thensslves by using'
‘asa methm{ of ghatng. 18 1s Hoped. that “this practice 1s not ds v

g nrevalen’t as in the p@st Hany “Leachers are bsglnning o recon

stor “this practics and to accept Bloom's theury of student ms—

erpnces; Ho satd,. . ; b

: © Mors recently, "we have' como to that uid
% learning conditions, students ddffer, in the rate i which they .
. ‘can learn -- not. in the level’-to which they can achieve or-in.
e ‘thelr basic capacity to dearn, Funlamental research on these
.4deas is still in process; Studfies in whi¢h' these ideas have.
.been applied to actual &Chool Subjbets reveal, that as many as
90 percent, of “the.studfnts can learn.these school subjects’ up-
+0 the same standard fhat only the top10 percent of - sfulents
7 -, “"i. have been learning yyler peual conditions. As. this research -
procseds, special %21 £16ns hava been, discovered under ¥hich,
. ", Both the level of learning and the rate of Tearning becoss _
" much the sams fronm student to, student. Mat is,'there 1s grow-
ing evidence that fuch of that we have ‘termed inttvidual | -
differences in school learning is the effect. of partidular,
| school conlitions rather than of basic dxtfemncam.n _the
A capahili.ties of our students (p.5). .

{ Oncs teacham accept the theofy that 1ndiviiual ditt‘erenues may -

- t;o 1a:rgaly due tu the effect. of school emd.mum, they will accept
LK the, tesp::)zllty %o do.nore o equalize oppnrtun:lty‘within meh- :
B . t:'achiru Wil also x‘equi:re ‘them to st\xdy othe® methads ant tn- X
4 w plvnsnt these nethods found hslpful in other areas. -_ e s . ;

B Homver teachers should ba cautiuned a@iuéb 1nnov3.t1ng £ oT=,

chanse sake's l(ot a11. tahovatio

ve been a8 helpful ds, exyacted,

° b\l! most have attempted t px‘ovl.de uitable activities and !x‘pbriances 3

" to,help some ,students. ¢ further nchlevement One exa.myle of

“such an iniovation was progransed-instruction, It developed as a

4 " result of advances in technology and provided assistarce to rany




educators predicted 1t would (Morgan.lwz) Howevez', rany féatv.res

of prosrammad—instruction were retained; These included: setting

up clearly definad nbjectlves, careful sequencing of materials,

constant evaluation and feedback. These featyres; s well as'others,

shuuld chamcterlza arw innovapen that attempts to assist in

coping with scuden) aifferences, . ex

| 2. Student fallure 'y ey e ¢y y
Dt.lrlng the past decade school off: ic,lala have ’been chcetnad

'with tha increase in the number -of. students who Bxpe‘rience ewmtinnal

difficulties of soma d:srea and evantually drép out of school "They

ave amanpted to relate this arop out problen to the sfedess or..

f;uu.n, by those students. Bloom (1971) Berd s,
: it’;oﬁg evidence-to support such a relationship. He said,

Thera 15 evidence that, success 1n schoa

.-over a number of years inmcreases the probability of the student’s
gaining a positive view of himself and high self-esteem. Sim—
iliarly, there is evidence that repeated falluseror low:

. performarice. in school increases the probability of the student’c
devslupins a negative view Of himself and 2 lowered self-
esteen, While these relationShips. between school marks and self
concept are relatively clear, much additional research is. need-.
ed to.establish the casual and intéractive, 1inks between school .

“ achievement and self-viéw over a nunber of yoars .... repeated

+ '.suceess in school over a pumber §f years (especially at the’

" primary school’ level) appeans to increase the likelihood that
‘an individual can withstand stress and amxlety more effect-.
ively than individuals who have a histpry of repeated failure

. .. or low marks in school. To put it bluntly, repeated success
< in coping with the academic demarids of the school appears to
confer upon a high proportion of such students a type of

irimunization against emotional snneea (p.6)s | '

. .
Success ‘o fallure, )althaugh deternined by the assignment of
_grades und jmugemsnes rade by teachers as to the capability, of the

studerts,. xay be more closely relAterl o how the, students actually -

/
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view heas . After an of ‘passing’ or 'failing'

grades the"studénts pake thetr on aggements s to their perfom-
ance. They teid to view thesselves as having a high, moderate or
1w degres of capauu.t;‘ If the view 1s negative, they develop a
negative attitude tovards themeelvés and the.learning situition,
or 1f the Fesults are positive, then they will eatér the next

learning‘aitustion with fore vigor and determination to complete

1t successtully. In suanary, the students! attitudes ray be Conseq-

uences of: heir Sooling, of adequacy or. hmioqmy of thetr- owm-se1f=

eonee@ . I :

- 'The school environment should provide indiyiduals with evidence

of their. adaqnwy to eq‘uo them to surmount crises and periods

[S

of stress. This can be accosplished by having stulents experience. as
xiich sucdp3d as is fealistically possible. any

ap school learning should provide such experiences.

3. Types of mmtm s

The instructional approach preseatly used An Newfoundland schools,

espectally 4n the highschools, appeirs to bs group tassd rather than

‘student centered. Bloon (1yn.). ¥na r-clnt lecture, comaents on exoup-

tased Lns'.rﬂctlvll. He sald, -

In group based lnﬂins situations “thers 15 a wt deal of
learn at the rate of the group.
ffort to malntain a set schedule of
woek g tho stisdent 1x expected to 'keep up with the-class'.

Undoubtedly, this group pressure for confornity to.the set
scheduls of learming activitiea makes it Jexsiur for the fast
students who may have little difficulty in keeping within

the pace of learhing set.by the tuaeher but nakes it dl.ff!.clllt
for the slower learner who have more problens of
the learning pace set by the teacher of the'class .9).

s A st e




& Tt may ‘ne sasy to unaa:atand why many teachers «ptefer this form

of ‘tnstruction for-dt helps them: cope. with the” 1sige nunbers of studants

found in thelr classes. In thoss large classes teachers find it AfF=
foult to group students and provids adequate iustruc‘ional umé apd’
natertils for these groups. ¥ ; o\

\
As Bloon. sugsaute, ln the gm!xp-basud lnstructinn there 1s'a

. ’ tondency for the teacher to sot the pace-to- culncida HLtH the average

ey
X oi‘ tha cla.ss, 1“‘11!3 the slmlar launsrs to 'l:atch up' ‘on 'quir o

6r 1ose interest and experience Yot, another tuilure. Tnis, typa o'

. 1nsmeuon dlecrininates against the students of the 1ouer and. upper
levels of .abillty. The Studehts'at the upper. Jevel of ‘ability. may b’
nore 1ikely to.find vays of sdvancing their knowledge through indiv-

1dual study and private reading. The teachers' conaerm, therefore, -

“’should be' with'the slow léarners. for they are’the ones who have most
to 1ose from- gx‘vu})—based 1natr.-uctlon. ¢ .
‘e Antroduction of ‘streaning': in larger schools provided the . °

‘ oppmunuy for. honogorieous grouping and; Heroe) yaxmlttsd a widur
i divereificauun of ‘teaching methods. Instruotion, under this condttion,
: can be directed to a group possessing tha sane level’ of mn

chanse in method,, however, may not be mlfﬂel.ant unless’ it is" auonnp-
anted by a sufficient amount of time for mastery of the cmcepts and

skilla 'behw taught 3

'u. Pm)imon " pbtiotes S "
y It s not an donoin bsévirenss ‘today o hése paopla eritinizj.ng
F S Pl (R of knowledge and Skills Ty b graduates, Tayned expect all

" students: 4 be profictont in the Basios of natheratics and Langiage

I
Lk
i
4




upon cmlrplatinn of Grade . If u'my find tha'h this is not. (bha casey
they criticlze the schools for thetr Tack of teachlng. only récently, .
a manager. friend resarked,"What 1s belag done in our schools? T can- !
not hire a stu(\eut to work in I\Y offl.cs without.having to check his

wm.-k for errovs in language and cosputation:” Wnile this say riot be

the case generally, it certalnly- nppea:ra fo \m . h:and of ¥hich edu&stursv

have to be aware, : 3 i
1¢ aoma students are not ‘profictont in the uss of English and
mathematics at the completion of Grade 11, then 1t could partly be’ &

attribited to the promotion’ policlés of our schools. In 1971, the

_Public examinations in Newfoundland were dropped for Grades 9 and 10

in favour of school examinatidns. This moye paved thé way for teach

to adopt-their own policies Studdnt, 1

‘all schodls to detornine its standards. for these grades in relation

o, the studants abllity. Under these conditions, 1t.1s reasonable..

E’ e MR 8nall prwporticn ol our students reach and graduate

frou Grade XI wi.thmlt ng ed all the skills:

‘Another factor that ha‘s contz.ﬂmtwi tov this dilemra is that of
coittinicus promotion, whers students ate meogressed fiom grade 1o
grade, regardloss of thelr achiovonent. This trerd is mecessitated
by a'lack of bullding spac and the bolief that any studont showld *
be pronoted With his peer group: It appears that thia ‘setal

promotion' in the Pr and Blenentary schools has caused a .

‘bottioneck! efféct 1n o highachools. Hors and more students ard
entering highschool only to find they are L11-propared.for the iork «
required ‘of them thers. Both teachers and students are frustrated.’.

We' need continuoiis promotion but not without continuous progress.




s

g It 1, therefore, the duty of the teachvervtsi‘ 4o’ assio o highér lovel
. 7" . of achiévemsnt by the sjbudax_)ta. Vetin thiy se pronoted.
) ] el gl :
G, Recent chanzes.in Newfoundland educatisn
 Sincs confederation 1 Yefoundland, the View tht: changes
e haaan £ SADAMA G i Veu s urgent, by edoators and
i ’ laymen alike. ‘l’nis view has resulted in signlﬁcant strides having

been rade to, disca.l‘i some of the o

1n this vh;u{ The Gove £ began after to make

such’ changes, but 1t vas not wntil the recommendations by a Royal

C 1on on in 1964 were imp that significant

T advances were nade,
A " * - The Royal Conntssion headed: by Dr.F.J.Warren (1967) sunmarized .

some of the taste changes ‘that have taken place to Aaprove adueatian

at the sehool level, ua.n-en sald, : N

b The pnrassiomuzauun of teaching bas been reflected in

e been intro-

duced .., -1 grmdm; number or schools, there is now no

rigld diviston of the day into lesson periods, thechildren

oL e " are not made to sit quietly in rows of, desks, the teaching

k 15 much less authoritarian than 1t was, physical punishnent

. 1s seldon used, and less emphasis 1s placed on written
Students ate, to progress more at

their own rate, to work in small groups or. individially, amd

t0 learn from a wide variety of resources (p.6).

Further changes were evident at.the departient level to grant
the schodls nore autonomy in setting and Grading tholr om exan-
hu.tluns. Warren (1973 discussed thasa chsnges when he said,

In June 1970, the Dep of Education that,
beginning 4n 1971, public examinations, would.be drasped in
. Grades IX and X, for a trial period of five years, The major
d plrpose of this move was to. encourage’schools o take the
“ " initiative in improving the quality of instruction and in
establishing their own evaluative: criteria for promotion
N

T

A R R e e




LB ; 3 - —a0

purposes. ... Later regulations stated that as of June' 4 £
- 1972, highschools approved by the Minister would be permit~ . i
ted to assign 50% of the final mark. for the Grade XT exan-
ination certificate (p.7). «

Warren viewed many of " the cha.nsss nade.in schools iith g:e;t

- optinmisn and suggested ‘thiat the reorzanization had holped students : :

considerably, It is uxﬂentable that it has facilitated. leamlra to

2 large extent as it vas advocated to do. The positive results of * !

* such changes nay- be seen in the’ increasing numbers of .students who

are “in s s as well'as a similar.

increase in facilities, s and It would

be difficult to suggest however, that all changes were for the best. -

In the opinion of the writer; ‘the reorganizatlion has contributed

largely to'an ng of :students in our Conge- &
i quently; direct progress.of student learning has been hindered . o

e, " ratfier than aided by such a change. This condition requires that = - ; q

‘ Tuturé ‘shangsd on the, omal. aspect, of teaching THET

3 N - R4 g
" . ey D. A sugdested h\no\m.tinn g

'l'n& 1ntxodnnt10n of ‘this pa.per has so far attempted to outline

; ) .
some of the weaknesses in ‘the educationmal system of this province v

and has suggested. sone Steps 'that have already been taken to overcome

‘these weaknesses. It has conciuded that organizational changes are not

sufficient, that more emphasis should be placed on the instructional

aspect of teaching in the various classraoms. What is needed is an

Ve W LAk ey,

approach whereby more students are fatight to the level of mastery, thérg-

by allowing a higher proportion of students to acqulre greater levels | . . 11 v

of achlevement. This approach should-exhibit a more systematlc for




<11~ . "

E " Sl
of develnpment.\sinuar %o that proposed by Snlth and Hagol Qo) - .
and by Pavies (1974). Snith and Nagel said, L g

The systens approach views the eatire aducational program

; as a.systen|of closely interrelated parts. It is an orch-
estrated learning pattern with all parts harmoniously integrated
into the whole: the school, the téacher, the.stulents, the p:
medid;>and the materials. Such an approach integrates the
older, more famlliar methods and tools, of -instruction with
the newer ones.-- the conputer, television, programmed
instruction, Eadjlmulatiunsv 0 nane.a few (p.85).

Whereas,this description of the systems approach outlines:the

campamhts of work ‘in the instructional process, other descrip%.ou
focus.on the st

v for dc ing such an ' s
effoctive instructionl systen, Davies comments on a learning

‘systens dosign as followss

hia nothodology consists of systenatic procedures for
planriing, designing, carrying out, and evaluating the: total
prodess of learning and teaching. It is directed at achleving
specitlc objectives and is based on research in human learn-

ng and Applying this meth will produce
a eaming ysten which srranges hunan non-human resources
in an efficient manner to bring about ef’!‘ectivu student
learning (p.302).

‘The wziter is a proponent of this type" of desis‘n, and 'beliévms
in the importance of the fpur prccedum:x planning, designing,

ting and

ting in any educational program. - - .

Consequently, it has resulted in a study-of the mastery learning

approach as proposed by Carroil (1963), Block (1971) and Bloom (1971).

% & 1]
It is the thesis of the writer that a nastery learning approach
Will assist in the solution of the problems discusséd in'this paper.

Students would be ta'ugjht as individuals and advanced at a rate

. that is compatible with their abilities, The ope of matimstxen

used 'is stusdunt centsred rather than group bassd and promotion 1s "
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“of f,h" yaax‘ Flmlly the,
the systanu ‘approac! ouulned 6we.
: The zemnilulat of thiw paper uul be devmed to xpmm.g

“ the putmm pnurommu of uti].izing tm 1eam1u for nashty




IR

'(:" ‘the liteﬂt\me vrlcttan off that 1mova.tion. The|writer nonsi.dm

of this approach is the amount of tine students are allowed.

mn

REVIEY OF merum ! ¢

% A-C_LﬂfM_J

An und of any imjovation requires a knoxledge of

three questions sélavant b mastary Téarning. What does tho

What are tha step: for devslapiw a mastery 'leaming llbdel”

i .
concept mastu'y learning" mean? How aid the concept davelup'» \
|

Block (1971) concluded that mastery lezming was 2’

i v+« DOWeZTUL new approach to'student learning which can \

. providel almost all students with the successful and : |
: Tewarding learning experiences now'allowed to only a few,

Tt proposes that all or almost all students can master |

What they-are tavght (p.3). i |

. B

. s, mastery learning refors to an approach of Anstuction'that §

provides for the complete mastery of the subject matter, Tt .: ‘. '

doss not specify the time for mastery, since thé major variable

|
Ventitng (1973) sald, | - e ' i 1‘

5 §
\ “Mastery 1

“which the
expectation that all students ].'l meet a predets

e .
.anount bf time allowed the students, since some. students may

- .
need as much as five times the time required by others.

or mastery level befgre progressing on to
next_unit, f% cn:q.itod g one of the major

Vantling s comment on mastery learning mm\ln.rlzsa tha main char-

actmstics of this approach, Tt suggests that stmiunu px'osres;/

to one 1“5]., only EM 4 cmlplate mastery of ‘the previous

level has been accomplished..Complete mastery W11 depend on the

_ l

(2-50)- * Bt
,

|




’l/he concept of m&ste—y 1-azntn;; Fefers to.a model of ‘instzyction ¢
umch has ‘the following distinctive ,featuresr
A learly At abe sequence ‘of skﬁls and conc-pts stnctured on "

‘of. n'ta..k anx‘ ysis' pi.‘or:ﬁss which 1is ?enemlly associated’

With tho ‘learning theory of Cagne" } ‘ )
2. An evaluation systen which spueiﬂen maswry' criterta for each -

| 5 ?
skill or conéept in the saqusnce.\L ‘i 2

“ 3 A pal.:lng system which:insures thak th learner ‘has achieved '{.hs

‘mastory criteria. for lowsr level nre:equme Ski11s and concept: in
“the himrchy ‘prier {o further attem‘pw at 1earning related highér'
1evel doncepts and' skuls. ,’ ;
Ctany notels of usberyaem;ng have besn developed tn the.
¥ past feu years, but most are qu on e Carroll. modei. one- “such

model was- developed by Huul'lerr n 19]} In this modnl, Mueller: aaid.

[
‘e, pastery instructional nodel 1s as £ollows, comp1ece with
_fationale: Research indicates that most students canlearn .
‘almost anything, given enough time and proper prerequisite
learning. Therefore, if we atrange all instructional-tasks
into their proper learning sequence, almost all. studen
will be able to acconplish each and every task, eventually.
If each stident is taught until he masters a particular
learning unit, he can then be'sent on to the next task or ;

- -gozl, ad infinitum, Studentsare not compared with other -’
students in amount-learned, and no student is ever at the
botton of a distribution, because there is no distribution
of test scores (p.5). |

Th this modsl, studerits are not :ompatir\; against other stidents

4nths olass. ‘They have no fenr of not cumpleuxg the work, since

Tﬁ.ay work at a/rate at: which. they are n:apahle untn they have mastzrnd

£ th& tasks preacrl'bed Studsnts p'l'czl'ess at rliﬂ'e'rent rates depanﬂiﬂg on

. thetr: abilﬁ’.y, and It is ap t ‘From this. <

\




approach that not all students would complete all:the levels ' -

m:'esax-xbed.' Reporting of p:og’mss’ £n the mastery ‘approach is.

" asfrevent: Temhets should: not- report any prcgress until complete

mastsry ot a task s achleved; . T

Vari.aﬂ.ons nf -this mastery ooncept would ihl:lude the Hinnetka. .

Plan’ developed 11922 (Block, 1972), the geneml@mmmaa-hmun;

;pproac\{. cHampioned by Sk¥hner, and 14 6an b found today 55 the Basts .

"'Te 1ea of Learning for mastéry 45 quite olds As early’as| | =

‘the 19208 ‘there -weze. attempts made, to produce mastery 1;. student

1urn1n¢. At_that iins two projects were initisted. One vas ‘the
Hlnnatka l’lz.n of Carléton Haahbume in ].922, the othar was.an it el o
approach doveloped by Frbgasdor Henry ¢, Morrison An 1926 at the

of Chicago Labor ok Sehool: (Eluck. 1911).

’l’he:e projectu had sevenl comiion {eat\n:es. F‘irst. mstery

ins \deﬂ.md in torms of tha abdactivas each student was expectad

0 uhieva. Sécondr the instruction was a.mnged into smtal.

wall-stmctuzed leazning taaks. Thltd, the pla.ns expacted students s %

to attaid mastery bafore yroceed.ing 1o the next task, an'th. the

“ori "the adequacy .of ‘st learning vas achlavad by

progress tests adninistered duz'hu anﬂ at the =ompletion of! tha
-

" task performance, |

vk R
Both of, thasc appr:mches shared w ‘the major featires




'

L Mitle dis&mssing 4 ‘model sad, »' '_

conpletion,. 1t provided for Lm‘lividualized 1nstrunt10n. .

. devices, Floon's rddel mgaatad 'mppxemenﬁry materials to bos

X

ot pmmmea esrning.” Hnuevet, ‘the inadequacies x:qcognized in

pzogrammed dristrustion, veré not'as apparent in the ms.stery
hax'nlng approach. n 41d riot need sxponsive equipaent and
ﬁ-umms, it helped nore sturl nts masber more work in less’ ‘time,

and because . lt dld nut designate a apecific amount of tina for .

mode]. tar nastery learning vas: oftic:auy propused dn IS

.thg 60's (man 1963) -Ancluding the ‘new factor of tine

allowed far students to ﬁmhe acuv;e!es. m.ock (1971).

The model proposed. thatthe q_nali‘ty of the student’s

nstruction and his ability to understand it .interactéd -

“ %o extend“the_time he needed for task mastery:beyond that
.normally required by his aptitude for the task. If both.
the quality of his'instruction and his ability to under— '
stand it were high, then he would require 1ittle or no
additional: learning time, However, if they were both low,

*’then he would require much additional time (p.6).

It NBB BenJamln muon in 1958 who transformed this mndsl

into an-effective: 001 - for mastery. leirning, Bloon's. wox"ktm;

nodsl emyhasizad “the ample feedback/coirection procedures to

ensura that each tident, 's untt instrlmtlon was ut‘ optimal

quality. When correction vas deteimlned necessary by feedvagk

applied. to’help the student overcons hils ‘unit 1ea.mm; problsm:

ra ‘the gruup matrucuon -:ontinund

Blno

cnncepuon s uastsry 1emnrg was adapced awd.(

developed: for use’ “in Seoul: Kational umvezsuy by BM, Churg, and H.G. lﬁm
(Hman,lw;), 'both of.whom have written a‘bmle theh: a)q:arlencss

1n the use ot ‘this’ ¢oncapt. l'hny sther sucéessful stmtegiea have
P




‘. Philosophy and Physics with success axpa;ia'ﬂ:ed 1n'each atteapt.
: ek g

'C‘anxf:vli_(l%}) ‘arer

: utulsntu can- m the lltux'bl ‘offered to ir snm:gh

ation since Bloon's model First appsared. Hntery approaches
have been tried in all subj-dtsr ranging from Arithmetlc to®

‘- C. Variables of learning
The concept of mastery learning suggests that 1% 45, under

av)mpﬂatc conditions, the rate at chh students lua!‘n that

di£fers and not the level to which thev_v achieve nor their haic

c&p‘ci,!y to 1nlrn. hlrthsr, ‘there is m wid.enca that .

The Tate’of leariing.far sach studert will depend upon munl

bles. Thess SAables, as s bybommoo-(msa)m

‘1, Time %
o 2. Aptituds :
Vs 55T Kbttty to understand in-mktlnn o
: 4. qualtty of. nstrwotion e Thora
-5. ‘erseverance e
Yary studles done in the past ten years, including those.
done: by Block (1970) and Glaser (1968); have found that -

" u.u- 1s avallable' for ‘them to !pond on- thq task, Suu. nt\ldcnts

-us.er a, Lank q\u.ckly while othm do not. The mi.etakn mado by

edm:ators is to udvnnca thoss’ thnt do not. lt the sans tine

o e

i

i e e




\This is partly ® conisequence of the 1uga anount of\-matemal

 {hey are required ‘to teach, partly seof the very., grea\v,

\mriation that, exists in the amounts of time that chi.ld.ren
need fo!' 1mnirs and the m(tsni uf sroupirg that may rzsult.

In a11 fairness. teachers do attempt tn‘usist the. *slow*.

students % atch up by nﬂ'eri.ng thmn special Bssi.s(’a.nce in’

ahd further! ce Houever, it is inavit;ble

that soma Btudents‘advanne

sk tocauss they have ot bekii given sutrment ume.

7 Wnati then, is me&nt hy the tire needed s % mastery? How

‘hen tiné Tor wtuy 15 discussed i this pa-per, At means e
s dustrg Sihich ths student is° paying ifienﬂon and 1s. iy

s e key to
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- an aptit\l‘l continuin ‘and the ujorxty “ofthe. ‘studet po{:uuunn.

they ny never be able to learn Q.a a nastary luvel.

i11 stidents can ufm'a yodining tadk to an Kderel of competence.

Ta other words, most stidents Teach"the samé-criterion level but.at’

differsnt rates. Purther evidénce. to support this claim has boen -

Ppresented by: Glmr (1968) and Atkimn (1966) who ‘both found in

thetr’ studles that ‘most students eentually nach.d, _mastery on

syen}ums_;g hskl, but thg[ a1d’'se at varying rates (nnu-. 1971).°
- Blgom and his Chicago azwp. after conducting a study of'

A apﬁltud.e d.lstrlbut!.un ln rullt’.nn to Btudlnt performance,’ ccmnsﬂe

that than ars diffuzcncas batweun studenh BC th. extrame pﬂdi of

At tha’tup of the dutr!.bution are’l - 5 ’ of the. ntudsnts whn

. have a"spectal msn for & subjectéand learn ‘that subject with -

ease, At the oppostte end, of the distribution are another 1 ~5%.

who have. specm disabilities for some learning task such that

: This difference in student sptitude fron winjoct. to. Subject -
was tested by Carroll (1967) He, as well as Kim (1908). quni
that the Tevel of schievement in any subject, dopentea upon, to"
‘some ‘extent, the ;ym.m displayed by studeits tovards that subject.

5 am-cu further cong that’ are pre of botlr the

rate at uhh:h ul'l ﬁ‘w 1av¢1 ‘to which stiﬂnn’.ﬂ \dll}lam.

3. Ah!.li.ty ta understand 1l|ahnlctinn . e ¥

‘Another cause for a studant s nan—u:'mmmnt 1s' rela
_Amability Lo understand the i.nstructiun glveii;, Bloon (1965) d:ﬂnas b

. the A‘bility of thc lu.x'nér ta \lndm‘shnd. nxﬂqtly what 1‘ is ha 1!

to learn and the procedures that are for’ The

g stndent'a xmbuuy to understand” the 1mtmuon given may sten




fron. the fact that most instruction is verheil. Yates (1957) did :
studies on the prooedums used by tenchers to place students in
the sscnnd.ary schocl He. found that ‘thare was % definite relat-
ionship between 2 student's verbal abili.ty and succass in ‘the

secondary' school, and’ that the student's ability to understand

" instzuction would detorming’the Yevel of achlevement. Behr (1967)

enphasized the fact ‘that.sifce students aré likely to perforn

better 1f the.material is presented in a mode which eaphasizes

theixr a'hi:].itial, ':ha instruction should: be varied -to coinel

with a}w‘ apecial ‘abllities the students may bivu‘ Ifa 'mmanf.'

has. a. o varbil‘ abnny, instruction would not ba- 28 nffectivc

1f n Were’ highly vertal. Block (1971) said,

Regardless of the approach used to increase a Student's -

abllity to understand instruction, the evidence is clear
* ‘that ‘the use of only a single mode of instruction:hanpers

the learnirg of stulonts who are weak in the.aptitudes’

| requized ‘to learn.in that mode (p.93). - B

There s no doubt that the ability to unﬂersta.nd instmctlan

‘depends upon- the quality of ; 'given, and 1 tly,

.The. fourth ‘mrlahla 1s the quzlity of instr\.lctlon givan to

achlgrement depends on botni

4 qualtty o mstmtxon

“‘the student. Carrol]l -(1963) defiries the quilityof instruction:

"mathe . degres to which the:presentation,’the explanation and

the  se ntlal on{ab of the elemants within the Iaamlng task is

at ‘the apprhrsa\u level for an tndividual given his présent

“stage of earning. The quality is doterniried by-tho c1u-uy and

' appropriateness 'of the:materials," the ‘anoint of - participatiun n




and’ practice’ of the learning by each. stulent, and the asount .

vznd tyves. af !'einfarcement &liven to each learner. The teacher

i ptepates\the paterials ‘such that the student cait Tearn'it as
npmy and efficlently as pnsslble. Carroll (1963)- says,

. Tais means, first, that the learner must be told, in words
that he can understand; what he is to learnand how
he 15 to Tearn it. It means that the:learner must be
put ‘into adequate sensory contact with the matertal

E ; * %o be learned (for example, one must insure'that the

Y o : , learner will adequately see or hear the materials'of

instruction). It dlso means.that the various aspects

. - of the learning task must be presented in'sich an 5 .

3 ordér and with suth detail that, as far as possible, §oin -

] every step of the learning s adequatély prepared for : ;
g .. ‘by a previcus step. It may also hean that the instruct- '
i ion must be adapted for the special nesds and charact— &
: ‘. eristics. of the learner, including his stage of learn— . .. - .

o

“ing, ALl these things nay Dbe summrized.in what we call 4
. quauw of instruction (p 726)." g AN .

LR .., The quallty of instriction ray be affected by’ suh thi.ms-

as the teacher, the textbooks, workbooks, filss and teaching.
mach!.ng prograns (cmmu 1963). If the qualityof these

> . thi.ngs is less, than opﬂllzl more tlne will be needed to

teach the 1ea.mxng t.asks. i . P e 2 4

. Much of the resea.mh done 1|| mastary lau'ninz hxs bean y

dote: t0. detexmine what effect the' quality ‘of Instruction hias
upon achisvement, Airasian (1967) found thit the quality of :
. instruction affects oth the student's learning rate and ; S

1y

achievenenit levely In.his he iaproved.

and found a. great improvement in tha achlavellsn’h Level

Anmony (1967)‘round that the use of frsqusnt and varfed " Yo oS
umromm,m; 1s also inportant in the' profuction of optimai - 1 s

qulity of. 1nszmct1an needed for greater loarning, Cronback (1969)

e £




 founi fuch a hign ‘orreTation bétuen”this variahls and achieve
ment that e exprossed an wgency for - currlculun nakers and
teachers 40 tovelop appreachis to Lnstruction which will best ..
serve the needs of different grows of leamers, It 1s spparent
T that st tudents can master. what V. have ‘to ‘teach then, and it
“is dhe . bask of fnstriictlon to Find the Reanis yhich will ensble |
ouz-"sﬁ:de;m to master the .!ubjgct under consideration’
i 5. Petsevennce S R T, R 4
The- stddsnts vho ‘Haye demunsmtea & Jow aanlevensnt appear
“to lick ‘the persistance. xiquired to complote fatié assigied then,
This pecseverance, tmsiatsd in terns of uine is the time. the .
learner 1s.yilling to spend on 1ea.nung. I 10!35 perseverance
tnelutes a i1lingress to ithatant discumforl: fatigus, ‘stratn
i and nor illness. It Lnclules a #i1Lingnesa o fice: lmediate
£allue dn view'of 4. sticgessful tuminaticn of the task.

students are not Nilling to persevetg ‘for the amount,

of tine required xaf nastery. ‘Triey nay regard the task as too

duﬁcnt. of unnscessal.‘{ to 1earn. They may start to learn and
1atir becon distmtsd or boted, or. even lose confidence in
.o their abiliy to L6aen. Tho extent of thelr perseverance may be
) aépendent uon a sortes of sther factérs dhcluding atitiudes
"tovans fachool. o5 edsbe sedts cnmutinm, self inage. and inad-

eqm“v of their -mahn(n n is difficult tu msamre

the amount of persaveranne Df studsnts but tha most direct evidéence

vould come from. observations ef the: a.mount of timu the st\xdent.! o) =

activaly emge 1n leazning;’
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égrta}nly. o sestozy model - satphnon Ak siidnriis vho aihot pers
severs.to a jeabonitly. Tavel cannot be, Gapible, of msteriie the
tasks required of then, fos :

The pe':aevemnce of stlld!n;s in thei!‘ work Wﬂs st\ulled by
Seashore’ (1942), Wetner (1965) and Carroll (1967), Veinsr Indic-
ated that stidentaigh n achioverant mottvation perststed
longer if thalr tﬂals were fa.ilu:res ‘lhﬂn if thsy wqre BIICQBE;ES.

However, ‘those, havins a low

Longer AT ‘thelr trials were Successes. It enphasizes . the 1mpm-
ance of success: and-failure as aq influence on peraistance’

Seashéres studies, carried out many years ago, expressed the

inportance ‘of externl and internal reinfarcement on, the peraist:

ance of studonts. Poor quality of. 1nstructiun may. ‘decrease the

i perssverance for stulonts of high and 1ow lntelligance. This

observati.on was made. by Carroll (1967) "in his book on “athoo
1eazrning. . "

'lha wrltet sn‘\gem‘.s that, difhrenthted from thesg, there

"may exist a.sixth variable which detaminu tha studwntu rate

of @ : This is_the

1 aspect of learning.

b
% Althmlgh Telated 'to the othbn, the writer believes this vlrlabla

on any combimation of thess six variables. Underachievement

* may have causes related to the hone. ’Ihe students, -in their

Telationships at hons, appear to\gavelup attLtudes which'con- -
zrnm o their learning &dsqual:lsa or imdequacies.

In conclusion, the Tate of'a student's learning may depend

results whenever persbverance 15 less than some ‘reasonable
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allowed s less ‘than adequate for learning,: If leirning is to

be successfully accompi:.shad. then the educators must aftempt
to mecufy the z‘accars to any extent. possme. Carrolg (1963)
suwm $his hypothests, for he says,;

Wo have a foeling about the relative anenbl:
of ‘dffferent factors. in achlevement to manipulation or

. treatment: “Aptltude" is régarded as relatively resist-.
ant to chinge, whereas it is the hops of the psychol-
ogist that he can readily intervene to modify
“perseverance! "quality of instruction,” or "opport-

* unity for learning.” To some extent, this feeling is

L Justified not only by logic but'also by research find=

-Angs — by the research on the apparent comstancy. of the
1q, on the effect of various instructional variables, '
etc. On the other hand, if aptitude is largely a matter
of prior learnings, it may be nore modifiable than ve .
‘think, s (D7 31).

D. Staos of develovnent

Wost, ‘approaches read 'ty the silter enphasized Several basic
'steps which were necessary for development, These baslc steps |
were adhered to in the LB 68t opoaa) For AnpbatL
ation in ths next chapter. However, to complete the 1iterature.
written on' this %opic) ‘the writer lelieves it facessary at this
time to- ouititne briefly theas basie steps.

1. The first step is the saleétion of the subject for which

'a mastery strategy would be devéloped (Block,1971). The subject

chosen should be easily subdivided into simple task uhits,
which could s considered as steps in the overall prdgress of

the studants. 'Blcck suggests alsa that anbther impomnt

criterion for ssleetien would be: the subaect having the miniml
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prerequisite learning. This means ‘;t would be .advantageous to.

s Select a_subject which is new.to the student's curriculua, thiis
c ) B e

_elinirating the variable of student's prior knowledge.

goe ¥ By " "2, Then,the subject material nust be divided into many

. instructional units which are introduced into a sequential
fashion. ‘The sequence is 1nporfa.nt because the mastel'y of each

untt dopénds ipon sestemy of Hhe pravioug it o

"3 To recognize when students tave aﬁained. mastexy, the

K obJectlves of instruction must be’ specified An tema of what

& ", the ‘student’1s expecthd to 1eazn s bbjs”euvea stould coxn-

o cide with those. established ir" Hiapravics norl-nastery. ¢ teach-

EY ;" ing or based on new taachm maurms, 'm obJectlves emuish

a staniard shich beconés the sole criterion for .judghg student
i perfomnca.

b, The fourth step, “according to Block (1971), 1s'to trans-

late ‘the nbjective; into speeii'Ic evaluatl.on prﬂcadutes. Hhergp

'by tho studerts 0 can.be de- i These

take the forn of evaluatlon lnstrunents. ‘The instmmsnts are
used for the fomtive ‘and sumnative ava.luati.en.l’.(‘huy are d!.ag<

nostic tests'that are administered at the completion of eich ' - e 4
? : g

i -ufit'to provide feedback on the adequacy of ‘the students' learning.’

To determine if mastery has been achieved a summative evaluation

1s ‘required before the students advance .to the next level.
5. The tnstruction activities are designed to help students

towards 1mmsdlate mastsry. However. they nay need to be

s e
SAtsLS

supplenented ¥ith appropriate learning correctives so that thpy s
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can eventually master the unit of mu-k. Block (1971) outuned
savoml of these corrective techniques. Amﬂng tnesa are re-

53 hing, }xse of al ; 1earn1ng

audio-vis\:a.l nethods, arid srall &roup sessions.
6. The- tlnal ste_p\ is the aﬂmlﬂistmtlon of .the. tests to

rlataminn na:taxy for the purposa of advancing students to the.

. ‘next 1eve1, or to provide mat to Andividualize '
xnstmchnn within a mastery appreich. Basicnly {omu'v

m]uatiﬂn seeks to 1denﬁfy lssrn!.ru weaknesses prior to thn

eempletion of i.nstructlnn on a ‘course segnent. Simmative evali

atlion 1s-u'fina1‘ and, Erades aasign on thelr hsla are lkke.'ly

‘to £ollow thie student throughout. his scholastic cazeer, 'meu

'uc;:m- ly-and cover “large Blocks of.

ingtructional: materials, !t . A

In thls chapter. the ﬁﬂ'itsr has’, a'.ténpted -to include a

fuirly detalled a‘acouni‘. of the 11 read. and the

on méstery ng. In the next chapter,

.1k is the intént of the writer to olitline a proposal for the

1up18manutlon of .this npproach in line wlth the' squestions ’

ncoxded in this ch«lptet. g
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. was especially true of the mastery learning project. The preplan-

CHAPTER III

THPLENENTATION PROCEDURES "

It 1a the intention of the iriter, in this chapter, to discuss
the implementation of the mastery learning approach in an atteipt

to devslop an instructional ﬂgslgn in the, teaching of mathematics v

The design, when completed, shuld demcistrate the general applic=

~ation of the wstm as described 1n:the introduction of

this. papcr. A model (Merri1l, 1971). outlining this approach was
‘forenost An the .mind of the Writer as this design ias belng developeds

The implenentation of this mastery learning project wxu‘_r}g bt
dtscussed under the following headings:

A, Prerequisite planning . :
B.'Adoption strategies w o e :
C. Organization of materials .

; D, Instructional procedures e P

" A, Prerequisite plnnig IR TR

’l'ha mplumentatlon of .any aypmach to taachins requires an' ¢

anount ‘of before _begins. This

ning included a decislon as £ ‘the school, grade and subject to' be -

“.used for the innovation. The school chosen was the one which the

innovator knew ‘best, or at least had been teaehim; it soveral..
yeata T school vas the Botiiood Juntor High schooly’ m which he .
bad spent, d total of nine years working with students of the same. )
age 1evél, in the area ‘of Nathemstics. The subject of Hathematics:

was also a significant choice for the writer, since:there had been :
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=X a gradual tnelination s this arproach by the yritér over the

past thres years. | 1 g o

The !!choel 1s e, typlcal Newfm}ndland Junior‘ high Bchoul. in that

* 1t serves approximately 250 Students in Grades a‘ and. 9. The teach- 4

t : .
H . Ang staff comprises & mambemhxp of twelve teachers who teach

practically full—tine, while the principsl teachfzs a 11ttle hore
o - " than half-tinel The schgol bullding was originally built for approx= -

] " Amtely 85 students, but by the extension of ‘several portable class~

T roons 1t atcoriodatés 250 students in rather c;iaured conditions; The
. 'school 1slocated in a’community of about 5000 people.many: of whom . -
. .. are loWer-income aid government assisted fanilies. : .

i : Tha curriculun includss the core’ subjects of Er@lish Science.

“.athamatics, Soclal Studies, French and Relig;lon wlth other: subjects

recsntly introduced 1nclucuns Health Science and Current E.\venta. An. .

/Antegral art of thé curriculun say by described as the "third
SE currioulu” and insludes sports’and clubs ouch aa the. Glee Club;
. Chess Club, French Clubjas well 2 ' conalttees. £ Arrange r r other

=7 activities d\n-lng the-year, By Crade 9, the st&ents are amamed

acc\mung 0 their achievenent d\ltilu the yravieua year" s work, ms

:neans fo\x classes’in each: md- graup-d homoxanonusly wmu programs
wmeh aiffer signific from high vers to low

“The general philgsophy of assigning srades and prosotion in this -

school has changed drastically during the past five yeax Previously; .
rany students weze Tequired to repeat the grade. Whareas, students i

aFe 6w pronoted almost ‘en masse® to the high school. Thé rare Tow

.,,4.‘

wd

ey



fage

session with extra help given in the subject falled. These' students ave
\muhﬂ to the low achlevement class in Grade 10.This situation,
fogethér with the general dnunm:t}?w students, has.contrib-
uted to a very low n 1mi. Many g0 through the
‘act of working whenthey are-atare tha® even if they do not master

the Tequired work they will be given a ‘pass’ and ‘pushed on' to the
‘next grade. However, wt“'mbglmmtﬂ%mmﬂ.;
rany fail because of* > in the , work,”

*Perhaps, the answer liss 1n opmptéting only the comapts that students ©
. can master and nontl.nung wxm the remainder.of the pro;nu the’ fol1-

owing year', Under: these. comuuena. mo§t students could and alwu].ﬂ o

nceive

grld.n- Tho implenontation of mmry learning strategles
Would allow many students to achiéve it higher levels and ullmimto ¢
\the hlgh mlux- ﬂt. and. mpﬂ.vu lux'ning expexriences. Such .an
”i.ple-onhﬁon Would also remove the'need to.divide students into
acadesic and general class:
The emphasis in this achoolha.sbeenl.nhw, buthonlanﬂ

mtun.m—u_m.wxuumnzhu-mu.mmm

and 2 in its teachi With this in mind, the’

writer selocted Arithmetic in an average Grade 8 class to attempt the mao-
tery approach. If guccessful, the approach would be implemented with
the ‘sane class next year in Algehra. The wiiter 1&.of the opirion -

/that once success has besn established in one class, the sastery. .
_‘approach could be ‘extended to hao-p1m gmﬂn and sven to the
ontirs ‘school. : AT

krithnetic; vas chosen because of 1ts exunllun poufblnti-- 3
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into Algebra and, because 1+t is the nost convenient subject for -

11y, L consists of a..nuaber of ‘Hell.
defined units whose learning is cumiative in that the Learning
of any uilt 1s probably dependent. upon the leaining df all prior
witts. Block (1971) attempted to explain the success of mastery .-
learning strategies in sequentlally lesrned subjects #hen he ?-a:l.d,
Tro learning of ary sequentially arranged subject depends
* upon the learning of each of .1ts units, If at each- stage
iz the -ssqumas 12 atulant lesns the naterial upon which
‘the mext unit builds, then his learning throughout the
sequence is 1ikely to.bs adequate (p.66).

Floom (1971) #lso suggbsted ‘this type of: a\lhjsot for the -tevslopmune

ofia mauury learning approach, He said. that 2 successful maat&ry
amn:oaeh could be develdped J.n a subject that was "closed", that

15, ‘one ihich 15 composed of a finite set of ddeas, and vhoss Con-
tant, hay changed 114t1s over the past years, e wrlter. comowrs with
Bloom when he sald, "Early cowrses in‘basic.required subjects « s‘.g.'
mthmgm, Erglish, maung. Hathanatscs. and SSdence) aze good

candidates ( rox- nastery learning t«cluuqna-)" (@.67). . }
“The choi.cu of subject-and. gmdo was also influenced by the

“:fact -ﬂut students Aintroduced to nastery learning techniques at

thls stage would hanufit froma currlculw.m which proms:ed in thl:
rannex. h\yﬂ grade to grade as it was implemented’ ina h’.ghl! gﬂdu
Tavel “sich yesr. Another Teason £ox the writer's cholcs of Grade B

vas that students were entering juntor highschool and had worked

under:_a: atra.tasy which pamntod ‘then to prop'aas only after mastering

the pm(‘ ous topics —'a strategy ‘which 1s veiy su.uu- o the mastery

1saz-n11u approach. Fimlly, by ‘utdldzing nasux-y 1mj.ng tochinigues

= o e o

Wi
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ata rala.tivaly early grada 1evel, the “studbnts’ t\.\tuz.'e cducational ‘

achievement ¢ould, in all 1iKLakood; Do axpected to 1mpx'ove. :
. -Aopbor & uga . '\L

Having rade yxelmxnary dectstons, as to. th e, and suibject
~ for 1mplemsn\‘,at10n, 1t was then ridcessary to devial &' stiategy for

he ldoptinn of such an approazh This stmtas‘y rsqui.red y,ha o= -

parem aml, not the 1ea.st, the students, -

e, 1nnmtar. 1n the search for mvmatélon on maater,v earn—~

ng, selechd Bevnml lrt!cles to use in npm:oaehirs othe.r el -uo:kers

of’ thu school, Tha writer incluﬂsfl the followim;x Berdﬂnin s, Flocm

L Qon), "Hastaty mms.ng . Tts prliczﬂnns m curmumn ¥

| Devélopment", Ja.mes H, Block: (1971), Mastery ‘Leatniggl Thsm and
Practice, ard Juhn B Ca.rroll (1963). " A Hodel ‘of School Leapitng". .

Theu urtlcles were usad by the Annovattor £o extend .any ex'pla.hauon g

requlmd on ma.stary lea.rnirg.
M: a cnnvsnieni time, the coneept wag d.tscuusa wm the pm-

-edpal, ‘who hnd benevad 4n such an ap-umh to teaching for . soiie"

The mp).eu ylnn xor s.mplmntamn m nxple.sma at this
1nmv1.ew and, an questlona ansumd -as completwly and m-efuny
as pnssl'bls. An' amiatice of: positiv? re:mlts 7 hard wx-k m‘

: § i t ‘ghg The innovator was o' Leave no.

de: as to the pouibl.e ‘tenefits to ‘b derived ﬂm thia chnme

I .




i careful].y, uucnrmq Ae, actual connd tinent. by them and the ..

i naabety 1elm1n5 during 2 sfz.f! muating, i!‘ necmazy st

'wa.s uae nucuasﬂ-ty I(o\(svsr, ths mie: as uf the, opanion that

| 'sone. Hould accept ‘the-idea and’ offer’ aaslatanco, uhue M:hers wmlld

” “tain cnnﬂ.denne :hl the stlld.ents. To - as:itst thusa nenbeﬂ

32 - 2 s

the theory,of such an approachvas explatned o the. Students’ thene
Selves. Sxm the ‘students vere.the “ones yho would be'm'acuy'

affectad by any change, s Lanevator ealilnst 1t to then very"\

'hemﬂts to hs darivsd fron such an apptoach The students Hez:-
vary zecaptivve ta such a chungo, uhich unm\u-aged the innovatnr.

<5 Most: tmhera are 5emra.'u.y independ.snt of othex staff mambeﬁ
:l bhoLr tuching npuroa.ch, so cpnsequently aPPtvyaJ. by the staff

‘for better relations and. % assurs more saslstaics “the innovator.

shwuld present h.is ‘theoxy. | to. Ehe stef £ members I was lss\mad thn.‘b -

Biot. From those wio, were dl11ng, the Tmbrator asked for suggesta.zms

or nltermtive smugi.ss to particilar froblans and -help o main

“sxt it was rleclded to Inform tl!e atuﬂents' m’nh oF whi’h
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1t s ew\phaaized that, if successful the approach Hould be extended | 3 i

- to other classss. Tt was also expl:ined that with the’ ’l.ddz.tional tine i i

al lowed shxden\.s on’ each_ tnpic, they would: prohably achisvﬂ at highsr . :

acadenic levels. LFe ; !

€. Organization of maferial

After. the! prelininary planning had beeh comploted, the imnovator
" then Y;egan the ssiaéttun ma mr&;emaht /of the actual naterial to.
be taught. The sulaction of matertal i nade by the Dspax‘h'nent of

 Baucatién'in conjmuon mh the Pr 1al [l Gall o

waer, 1t.1s the duty of & teacher-to comply H‘Uzh tha Dapartmﬂnt/

ot Baueation; on: one ey but to constder the éducational meeds’ ot :

the' students on the other. Tt renainded only' for. the' teacher. to j;akq :

T G

the progias, ‘whether prescribed or hanged from that prescried, and

vérforn a task amlysis on the program.:
Dav!.e? (1971) emphasized the task analysis as an imporlant snp

“in ﬂevelnphx an lna‘ktuctluml design. He sai

One.of ‘the very first (stapa in dsvalophu an edueauonal or '
tralning: programme is to analyze the nature of, the actual:
task involvad, Some tasks, of course, sre purely academic or . .f b
intellectual in nature, others are primarily ‘concerned, with 2Ty
physical skills. Houwm-. regardless. of the natirs of the . I

task, it is ‘both' and TRy
the characteristics af thn topic or Job that the student ; 7 .
has to learn (pi36). % N

T As \d.a! pointed out, the task analysis ‘included (1) a ustug

.of thesa tasks %o be leamned (2) a description of tnesa. tasks m e LR

the Fora of objel:tives [¢)] 1dantu1caum ‘of an accegtaue pex-" -

fmmu:e, nnd (u) estahlishmsnk ‘of a meana to. dotérmine whin feq 5 S




mistory is eau‘x’pb'ted The'weiter-Ariclided a foiwth step which need-

-red te be finalizéd 'hefom insttuctien bessn = the davelopmem‘. ofa . »

- reportiig systen. ' 3
T Fu‘st. a task gﬁiﬂya;% began with an hierarchical ordering

)

nf the: units and th(is h Hithin each unit,’ This hieratchical |

ezdering was necessary s ppfause eucn ‘ordering coxresponds to stud-
“ets méntal develcpment as they pass £ron e casy to the more
“autfieint stages of learning. By ommg the tasks the students : )

were pmitted to purog:ass from familidr material :.ntomaw and un-.
familiar mata;-!a.’l. Tnis ordermg in ma.themﬂcs is espscially

important for ‘the céncepts and principles are built on p
Aéazmed Gomoets, IS F RN TR s I .

The {nnovator comxdered the m\its pnsctxbed by the Depart- . - s y
|- Mot of Bducation, m,m thase units which were'deemul unnecessary el
an. fncluded topics which ware neSesiary to ‘brig the students pre- ks
] requ.tswe Loaznire wp to the requized 1m1. It s dectded to [\
) pantpone some “topids uwntil later 4n the year'to vrmde ron a7y 4

;aeguenti&l amngansn§ of units.‘laam, _when stiidents had develapul

aine Knowledge of the mastery approach, the topics in ceoméry,
Heasurenent, and Protabiltty vero taught consursortly with othéx

units on the nllmbex‘ systems; but on diﬂmnt days. The innuvltar \

phm'lsd tobe ﬂexib]e a0 ‘Bike changes as would. be deemed mscasnry

nnd advantageoiis to ths\at\ldants. iy . n’

“As tha 'year yroms:ad., it beca.ma ‘evident that the program

) NS
punmd at the outsat mmm \.uc be' comy’xetsd even by the most
~capable studunts. ’l‘his vas’ ue'to’a nunber’ of factors, but mm.y R e LR

gy




Bocause of the capabilities of the studsnts and the insertion into.
the progran of the new ‘unit on the Metric Systes. Consequently, 1t
Was recessary to Tevise the initial program to cuit the students'
capabiliiles and school scheduling, Tvo chapters were firally
deleted to be dons the followiig year. ~They included vork on

; Exponents st Integers, vhiéh are closely related to the ‘Grade 9

' progran and ‘could be dons the Following year.

This analysis required a great deal of tAme and effort, and
soened to involve going into much n_zznae;asu.ry‘da":ail. However, the
wrtter bollaved the analysis to be essontial 1f intelligent decisions
Wero %0 e nade of the learning néeds of.the studemts and the nec~ : -

. .essary teaching strategles, . %

Second, a task analysis included the description of those tasks
1 'the fim-of objectives. The. formalation of ‘objectives has Jong
been neglected in the instructionsl process: As Bloom (1968) pointed
out, to develop mastery in each student's learning, -teachers should
bo alile to Tecognize when students have attained 1t. This recognition

qmwmm.um-mtnh;anamnmmum

of ¥s11 written objectives, The objectives actually defins what mast-
” i 3 e

exry is’ expected.
s
The writer realizes that a mere writing of objectives would not'* -
assisti learning - it is the vay that thesp ‘objectives are used that

will do this. The innovator d.lll. at_ the beginning of the year, cona'hmqt

a list’ o! gnnunl objectives’ dnls'ned fﬁmn the dctenlnsd content., .
Thése objectives wers included with. Gther fron other'content -
0% presented to the ‘school board. Tt Was then necessary to prepare

A

iz A




* & list of specific objectives for sach unit. Durirg the Process of |

sE Instruction; tie. innovator: diaplayed thése objectives on duplicated

sheets ~a; wsll'as on 'the bulletin board, Students required an explan- . .

ation and & constant reninder of thess goals,for mastery can only o

achleved if they are avare of exactly What must be mstered. : o b ¥
. The third step for'task analysis vas well stated by Block (1971) P g

when hie sald, ¥

,The crucial step, however, is the translation of these objectives
of instruction into specific summative evaluation procedures
whereby, the evidence required. to judge and grade each student's
learning at a subject's completion can be gathered (pg 67).

AQ Block has suggested, the'setting of mastery goals reqhii-ed some
‘predeternined standard of performance and the establishing of eval~

uation procedures, The performance standard was absolute, Tt indlcated

the specific proportion of items tested a student would exkibit before

b " he’could:be judged to have mastered the subject (Block, 1971). Tt.vas

i set pELGr to sumative evalustion and served as the sole criterion . .

° .7 ‘agalnst vhich each studeits perfnmnca was' fudged, " .

' The writer aid not find fron the literature’ any hard and fast
Tulés for setting this standard but ‘iised: the A-level of 80% as tha L

mastery levsl This was a familiar sunda.rd used in the school and .

i.. therefore very 1ittle, lon to parents and students, .’

The innovator was not concerned about the fact that many of t!\a stud-

ents' would be recorded as A's, for this was the mai aim of this

approach. The writer realized that regardless of the instruction

gi%n and ‘the time allowed, some studsnts could not reach the A-level.

consequamy, othet 1evels were established. B and C - gradés were

e set for. those who weula ‘not reach mastexy, while a F-gnde signified

» o ik, B
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unsatisfactory progress: Tt shouldbe pointed ot that once'the

standaxd was' setall stidents were graded relative to that stand-

[ ard, and nat relative fo other students ‘performance,
The neans of detérmining sastery ias established. Tnese i )
| ) generally were paper and pencil tosts which wére constructed to test 1

the objectives of the unit for whichthey ‘were ddigned. The writer

' aia not belteve these’ to be, 1deal Anstrumerits to uge, however, he <

Telleved that' the constriction of new testirg. instiuments at. that | ;
" time would be' both ‘tedicus and costiy. The. textbook includes at  the ;
ér of, each unit a"conplote’ mastery test which 13 espectally dasignpd
¢ . to'test the: objectlves for ‘that unit. When these were used, it was

; ! " nocessary to. consmct parallel tests to avold any congern about.

5 L studsnts repeating th jsane test, At the beglnning of the year, -the
SR taache: arranged for two periods 1n this class, when only, half the

class would be n!esent. Thesa two ‘pertods were. used to give nore s
E 1ndividual asststance, a3 well a4 to do Sohe_oral. testing of somé . 2

: students. '!'hi.s oml testi!@ was ‘'one of ‘the criteria for the assign

nent of irades and the regrouptng of studénts when it was felt necess-. .

aq The yse of.oral testing ‘s 1tself an innovation for the teacher

“stnce ba has nevet used THts as a criterion for grading before, | . T

", Fouz'th, 2 new apprcuuh in teaching necessltateu a new way of <

reporting the. students' progress to parents. It was colncidental that

e

this yed: our school was in the process of recomnending a new report: .

.ing ‘eystem. The writer vas: §iven the opportunity to work with other

e

members of the staff to ﬂuvalo? a new report card. Tnis report a!.rd

included aéover page with.a l)rincipal s ms!aaga. an attendance x‘epork

i e = .
X 5, ATV



T as ueu as. 1oosa sheets for: each suh_]ect O.Eacber to reporh ror that

aub,)eet. Bach teacher cum:letsd a preyared Torm o thac subjeae and, :

1nalndad it fo‘r the yitam's perusal. ‘lha teport for mathsmatics

\ncludad a latter gﬂde, space fof a:1st of” concepts conpleted/ ana’

.‘iy

g 2 comnenta by the teachm:: ‘on M:hlavunsnt mi 416 needed for achieve-
.4’ ’ nent of ‘these -6onc 'nu'svﬂ \wn.hma, fora
§

" ‘mastery leaniug approach, ., - i,

“D.:—Inmtinmi‘ Mﬂ

_The rourbh seagu 1n the inlmnﬁﬁon of a maatarty learn.lng

aypmlch ‘yaé that of pzannng the :umecxem strategies, These _\g_'

strategles, uthouh an Lutasn.l pare of the 'cteatnent atagu had 3

. to 'ha ua.rsmlly plannad bsfm lmplamentation was. pos.sibla. 1'heu s

stntegias Wiil be discussed in chapm ™ \iador ‘the halding *

B:parimankl Rk B



.CHAPTER TV : . ' i

mmq%x EVALUATION AND R‘Eéuﬂs ; o

. The successful implementation and completion of any hastery
learning strategy was considered by the writer. to: be dependent upon

the soléction of miterials and technigues to'be:used in instruction.

Ty

_ For this reason, the writer developed an L_nét.z—ucuonai model 4" K
exhibit the general components of such an’ approach, This model is
aisplayed on page Ui. Befors exanining this.model, it may be nec~ b
emsary. to Anclude ‘s Wrlef description of the stulents participating . .. ) b

<’ in this projéct. Finally, this chapter. includes an evaluation of LR s

the progress experienced during and at the completion of the project, = .. . S ~

o

A, Student profiles )
me ‘original intention of the teacher and the administration
of “the school was to lintt the class size to 27 students, hut 3

it meant

‘was. soon evident that this was not feasible. To do th

thats other classes wuuld ‘be ng the additi

of five new members to the class. Two' of these mnsfsmd from

: schools in Ontario Rl:lﬂ New Brunswick, twé others were transferred ) -
from sther classes after the fi¥ét evaluation beriod, and ‘one Te- o g
quosted ! o be Placed in this.class later in' thd yesr. This gave tho
= projest a sample of 32 students. K1though an increase of only five

students, this added an increased bundén on group work and the

correcting of completed work by the teacher.
The sample (class) consisted of 15 boys and 17 girls with an




age differential of five years, ranging from 12 years.to 17 years.
This age differential .contributed to a wide diversity of maturity, '

interests, pevsonal needs, environmental fattors and ability, all
of which are contributing factors to achievenent. Thetr 1.q. ratings
ranged fron 67 to 98 on the Otis festing scale. However, more
Sighificant was the nean T.Q. for the class, The mean 1.Q. was 8,

s obtalned from the cimulative records completed by their previous

] ’ teachers. Such'comments as 'lack of interest' and ‘lack of parental

‘help and support' dided the teacher in dealing idth¥oma of the

bl X with these stud later in the. year.

Experinental treatnent

" The ‘most’ significant in ‘the of mastery

learning and the traditional approach was the strategles used in in-

The tiop of mastery learning followed ‘the

stages described by Block (1971). These stages are as' follows: (1),

N\
Pretesting (2) Grouping (3) Instruction (i) Formative testing T

Hany of these are basical]y the steps to be followed under a tradit-

3 3 fomal a.pproach with the main difference being the continuous

and of the students, The' traditional approach

; " womld apply some correctives to the grdup gs & whole .without making

provision for those having mastered the objectives ‘to move to'the
i g Tl
595 ¢ next task.

" e A pretsst was adninistered:to ascertain the students’ present’

indicatirg a class of below-.average intelligence. Other information ' ':

(5), App11 of learning and (6) evaluation.
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working 1evel and ‘the extent to.which-they had ‘obtained thair pre- -

requistte Skills, The adninistration of ‘the test was kept to a'
“. mintaun tn +ine and iroluded questions on the four basto units
co‘npleted in Grade’ 7. " Tne. test indicated that. nost. ‘Studonts tn'.
. ihs-cldss hiad completed the units  preseribed For Grade .7, but
* . Had not developed the” requieita skills in any great.depth. The

. decislon tor start all members 02‘ the class n\‘, the beginning of the

cuuts; was made for this reason &s well as for administrati:vs

Bx}ediancy related to the fact that this .ui.s’the tir.st attempt at
ssch's praject. e

e studants vere then 5lven\a st of ubjectlves on the first
: o Tuntt, These objeutives wers explaind and displayed on bristol’ %l

-'". .board for'the durktion of the unit. The.objectives were’srittenin : -

‘behavioural fashion as much as possible and became. thé direction .
2 . for instruction and student. studies, % O

The teacher p);g_senteﬂ the Jesson to the imula Group on. the. task

prescribed,” using Lhe methods and in the mods the teacher believed

to be most ate_for the of the ob, ¢ swaente

 vers sncoiraged to put  forth appropriate leaxning effort; thmnghont
tha first instructional period rather than at the tine of small -
" growp ae?.ivity. After, oompletion of ‘the lessoris and practics on this=
toptc, the ﬂnt stage o)‘.‘ tho fomative ovaluation began,
+1 Block (1971) descﬂ._had the' :mtxve evaluation as an‘integral:
3 - partiof the teaching- 15&&-;1::5 process. He said, :
y; nits (used in Tuati ‘mbrlef,so
L u.at they do not take up inordinate amounts of instructional
7. time. They are also diagnostic. Each instrunent tests those

" " . skills students must learn from a given instructional unit
" .. +Af they are to master the najoxr desired skills. A forpative




Atstrunent pdninistered at ‘the olose of a wntt, themfnru,

provides an in-depth picture of what skills each student

. 4 . has:or has riot learned. Consequently, it suggests in'what

: . . ways his original instruction must be supplemented if he

E: ¥ = " is ‘to complete his learning before proceeding to a’ new Lns-'»
tjuctional unit (y.69) -

In xesponse 1o the su.ggesuons nade’ by Block if his artiele, ths

taachar. at the end of inat-ruetion. administered short tests tn

deteritne mastezy. The'tésta-were not giaded. Rathie¥, they were

as s ory" or. ‘more, work needed”. The rast~

exy . ma.rklns gave those who teceived it pnsitive evidance of thei.r

acadenic Inhlavemsnt. It is belle‘led that this evidu'ncc rainfnreefl o |

thelr apytuaeh to the 1eam1ng, suggested their st\ldv ha.bi(‘.s were

¥ aausfnctory. o gensrated paﬂtive ineemst. in and ;ttitudss S
fomnty -the 1em1n5 (1ock, 1971). Othez students saw’their mm,-

i .a.kss lll,d unrlar:stuud why thny nzedad mm wark in thi.s area, They

Were cncomgad to do.more work so that 'chey. too, could a‘ttain a

maswry mu:lchg next tine.

The writer (teacher) Belleved the mastery learnins approach to- : e %

‘be most ef!udtiva atghis paxnt in the lamius process. The. ‘Students i

Az-ecelvad hnmediata feadbm:k 1ndlcathu thelr dmicnlties as dhg—

nosed by the mastsry tests, Thé extent of thi dxm.culuoa wers, o e
zecorled 86 that the teashor could;treat the studnntu 1ndividually, | 3

JAn small n‘o\ms, or during fuﬂ;haﬂ class instructlon. The teachur s
“duty Totane one’ ot . A tn the in galm, LA s F
. " e .

‘and then: this or 1.ntu specific insti nal

| ’yraced\n:es whereby. the. teacher’ vcould correct these lsarnlna diﬂ‘iculﬁ,es. 2
“he techniques or Strategles appl!.ed hive besn sunmartsed mdbr:s 4t ¢
the ‘hsad&l\; 'Alt-rnate Iﬂarning Stra.tagiss in Fig. 1l on pase ., ‘D\BBQ

L w0 I ~;_




strategles varied fron topie to ‘tople deponting on tne’ veskneases

observed. For soms, students. the teacher cmLV Tepeated instruction

' .in the area-of the weakneasns ~and, by uslng propared. ol ohiags

naterials, gave fllx'?-her yru:tice before they attempted mastery test B.

For still othérs ‘the problen seened to be rore, severe, It appeared

that~ thah’ dAfficulties were caused by a lack of praregulsita lsa.tn-

ing. ’rnasa students shoued a lack ot lnterest a.nd unda:stmd.im 1n

| thet work. 3 ‘and s required a tréat-

- ment fron tho regular class insbruction, For them, 1t was necessary

to use a: vax‘iaty of correetiva measures, Howave:. mdsra shuuld

taullze that those neasures disciussed below constitu'ta a mpetolte

‘ot techniqnas usad by um tescher. during the' yeas ‘snd ‘that oy -

ons or tuo may be used st any une time,

e ication of sma.ll mup ion was probuhly the Bnut

vy to naaist students ‘to overcone theix d.!.fﬁcnltias, since: the -

taachsr vas, t‘ned. troll the cluas as 8 uhala tu spend time'with -
thnsa who hﬂd most difﬁcultia!. In smll groups, th; beach:i g‘ave;
individual lnsh—uet&on to m‘blqpls thAf- had been dlasnosed. To, TeT-
Forn' this type of Anm-ucuon. the it grotiped students wm‘ ot
mm ithan six or alght ina m\lp, depemu.m on the lsu.rnl.ns dif‘f—

1e\|1tloa ef the students. AIHO u‘ransed for the clasamas one.

petlorl 1{0: 5!!1! and, one fol' boys whe).‘a 1nﬂlviduu.llzed inmuctlon ¥

. was !mnost in-the nind of ‘the tth@t. The 1d.sal. when mferrl.ng

‘to small group uszmuon, would be ohe {euher with one student.
which 18 called ’t\ntoring. Since ‘such instfuction yaa _.dunquy to ar-

? Tange, vitvbm.s‘ done only in spectally at’rax\ged"sgsaions,'l’nd‘than 7




|
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Infrequently, ‘The teacher did, hoever, . on.several occasions x'equjxe

students to remain after school for a few ainutes while apec;u and
additional instruction was given. Although beneficial in resp-

&% % _ects, the uriter vas ‘not ixptessed with the enthusiasa sho
" domd studeits in this Fegards As a follow-up to t‘heu ;
- sessions, the correctives were extended to the ome by tha

mm.d work, 8 E s
5 sop students, ‘the’ arl,glm lpprolches to tsaéhi

n

; suff: nztt. 50 48" vas neeeun:r 4o use .J.tmtiva 1e

.naturhl;. ese mturlals took the !vm of workbboka and

ned -o:h-x- s, the use ot audio-vi 1

i s B udg;uuandpuzun

%
k]

' ‘The wziter of this paper hﬂs been, awa-ytm over thé] a
years to zenrite the myun ‘of Arm-ue in staplified

/wmsmnammnuumhunmumnwuaoh i
Vhﬂnpndanuyofthotcwhez Mwnhhdmmd!&:m- Sl ‘}
uction, these wers not prograzsed io any: great.extait,’ The ! s e " 3

muuhuut«ﬂnsmwmm-thamumtho Afic .-

‘problem solving practice the stuﬂanta nnd-d for- lnamhc.
L emtmhdnnmmhm- sane- - nf)wz'kwmmﬂ.uyn

o




s werv affixed, w tha ,shldunts report cu\in and. clmul ve: recoxrxs :

on 1cw cost rasources that could. ba used with existizx audia-visllél

and ntly, ‘the teacher often confined‘ =

_‘selection to hose matarials that cnuld 'be n'btained ea.si.ly oF., tho:e .

’that could be 1nexpansively mada by the teacher. u

- Another comctlve Hhi.ch the heacher consi‘gemd wex‘thf of usixg

‘was an’ ‘exercise paol' Thie, teacher davslapad Jon.file cards an oxd e

B etﬂciancy in’ each unit of work and’ds Teview natetia:ls. They' c

ciﬂed with bha sysnified ubjecti.ves of the unit and. wa\s l:%:inually

ey were' ozganizsd %o maka thait use: by teachers. both easy and

efﬂcient. oﬂce the youl wa.s considered adequate] they-vere ‘used as"

The sriter-racogitzed thess appr as only

mausu‘rea to:bs usad. _When the’ situatinns Tequire it, They did not

; replace the actua.l Anstriiotional period a5 the studanta hegan ea.nh

task of the unit.

h was the admini

- The fina! stage in the,1

eraticn of ﬂ.e summative evaluation tastu ‘Tie prinary purpose of

{his evaluatioh vas to mds sh.ldants accuxd.{rg Q.n their achia\mment “

of! the cu\n‘sa These erp : in&equantly, at

L .
i ﬂ"s end.iof each anit of wa.‘k. The grades obtained from these tcsts et




. period, this evaluation was cnnsldered to be final. The tests used

!'or ‘this ava.].uatian were 3 tests

tolx“ .

with the nbjective: specified st the outaet of e progran: e

final avaluation ancounted for 54)% nr the tota:. emluatlon and . E s i

served as the chief criteria for the nna:L plncemant of aturlents‘ &

The lacénent of ‘students fron the mastery class,’ S1though

not, consldered to'be a 5tép in the’ )naatery ‘plan, mquh:ed such © . ) -3

33 3 " deliberation .on the part of the teacher. The f‘act tha.t sune stu— vt .

donts had' not onpleted all the topics posed some probloms late’
A0 the year, \mt these problens’ kete rectified %o achs axtent 5

d d\xim the late. aﬁasu by ‘intensive work: using traditinnal apptuaeh!u.

t The writer was unabls to ﬁna in'the Literature on mastery learn: -, C ey

.ing, any. on plabing studeits, but considered this a .-

step in the p of suc'h an ‘appraach to teaching. g8

"The teacher found 1t advantageous 4o dsvelop a phllu!uphy for Aot L i

ndva.ncing of students before uuuh 4 move was made. To the! extent. © e -

possible, students’were placed in-accordarice with the amount’ of

work covered successfully, ‘the extefit of their achievement through-

out_the year, their level of maturity and' their succéss in other b

>e L The .m:itei' offersd’the following suggestions pertalning o the:

subjects.

'p).m:anent of students. from the mastery class. Those stuﬂents who had
mtered all. toyics presczibed for' the course ahould be chaaiﬂed

‘as A—s?.uﬂants and pluced in the A-cll!s of. Gride 9 'lhi.s class, _l-fm: “

zpsndilg a ninmal amount or tlma ‘on re"dsw. would be;in ‘the seua,y 4% ) e B




1nability tu\feach' the, mastory level. showld be placed 11 the basic.

cuu:ss fﬂr Grade 9: The, l‘enainder of the studen‘ts ‘'should -be Elas% B

ified-as B or C apd, thus,’ placed in the BorC classas. In thesa
b c]assus a longet ps‘riod should be devoted to the review and com- LW

- plstion of baste concapts' before continuing into Algebra. It ‘vas

ested that a sumer school, which has been organtzed and

peta.tud by the School Buard for the past five years) be- utﬂ.lzed ¥

for.‘ hose studants who hatl dix‘ficulty in eempleting the course.

sunner school Gould be considersd. an extau;on of the reg\lla.t
 sensster For students to comyletq. the ininished toples. Host ‘of

these’ suzgestions were by the

. and staff and inpleiiented at the ond of the yeaz,
The writer. z'ealizod t.hat the succesa of this innovas
L quiréd a large degres of flaxibility. Consequently, &

s prepmd to divert from the originil plan as muck as vas dsemsd

uecessary, ‘but it was found thit enly slizht ‘differences were nec=

essary {0 inplement the mastery 1su—xm\g apprualm dsveloped tn this i

»toject .

Dy e sucgess or fallire of any projel:t can.‘be, Assessed by

obsetvation of thres 2 jot. detam!.nants. Those avei (1) Achxmment




“(2) Student a'pxmon E anrl‘ (3) Teachor “porcoption; -
e teacher constdersd the evluation of student achiovemont o

i ha a continuous Drocess, so Teflested ‘this in the progress made from
eoylc to %opxc. However, twice dum\g the year the school x‘eq‘uim-
nonts nade Possible a sumative ewluation of thess stulenta.

During the month of January, an exantnation vas adnliistersd.
%o test the studerts’on ork completed to-date. The Tesilts .of tha
&rades Assigmed in the. mastery class axe recorded in Fig. 2. . .i-

Tunber of ‘Students.

L Fow BRI

Bl "ylozo:wuosommeowmo- I
: Fersontages sssigun. ; S i

Pigure 2; Grades .usgna'd to the mastery class at.midterm.. < .

L s st 5 . .
Tp bar graph shows a definite ‘skex effect towards the higher grade

¥ ¢ levels. Indeed, over 70% of the students received an A-grade or &
very high B-grade, These results nay not b5 signiticant since the - e e E8

A axammuon only coversd those tasks aJ.ready completad by those sv.udem, A

' . "and anountdd to only a part of the year's work, 0 . L ok

At the end of the achoﬂl Yyear a similar examinatlo'n was ngan T

uhlmting the conylato year's work. The zasuns 'of this exan:mu.on

‘; are camouod in Fig. 3 on paea 50, 8 , ¢

TR PR
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" ialn the graph indicates a definite trend tovards the higher grades.

i

Number of students

I Percentages assigned .
. Figure 3. Grades assigned to -the mastery class in Jume, - =0’

e ‘graph shows dpproximtely 608 of the studehits having ré;:alv«d: an
A-grade or & very high B-grade. ) 3 : k
' The final graph 18 3 broken line graph wnich umatoq'mn;zi

the grades assigned to the mastery class with those received last

e

" year under tradittonal teaching stratesies. )

2=

&Y. b
: A A
R ;

By il T Brgken tne s ot
y +' " Orades sssigned Solid Alme - 1578 ...
Figure 4, Grades assigned in 1976 ve grades assigned in 1975




The teacher made use of one period: during the final week to
detexrnine. the students® attitudes towards this new approach. During

this period, the teacher explained that he wanted the students’

-opinions. on their likes and d{ankes ‘of the Mathematics class this

year. Without.identifying thenselves, they were urged 46 answer tio

questions bni'a-ehést of paber provided. Thess questions wares (.
1. What'a1d you ike about ‘the mmmuca class {nis year? :
2. What did you not like about.the class?

As expacted, nost stulénts had definite ideas’ as b the worth oz’

shortgonings of the nastery approach. They expressed thesa ideas

very adequately in the replies they gave to the questions, Since

these reflect the opnions of the writer 19,5 GTeat extont, 1t was o

decided to- include them. The following lists have been, po;npilod from

the students’ aniswer papers with slight changes in wording to carrect

errors in I.immge. ¥ 2 e
To the question, "hat d1d.you tke about the Hathamatics class

this year?", the. stilents’ replieds < - > ;

. You yere. allowed o check with others doiru the same wurk.
2..It helped us gain confidence in our work.
3. It ‘helped us get better grades.
The teacher had more time to spend with aone y:oupa.
. We worked harder to get into a certain gro
« I worked better with a.group. of fﬂends.
7.°The whole group asks for help from-the teacher,. not one persnn.
8, Wo had an opportunity to improve grades by repeating -
similiar tests.

9. If you were slow, youhad a chance to catch up.
10, The ‘teacher learned where youmade mis' 8.

11..It 15 easler to learn when you go-over -t a second time,

12, We didn't rush through the work as we. did in other years, -

13, We could get help from the group, rather than:the teacher. You

might understand. your friends better than the teacher.
1%, The work got done faster and time passed more quickly.
15 The téacher made sure that everyonme knew how to do i.t.

mu'.:
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To the questlon, "What things did you rot like about the clase?
the students replied:’ ey

T disliked the comment 'more wWork hecessary'. It meant falling.
. couldn®t work with others in the class, i
‘There was:-more talking done in the class.
It was a lot more of hard work.
Those pecple in sone groups sort of kept to themselves.
I disliked some peopla moving ahead of mo.
The teacher interrupted when he was working with other groups.
I aidn't 1ike having to get 80% to be considered satisfactory.
I, couldn't get help from the teacher sometimes because he

was vorking with another group.
The people in some groups couldn’t catch up with the Tast group.
You would have to show people in your group
¥hen you were in some groups you felt Cambt o ‘put ‘down!.

The conclusions made by the’ teacher related to the success or
failure of the ‘project, and other observations perceived by the
teacher WA1l be sumarized in the next section of the piper on page 55

below or in the gerieral conclusions of Chapter 5.

D. Discussion
; ﬁm teacher reaction to this approach was very positive since
1t oncouraged a large degres of involvemert on the part of the teacher,
The involvement began very early in the year when the teacher was
responsible for orering the tasks, writing the objectives, and pre-

paring onal With the e &alned from this -
involvenent, the teacher aequumx,u well, a motivation to become more

creative and attempt other design projects.

¥hile using the lonal the teacher that
much time usally elapsed Tofore any factual evidence of student weak-
hiesses was recedved. However, under the mastery learning’spproach, this

was not possible. A constant feedback on student achievenent was evident.

§
i
k|
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This information, besides informing the-teackér of the action to be
taken, reinforced ‘the learnifg and assufed the stulents that thetr
node of learning and their approach to studyims adequate,

b'n-:e best 1ndic;tar of the success of a project is th; achieve- ~
nent acconplished by, ths students, Thia 1S evident in this project. The
number of A and B grades Teceived by the mastery. students, as indicated
in Figure 3 on page 50, Ls considered by the teacher to be significant.
faver before ad the stidents recéived bobter grades in nathenatics

7 tpan’ they 414 in other subjects and, consequeitly, their attitudes to-

warda pathomatics Degan o chango. This suctess appears to o moro slg=
nificant to the teacher when 1t 15 considered that all students in the
experinental group wrots the sane fiml exanas did other Grade 8 stu-
dénts 1n the :c);ool. and that little. time was provided f‘az-‘review. ! \
Although the mastery approach permits students to complote varying. ]
anotints of the progran, this was not feasible for those students. Sone
would be worlkdng with different teacheis dn different schools next year,
50 would be ‘placed at an unfatr dmadvantagé 18 thcycomnen wis Aok oo
Pleted, Consequently; the teacher used the lest six. ek %o finish
the progran for all stulents.

The success of the project is also evident when one considers
the proportion of those students attaining mstery as compared with-
those from the previous year, However, the teacher recogntass the
iffiolty of stating valid conclusions Frion the cmpa.rason nade in
Fligie 4 on page 50, because of the may variables that contitbuto
to studom, achievemant but were not controlled dufing the pruject.
Evon-though there. were different ‘teachers, Wifferert prograns and *

. different levels of ll;atuz‘ity, the fact remains that they did receive

i el

PRI




bétter grades this year uider the mastery learning approdch. '

attitudes towa.xds lesth¥ The students were not accustomed to writ-

ing forzal tests in the Blenentary School and, therefore, had groat

apprehension, tovu\i! them in the Junior High Schubl. Once they x-aalized 1

that the tests to be.glven were directly related to the objestives, the
" dréad they had experionced gradually subsided. They soon learned that
"the tests were easy to anticipate by considerlng the, ubjectivas thsy
had ‘received for éach unit. ; i EE X o
Fron their comments listed in this chapter, the students
concluded that working Ain groups is advanfageous. The' students enjuy‘«
ed workdng in groups because 1t gave ‘them an opportunity tq work and
“discuss thoir Aifficulties together before approaching the teacher
for ;ml‘p. This approach usually permitted soms to help.weaker students
in ‘the group and reicassd the teacher to work with others individually.
“In conclu:ion, the vritor belteves thet as 2 z‘esult of this .
Ftﬂject. the stuﬂont: in the elass will progress to Gtadl x With
added ‘confidence.and anticipation. If this\happens. then the projecc

¥as worthvhile. 3 & o ¥

/" A very obvious change™in student attitudes was obsérved in their

e =t

i
j

e sy
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_SUMMARY, LIMITATIONS, AND CONCLUSIONS
i

An evaluation of such'a project requires the formulation and re- 3
porting of some general concliusions rélated to the changes observed
Vg

in student ‘achicvenent and both student and - teachex® atiitudes. The

“conclusions, as outlined in this chapter, will descrite as well the
basic strengths and limitations of the approach based on the writer's
\ perception of the jroject. This dgscription could assist readers in

/ making other attempts at'this or similar projects.

"k, Achievement

* i ; The writer concludes that there was a definite iwpmvement,‘ln
students' achievenment under ‘t'hu mastery. 195-:-111'8 conditions, As it
already has beém reported, the mastery students undex the iyxsgent
project a(;hiaved con%léunbly higher than they did under traditional

““methods. Thid could be attributed to,the many cutstanding foatures .

of the rastery approachi These includer grouping, feedvack ard comz-

ection, ized and the success of

" those students. Whatever. the reason, most stllﬂnnts did appear to

improve their grades this year. Whether or not the d:lt‘feran_ce was .-

sufflclent enough o bo considered siguificant is ‘questionable, be-
" cause no statistical coupmson i, S, Bk though nost students e
add better undér the mistsx'.v approach, several fell quits short of

the standard’ set for mastery.

The. success of stulsnts to attain the objecbivaa defired at the
i ' ‘beginning of the course is dependent upon "the sl previusly learn-
2 2 1. Therefore, lack of success in soms students nay be attrituted to - < -/

their incomplete mastery of thé prerequisites, It may be only
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speculation, but the u':-uur As of the opinion that mors effective

.learning would. result if the mastery lmir)g apptoich was spplied

U the smPTEE Merarshy of skills,

B, Attitude changes
The mstery learning approach used in'this Study appeared ‘to

eltn EigALE YN Ehanaes 1h e Siiitaes, st s MRt WY
20 changb for 'the better was evident in others.. The betier studénts
WEZ; intu;ned' in the completion of vEal:l’)._ tople ami éot tremendous
satisfaction out of achieving at an A-level. oy recotved th'a confid-
encethat appeaied to be lacldig'as. they began the program and with
thts. confidence they., were able to accomlish nich more work.,

vHowever. “the slower students found no AR boling
told that thay' needed more work to con;plate the topie, In’de?d, t‘;”

soon assoctated fhe’ fact, that, they didan't move fo- the next tasic with .

that ‘of failu::e. studsms in this category, generally fell
: - behind, They’ ua o expected, work haxdr to master’ the topicl,
*/but tnstead, bema 1azy and Qespondent. Tt vas nece + ancour-
age then or'ravert to tactlc: used in'the traditional: aprrosch of

glving them'a nmng grada and'moving them ahead uw. their elaas-
‘Bates.

The concept of gmpmg a1 ot take ‘on the ‘significance for the
slower students as 1t am for thu others, Thers was'a tendensy for thu ) 3
" to waste ti{o and alm_ nn]y at the least pussihle amv\mt of work. rather
- thin try to completé ds-much work as others . in Lhe oiants Tt s Found

that to naxuuzs' their efforts, it was necessary “to place a 'pscor' in

the ¥oup. The pacer would be s pexson i ¥ho s probab:,y sluw but: thor:
oush 1n hisfher work. ) . s v




i favuunbla. The writer prefmed this type of 1nst.runtlun a8 ‘com-

The fuedback received from’ fumtive te:ting reinforces thB laa.x'nlllg

“the others intm much time clapses. It gives a1zection ‘to, feachsts

. a8 to the' cumet].ve rieasures to be taken imiediately, and not at ' . .

dagnosts should be- acconpanted by a very speclfic prescription 1€

. The “teacher's (N‘rltar s) attitude tﬂvu\is the approach was very

pueﬂ \rith mdltlon&l mathoda, Although thls nethod was nich more
4ine constining and deranding ‘than any “other nethod used.. Tn spite

of the d.emands placed on tha toacher, a great deal of satisfaction
has acoruéd fron this eurncuum devslopment project. - o
G ggg s Oof m: gg aax:nlg

me mstery a.ppmh has many strengths tha.t uould be utilized

ln any teaching situaf.ion. The wrd'ter will aunmaza.n theae a§ .-

follows:

oy h'ns:e ia every reason to haliave thaz this approach vqulrl
7ield an incresse in 'the gradss assigned to most students, The
inorease was' definitely evident in the mumber of ‘A-grades assigmed

as ‘eonpa'zed to the results of the previous year under traiitional
sothods’ - hoow J
2."The  usé of feodback/em'ection procedures - xn ‘this npproach . {

group based instri into "-dx_' i

of the better and . . any we of

the end of the school somester as uider traditional approuhes. Te - &

k.ha students ax‘s to reotlf.'f theu: orTore ~of Teaxrning. - i | Vg g L g

3 o g 'ng the premj.bad work prwirh

"\ students.a basis For the ophent. .of . sotivation for -




learsing. Those stulents vho accoaplish mstery are motivated to do
avel) 10 the’ next task while the other stadents, who 4o not meich
| pastery onthe first attempt, do so'on sucessive attemts. s -
puccess embles then £o enter the hext learning task with a'better
Erasp of s preceling leeritng tasks it the 25168, Mis sucims s 1,
inireases thelr confidence and lnterest in the task, au praunu"hu ¥
. frustration that is usually assciated vith fatlure. :
4. Mastery Jearning includes;the clements of good inatruction.” : :

b Annaz-pmtus the ErAipLes Toind in programed Lnstruction k" S Had
' does ‘ot gel.y ‘on the rigld natire of s method of tesching, It is & AL
) “soctally lccaptlbl. %o stulents since there ia'a constint- m..\-pnum F

: lationship ¥ith teschers as well as with other students:

. § S.heuwnmuce.mmmmmdmma-hxtoh

¥ a'mjox strength of the.spprosth. Indldduals are taught, to sone ey
extent inlepenlent, 6f others: Spectal fustructional mterials are .’
: etructét to fit the y and of the S -
The stutent 15 graded asinst bis achiovement of the chjectives ant ¢

1s. not compazsd with others in the class. This aprosch :gnmi.n&

iy

sttenpt to Individualige instruction, ¢ :
6. Fnally, the approach adher's to the prinoiples of developssst’

advocated in the introlistion of this peper. These iwluder preplaining, ;
on of ob, group ! evalua¥ion,

Lnaividum;ed instruction, an final evaluation, ‘Theref'ore, the »
.approach 1s based on’ some ﬂlﬁmnﬁl principles of learning and = . &

teachirg. - - : : ok Tt BBt s

L
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5 ‘ N ‘. Limitatlons of msteg eax'nlm i . i
i o "For am thnovator,. the ad.vantagES nr auch ah innova.h&un appear ]

“to autvelsh the Alsdvantdsss This is apparent for o roasonst [ ;

F‘:lratly, the innovatﬁr is dﬁd!.caM to the innovation salectsd and.

- GeotLy e readings Found while msemhing the topte are uially ! e B
in zamu- of the imovation, Thesbfore, Wis logical 10'assuis.that “ :
thisroport vould include the Favowrable sspects of mastory- lexrnlug '
Howmr, th aval\ution of &w project should. include any. umauom ;
n‘baerved by the writer durlng the pzoject. In. this sWo wr!.tsr £ .."
will'cite & mmtm of nnmnmp ohne‘zved in hig ex'perlance with sthts . :

ma.stery Learning projoct. o 5

LW

A In mtary lea.rning, 11: s, neceuary o identify a'peciﬁc

5 and ap d.tne for'pastery - et o8 S

of thsue objectives, but ttds assficunt to prapam these abectives
" beyond the knowLedge and splication ey The very soncept of 'nuutexx
Qenitos the ud of + Consé . the ussd

o ‘determine nastsry doas xely o the lnovledge acquim Tt does not. e,
’ meosire this abL14ty of etularts to solve Brobless,: onily the sidlls:’

L aoquixsd 2 e siwving of yroblemu. Tt does . nok, permit. soctal dm;op-

ment obJectives: 1ike -1e.-cm1.ug exrsh sku].s' of !

L nterpersonl zvahﬂ.onnhipo Those can bm o taght w\u‘e use” of:,

ﬁulrl trlpl and oﬁ\sr socm szn\np acti.viuea tor whith nastery lan.—nins < L £
dnes not provlda. Thsre s also’s tendemy f or. the objactivsu tc L

the slmnut llembu's of the claau. Such nhssea are. of. ]J.ttl& Yy )

clullango (uﬂ n!'tan a mta of tire) tor aven tne a.vmge ablli'&y : ot

c]ﬂu !‘lembers let xlone ihc fastont lamats. ’.IM! Houlﬂ defeat tha




2, The nost obvious dravback of mastery learning: is that this

appeoach 1 difFicult o apply -An schools vhere arg,mxzauun u

based o &rales and tine perlods'to complote thm grades, T idea

of mm—y suggests a contimous advancement £ron wpxc to"bople as” '

“each ome 1s mste¥ed, Tt all ¢ atudsm “ca e, xpested: to m:hiuva 5 el

mastafj of ‘h11 topica at the same uma. Therefors; the decision to

7

1n his pgnpqa&l... stiggested gnveml etmtives. it would be. con-

sidersd 1n pronobing the studént bt recegiizea that soms by

. be feaaibis becausie of ‘the grade’ structure and the stuﬂents'

nch:avsmmt in other subject areas, Fox +he maste odel to i
3

effecuva, etndente mist ‘be uuawad to paea to subapquent gz—adss at: -
&rw ﬂle during the uhool wn‘.

3 A ﬂ\i!d d.rawha.ck o!‘ the mastary modal is tha.t 1t s vaxy
ccsﬂq

opuz:bo. Sinca studmté prosreu ihdivﬂuauy rather than

N . % tmhet tims Ind acl\oo nomy. ‘The machu malld be glvena smuar

% toaching :uw:, -.u.mm +tze to vapu‘e ml?’mtanlls amx monilter " .

m\aant ? Hovever,” pres the : pros'nmaﬂ_u

ST ke s bt pernit “thisl F\lrthcr, the cost n t;mo ha mmy

o A

,,equmd o dmlnp toole -£or neasywrenerit of nas

" o ava.‘l.hbla.
fox enlua.tins na.stm tost ma-u(’




e ]
8

4. nother. draback of the.mastery approach is the alfficulty

of reportinl The présent p:’acuce of most_schools 1s fo report at -

s B equal 1ntarvals of tima during the school year. This is, i\upractical.

i e SR

under a suceessful mastery appraauh. Stidents are Gonpleting the
toples ab various stages of the ‘schéol year and their progress

" ghoiila_orily be reported “after mastary 13 veacsd. The use of ithe. '

grade '1nconp1ete' would have to be utilizad or evaluation and”

reporting ‘lullld mve tn occur at diffmnt tmas for du‘fsrent
. . stidents. This practice mm roquize further sxplamtlon to par=
o ente, siica they\hava batise astistoued 15 recotving wopérts at the .
£ same_tine, et e
; 5..0ne ‘of the basic yrinclples which uhmnterlzes mastery
learning 1s. that students progzess ot N A ate without any
x'eferencs: to sther studenta in the clzss. Thia ta not necsssarily
v . gosd for the stulents, They i1l and do 1ive 1n & culture” where

1 coupetition 1s a raspeeted value, Thus, 1t 1o duhau].t ( ‘and perhaps

na unuise) to people from “vitn others.;

2 Gertainly, students.should conpare thenselves to aid them in décidtng
futurs eduu.uun. Jobs and oth-r qptlom in 1fe. Further, 1t is
evident. that students still ses differentiation although in anothar

forn. ey 'becons ‘aware’ of Students dliead of thenrather i, L

B getting better grades.

i s 4 6 nuny, naty aducntors are nm‘. convinced of the very concoyt

s




", overything mist be leaxisd by ;51‘1ﬂs<p’daut’a, A that 510, Eopiea, migk
bo loaziind fo-mastery, Tuage assumsbicds sxp not. necessarily e tnadi
cases. As y‘m-e‘q“imes‘.‘nm; tupicz‘ aro not riecessary for, the ‘mext; but
* thte 1 coptrary o tho mastery approach. Consequently, it is reason-

able to aaaume that an],v !ona !uhjucts lend,thsmsalves to the v\aute:ry

- . S S\.wmry ) “ @
* i sunnazy,. the-mastery learning approach, A1thoigh havilg

mrw< itio u})an m _* is in'the pmssnt~‘

school. systum, w outline a basic strategy that 1s moré”successful
than other !ttabcgi.as for Lheso Teasonss’

TR (9 It can be ‘implemented to some degxes by indl‘dﬁ\la.l teachm Gl
uho hlvu 1imited ;asoumqa. i they are, yrepu-ed to nxpuni the "
éssary. une. ' . i

2, The teachet is'more involved than in the traditional approach,

' e taachcr tures the content, irces and methods to st
sauafy the set obJacti.vau. The teacher nust endeavour to inprove
\h _method c! marwl kﬁaplws ﬂmt’m used in trnditlonal n]:pz’oaches

3. T¢ outlines :a Glear approach for instruction that diagnoses
stidenta’: yeaknesses, gives renedial treatment and avd!i;uu the -
ruaulta of such treatdent. - -

b, Tt oneaplifies botter thln other, mothods the aystens a.pntmh
t developaent. 5 g i

5. It nmes techluquu thut could ‘be uaed Ain any method of

¥ ipstruc;t;on With some varlation.
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Task analysis

Beraviowral objectives:
“Wedta = solection of matertals -

. ‘Teaching strategles

F. mtary tost: .

G, Fornative evalustion ,a . b i

. In this section of the’ design p&par, tha writer mlected )
4o sauples of the materials propared and used by the. teachar. The

selections are hkan from the Unit 'Nrmllas. Areas sﬂd Voluries '

ra SR
-
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E & A. Student analysis X 4
Th.phmingotauchlmimlvsdummﬂsartm :
‘studenta" interosts, capabilitios and ‘needs) The teacher attempted : 4
to u&m.uy sevoml attributes .na characteristics of the students . 4"t 3
s .. by dotng a prelininary stuly of the following: 5 5 5
: L " A Persomal charactertstics 4
s R ool 1. T.Q. rating gt PR
2, Environsental factors : g
5 2 ©S.0°%: 7 3. Persomal factars
; E. Physical conditions . . N : . .

g M:ldenic |capabllities

YT iy mulguo eapabuithn ot the students were - mux-uxm

Uy g thetr past acl aswell as by the ade ¢ O :
ministration of a pre-test. The pre-test tested their knowledge of ’
thie units done previcusly in the Elementary School. « = - -
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"7 Tople:li Finding areas using fomula 5 R

"/l Tople 5 Finding ‘the Volune by using formulas. ‘a

B. Task smlysls

Topio 1 nej.a.uonships of polygons ani circles; © - X

(a) Develop the concept of petineter.\ :

- (b) Develop the concapts of. polygon, :mangus. quadrﬂaherala. sl;um.
mcume and pentagon.

. (c) Caleuwlate’ the 5 of ‘po] Lo
(2) Develop the concepts of cizcle, radius, chord) :um..m: aw.i
cixcunference

(.) Establish the basic relationships of circles, -
. o : e
i Topicr21 Finding areas.
(a) Find examples of area in everyday aecs.vme;
(b) Develop the concept of area. i
(¢) Introduce the units to be used. o BEESN = g
(@) Caleulate area of rectangles, Sh

Tople 31 Study of formilas.
" (a) Introduce the meaning of formulas.
o .(b) Find some usey for formilas. ;
..+ (c) Name’ the components of a, formula.: : EEE
(a) Examine several formulas. - o e Ty

-~

(a) Calculate the area’of uq\ures. o <
(b) Develop the.concepts of helght ‘and ase. )

“(c) Clculate ‘the area of parallolograns, ¢ 3
(d) Develop the formula for area of trhnglss. i
(o) Calculate the'area of triangles.

(£) Develop the concept of tfapezoid.. ;
(s) vc-alcula'te uu‘nza of trayézoids. : o

“(a) Develop the cnncepts of solids, eylinders, cubes; wramids and™"
. -cones.
(h) Caleulate' the: volune of each of the s014ds, s

A 3 i




Behavioural ¢bjectives

- Topic 1 : y i

Gerieral objectxveu Students should ‘underitand and apply the basie
: . relationships found in polygons amd circles,

Behavioural objectivest .
At the end of the chapter, Formulas, Areas and Volunes, -
1. The student will write a ‘séntence to explain ‘perimster’.

* 2, The student will state, on the answer page, the rule for
‘finding the perimeter.of. polygons.

3. Given.a number of polygons with the measurements of their
“respective sides, ‘the student will calculate thaLr perimeter.

4, From four diagrans drawn on paper, the student Will mentlfy
those Tepresenting polygons.

5. The student will write the name of £ivo out of sl pnlygons

#

" At the end of the-chaptér, ;
* 1. The student will list at ledst foir stttations vnich zquize: the

whose diagrans are shown on flash card:
6. The student will l\‘lentliy the four ptttu of a circle tha.t will be
+ . .shown on a diagram.
7.:Given ‘the Tadivs of a circle, the student will ca:u.-uate the
\i!.amebay: \
8, Given tha alameter of a ch:uln. the student will calculate the
tadius.

9. The student will state the relationship which exists between the
dianmeter and the circumference of a circle.

"4 Blva the Wlaneben-of shy-elrls; by valng {he danta 6 S d:, -

the student will calculaté the circumference of a cizcle.
_ Topie: 2- : w
General' Objectiver Students should understand the meaning of area
&nd be able to caloulate areas of yalysons.

Bahavloml Objectives: 4 . 1 S

celculation. of areas.
2. The student will state the meaning of the'area of a polygon.

3. The student will count the units contained in each polygon
‘presonted, to find its area.

k4, The student will nane three units used-in ﬁmuns areas.

Ty

D,
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,5. The student will state the b o cenumetem 102 netre,,
the number-of netres.in 1 kilometre, etc.

6, Given the dimensions of at least two rectangles, the student
¥ " Will calculate -the area.of these rectangles. :

7 Givan the' dmenslons of a polygon that can be divided into
h.nglaa, the student will: ca,lcula.te the ares, of this polygan.

Tople 31 :

Geneml ObJscti\ml Students should understand what’formulas, are lnd )
the use made of ‘them. s . s

Behavioml Objectivess, ki 3
A the. ond of the ahapeer. X
i 1. The, student, will witea sentence 6 explain what a' tozvmla u.

e sfudent w11 write formilas.to represent knmm mlntiqnahip;
: about polygons, which are vrltten for him.

J. Given any fcrmula, the stlldﬂnt Hlll !\a:na the three campunapt

i parts,
i ‘0. lean the diameter of a circle, ‘the studant wﬂl use ths formda .
C =1dto find ths eimuﬁ!mnca. A3

5‘ Given the dimensiona of a x'ectaagle, the atudent Hill use tho
thatun\ulaA—lxwto find the are: .

'lcp’.o

General Ubjacuvu: Studam shiould, b2 able ‘to use fomulas to ﬂ.nd the
areas of po:Lysnna. )

./ Behavioural Gbjectivest
. AL ths end of ‘the chapter, . . iy
15 Given the measiirenent of ‘s side of @ square and the formla
i K=sxs the student wLu ea.'l.enlaﬁa the area of a square; 3
#2100 g, Given-a dlagram of & yarallelom, the studnnt wilL nase the
+"" tase and height.

Given o diagran of a triangls, the studont s shotld. nans ‘the Tase
" end the hexgm.. . ;

“' : \




4, Fron a llst ot d.hmu tho a}.udmt um select and rane ‘the.
ciroles, +

5 usll‘ Iaﬂu-ll.c&l symbols, the “student will-write ﬂ'n fmm

6.G1mﬂ|sd1nndmn{aaahn!thoupolyg in Fo.5, anmd "
bymrgthn!amha uamﬂenzwunu te thelr areas.
'n:pusl s B ot
n.mu Objective: Students should b able ‘to use zmu.a to £1nd
volunes of trres-dinensional. solids..

Behl.v'lvwn-'l. Ubjsotlvlll

Sol1ds  presented : by the teulwzn cyumlm, cones, - c\nbu,
*.pyranids and’ spheres.

- 2./ The studont i1l st at least Yhros-tiings: for esch txom ths
" environnent, which bave the nlmpe of-the 501ids 1isted above.

the mathesatical mms. the students will write
Tasmilas fox finting the wrwes of the.folloring sclidsy
{(a) cylinders cones (c) cubes.” (a) pyramids

5. Gimtbcunmlmofuﬂlmlldnminlo.b ﬂnnhd-nt
will calculate the volumé .of th-— .om. :

sty s S i i
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s ¢ Tosohins stratestes . i :
L s e L g & A 2%

*  The ieachlm stnteglas outlined ‘Harg ke t.hnse drst used in
Antzoducing “the. tople and are mot to bs confused wm. the alfernate -
teaching smtagxea applied after tha ﬂrat mstery test. ‘These_are-

described tn detatl in the main pm of the text; a

The following prindiples were: 1neorpnzatud into tha lassou

. which follow: - ,- »

apt %o establish'a need for the learning of 'e;cia' ceﬁcsyc.'

sent the lesson in a sequential.fashien such tha.t auncsssiva
ssons result from the previous one, - T
i " 3. User examples and sltuations fron student activitiea fo st -
{ulate his: thinking and otdvation. . RO
b, Lead studenta- o discover e, vartous comopts by the use. of,
o t1 and class

5. 'Make use Hf teaching alds ta best acquim the esired ‘terntnal

'behlvlour of 'Q.ha utudents.

ST 6 Use 3sion a ed by on and émaenv
activity, ] -

o .

but assign practice
lusan haa been taught.

i ¢ o e W s X

. “ 7 Linit the anount of pm'kics gmm during the Vsch 11:“1:.
1, Hod atic the

Leason 13 The. congapt of perimeter. Yk,
<1 T step 1y Gutadne the “objectives. for ﬂ’m Aesson.. X

3 - step 21 To §stablich a need for 1earn1ng this yaﬁ:icular concé pt .
S the teacher would .begin a diuusﬂun kela.ted 40 the,

. interests an 1on of bas
o7 77 ball'would result in such questions ls &.. How_far away’
~i gl . 1s home’ plate fron the mound? 2, How far must you hit a
S : _tall to drive it over the 1éft fleld mmv 3. How many

7 s B 7 sides has, the ball fisld’l

1A statenent 1tke 'Did you know-that the ball fie1d Has &'

"




< perimeter of agproximtuly 2000 ££.2 * wowld cortathly havs the atuﬁent
wondering, first, what 1s meant. by’ yorimaﬁar and secqnd, how
_teagdure Tt. F
Step 3t qung from question 3, have a student draw the shape urJ
. o Bal Tield on .the board, At this timé a picture of
" smuu:: shaped tbject would be shown to the class, or
" ‘model which possesses this shape. The teacher tells ik students
+ fthe ghape on the Blackboard is a PENTAGON,

5 " After araving othexshapes on the blackbéard, the, teacher asks
‘theclass how thsy are ul1k + The elass will avencuauy supply

the answersy

1

made p. of ‘segiients. 3 d
. on the_same plane.
2 5 3. They ate all closed (iguxes.

". . The Yeacher explains thht bocause of*these thipgs they all-. *©
‘belong to the POLYGON family. The teacher then a:ks students
to draw other members of -the family and label ! ngs

+.° with their appropriate names. The students.are naked to make

, =+ = a“bulletin baaxd display of the family.

Step &; Students are then x‘squired to f£ind the distance nmund. the

4 ‘the pdlygons, After they. see that you must add up the length
3 of &11 the sides, you tell them this distance is ¢alled the
parlmetat: 5 5§
E S

stup 5: 'ru teinrm.ve this cunceyt have ‘tho students use a tape to
ure the perimetor of the desk, the classroom, the achool
and repox't back.to the nam class.

step 61-Have students-write the. meaning of porineter on thau- angwer
_bocks and state the rule’ for finding the perineter. )

Step 71 Further x'einfcrcement 18 yossﬂﬂa by assignlng wx‘ﬂ.ten

exorcldos propared in advanse..




Lesson 21 The parts of a gircle.

A PR * Step 11 Begin thls lesson with a discussion on.some topic
: . " which might.intorest the students, Use the topit
. "large trees’, for this is related,to tho shape of
S - elrcles. Show pictures of very large trees, or
” i, bring a cut section from a large tree fox compar--
4 1gon purposes. Tell the students of the Douglas
L . Fir in Briti Columbia which has a road passing
. through its base. Then use questions 1like -
1. How-wide are most roads?
2 S 2. How big around do you think this tree is?
y 3. Would the distance around be more than or
less than the width of the’ road?

2% St-pzu m.- tatement 1ike - Did yod know that the
argest 1iving thing 1s a tree? This tree

u.n.. General Sherman tree in California, whose

i d ctFounference 1s 102 ft., and diamster is 92 ft.

Step 3: Before students continue they have to be familiar
) with this new shape and the terms related:to it.
[ N " 3 The ‘circle and its various parts would ‘be explained

A and named by the use of transparencles.and:-the over-
, £ - head projector. Use these overlays to show the parts
o LA separately and, then together fof purposes of com-
: @ . parison, Thed lmd.ng uom.pta are to be introduced:-

chord:

eircle,

Y . ‘Step 41 The teacher would'ask questions as follows: (1).Can
i we find the distance around sugh a circle? (2) Can .
we call this distance the ‘perimeter’ of a circle? . . .
2 4indicate.

baving an infinite number of sides will stimulate
B . > = further dl.cuhlon.
L 2 E =

. - Step 51 By the funh-r us of overlays, students would ba
& K r helped to see the relationship baeu«n the length, .
e o Ak 8 & . of a radius S the Stnmeter 1n st
& ©0 L0 1, 'step 6! Have the. stidents yrite the nlltiwnu}ﬁp 1na na1
% 7 8 sentence on.their answer books.

Step 74 Make an adeigmnent to the class to further'Teinforos
. ... the 1«.- learned.




RS

Step 11 The thacher would have lsksd the studerts on iha preceding
day & bring to class a wheel, a wator bucket, pie plate, . s,
and a ‘tin can. The teacher first asks the alnss the reason
: why these are selected. ;
" 1. They all represent ciréles,
2 They axe’ of various sizes.,

' 2
- Ask ‘the students to wxap a- arouid ‘the c!.rclen. They: 4
: ‘are helped to see that the le of the string,represents o
i the circunference of .the circles. This would be shown by .
i et teacher using a model. If they have acquired ‘the contept of .
i \ 'dlameter', they will be able to.measure it by measuring .
the length of. the longest chord. The teacher would demonstrate = .
this by the use of & /ngu. : 4  §

' ~
Step 23 'ma teanhcx‘ askg the Btudenta to £ind the c!.x\:umtex'em:a and
ameter of-each obje, d sumarize their findings in a

Lt . tahle that they tad drawn on their ‘page previously.

\ -
. object il £ -

wheel ) <
Bugkot

*: plate

can’ o

s ,,Stap 3! The teacher asks the c].ags At Qhere is an’ apparent ulu.tion-
ship bpfween the'two. Some “students will. see that ‘the cire
ference is & little more than three times the diameter. 'l'hun
© the teacher tries to-be a 1ittle more specific. He asks ‘the -
4 the.class to divide the length of .the diameter into the length
“of the oiroumference. The studenta will be surprised to. find
that the answer in each. case l! approximately 3.1. b
Step %41 After the students have discovered thiu fkct thu tamhar be- s
to sunmarize, #tie discovery:. The uld be as "
umf. nce -1s. Apprnximutely 3 1 times the .
diamater for -ai lrcle. This number constant is represente
by tha G:eek :Lenu:'rr which hde been approximted to 3.1415
" For ealoulatiull PUrPOnts, e may use the velue 3.1b.

jtep 51 'ms ‘tescher may/2dd further historical notes to- the Mil\s '
ﬁ " 7 /of thits concept. |

: Shop ‘61 The teacher Telniforces the ideas by.s clhes hesignmoit.
e ¥ { - i
t B o i
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F. Mastery test -'Eople 1

The student will answer the following questions én the pages provided.

‘Think .carefully and write your answers legibly.

Tople L+ Relationships of Polygons ard oircles. . :
1. Writea sentsnce to explain the tern ‘perineter'.
2. State the rile for finding the perimeter of any polygon,
3..Caloulate the perinster of cach of the following polygons.
/ () «
. 2,

H. Identuy each nf the followlxc asa yah'son oxr not.

© QQ @ A

5 The teacher will flash six cards at the anﬂ of the test to show

polygons. Write the name of gach polygon on your answer page.

6. In the following disgram, name -the parts of the oircle that axe
Andicated with letters;

70 IE" tho ’di.ua of a olz’cla 45 3.5 en., calcullte the ‘dianeter.
8,.1f ths d.imetez; of a circle is 14 cn., calculate the radius. .
9: State the Telatlonship Whioh exdste betveen the dlameter and the

cixcunferends of -a strote/

10.If the diameter' of & circle 4s 15 cm,, use the formula C =T a to
&=
find its cird\.\nfax'enu-.




0y £y Formative evalustion

“An eveluation f the. students’ progress was mide during and at
“the'énd of the. ‘teaching period. Constant cbservatisn and chesking of
the assigned work vas necessary to deternine progress and further
gLuying. A the end of each toplo &' best was'adnirilétered to do<

Pz
‘t;mina Mhéthexr’ mnstory had.been achleved, The. tests were not graded,

h.thex-, ‘they were designated as 'Mtia!uctoz'] mntury‘ ’monrwor

_necessary ', The: performance level of 80% was establ!.shad at the out-
“aet of this project and used throughout to deternine in'which o‘!‘ the
two groups to place the studonts, The mastexy test ugsq 1n theifirat

topic of the unit 1s enclosed on .page 78. Thoss stiidents who Teceived .

a *satisfactory mastery' rating progresssd to the next toplc while
those who Teceived a 'more work necesssry' Fating were given special

treatment as described in Chapter IV onypage 40, . ... '

T hn

e
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