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ABSTRACT 

The alm of this study is n~t only to test the 

effectiveness of Mastery Learning method of instruction on 

achievement levels but principally to check if Improved 

Teaching could have an additive effect when used with 

Mastery Learning in raising achievement levels. THe study 

was carried out in Robert Coll.:~ge including for classes of 

Orta II mathematics. 

T~e hypotheses for this Study include: 

Hypothesis I: The achieve~ent level of the class un::ler 

Mastery Learning method of instruction 

will be significantly higher than the 

control class .. 

Hypothesis I I: The achieveillent level of the class under 

Improved Teaching will be significantly 

higher than the control class." 

Hypothesis III: Improved Teaching will have an addi ti Ve 

effect to Mastery Learning method of 

instruction. The class under Mastery 

Learning method of instruction combined 

with Improved Teaching will not only 

score higher than the control class b'lt 

will also have the highest mean scores 

w~len compared with Mastery Learning 0:':' 

Improve::l Teaching Cla3s. 
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These three hypotheses of the study were statistically 

tested using t-test analyses, Kendall's tau correlational 

analyses and analysis of varia~ce. The results of these 

analyses show that: 

1- The achievement level of the Mastery class 1S 

significantly higher than the control class at the .001 level 

of significance. 

2- The achievement leTJel of the Improved Teaching class 

is significantly higher than the control class at the .001 

level of significance. 

i3- The class under the combined Mastery anj Improved 

Teaching m'2thods scored significantly higher than the con'::.rol 

class at the .001 level of significance. The class under 

Mastery Learning c0mbined with Im?roved Teaching,scored 

significantly higher than the Mastery class at the .005 

level and higher than the Improved Teaching at the .025 level 

of significance. 

In this study, Mastery Learning alone accounted for 

15 % of the variance in achievement, Improv2d Teaching 

accounted for 17.6 % of the variation in achievement and the 

combined Mastery with Improved Teaching accounted for 33 % 

of the variation in achievem'2nt among learner's. Th'2 effects 

of Mastery Learning and Improved Teaching are additive 

according to the results of this study. 
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dZET 

Bu c;all§m3.nln arnaCl yalnlzca Tarn o.,]renme Yonteminin 

ba§arl duzeyi uzerindeki etkisini Slnamak degilt aynl 

zamand::J. Tam o,'Jrenme yontemi ile birlikte kullanllan ve 

o']retimin etkinligini arttlran (Etkin Ogretim) dig2r faaliyet

lerin ha§arl duzeyini birikik bir §ekilde etkileyip etkile

medigini incelemektir. 

Denence I: Tam Ogrenme yonteminin uygulandlgl Slnl

fln ba§arl duzeyi, geleneksel ogretimin 

uygulandlgl slDlfln ba,?,3.rl duzeyinden 

onemli derecede daha yuksek olacaktlro 

Denence II: Etkin Ogretimin uygulandlgl slnlfln ba;;.3.rl 

duzeyi, geleneksel ogretimin UygUl~ldlgl 

slnlfln b3.§arl duzeyinden onemli derecede 

daha yuksek olacaktlro 

Denence III·~ Tam o.,]ren?l1e ve Etkin Ogretimin ba§arl 

duzeyi uzerindeki etkileri toplumsaldlr. 

Tam o.,]renme ile Etkin Ogretimin birlikte 

uygulandlgl slnlfln ba§arl duzeyi yalnlz 

geleneksel slnlfln ba§arl duzeyinden yuksek 

olmakla kalmaYlp, aynl zamanda slnlf Tarn 

Ogrenme veya slrf Etkin Ogretimin uygulandlg 

slnlflarln ba§arl duzeyinden de onemli 

derecede daha yuksek olacaktlL. 
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Bu ti9 denence t-testleri, Kendall-Tau korelasyonlarl 

ve iki yonlti varyans analizi ile slnanml§tlr. 

Bu analizler sonucu 1 u9 denence de desteklenmi§ ve 

Tam Ogrenme yontemi ile birlikte kullaniBn ve ogretimin et

kinligini arttlran faaliyetlerin ba§arl dtizeyini birikik bir 

§ekilde etkiledigi ortaya 91km1§tlr. Bu birikik etkinin 

yalnlz TamOgrenme veya slrf Etkin Ogretimin etkilerinden 

daha ytiksek oldugu o~taya 91km1§tlr. 

Tek ba§lna Tarn Ogrenme yontemi ba§arldaki degi§kenligin 

% 15'ini a91klarkenl Etkin Ogretim % 17.6'slnl a91klamaktadlro 

B irle§ik olarak ise, Tam Ogrenme ve Etkin Og-cetim ba§arldaki 

degi§kenligi % 33'tinti a91klamaktadlr. 

Bu 9al1§manln sonu9larl, Tam Ogrenme ve Etkin Ogretimin 

birle§tirilerek kullanlldlgl, durumla~daki ba§arlnln bunlarln 

kullanllmadlgl veya tek olarak kullan~lgl durumlara klyasla 

daha yuksek oldugunu a91k9a ;:fostermektediro 
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CHAPTER I 

INTRODUCTION: STATEMENT OF THE PROBLEM 

The process of education necessarily involves the concepts 

of teaching and learning. Psychologists d~fine learning as a 

process or operation inferred from relatively permanent change 

of behaviour that results from practice (rzlausm9ier and Goodwin 

1975 pp 12). Teaching can be defined as the embodiment of 

planning, organization and implimentation of a series of 

learning tasks for the achieve~ned of some predetermined 

educational goals (O~uzkan 1977) Education therefore involves 

the process of teaching and learning (O~uzkan 1977) 

Sociologists, psychologists and Educations primarily Vlew 

the function of sc"ho':)ls as the distribution of the knowledge 

and the 2ulture of a society (Afre§a 1983 PI) Learning can 

here be looked at a.s a process of acquiring knowledge as a 

result of teaching (Afre§a 1983 p 2) The effectiveness of this 

culture and knowledge distribution, is directly Jrelated to the 

quality of instruction. This implies that the lower the 
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qJality of instruction, the less effective will be the 

distr ib'.ltio:1 of knowledge and culture of a society to its target 

population. Some researches indicate that sch:::lols do n:::lt perform 

their duties well, since wastage is a ~atural p~enomenon in 

most systems of formal education (Coleman 1966, Jencks 1972). 

wastage is refered to mean any failing performance involving 

learner within learning context at schools. 

Bloom (1976), on the other hand thinks that school 

systems should be effective enough not only to decrease and 

or eliminate wastage, but also to reduce variances in 

a-::hievement among learners so that a greater number of learners 

can attain higher lev21s of learning expected fro~ the few 

alone. We define adequate achievement levels in learning to 

mean the capability of the learner to rea-::h a criterion level 

of performance. T~is criterion level is usually predetermined, 

by the instructoor. 

While adv'Jcating for effectiveness of schools we are 

now aware of some variables which affect achievement. Among 

those, is the quality of instruction. By quality of instruction 

we mean "the extent to whici:1 the practice and reinforcement 

of the learning are appropriate to the learner" (Bloom 1976 P II). 



-3-

Bloom in his book Human Characteristics and Scho~l 

Learning (1976) states that "most students can attain a hig~er 

level of learning capability if instruction 1S approached 

sensitively and systematically, if students are helped when 

and where they have learnin;r difficulties, if they are given 

sufficie~t time to a~chieve mastery and if there is some clear 

criterion of what constitutes mastery (p.4). It will be useful 

to briefly summarize Bloom's Theory and Method of instruction 

called Mastery Learning. 

Ma3tery Learning Theory and Method 

Mastery Learning is both a theory and a method of 

instruction. It aims to brin;r all or almost all the students to 

very high levels of learnin;r. The theory has been tested under 

both quasi-laboratory and school conditions. Under both 

conditions research has showa that studying under Mastery 

Learnin;r method 0f instruction usually leads to levels of 

archievement about a standard deviation ab0ve the mean in com

parison to tre students studying under traditional methods of 

instruction. Research has shown that in addition to enabling 

all or almost all of the students to reach very high levels of 

learning Mastery Learning method of instruction also enables 

students to build better a~ademic selt-concept. By academic 

self-concept, we mean the subjective perceptions of the student 

about himself/herself and his/her performance in relation to 

others. 
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Bloom as w211 as many psychologists and educators 

think that successful exp9riences in sch:::lol and school learning 

have a direct relationship to the individuals development of 

positive academic self-concept, whic~ in turn increase the 

likelihood that the student will have a general positive self

concept. It is not unlikely that repeated successes o~ failures 

in sch001s have some significant effect on the students 

personality development and his/her general mental health. 

Bloom states that"... if the school environment provides 

the individual with evidence of his/her adequacy over a number 

of years and especially in the first six years, there is some 

evidence that this provides a type of immunization against 

mental illness for an infinite period of time. The impact of 

academic success or failure consequently goes beyond learning 

the multiplication tables or history facts. It is essential 

0:1 this point that the academiC. success is not to be minimizeu" 

(Bloom 1978 p 571). 

The basic idea underlying Mastery Learning method of 

instruction is that all the students or most of them can learG 

any given subject to relatively high leves of learning. The 

normal distribution in achievement which is obtained as a 

result of individual differences in learning generally shows 

that only 15-20 % of the learners adequately learn what the 

teacher -teaches and the rest leave the learning situation with 

inadequacy in tearning (Afresa 1983, p.11-12). For Bloom, th~ 

normal distribution in achievement is unnecessary and 
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reprense~ts considreable social and individual loss. Repated 

failures increase the probabilty of negative views towards 

learning and towards the self. 

The instructional model derived from Blooms Mastery 

Learning Theory can be applied in every classroom at every 

level a'1d with ,9very subj'9ct in any educational system. Major 

variables in this instructional model are,shown in Figure 1. 

student 
Characteristics 

cognitive Entry 
Behaviours 

/' 
Affactive EYltry 
Characteristics 

Instruction Learnin:::r 
outcomes 

LEARNING 
TASrz(S) 

~ Level and Type of 
-, - Achievement 

V Rate of Learning 

~Affactive Outcomes 

Quality of 
Instruction 

FIGURE I: The Model of Mastery Learning 

It will be useful to define the variables in this Model 

to have a clear understarding af what the whole system is. The 

Independent variables are the students Characteristics, the 

Learning task and the Quality of Instruction. There are two 

kinds of student Characteristics; 

Cognitive Entry Behaviours are defined as the extent to 

which the student has already learned 't,he prerequisites for 

the learning task to be acco::nplished. It has been found that 

about 50 % of the variance in achievement is accounted for by 

the. Cognitive ,Entry B2havio~rs. 

\ 
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Affective Entry Characteristics refer to the motivational 

attitudes of the learners towards learning and the self before 

they start on a learning task. Affective Entry Characteristics 

are a function of the students' learning history, related to 

learning tasks, school and self perceptions. This variable can 

account for about 25 % of the variance in learning achievement. 

Learning Task is defined as a basic unit which can be 

analysed, evaluated and taught. It can be learned over a 

relatively small period of time, usually between two to ten 

hours of instruction. 

Quality of Instruction is defined to mean the degree to 

which the presentation, explanation and ordering of elements 

of the task to be learned approach the optimum for a given 

learner "( Bloom 1976 pIlI) ", Where the Quality of Instruction 

approaches the optimal for a given learner we would expect 

that the limiting effects of the previous history could be 

decreased while the effects of the current history (the 

quality of instruction provided in a particular set of 

learning tasks) could be greately increased" (Bloom 1976 

p. 137). usually, a high quality of instruction can be reached 

through the use of cues, student participation, reinforcement 

and most importantly/through the use of fee~back and 

correctives. 



-7-

Cues tell the student what is to be learned, what to 

do and how to do it. Participation is the extent to which the 

students' i'1volvement is gained .. Usually a high quality of 

instruction is expected to trigger maximum involvement of the 

Earners in the learning process. Participation can be overt as 

well as covert. Overt participation is the observable 

~tivolvement of the students in the learning process while covert 

participation is the involvement of the learner by thinking 

relevantly about the subject matter. 

Reinforcement is the stimulus created by the teacher 

which increases the probability of reoccurence of the 

behavior pre~ceding it. 

Feed back procedures generally are made up of brief 

ungraded formative tests given to the students at the end of 

every learning task. The results of the formative test tell 

the teacher what the student has learned and what he needs to 

learn more. The purpose of the formative test is to provide 

the tacher with the information about the studen~s performance. 

Those who do not reach the predetermined level of learning 

are given appropriate correctives by going over the learning 

task again. Having c0rrected the errors, a parallel form of the 

formative tatis given mthose students who have not reached 

the Mastery criterion In thefir~ formative test. Should there 

be still students who do not reach the criterion on the second 

parallel test, correctives are again administered to them; 

and a third parallel form of the formative test is given to 

them. Central here is that the teacher has to bring most 
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if not all of the students to the criterion level of learning 

before moving to the next learning task. This provides the 

students with the necessary cognitive entry behaviours for 

the next learning task as well as reducing the variance in 

~earning at the initial stages preparatory to reducing learning 

variance In the final achievement. This procedure of feed back 

and correctives is followed until the final learning task is 

c0 7npleted. 

It is expected that when Mastery Learning is used, the 

higher the students go up on the sequentially arranged learning 

tasks, the less will be the variance in learning out comes as 

well as the time required to reach the predetermined level of 

learning. cognittve Entry Behaviours, Affective Entry 

Characteristics and the Quality of Instruction account for 

about 90 % of the variation in achievement. These independent 

variables so far discussed have direct effect on the learning 

outcomes, or the dependent variables. 

Dependent variables of the model include level and type 

of achievement, rate of Learning and affactive outcomes. 

Level and Type of Achievement: As the Quality of 

instruction approaches ideal for a given student, that is, 

'.vhen the student recives help when and where he/she needs it, 

when feedback and corrective procedures are systematically 

followed,the cognitIve entry behaviours and affective entry 

characteristics of the student will be positively altered. The 

students will begin to resEmble each other in achievement. 

More than 8Q % ~Lthe _skude.ntlLwill reach levels------o--f learning 
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expected-from 15-20 % of the students under nonmastery 

condition. 

Rate of Learning: Through the use of Mastery Learning 

method, the students are given feedback and correctives in prior 

learning tasks. They, therefore, become cognitively ready for 

the following learning tasks. This reduces the time required 

to master the subsequent tasks. Thus, rate of learning 

increases and the variance among the students in terms of 

learning rate decreases. 

Affective Out comes: Improved quality of instruction 

promotes achievement. Successful performances energize the 

students, and make them develop positive views about their 

own competence, learning ilild self. 

The assumption behind Bloom's instructional method 

called Mastery Learning is "what any person in the world can 

learn, almost alL persons can, provided with appropriate 

conditions of learning (Bloom 1976 p 564). It is in order 

he(e. to mention that- the work of Benjamin Bloom and his 

associates which gave bi~th to Mastery Learning method of 

instruction greately inspired the interests to undertake 

this study. However, the researcher essentially wants to 

check if Improved Teaching can be additive to Mastery 
~~ 

Learning method of instruction. 



-10-

Improved Teaching 

Bloom recently stated that improving teaching in 

addition to using Mastery Learning as an instructional method 

has an additive effect in terms of student achievement. 
lr 

In 

this study, not only the Mastery Learning method af instruction 

was compared with traditional methods of instruction but 

teaching was improved by giving the teacher feedback ln 

terms of the amount of time and help she was giving to various 

groups of students. In this way, the effect of Mastery Learning 

method of instruction as well as tbe effect of Improved 

Teaching was compared to traditional methods of instruction. 

It is expected that where Mastery Learning is used in addition 

to 1mproved Teaching, achievement levels will be higher than 

when Mastery Learning or Improved Teaching is used alone. 

Tne Proble:.n 

Our maln concern in this study is to test the effects 

of Mastery Learning method of instruction and Improved 

T2aching on student achievement. It has been shown that Ma::3tery 

Learning method of instruction not only reduces the variance 

among learners, but it also helps to bring most students to 

a predetermined mastery criterion. When compared to traditional 

methods of instruction, Mastery Learning used alone produces 

an achievement distribution where the average is one standard 

deviation above the mean in the control class and where the 

variance among students is less than the control class. When 

MasteryL€--€l-rning-and Improved Teaching are used together I we 
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expect this difference to approach two standard deviations. 

To test the effectieness of Mastery Learning and Improved 

Teaching, four groups of students were used. The use of four 

groups of students was asa result of the four learning 

methods applied in this study. with one group I Mastery Learning 

method of instruction is used in combination with Improved 

Teaching (ML + IT). Instruction was improved by giving feed 

back to the teacher about her interactions with various groups 

of students. Another group studied under Mastery Learning 

conditions alone. (ML) 

The third group studied under traditional methods 0f 

instruction where only the effect of Improved Teaching was 

added via giving feed back to the teacher about her inter

action with various subgroups of students (11). The final 

condi tion was t:he control group (C) where only traditional 

methods of instruction were used. 

The problem of the study is whether Mastery Learning 

used in conjuction to Improved Teaching yields higher levels 

of learning than either Mastery Learning or Improved Teaching 

produces alone. Furthermore, it is desirable to find 

interventions whose effects are additive in raising levels 

of learning. Another important problem of the study lS to 

test if the effects of Mastery Learning and Improved 

Teaching are additive. 
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CHAPTER II 

SURVEY OF LITERATURE 

This study is essentially concerned with the effects 

of Master Learning and Improved Teaching on students' 

archievement. Classroom environments can be altered for the 

promotion of learning outcomes. Mastery Learning and Improved 

Teaching are the two chosen methods here which influence 

archievement levels. Mastery Learning method of instruction, 

originally developed by Benjamin Bloom in 1968 was chosen 

because of available evidence in support of its effectiveness. 

Research findings show that Mastery Learning enables 

a large percentage of students to reach a level of 

achievement that is reached by less than one fourth of 

students under traditional method of instruction. Studies done 

by Airasion (1969) ,Hogwan at al (1970), Kersh (1971), 

using Mastery ~earning methods show that there is a difference 

of a standar~ deviation betwee~ the Mastery and the Control 
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classes. These studies show distinct differences in learning 

archievement in favour of mastery groups. Those studies also 

Ehow that the achievement variance of the mastery groups when 

compared with the control groups is sharply reduced. 

Bloom attributes the reason whY a majority of the 

students reach high levels of learning when mastery is used 

to the fact that the learning errors are corrected as they 

occure during instruction. He explicated that one of the 

most important factors that create and enlarge individual 

differences In learning is the compilation of uncorrected 

ffrors which appear during instruction. Error correction 

therefore, becomes central and inevitable in the application 

of mastery learning. This error correction is carried out 

through formative tests. Through the use of formative tests, 

the teacher finds out which of the objectives the student 

has accomplished and which ones he/she has not. With this 

knowledge, the teacher corrects the errors and furnishes the 

missing lines. After this correction, a parallel form of the 

same formative test is given) to inform the teacher about the 

effect of this correction. 

In addition to the use of Mastery Learning method 

of instruction, in this research/teaching was improved by giving 

feedback to the teacher about her interaction with various 

groups of students in the classroom. Where necessary, the 

teacher wa3 advised about her interactional mode. 
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Research has shown that teachers interact differentially 

wi th various groups of students. A study done by Brophy and 

Good (1974) showsthat teachers intaract with the students 

in ways that ar~ unfavourable to lower achieving students. 

Brophy and Good found that teachers' responces to low achievers 

include not allowing enough time for the pupil to answer 

his/her questions I not following up when a pupil answered in

correctly, rewarding inappropriate behaviour and not 

providing feedback to such pupils," (Sprinthall and 

Sprinthall 1977, p 409) 

Jackson states, "schools are places in which rewards 

and punnishments are administered in abundance, smiles 

compliments, special privilages, good grades and high scores 

on tests are occasioned by certain kinds of classroom behaviour. 

Frowns, scoldings deprivation poor grades and low scores on 

tests are occassioned by other kinds. Further, these 

satisfying and annoying experiences are not evenly distributed 

among the studen ts but, instead t.end to be concentrated lD 

both kind and number,some students become accustomed to 

receiving classroom rewards, others to receiving classroom 

punishment~~ (Jackson 1968 p 73). 
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These students who are encouraged more through the 

teachers smiles and special privilages, whom the teachers 

talk to, ask questions and reinforce more, will not only 

develop positive affect towards the teacher, the subject and 

the school as a whole,but they are more prone to participate 

more actively in the class, at least overtly. Participati~l 

and positive attitudes are positively correlated to 

achievement (Bloom 1976). Along the same lines, the effect

iveness of performance depends in part on the motivation and 

involvement of the performer (Jackson 1968, p.74). Those 

students who receive little or no reinforcement no supportive 

statements, who, not only are least encouraged but are most 

scolded and annoyed will in contrast become least motivated 

and least involved in the learning process. Subsequently, 

they are expectedly going to be the faling students who with 

passage of time will be sinking further and further down In 

the academic heap and their frowns will be deepenLng 

as they descend (Jackson 1968 p 74). 

more 

In a study relating teacher expectations with gains in 

achievement, Rosenthall and Jacobson stated that "teachers create 

different environments-different sets of stimulation and 

expectation for children in the same classroom" (Rosenthall 

and Jacobson 1968). Teacher expectation lS one of the direct 

factors associated with the achievement of the learners. 

In a situation where the teacher expects very few of the 

students to be excellent, many to pass and few to fail, it 

is not unlikely :that he/she will gear his/her efforts towards 

the actualization of such a state. In the study done by 
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Rosenthall and Jacobson, a group of students randomly selected 

was for the purpose of the study said to make the greatest 

gains. Teachers whom these randomiy'selected students were 

assigned Were told that iheEe students would show gains in 

intellectual development more than other students. It was 

later found that those students did demonstrate intellectual 

gains more than those that were not designated as capable of 

making great gains. What happened was that the teachers created 

a classroom atmo~phere that was favourable to the intellectual 

growth for those learners. (Rosenthall and Jacobson 1968) In 

fact, when the teacher creates different environments for 

different students, some profit and some do not. According to 

Mc Keachie "some instructor are worm, friendly, personally 

interested In each student; other instructors are subject or 

self-oriented and elicit few expectations of affiliative 

satisfaction" (Mc Keachie 1968, p 113) 

The study done by page (1968 ) , showed that there 

exists a significant relationship between teacher comments 

and students achievement. By teacher comments, Page referes 

to such statements like; "Good work, keep at it". C:perhaps 

try to do still better". "A: excellent! keep it up" In page IS 

study, ther~ were three groups of students; The "specified 

comment" group 'vvhich was given automatic impersonal comments 

the "free comment" group, which received individual comments 

from the teacher and the "No comment" group. The study 

showed that the comment groups achieved significantly higher 

than the no-comment group. 
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Brophy (1976) stated that successful teache~ commlinicate 

high expectations to their students. They do this by providing 

a wQrm and supportive atmosphore to the students. Brophy 

also found that encouragement and praise correlated with 

learning gains especially with the students from low 

socioeconomic status (Brophy 1976 p 89-90) 

criticisms such as "That's a dumb answer, what's the matter 

with you~are more probable to produce resentment than 

motivation to improve (Brophy 1976 p 98). In this study, such 

criticisms are addressed as negative statements. It is likely 

that st.udents \lho receive such negative statements will develop 

low motivation for learning. 

Barnes In his book called From Communication to 

Curriculum states that "As the form of communication changes, 

so will the form of what is learned" (Barnes, 1976 p 15) This 

may be said to irrply that if interactional communication is 

differentially formed in a way that it is favourable to some 

students and less favourable to others, archievement 

distribution will expectedly follow such a pattern~ some 

students will have more learning gains than others. 

Carkhuff, Barenson and Pierce (1973) discuss teacher

learner relationships. They advocate that the teacher has to 

organise himself/herself and his/her efforts to fascilitate 

the development of constructive learning relationships with 

the students. The teacher has to promote a classroom 

environment and interaction to maximize learning activities. 
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The teacher 1S expected to b2hav2 in W3YS that are appropriate 

to learning (Carkhuff, Barenson and Pierce 1973 P 12 )., Flanders 

(1970) states that students learn mare and enjoy learning more 

when their own ideas are given some considerations and when 

the learning conditions provide good opportunity for them to 

show initiative. It is highly probable that the amount of 

spontaneous student discussion will have a direct relationship 

with the learners achievement gains (Flanders, 1970 p 17). 

Fland2rs stated that, "Techniques for analysing current average 

classroom interaction reveal a high degree of teachers 

domination in setting learning tasks and in thinking through 

problems so that pupils' ideas and initiative are underdeveloped. 

As a result, teachers and pupils rarely experience thoughtful, 

shared inquiry (Flanders, 1970 p 16). 

In this research project, we are not only interested in 

the effect of Mastery Learning on achievemen, but also in the 

combined effect of Improved Teaching as well as Mastery 

Learning on the level of learning. It has been shown that 

Mastery Learning raises the level of learning about one standard 

deviation over the mean of a nonmastery group. In this study. 

it is expected that effect of Mastery Learning in addition to 

Improved Teaching raises the level of learning higher than 

either Mastery Learning or Improved Teaching can alone. 
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CHAPTER III 

METHODOLOGY 

This section presents the research design, the concerns 

of the stury, followed by a section dealing with the hypotheses 

and their operationalizations. 

Research Design 

Subjects of the study: The subjects of this study were 

chosen from Robert college~ a private high school in Istanbul 

teaching in English. The students in this school are mainly 

the children from upper and uppermiddle class families. Robert 

College is a co-educational school with a total of about nine 

hundred students. It has an average ratio of thirty students 

per teacher. The researcher previously had two successful 

study programs in this school and was familier with the schools' 

administrative staff, the teachers and the students. It was 

therefore not difficult to obtain the administrations permission 
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as well as the cooperation of the teachers and the staff. 

The sample for this study was chosen from orta II students. 

The grade levels in this school range from six through eleven. 

Orta II corresponds to the seventh grade in the Turkish 

educational system. There were four sections in this grade level 

and all of them were used for the study. This sample comprised 

a toral of hundred and twenty eight students; thirty tW8 

students in each of the four sections. These were section A, 

section B, section C and section D and were independently 

taught by a teacher. 

subiect Area The subject area for this study was 

mathematics. All the orta II student~ participated in the study. 

The text book used was written by: (Mary P. Dolciani, Richard 

C , Brown, FrankEbos and william L Cole 1981) The researcher 

chose the area of mathematics on preferential basis. Orta II 

students were chosen because three differnt teachers were 

teaching the four classes. Only one teacher was teaching two 

classes. There were three mathematics teachers for the four 

groups; the largest number of teachers for all the sections of 

a grade level. The researcher would have prefered four teachers 

here, however, the conditions of the study made three teachers 

ade~~ate. 
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One teacher instructed using Mastery Learning method 

of instruction. This class was section A, called the ML class. 

Another teacher used Mastery Learning in addition to Improved 

Teaching. Improved Teaching was attained by giving feedback 

to the teacher regarding the time and amount of interaction 

she was having with the various groups of students. This class 

was the D-section, called ML+IT group. Another class was taught 

using traditional method of instruction combined with Improved 

lIeaching through the process of feedback to the teacher in 

terms of her interaction with the students. This was the 

B-section called IT class. The fourth class was taught using 

only traditional method of instruction and this was the 

C-section called the control class(C). The B(IT) and D (ML+IT) 

sections were taught by the same teacher. 

The learning unit chosen for this study was Chapter six 

of the Algebra text book. This chapter was headed Fractions. 

This unit was, for the purpose of this study divided into 

four learning tasks. These four learning tasks are: 

1. Simplifying Fractions 

2. Dividing/Multiplying Fractions. 

3. Least Common Donominators. 

4. Adding/Subtracting Fractions. 

This Algebra text book was usually followed sequencially 

from chapter one through twelve by the teachers. Chapter six 

was chosen three weeks prior to the implimentation of the 

study. At this time the students were starting Chapter five. 
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The three weeks before the study started were used to train th2 

experimental teachers as well as stating the objectives for 

every learning task. 

Design of the Study 

This study was a field experiment carried out in school 

classrooms. The two major independent variables in this study 

are Mastery Learning (ML) and Improved Teaching (IT)_. The model 

of the design is shown in figure 2. 

! 
Yes D B 

IT 

No A C 

Yes No 

ML 

Figure 2-The Design of the study. 

In the two by two table shown above, the D section received 

Mastery Learning and Improved Teaching methods of instruction 

(ML+IT). There were four learning tasks to be learned to 

cri terion level by the students •. The criterion level was 

set at 80 % level of learning. At the end of every learning 

task, a formative test was given to all of the students. 

Students who did not reach the criterion level of achievement 

were given feedback ili1d carrectives through going over the 

points they did not learn well in the unit. After this feed

back and correctives a parallel test of the formative test lNo..S 
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given to them. Students who still did not reach this criterion 

in the first parallel form were given additio~al feedback and 

correctives and the second parallel form was administered to 

them. In tbis class, teaching was improved through the process 

of giving feedback to the teacher with reference to the ways 

she was interacting with the low, average and high achieving 

students. 

In section A (ML) only Mastery Learning was implimented 

In the same way as it was done in the D section. However, 

In the A-section there was no interactional feedback to the 

teacher. 

In section B (IT), instruction was non-mastery but the 

teacher was given feedback about her interaction with the 

low" average and high achieving students. Finally, section C 

(C), the control class was taught without Mastery and Improved 

Teaching. This section was taughtwith traditional method of 

instruction. Sections D (ML+IT) and E (IT) were taught by 

the same teacher while section A (ML) and section C (C) were 

taught by two different teachers. 

There were 32 students in each of the four classes. 

All the four sections started the first learning task on the 

same day_ All of the students in each of the four classes 

took the format.ive tests given at the end of every learning 

task. Correctives, additional time and help were given to 

those students in the Mastery classes who did no·t score up 

to the criterion level on the formative tests. Following 

these correctio~s a parallel form of the formative test was 
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given to them. Those who again did n,:)t reach this criterion 

on the first parallel form were given correctives and help 

they needed and a second parallel test was given to them. 

A summative test was administered to all of the students at 

the end of the unit. The four classes took the summative 

test on the same day. The whole study lasted five months. 

Preparation for the Study 

The preparation for this study was done in three stages. 

The first stage was a pilot stury. The second stage 

comprised systematic observation of the students in the 

classrooms. The third and the final stage involved the 

training of the experimental teachers I stating the objectives 

of each of the four learning tasks and designing testing 

instruments as well as gathering other necessary mate~ials 

for the study. 

Pilot Study 

The purpose of the pilot study was to identity some 

of the interactional variables used in classrooms. Some of 

these variables were used by other researches and some were 

discovered during the pilot study. During this period, et ev'en 

classrooms with different subject areas and different grade 

levels were observed. The variables were relatedtD the teachers' 

kind and time of interaction with the students. In general I 

during the 11 hours of classroom observation, 10 inter-

actional categories W2re identified. The list below includes 
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these variables and their operational definitions. 

Interaction kind 

1. Teachers' Questions: The teacher ask questions to the 

students and the students try to answer them. 

2. ~rtive Statement: These are short positive and random 

statementskhe teachers make to the students 0 They are general 

and free statements. They are neither contingent upon nor are 

they preceded by a behaviour of the student, (Leacock 1969) 

3. Rainforcement:This referes to the stimulus presented to 

the student which increases the probability of the behaviour 

occpring before it. If the student shows his/her mark to the 

teacher and the teacher s'Clys>'''Excellent! keep it up," this 

is recorded as reinforcement. In other words7 if what would be 

recorded as a supportive statement follows the students 

behavour, it was recorded as reinforcement, (Brophy and Sood 

1974) 

4. Negetive statement: Negetive statements are the statements 

the teacher makes to the student which tend to debase, shame 

and degrade the student in the class. These statements include 

such statemen t as "That i s a dumb answer"! (Leacock 1969) 

5. Students Questions: students ask questions to the teacher 

in relation to the subject being stud,! E,d (Identified by the 

researcher 1984). 

6. Eye -Contact: Eye contac~ is defined to include any 

facial or bodilY._~}cEress Jonw~iGh the teacher -uses to 
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communicate with the individual students while maintaining 

contact with the learner1s eyes, (Karkhuff, Berenson and Pierce 

1976) 

7. Proximity in Space (nearness) :By proximity in Space 

or physical Nearness, the researcher referes to the instances 

where the teacher places himself/herself near the students 

location in the class. Physical nearness to the learner 

communicates to the student that the" teacher is paying attention 

to what the student says and does (Karkhuff; Berenson and 

Pierce 1976 p 85). The teachers nearness also tend to communicate 

to the student that the teacher cares for him/hero 

8. priviledges and Duties: Teachers assign to some students 

certain duties and priviledges. Some teachers assign some 

class-related responsibilities to some students. Examples of 

such other duties include: "Ay§e will be responsible for the 

class chalk and duster", "Burak will care for the register and 

Ercan is tall and strong enough to open and close the wind::>ws 

as may be required", and "Lale will be incharge of the class 

money". This category is developed by the researcher (1984). 

These kinds of extra responsibilities have some motiv

ational effects on the students. These students )cend to h QVe 

positive views of themselves not only as active members of 

the class but also as responsible members on whose good 

services the smooth running of the group is entrusted. 
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Interaction Time 

9. Waiting Time: The length of time the teacher waits for 

a student to answer his/her question I (Broughy and Good 1974). 

10. Explanatio~ Time: The length of time the teacher takes 

to explain or answer the students question. (Brophy and Good 

1974) 

The researcher's e~pectation that teachersuse these 

internctional categories differentially in favour of the high 

achieving students is supported by the findings from the four 

sections of orta II. (see figures 3,4,5,6,7,8,9 and 10 pages 

in the result section). It must be remembered that the 

development of some of these interactional element5was done 

through observations in II classrooms of various subject areas. 

The orta II grade classrooms were not used for the development 

of these categories. 

The subjects for this study were made up of all the 

students and teachers in Orta II mathematics classes, 

including four sections. Each of the teachers came from 

different nationality~ A Scottish teacher was teaching the 

ML+IT and the IT classes. An English man was teaching the 

control (C) class and a Turkish teacher was teaching the ML 

class. 
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Observation of the four classrooms 

Prior to the systematic observation of the subjects in 

their classrooms, a check was made as to whether there were 

any significant differences in terms of achievement between 

the mean performances of the four sections. The average 

previous mathematics performances of the four groups were 

compared and there were no significan. t differences among them. 

The mean performances of the groups regarding their general 

commulative averages were also compared and there no significant 

differences among them either. 

Using their one year previous mathematics grades, each 

of the four sections was further divided into three subgroups 

that were for the purpose of this study classified as Low, 

average and high aChieving Subgroups of students. The school's 

passing score in any subject is five, the maximum grade being 

10. The reseracher therefore classified students whose grades 

were five as low achievetssince those who scored below five 

must have faild the year. Those students whose grades were 

six or seven W2re considered as average achievers and those 

students who received grades of eight through 10 were grouped 

as high achieving students. The purpose of this subdivision 

of each of the four sections into three groups regarding 

achievement was to enable the researcher to identify and 

record which subgroup of students was receiving the teachers' 

interaction more and which subgroup received it least. These 

data were then used to give the teacher feedback about hisj 

her pattern and style of interaction with the various sub

qroups of studencs. 
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Each of the four sections was observed for ten different 

teaching periods and each period took fourty five minutes of 

teaching. This observation was aimed at recording and coding 

teacher/student interaction including the time of interaction 

and the extent to which the teacher used those interactional 

variables as well as his/her interactional pattern with the 

various subgroups of students. The researcher studied the 

names of the students as well as the location and the position 

of each of the students in each of the four classes. This 

helped him to identity which students were interacting with 

the teacher. The observer was physically present in each of 

the ten different classroom observations in each of the four 

classrooms. Each of those interactional elements was recorded 

as having occured "x"number of times in one class period aod 

with which student,for example, if the teacher asked a 

question to Ay§e, following Ay§e's name under 

the columne headed "Teacher's questions" the researcher marks 

"I, if another question went to Ay§e at the same class period 

we mark another "I" in the same space for Ay:§eo See tables 1 '7 J 

1$; 19 and 20P 9'f-IOf) for this recording procedure for the 

four classes. Interaction time was recorded in munites. Inter-

actions that lasteJ less than ten seconds were represented 

in those four tables as dots. ". "Seven such interactions were 

considered as having lasted for one minute. Interactions that 

lasted from ten through 40 seconds were represented ln 

these tables by dashes. "- "Th:rl::e such interactions were recorded 

as having lasted one minute. 
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Intergudge Agreement 

To assure the reliability of the observation, one of 

the school's counselors was given one week trainin~ on 

methods of observation recording and coding. Follo\'/ing the 

training, a class was observed for one hour by both the 

researcher and the counselor as a practice. Subsequently, 

each of the four mathematics sections of orta II was indep-

endently but simultaneously observed by the researcher and 

the counselor. Each observer recorded and coded the events 

as they occured. Percentage agreement between the two observers 

. 2L agreement 100 
was calculated by the followlng formular: Total A+Total B .-r-

In section A, 80 % agreement was obtained between the 

two gudges. In section B, 83 % was obtained. In section C, 

95 % agreement was obtained and in section D/ 89 % agreement 

was obtained. The differences in observation and recording 

between the researcher and the counselor were in terms of the 

time an event took. In recording the time for example, where 

the conselor record,~d 30 seconds the researcher might record 

27 second,3. There was almost no difference in recording of 

the actual events as they occured. Intergudge reliabilities 

ln the four sections of orta II mathematics classes based 

on the occurence of events ranged between 80 % and 95 % 

agreement. 



-31-

Training the Experimental Teachers 

Two weeks before the introduction of the different 

instructional strategies into classes the researcher had a 

meeting with the three concerned teachers and explained what 

the study was all about asw=ll as what was to be expected from 

the teachers while implimenting the study. This meeting was 

conducted preparatory to securing the teachers' agreement and 

commitment. However, one of the teachers expressed a Lack of 

readiness to devote such extra time and energy which the study 

would inevitably call for. In view of this unwillingness from 

one of the teachers I assignmentof the teachers to the teaching/ 

learning strategies was done on basis of availability. The 

unwilling teacher was assigned to the control group. One teacher 

was assigned to the Mastery (ML) class and the other teacher 

was assigned to the Mastery with Improved Teaching (ML+IT) and 

to the Improved Teaching (IT-) classes. 

The researcher had three meetings with each of the two 

experimental teachers. These teachers were instructed on what 

they would do and how they would do it when the study started. 

Each of the two experimental teachers was advised and requested 

not to tell any other teacher what she was doing with her 

students in connection with the new teaching/learning 

strategies. The learning objectives for the unit were shown 

to the three teachers and discussed. After correcting these 

objectives developed by the researcher I the teachers accepted 

them to be appropriate to the learning unit. 
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Formative texts tapping each objective in each of the 

four learning taks were prepared. These formative tests were 

given to the students at the end of each learning task. A 

parallel form for each of the four formative tests was also 

developed for those students in the Mastery classes who would 

need feedback and correctives to reach the criterion level In 

each of the learning tasks. A second parallel form of the 

formative tests was again prepared for those students who 

still could not reach the criterion level after the first 

parallel form. 

Procedure 

Four days before the implimentation of this study! 

feedback was given to the same teacher who used Improved 

Teaching in classes Band D. The analysed interaction figures 

in these two classes were given to this teacher (see Figures 4 

and 6). These figures were explained to the teacher two times, 

after which they were left with her for two days so that she 

could better understand her pattern of interaction with the 

students. This teacher was told that she was interacting most 

with the average and high achieving students and was advised 

to change her interaction in ways that would triger overt 

participation of the low achieving students/she was also 

suggested to increase her interaction with the low achieving 

students. 
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The study started on the 15th day of January 1984. The 

teacher who was assigned to use improved teaching method started 

to interact with the students more evenly according to the 

advices from the researcher. Each learning task took an 

average of two hours to be tought. A formative test was given 

to all of the students in each of the four classes at the and 

of every learning task. Feedback and correctives and parallel 

tests were given to those students in the mastery classes who 

did not reach the criterion level of achievement on the first 

formative test. Correctives and parallel forms of the 

formative tests were administared to those mastery students 

who needed extra help and these parallel form tests were corrected 

before moving to the next learning task. Additional help in 

the form of feedback and correctives was again given to the 

students in the Mastery class2s who still did not reach the 

criterion level on the parallel form of the formative test. 

These correctives and parallel form tests were given and 

corrected by the mastery teachers. The study was completed in 

a total of three weeks. At the end of the unit a sum~ative 

test was administered to all of the students in this study 

on the 29th of February 1984 at 9.45 am. 
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Date Collection 

Initial Measures: Data with regards to the students' 

previous academic performances in mathematics and their general 

cummulative averages in the school subjects were gathered 

from the school records. Although the students were randomly 

assigned to classes, t-tests were nevertheless used to check if 

there were any significant differences among the groups' 

mean performances in mathematics and in their general grade 

point averages for the previous year. There were no significant 

differences among the groups in terms of mean mathematics 

performances and cummulative grade point averages. This 

compar isms are shown in tables 1 and 2 in pages Lt 4 Ci n d 4 5 

Data in terms of teacher/student interaction was 

calculated during the process of observation of the four 

clases. The frequency of each of the interactional variables 

was calculated following observation. The pattern of the 

teachers' interactions with the students were obtained from 

these observations. Table 3 shows the frequency of these 

interactional variables in each of the four sections. 

Teachers' interaction per student was calculated by dividing 

the number of interactions of the teacher with a subgroup 

by the number of students in that subgroup. In addition, 

interaction time was calculated in the same manner and the 

findings are shown in tables 3 and 5 page; 47 a nc1 S 6 
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Process Measures: At the en j of each of the four learning 

tasks, a formative test was given to the students. The mean 

performances of each of the four classes were obtained. The 

groups were again compared regarding their mean performances 

in the first formative test, t-test was used to check if there 

could be any difference among their mean scoresin the first 

formative test. Significant differences were not found among 

them. Table 6 page 61 in the result section shows this 

comparison. 

Final Measures:When the learning unit was completed, 

a summative test was given to all of the students that made up 

the sample. The mean performance of each group was calculated. 

Using this test, a comparism was made among the four groups in 

terms of achievement scores. Table 14 shows this compariscnS 

using t-test, The percentage of students who reached the 

criterion level of achievement from each of the four- classes 

was calculated (Table 7) Shows this analyss. Table 7 shows 

the number and the percentage of students in each section 

who reached the mastery criterion in the four formative and 

the summative tests. 

Analysis of Data 

To compare the achievement levels of the four groups, 

and to test the hypotheses of this study. statistical methods 

used includes t-tests, Kendall Tau Rank order correlational 

analysis and two way analysis of variance. 
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Concerns of the study 

stated in this section are the hypotheses~their 

variables and the operational definitions of these variables. 

In this study, the researcher's concern was not only centered 

on the effects of Mastery Learning on the learning achievement 

of orta II mathematics students at a private secondary school 

ill Turkey, but also on the combined effects of Improved 

Teaching and Mastery Learning on achievement. 

Research done over a decade using Mastery Learning 

method of instruction showed that it has been an effective 

learning strategy capable of bringing most of the learners to 

very high levels of achievement. In addition, under this 

instructional strategy, the variance among students in terms 

of their achievement dimishes when compared with students 

under non-mastery conditions. Improved 

Teaching, a process of giving the teacher feedback about 

his/her interaction with the students is expected to have 

positive relationship 'with learning gains. The researcher 

expected that higher achievement and more reduced variatio0 

in learning outcomes would be realized when Mastery Learning 

is combined with Improved Teaching than using Mastery Learning 

or Improved Teaching alone. The h¥potheses of the study 

include the following: 
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Hypothesis I: THE GROUP OF STUDENTS UNDER MASTERY 

LEARNING METHOD OF INSTRUCTION WOULD ACHIEVE SIGNIFICANTLY 

HIGHER THAN THE CONTROL CLASS. 

Variables and their Operational Definitions 

Mastery Learning method of instruction applied to the 

mastery class and Traditional method of instruction applied 

to the control group are the two major independent varia'.:>les 

ln this hypothesis. The main subvariables of the Mastery 

Learning method of instruction used in this study are, cues, 

participation, reinforcement feedback and correctives defined 

on page 7 0 The ways these subvariables were used are stated 

below: 

Cues: The objectives for each of the four learning 

tasks were formulated by the researcher first I and -approval of 

the teachers on these objectives was later obtained. Further/ 

these objectives were separated into lower vs higher mental 

processes. Each learning task was analysed with reference to 

facts principles and possible application of these facts and 

principles based on the objectives. ,Those analyses were done 

in advance to provide cues to both the teacher and the students, 

see Appendix pages 89 to 94 for these objectives). 
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Participation: Students I participation especially in the 

Mastery Classes was highly encouraged at every step in the 

learning process through question-response procedures and 

through application of the facts and principles in relation to 

the objectives of the learning tasks. 

Reinforcement: The students were well involved in the 

learning process~ the high scores they received as a result 

of the new instructional method were positively reinforcing. 

Feedback and correctives given by the teacher also helped 

to reinforce the students. 

Feedback and Correctives: At the completion of each 

learning task, a formative test was given to the students. 

FeedBack and correctives were given to the mastery students 

who did not reach the criterion level of learning; followed 

by a flarallel form of the formative test. Additional help in 

the form of extra feedback and correctives were again given 

to those students in the mastery classes who still did not 

reach the criterion level on the first parallel form test, 

and a second parallel test was given to them. The criterion 

level was set at 80 %. 

The control class just followed the traditional method 

of instruction. This class however took the formative tests 

at the end of each of the four learning tasks, feedback a~d 

corrective procedures as in the mastery classes were not 

applied to the;u. No parallel form was given to them. 
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Dependent Variables: The dependent variable in this 

first hypothesis was achievement in mathematics; chapter six 

of the school Algebra text book dealing with fractions. The 

achievement level for both classes was measured by a summative 

test given at the end of the unit. This test comprised sixteen 

questions to be answered correctly in 25 minutes. There were 

four questions from each of the four learning tasks (see 

appendix 8gB for the sUTnmative test items). 

controlled Variables:The previous orta I mathematics 

grades of the groups were the controlled variables. Compared 

using t-tests, there were no significant differences among 

the groups regarding their previous performances in math

ematics. Secondly, the cumulative averages of these groups 

In previous subjects were obtained and following a comparison 

of these groups there were no significant differences among 

them in terms of their mean cumulative averages. 

Hypothesis II: THE ACHIEVEMENT LEVEL OF THE CLASS OF 

STUDENTS USING IMPROVED TEACHING WILL BE SIGNIFICANTLY HIGHER 

THAN THE CONTROL CLASS. 

Variables and their Operational Definitions 

The independent variables in this hypothesis are 

traditional methods of teaching and Improved Teaching. By 

Improved Teaching as independent variable reference is made 

to teacher/student interaction. The teacher who used Improved 
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Teaching was observed for ten class hours. It was found that 

she was interacting with the average and high achieving students 

in both classes much more than she did with she students 

who were below average in mathematics. This teacher was thefi 

given advice regarding her interaction with the students. She 

was therefore advised to increase her interactions with the 

low achieving students in both sections (B and D-IT and 

ML+IT sections) 

Dependent Variables The dependent variable for all the 

four classes were their achievement. This was measured following 

a summative test given to -all the classes at the end of the four 

learning tasks, as mentioned in the first hypothesis Controlled 

variables for the four classes remained the previous per

formances in mathe~atics and general grade point averages 

stated earlier. 

Hypothesis III: IMPROVED TEACHING WILL HAVE N;J" ADDITIVE 

EFFECT TO MP,STERY LEARNING METHOD OF INSTRUCTION~ THE GROUP 

OF STUDENTS UNDER MASTERY LEARNING METHOD OF INSTRUCTION 

COMBINED WITH IMPROVED TEACHING WILL NOT ONLY SCORE HIGHER 

THAN THE CONTROL GROUP] BUT WILL ALSO HAVE THE HIGHEST MEAN 

SCORE WHEN Ca~ARED WITH MASTERY LEARNING OR IMPROVED TEACHING 

CLASS. 
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While Improved Teaching and Mastery Learning remain the 

Independent Variables in this hypothesis, level of achievement 

is again the Dependent Variable. The Controlled Variables 

were the same previous students grades in Mathematics an~ their 

cummulative averages. The level of achievement was measured 

following the same summative test given at the and of the 

unit. These three hypotheses were tested statistically by 

comparing the achievement levels of the four sections by t-tests, 

by Kendall Tau rank order correlations and by two-way 

analysis of variance. 
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CHAPTER IV 

RESULTS AND DISCUSSIONS 

This study was desinged to test three major hypotheses. 

The first hypothesis was that the achievement level of the 

class under Mastery Learning method of instruction will be 

significantly higher than the control class. The second 

hypothesis was that the achievement level of the class using 

improved Teaching will be significantly higher than the 

control class. Teaching was improved by giving feedback to the 

teacher about her interactions with low, average and high 

achieving students. The third hypothesis was that'Improved 

Teaching will have an addifive effect to Mastery Learning 

method of instruction; the group of students under Mastery 

Learnning method of instruction combined with Improved Teaching 

will not only score higher than the control group, but will 

also have the highest mean score when compared with Mastery 

Learning or Improved Teaching class. 

It is the aim of this research to illuminate whether 

the effect of Mastery Learning in addition to Improved Teaching 

would have a bigger effect on ach~evement in comporison to the 

effect of Mastery Learning alone. 
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The above stated hypotheses were tested under four 

learning conditions. One class studied under Mastory Learning 

(ML) conditions another class studied under traditional 

methods of instruction with Improved Teaching; imple,mented 

by giving the teacher feedback about her intraction with 

various groups of students (11). The third class studied with 

just the traditional methods of instruction (c). The fourth 

class studied under the combinied effects of Mastery Learning 

and Improved Teaching conditions (ML+IT). There were thirty 

two students in each of the four classes and they all 

participated in the study. 

Results of the Data Analyses prior to Instruction 

To test those hypotheses, several data analyses were 

performed. Although the students were randomly assigned to 

classes, to ensure that there were no significant differences 

in the . previons mean performances of the four groups of 

students in mathematics as well as in their cumulative grade 

point averages (GPA), these groups were statistically 

compared with each other. These comparisons are shown in 

table l,where t-test analyses were used for comparisons. 



TABLE 1 

Comparisons of the ML, IT, ML+IT~ and C Groupss' GPA's 

One Year Prior to Instruction 

ML IT C ML+IT significance 
A B D leve , 

Possible Points 10 10 10 10 A>B NS 

A<C NS 
M2an 7.06 7.00 7.18 7.00 A>D NS 

Standard deviation 
.87 .63 .74 .57 B<C NS 

-, B=D NS 
Number 32 32 32 32 C>D NS , • 

Table 1 shows that there are no significant differences 

among the four groups in terms of their G.P.A's from the 

previous year. 

Further analyses were done using their mathematics 

guades from the previons year. Although there were no 

significant differences among them in terms of G.P.A's, it is 

pessible that the groups differ in terms of their mathematics 

grades. This is why the comparisons of the mathematics grades 

were done for the four group in the study. Table 2 showes 

these comparisons 
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TABLE 2 

COMPARISON OF THE PREVious YEAR riffiTHEMAT!CS GRADES OF THE 

FOUR GROUPS; (ML), (ML + IT), (IT) AND (C) CLASSES. 

ML IT ML+ IT significant 
A B C D Level 

Possible Points 10 10 10 10 A<B NS 

- ------ A<C NS 
Mean 6.875 7.00 6.906 7.100 A<D NS 

Standard B<D NS 

Deviation 1.105 1. 342 1. 507 1.170 B>C NS 

C<D NS 
Number 32 32 32 32 

"' 

Table 2 shows that there are no significant differences 

among the classes regarding their previous mathematics grades 

from the year before. Table 1 and 2 indicate that the classes 

are not only similar in terms of their general G-P-A's but 

also in terms of their mathematics grades from the previous 

year. 

Observational Analyses of Teaching Interactions 

Classes not included in this stutiy were observed for 

11 class hours. While some interactional categories existed 

in previons research (Jackson 1968, Leacock 1969, Flanders 

1970 and Brophy and Good 1974) other categories of teacher 

student interaction not found in previous research were 

developed through these 11 hours of observation by the researcher. 

see. p.? ~ :.2..7. in the methodology for t'he list of these categories. 
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The freguency of these interactional categories and its 

distribution among the three subgroups otf each class as well as 

the total teacher/student interactions in each class is shown 

in table 3. 

Table 3 shows that the average group in each section 

attains the highest number of interactions. This group is 

followed by the group of high achieving students in each 

of the four sections. There is little interaction in each 

class with the lower achieving group of students. This 

confirms Brophy and Good's research findings 1974. Though this 

school is in a different culture, where three different 

teachers comming from different nationalitiies taught the 

four classes in the study, the findings hold here as well. 

Secondly, the table shows that teachers vary in terms of the 

frLguency of interaction with the students; some interacting 

much more than others. However, the same teacher teaching 

two different sections showed stability over sections; 

(see sections Band D in table.3.) 

The percentage of the kind of interaction utilized in 

each of the four classes as well as the percentage of the 

usage of each kind of interaction in each subgroup in the 

classes is shown in figures 3-6. 

In section A. (as seen from figure 3 ) which later 

used Mastery Learning instruction, the teacher used 29% of the 

total interaction for students Questions, 63% of these 

questions come from the average students and 37% came from high 

achieving students. No questions came from the low achieving 
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TABLE 3 

Frequency in each interactional Category for Low 

average and high achieving Subgroups prior to 

instruction. 
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Figure 3 : Frequency of Usage of Each Interactional 

Category and ~ts Distribution to Low Average arid High 

Achieving Subgroups in Section A Master Class Prior to 

Instruction. 
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This was followed by Teacheir Questions~ 28% of the teacher 
~ 

interactions was for Teacher Questions; 55% of this was 

directed to average students, 30% to high and 15% to low 

achieving subgroups. Eye contract comprised 15% of this 

teachers interactions with the students; average students took 

61% of this and high achieving students took the remaining 

39%. There was no eye contact with the low achieving students. 

Supportive Statements comprised 12% of this teachers interactions 

43% of this going to high subgroup of students, another 43% 

going to average and only 14% was going to low achieving stu 

students. Close proximity took 12% of this teachers interac-

tions with the students, 44% going to the average students, 

28% to high a~hieving and 28% to the .Lowachieving students. 

Special Duties and privilages took 3% of this teachers 

interactions; 50% of this was given to the average students, 

25% to the the high and 25% to the low achieving students. 

Negetive statements took only 1% of this teachers interactions 

and this was directed to the average students only 

Figure 4 shows the same analysis for section B which 

later used Improved Teaching. 

In this class, (as seen in figure 4) Teacher Questions 

comprised 66% of the teacher-student interactions;71% of this 

event to the average students, 26 to the high and 3% to low 

achieving students/ 28% of the teachers-students interactions 

was taken by Student Questions. This was shared in the 

order of 51% from the average, 43% from high and 6% from the 

low achieving students. 
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66% 
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28% 
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Figure 4 : Frequency of Usage of Each Interactional Category 

and ~ts Distribution to Low, Average and High Achie~ing 

Subgroups in Section B-Improved Teaching Class Pripr to 

Instruction. 



-51-

Eye Contact comprised 3% of this teachers interactions; 83% 

to average students and 17% to high achieving students. 

There was no eye contact with the low achieving students. 

Supportive Statements comprised only 2% of the teacher-student 

interactions and this was wholly directed to average students. 

Negetive Statements comprised only 1% interactions in this 

class and this was directed to the average students alone. 

Figure 5 shows the interactions in section 

later became the control group. 

C which 

In this section (figure 5) 37% of the teacher-student 

interactions was devoted to Teacher Questions; 50% of this went 

to average, 37% to high and 13% to low achieving students. 

Student Questions comporised 21% of total interactions in this 

class; 70% of this was from the average students, 18%from high 

and 12% from low achieving students. Special Duties comprised 

12% of this class interactions; 60% of this was given to high 

students and 40% to average students. There were no Special 

Duties given to low achieving student. Negetive Statement 

carried 9% of this teacher's interactions; 43% going to average 

students, 43% to low and 14% to the high achieving students. 

Eye Contact comprised 8% of the interactions; 50% going 

to average and 50% to high achieving students. There was no 

Eye Contact with the low achieving students. Supportive 

Statements took 6% of\this teacher's interactions;52% this 

went to the high achieving and 48% went to the average 

achieving students. There were no supportive statements given 

to the low achieving students.Proximity in space took 
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Figure 5 : Frequency of Usage of Each Interactional Category 

and ~ts Distribution to Low, Average and ~ts Distribution 

to Low, Average and High Achieving Subgroups in Section 

c) countrol Class Prior to Instruction. 
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6% of this teacher's intaractions . ~_ with 

the students; 52% of this went to high students and 48% to 

low students. Reinforcement had only 1% of the teacher's total 

intaraction and this was given to the high achieving students 

only. 

Figure 6 shows the interactional analysis in section 

D, which later used Mastery Learning combined with Improved 

Teaching. 

In section D. (figure 6) 56% of the teacher-student 

interactions was Teacher's Questions; 54% of this was directed 

to average students and 46% to high students. Low achieving 

students were not asked any questions. Student Questions took 

31% of the total interactions in this section;49% of this 

coming from average students, 43% from high and 8% from low 

achieving students. Eye Contact comprised 9% of this teachers 

interactions; 58% of this went to average students and 42% to 

high achieving students. There were no Eye Contacts with the 

low achieving students. 

Negetive Statements comprised 4% of teacher-student 

interactions; 56% of this vvent to avarage students and 44% 

to the high achieving students. There were no Negetive Statement 

made to low achieving students. 

As seen from those figures, teachers interact most 

with the average and high achieving students and least or 

not at all with the low achieving stadents. This is seen to be 

the case across the four classrooms observed for 10 hours each. 
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Data analyses with reference to time were also carried 

out. The distribution of class time per student in each sub-

group within the 10-45 minutes class periods is reported 

here. For this analysis, only the time devoted to teacher/ 

students Questions and Answers are used. The findings are 

shown in table 4. 

TABLE 4 

Time Spent In Teacher/Student Question and Answer 

Interaction Within Four Classes and Their Subgroups During 

450 Minutes of Observation 

A B C D 

N=4 ~=15 ~=13 N=2 b=20 ~=10 N=3 ~=19 ~=10 1N=3 1N=15 N=14 

IDw Av. High IDw Av. ~iigh IDw Av. ~igh !LOw Av. Higt 

Average arrount 
of time teacher 

I.f) (Y) '<ji 0 0 0 '<ji waits for answers I'-- I.f) I.f) 0 '<ji (Y) \0 <'l 0 0 N r-l 
per student in . . . . . . \0 '<ji r-l . . 

N N r-l 0 N r-l . . . N N 
r-l each subgroup. 

I Average arrount 
I of time teacher 

(Y) \0 0 I.f) 0 0 '<ji 0 (Y) (Y) '<ji takes to respond 
(Y) '<ji I.f) r-l O't 0 I'-- 0 (Y) (Y) \0 

to a students 0 . . . . . . . . . 0 

N r-l I.f) r-l r-l '<ji N r-l N N r-l 
question in each 
subgroup 
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Table 4 shows that teachers wait more for their 

average and high students to respond to questions. 

They do not wait as much for responses coming from the low 

achieving students. This finding is in accordance with 

Brophy and Good's research findings (1974) .However, in two of 

the four classes, teachers took more time to answer the 

questions coroming from the lower subgroups. 

Table 5 shows the aVerage interaction time regarding 

teacher/student question~responses for the four classes 

combined. 

This was done by adding the interaction for the low 

groups of the four classes, for the average and for the 

high groups. 

TABLE 5 

Combined Average Time in The Four Classes Given to Low, 

Average, and High Achieving Students in Question/Answer 

Interaction. 

Low Average High 

3.41 7.55 6.08 :rime spent in waiting 
~or answers fran students 

8.55 6.00 
~irre teachers take in 

11. 83 answering students questi~ ns. 
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Table 5 shows the amount of time teachers wait for 

answers from students and time teachers take to answer 

questions themselves. This table shows that teachers wait 

longer for the answers of average and high achieving students 

in comparision to low achieving students. This is in 

accordanice with Brophy and Good's research findings 

(1974). However, teachers seem to take more time to 

answer questions coming from low achieving students in 

comparison to the average and high achieving students. 

Time for teacher/students questions and answers was 

converted into percentages of the total amount of time 

spent in question and answers (figure 7) shows the percentages 

for each subgroup in class A. 

.:.::--. 

'''-''''', 
"'-. 

32% 
\ 

"\ Average 

\, 

'~"-
~-....:... ....... --" .. 

Figure 7 Percentage of Question/Respanse 

Interaction Time Per Subgroup in Section A 
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Figure 7 shows that the teacher in section A spends 

59% of the teacher / student question and response time with 

the average students. 32% with the high and only 9% with 

the low achieving students. 

62% 

Average 

, 
\ 

\ 28% 
\ 
'\ High 

\. 

" 10% 

Low 

Figure 8 : Percentage of Question/Response Interaction Time 

Per Subgroup in Section B. 

Figure 8 shows that the teacher in section B spends 

62% of the total question/response time with the average 

students 28% the high students and 10% with the low group of 

students. 
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20% 

High 

65% 

Average 

15% 
Low 

Figure 9 Percentage of Question-Response Interaction 

Time Per subgroup in section c. 

Figure 9 shows that the teacher in section C spends 

65% of the Question and Response interaction time with the 

average students. 20% with time high students and 15% with 

the low Subgroup of Students. 

41% High 

~ 
\ 53% 

\ 
\ 

Average 

10 Percentage of Question/Response Interaction Figure: -

Time Per Subgroup in Section D. 
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Figure 10 shows that the teacher in charge of section 

D spends 53% of the total Question - response interaction 

time with the average students. 41% with the high subgroup and 

only 6% with the low subgroup of students. 

Figures 7-10 show that the teachers spend greater 

percentage of teacher-student Questions and Answers with 

the average students. This is followed by the subgroup of 

high achieving students. Low achieving students are given 

the least percentage of time. 

Further Comparison of the Groups 

Following the introduction of the learning strategies 

into classes, the four classes were again compared with each 

other to further check if there could be some significant 

differences in their achievement levels at the start of the 

study. 

Even though the students were randomly assigned 

to classes, and statistically, there were no significant 

differences among them both in their previous mathematics 

grades and their general cumulative averages, it could be 

possible that they started to differ in achievement in orta tvx) classes. 
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t- test analyses were therefore used to compare the mean scores 

of the groups on the first formative test before correctives. 

-

This comparison is shown in table 6 

TABLE 6 

Comparison of the Fbur Class~s ~astery (ML), Improved 

Teaching (IT), Control (C) and Mastery with Improved 

Teaching (ML+IT), on the first formative Test Scores. 

ML IT Control ML+IT Significant 

A B C D Levels 

possible points 100 100 100 100 A<B NS 

A>C N9 

Mean 58.6 60.62 56.69 59.44 A<D NS 

B>C. NS 
Standard ~via- 30.72 32.39 17.46 33.44 B>D NS lon 

Nuinber 31 31 29 26 C<D NS 

I 

Table 6 shows that there are no significant differences 

between the groups mean performances in the first formative 

test. This table shows that the groups are still similar at 

the begin~ng of the instructional strategies. 



-62-

Analysis of Effectiveness of Instruction 

The criterion level of achievement in this study was 

set at 80% level of learning. The comparison of the groups in 

terms of the number of students who reached this criterion 

level of performance in each of the four formative tests and 

the summative test was computed. The percentage of students 

reaching the critrion level in each class is reported. Table 7 

shows these comparisms. 

TABLE 7 

f students Reaching the 80% Criterion Number and percentage 0 

Level of Learning in Formative and Summative Tests. 

, 

A ML B IT Control C ML+IT D 

12 15 10 11 -- -- 42% ~ 48% 35% --- 39% 26 FT 1 31 I 31 29 
I 
I 

21 7 24% 
14 58% FT 2 rl-2 61% 68% - --~ 

29 24 
28 31 

11 3 19 
6 - ~ 

59% - 34% 10% FT 3 - 19% 32 
31 32 30 

FT 4 16 4 21 
16 f-- !----- 66% - 50% 13% I 32 - 50 % 130 32 32 i 

16 6 21% 
23 74't: 14 57% ~ --ST 54% t--

28 29 31 
26 
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Table 7 shows the number and percentage of students who 

reached the critarion level in the fo~rnative (FT~ and 

sumniative (ST) tests. As seen from the table 74% of the 

students under the combined effects of Mastery Learning and 

lmproved Teaching reached this criterion level, 57% of those 

students under traditional method of instruction with 

Improved Teaching reached this level, 54% of the students under 

Mastery Learning method of instruction reached. this level and .;-

only 21% of those in ti'aditional class alone reached this 

criterion level. 

The mean performances of each group were plotted to show 

g-raphically h ow the groups started to differ in performances after 

the first formative test as a result of Mastery and Improved 

Teaching methods used. This graph is shown in figure 11. 

Figure 11 shows fuow the four groups that were very 

similar in the first formative test in terms of achievement 

started to diverge and differ and became guit dis i milar tn 

achievement in the summative tests favourmng the Master and 

Improved Teaching classes. 

The sharp drop in the mean performances of each group 
. th third formative test was as a result of a two-week 
~~lid:y they had before the test; during t~is time of their 
holiday, teachers were instructed not to glve any class 

. t or home works to the students. For raw scores" asslgnmen . 
d tandard deviations of each group In each test see means an s . ' 

table.ti .. pagefOI in the appendlx sectlon. 
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Analysis done on Each Hypothesis 

included in this section are the analyses done to test 

each of three hypotheses of this study. 

The first hypothesis of the study can be stated as: 

HYPOTHESIS I : THE ACHiEVEMENT LEVEL OF THE GROUP OF STUDENTS 

UNDER MASTERY LEARNiNG METHOD OF INSTRUCTiON WOULD BE 

SiGNiFiCANTLY HiGHER THAN THE ACHivEMENT LEVEL OF THE 

CONTROL GROUP, 

, 
To test this hypothesis, KendallSTau correlational 

analysis was computed to check if there was a significant 

relationship between each groups achievement levels in the 

previous mathematics grades and the summative test scores. 

Should such a relationship exist, the differences in achievement 

may not necessarly be attaributed to instructional differences 

but to Cognitive Entry Behaviours. 

Table 8 shows the findings. 

TABLE 8 

The Kendall's Tau Correlation of the Previous Year Mathematics 

Grades With the Summative Test Scores for the Mastery and Control 

asses (ML an d C) 
'71 ML A Control C 

Correlation .220 .421 

F .374 .361 

Number 26 29 

Significant Level NS p<.05 

Diffprence between c.orrecatinns NS 
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Table 8 shows that there is not a significant corrdation 

between the previous mathematics grades and the surnrnative 

test scores for the Mastery class. There is a significant 

correlation between the mathematics previous grades and the 

surnrnative test scores for the control class at a =.05. This 

is what we would expect. In Mastery classes/achievement 

does not depend on previous Cognitive Entry Behaviours but 

in Control classes, achievement does depend on Entry Behavionss. 

The achievement levels of the ML and C classes on the 

surnrnative test were compared using t-tests. Table 9 shows this 

compar ison. .. 

TABLE 9 

Comparison of the Means of the Mastery and Control 

Classes on the Surnrnative Test. 

at 

ML tontrol j3i~niftcant A C eve 

Possible Points 100 100 a= .001 

Mean 74.15 49.69 t 56 =3.476 

Calculated 
Standard Deviation 21.12 26.80 

t = 3.89 

Nuinber 28 30 

Table 9 shows that there is a significant difference 

a=.OOl between the mean performances of these two groups. 

The mean performance of Mastery class is significantly 

higher than the mean performance of the control class. 
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According the evidience from both the correlational analysis 

and the t-tests, it is clear that Mastery Learning method of 

instruction produces higher levels of learning in comparison 

to traditional methods. 

There is difference of about a standard deviation ~91) 

(1) between the means of the two classes. This is in line with 

previous research done using Mastery Learning method of 

instruction. Furthermore, this difference is not due to 

initial differences as seen from the correlational analysis 

but due to Mastery Learning method of instruction. In light 

of this evidience, this first hypothesis is confirmed. 

The second hypothesis of the study tests the effect of 

Improved Teaching by comparing the mean performance of the 

class where teaching was improved by giving feedback to the 

teacher about her interactions with the students and the 

control class. The second hypothesis of the study is: 

HYPOTHESIS II: THE ACHIEVEMENT LEVEL OF THE GROUP OF 

STUDENTS UNDER IMPROVED TEACHING WILL BE SIGNIFICANTLY 

HIGHER THAN THE ACHIEVEMENT LEVEL OF THE CONTROL CLASS. 

To test this hypothesis, correlational analysis was 

carried to check if there was a relationship between the 

students previous achievement in mathematics the year before 

and their performances on the summative test. The finding are 

shown in table 10. 

(1) Formular for difference in means: 
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TABLE 10 

Cerrelation of the Previous Year Mathematics Grades and 

the Summative Test Scores for Improved Teaching and 

Control Classes (IT and C). 

IT B Control C 

Correlation .550 .42 

F .367 0361 

Number 28 29 

Significance Level P( .05 PL:,. .05 

Difference Between r N S 
, 

Table JO shows that there is significant correlation 

between the previous mathe~aticsgrades and the summative test 

scores for both classes, at a = .05 Level of significance. 

However, there is no significant difference between the 

correlations found in the two classes. This is in line with 

theoretical expectations when traditional methods of instruction 

are used i initial entry behaviours determine achievement levels. 

Since both classes studied under traditional methods/high 

correlations between initial entry behaviours and final 

achievement are expected. 

To check the differences in levels of achievement of the 

two classes t-tests were used. Table 11 shows the findings. 
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TABLE 11 

Comparison of the Mean Sco~es of the Improved Teaching 

and Control Classes (IT and C) on the Summative Test 

Scores. 

IT B Control 
Significant 

C -level 

possible points 100 100 a = .001 
'" -.- -

Mean 78.50 49.69 __ ~ 5_7,=:~ :4 7 ~ ___ 

Standard Deviatior 18.66 26.80 Calculated 
-- ._-_.,- --

Number 29 30 t=4.777 

Table 11 shows that the mean scores of thE students 

under traditional method of instruction using ImprQved_~eaching 

is significantly higher than the mean scores of the control 

group of students on the summative test at a=.OOl level of 

significance. The findnigs shown in this table indicate that 

Improved Teaching/giving feedback to the teacher in terms of 

her/his interactions with the students increases learning 

out comes significantly. There is a difference of over one 

standard deviation (1.075) between the mean scores of the 

two classes in favour of the Improved Teaching Class,With 

reference to the above evidiances, this second hypothesis 

is confirmed. 
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The third hypothesis deals with the combined effects of 

Mastery Learning and Improved Teaching on achievenent. The 

hypothesis states that this effect on achievement is significant 

and is additive. Mastery Learning usually raises the mean 

performance about a standard deviation over that of a 

group under traditional methods of instruction. Improved 

~reaching in addition to Mastery Learning is expected to raise 

the level over about 2 standard deviations. The third 

hypothesis of the study can be stated as; 

HYPOTHESIS III: 

IMPROVED TEACHING WILL HAVE AN ADDITIVE EFFECT TO 

MASTERY LEARNING METHOD OF INSTRUCTION) THE GROUP OF STUDENTS 

UNDER MASTERY LEARNING METHOD OF INSTRUCTION COMBINED WITH 

IMPROVED TEACHING WILL NOT ONLY SCORE HIGHER THAN THE CONTROL 

GROUP, BUT WILL ALSO HAVE THE HIGHEST MEAN SOORE WHEN 

COMPORED WITH MASTERY LEARNING OR IMPROVED TEACHING CLASS. 

A correlational analysis was done to test whether there 

is any relationship between the previons one year mathematic 

grades and the scores on the summative test for the two classes 

(ML+ IT and C) classes. Table 12 shows the findings. 
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TABLE 12 

Correlation of the One Year Previous Mathematics Grades and 

the Summative Test Scores for the Mastery with Improved 

Teaching and the Control Classes (ML+IT and C) 

ML+IT D Control C 

Correlation .315 .420 

F .361 .367 

Number 29 28 

Significance Level NS P.(.05 

Difference Between r NS 
"----.. 

Table 12 shows that there is no significant correlation 

between the students mathematics grades a year before and 

their scores on the surnmative test for the Mastery with 

Improved Teaching class. Significant relationship between 

previous mathematics grades and the surnrnative test scores was 

found in the control class at a=.05 level of significance. 

Again this is in line with our expectation. The achievement 

level of the ML+ TI class was compared to the control class 

through t-test using their surnrnative test scores. Table 13 

shows this comparism. 



-72-

TABLE 13 

Comparison of the Mean Scores of the Mastery with Improved 

Teaching and the Control Classes (ML+IT), and (C) on the 

Summative Test Scores 

ML+IT D Control C Significant 
Level 

Pos$ible points 100 100 Ct= ~'001 

. ..Mean 89.04 49.69 t58=3 0 460 

Standard Deviation 13.71 26.80 Calculated 

Number 30 30 t=7.230 
_._. 

Table 13 shows that the class under the combined Mastery 

Learning and Improved Teaching methods has a mean performance 

significantly higher than the control class ata~.OOl level 

of significance. TheEe is a difference of one and a half 

standard deviations (1.500) between the two classes in 

favour of the Mastery with Improved Teaching class. 

Table 14 shows the comparisons of ML + IT class with the 

other three classes-Ml,IT and the Control(C) classes, on the 

summative test. 
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TABLE 14 

The Comparisons of the Four Classes on the Summative 

Test Scores 

-< 

ML+IT ML IT Control Significance 
D A B C Level 

possible D~Aa =.005 
points 100 100 100 100 - A>Ca =.001 

Mean 89.09 74.15 78.50 49.69 D>Ba =.025 _. 
--

Standard 
Deviation 13.71 21.12 18.66 26.68 D>Ca =.001 

... 
B>A NS 

Number 30 29 29 30 
~ I B>Ca=oOOl 

Table 14 shows that the mean score of the class under 

ML + IT methods of instruction is significantly higher than 

the mean scores of the Ml class at a=.005 level of signifance. 

There is differance of more th&n half a standard deviation (.71) 

between the two classes in favour of the ML + IT class. 

Table 14 also shows that the mean score of the ML + IT 

class is significantly higher than the mean score of the IT 

class at a=.025 level of significance. There is a difference 

of over half a standard deviation (.57) between the two classes 

favouring the ML + IT class. The group of students under the 

combined effects of Mastery Learning and Improved Teaching 

methods has the highest mean score on the summative test 

in comparison to the control as well as the Mastery or 

Improved Teaching class. In addition, Mastery Learning and 

Improved Teaching classes were compared with each other. 
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There was no significant difference between the mean scores 

of the two classes on the summative test. 

A two way analysis of variance, has been utilized to test 

the effects of being under Mastery Learning as well as 

ha'iling Improved Teaching. r-':I;.able 1-5 shows this analysis. 

TABLE 15 

TW~way Analysis of Variance of the Effects of Mastery 

Learning and Improved Teaching. 

, . -----.-' 

DF MS F 
Significant SOURCE 
level 

--" .--"- .- ._ ... _. _. -... " .-

ML 1 9741 23.25 .001 

IT 1 11572 27.62 .;001 
--- --- ~-. <.-~---

MLXIT - , 
Intenaction 1 1246 2.97 NS 

Error 99 418.94 - -
-._--_. 

Table 15 shows that Mastery Learning method of instruction 

effects achievement significantly, a=.OOl level. This table 

also shows that Improving Teaching by giving the teacher 

f~~dbaek about his /her interaction with the students effects 

achievement significantly, a=.OOi.It also shows that ML + IT 

interaction is not significant. 
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To further check if the effects of Mastery Learning 

and Improved Teaching are additive or not)the achievement 

curve by each method (Mastery Learning and Improved Teaching) 

was investigated. The fino''1are shown in table 16. 

TABLE 16 

Multiple Correlation Analysis of the Amount of Variance 

Accounted for by Mastery Learning and Improved Teaching 

Methods of Instruction. 

Correlation 
Amount of 
variance ,~-..: 
accounted for 

r of ML and Achievement .39 15 % 

r of IT and Achievement .42 17.6 % 

Multiple r .57 33 % 
-

As Geen from table 16 the effects of Mastery Learning 

and Improved Teaching are additive in reducing variance among 

learners in terms of achievement. Mastery Learning method 

of instruction alone accounted for 15% of the variation in 

achievement and Improved Teaching accounted 17,6% of the 

variation in achievement. Together, they accounted for 33% 

of the variation in achievement. In the light of the above 

evidiences, the third hypo~hesis of the study is confirmed. 
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CHAPTER V 

SUMMARY ANO CONCLUSIONS 

This chapter concludes the study by summarizing the 

problem, the meothodology and the results sections. The 

limitations and implications of the study are stated for 

evaluation and generalizability of the findings. 

The Problem 

The purpose of this study was not only to test the 

effect of Mastery Learning method of instruction, but 

principally to check the combined effects of Mastery 

and Improved Teaching strategies. Improved Teaching is 

recently being advocated by Benjamine S. Bloom as having 

an additive effect which raises level of learning to two 

standard deviations above the mean of the control classes, 

while Mastery Learning alone raises the level one standard 

deviation. In this study, the concern is mainly on the 

joint effects of Mastery Leari1ing and Improved Teaching .on 
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the students learning levelsc In this case, four independent 

learning strategies were put to test~ Mastery Learning 

combined with Improved Teaching t Mastery Learning used alone, 

Traditional method of instruction in connection to Improved 

Teaching by giving feedb3ck to the teacher regarding his/her 

interactions with the students, and a control group using 

only conventional methods of instruction. Highest learning 

gains were expected from the group of students using the 

combined Mastery and Improved Teaching methods a.lld the least 

learning gains were expected from the control group of 

students. 

Methodology 

This study was done in Rober College~ a privately 

owned high school in Istanbul. The preparation for the 

implimentation of the learning strategies took a total of 

three and a half months. Firstly, a pilot study was carried 

out to check and record the interactional variables the 

teachers used while teaching students. This was followed by 

a careful and systematic observation in classrooms for 40 

class hours to record the extent the teachers used the 

identified interactional variables in relation to Low, Average 

and High achieving students. This information was given to 

the teacher I teaching under Improved methods of instruction. 
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It was found that the teachers differed in terms of 

the amount and frequency of interaction with the students; 

some interacting much more than others (see table 3 page '-17 ). 

It was also found that teachers interact most with the 

average and high ahcieving students and least or not at all 

with the Low achieving students. The teacher using Improved 

Teaching techniques was advised to change her pattern of 

interaction to get equal involvement from the low achieving 

subgroups of students as well. 

The study was implimented in four orta II classes 

(these are second year junior high school classes) studying 

mathematics. Altogether there were 128 students in the study. 

section A studied under Mastery Learning method of instruction 

used alone. section B studied under traditional methods of 

instruction but the teacher was given feedback about her 

interactions with the students (Improved Teaching). Section 

C was the control group studying unde~ traditional method of 

instruction alone and section D studied under the combined 

Mastery Learning and Improved Teaching methods. Feedback 

regardi~g the teacher'S interaction with the students was 

given to the teacher in charg2 of sections Band D four days 

before the study started. The same teacher taught both Mastery 

with Improved teaching (D) and the Imp~oved Teaching (B) 

classes. This teacher was also given the analysed figures 

of her interactions with various groups of students. 
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The researcher had five meetings with the experimental 

teachers where the mastery procedures were explained to them 

before the stury started. Some of the objectives of the study 

and some of the formative test items and their parallel forms 

were developed by the teachers with the help of the researcher. 

There were four learning tasks altogether and each took an 

average of twohours to be taught. The implimentation of the 

learning tasks lasted three weeks. The basic requirements 

for Mastery Learning were met. A summative test prepared by 

the researcher and one of the teachers in the study was given 

to all of the students at the end of the unit. The summative 

test comprizing 16 questions took 25 minutes and all of the 

students in the study took the test at the sam~ timeQ 

Hypotheses and Results 

The three hypotheses of the study conducted on orta II 

students in Robert College Istanbul, are related to the 

effectiveness of Mastery Learning and Improved teaching as 

well as Mastery Learning combined with Improved Teaching on 

learning achievement. To test the hypotheses of the study, 

comparisms of the four sections (section Ai section B, Section C 

and section D) were made through several statistical tests. 

These four classes were very similar in achievement in terms 

of their previous grades in mathematics and also in terms of 

their general grade point averages (G-P.A) one year before 

the study. A further comparison of the groups using t-tests 

showed that there was no significant difference among them in 

the first formativ~_t§_st score;s I before correctives w2re~-givHn 
----- -----_.- -_._.-_._.--_ .. ,- .--_._-- .----
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to some students in the Mastery classes. 

As a result of the Mastery procedures in Class AI 54 % 

of the students in this class reached the 80 % criterion 

level of achievement and only 21 % of the students in the 

control class reached this level. The comparison of the 

Mastery and Control classes on their sum-native test scores 

was done with t-tests and a significat difference in 

achievement at =.001 was found in favour of the Mastery class. 

There was a difference of .91 stand3rd deviation between the 

two classes favouring the Mastery class. These finiings 

strongly substantiate the first hypothesis of the study which 

states that: THE ACHIEVEMENT LEVEL OF THE CLASS UNDER MASTERY 

LEARNING METHOD OF INSTRUCTION WILL BE SIGNIFICANTLY HIGHER 

THAN THE ACHIEVEMENT LEVEL OF THE CONTROL CLASS OF STUDENTS. 

The second hypothesis is concerned about the effectiveness 

of Improved Teaching by giving feedbask to the teacher about 

her interactions with low l average and high achieving students 

on achievement levels. Teaching was improved in class B by 

giving the teacher feedback in terms of her interactio~3 with 

the stuients. Following the swa~ative test taken by all of the 

students at the end of the studYI 57 % of the students in the 

Improved Teaching class (B) reached the 80 % criterion level 

of achievement against only 21 % of the students reaching 

this level from the control class. A cornparison of the two 

groups'mean scores in the sum-native test was made and class (B) 

students scored significantly higher than the control (C) 

classl at =.001 level. There was a difference of 1.075 
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standard deviations between the two classes favouring the 

Improved Teaching class. Thus the second hyp':)the3is of the 

study which states: THE ACHIEVEMENT LEVEL OF THE CLASS OF 

STUDENTS USING IMPROVED TEACHING WILL BE SIG~IFICA~T~Y HIGHER 

THAN THE ACHIEVEMENT LEVEL OF THE CONTROL CLASS is clearly 

supported. 

The third hypothesis stresses the additivences of 

Mastery Learning and Im?roved Teaching. It is expected that 

the students under the combined Mastery a~d Improved Teaching 

methods will not only out perform the control class but will 

have the highest mean score on the summative test in compar

ison to the Mastery or Improved Teaching class. Summative 

test scores were used to compare the class of students under 

Mastery Learning with Improved Teaching ad the other three 

classes. 74 % of the students in this class reached the 80 % 

criterion level of achievement on the summative test as 

against 57 % reaching this level in the Improved Teaching 

class, 54 % in the Mastery class and 21 % in the control 

class. t-tests ~ used to co~)are the mean performance of 

the Mastery with Improved Teaching class with the other three 

groups. The mean score of this group under Ma.3"tery with 

Improved Teaching is signific&ltly the highest mean score 

in the sumrnative test. It is 1.50 standard deviation over 

the c':)ntrol class, .57 of a standard deviation over the 

Improved teaching class and .71 of a standard deviations 

over the mastery class. Analysis of variance was used to 

test the additiveoess of Mastery Learning and Improved 

Teaching. Results show that Mastery Learning accounted for 
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15 % of the variation in achievement and Improved Teaching 

accounted for 17.6 % of the varianc2 in achievement and 

Mastery Learning with Improved Teaching accounted for 33 % 

of these variations in achievement. 

These results are clear evidences which support the 

third hypothesis of the study stated as: IMPROVED TEACHING 

WILL HAVE AN ADDITIVE EFFECT TO MASTERY LEARNING METHOD OF 

INSTRUCTION; THE GROUP OF STUDENTS UNDER MASTERY LEARNING 

COMBINED WITH IMPROVED TEACHING WILL NOT ONLY SCORE HIGHER 

THAN THE CONTROL GROUP, BUT WILL ALSO HAVE THE HIGHEST MEAN 

SCORE WHEN CO~ARED WITH MASTERY LEARNING OR IMPROVED 

TEACHING CLASS. 

Generally, the study clearly shows that: 

1. The achievement level of the Mastery Learning class 

is significantly higher than the control class at 0001 level 

of significance. 

2. The achievement level of the Improved Teaching 

class is significantly higher than the control class at 

.001 level of significance. 

3. Improved Teaching is additive to Mastery Learning 

msthod of instruction. The achievement level of the class 

under Mastery Learning method of insruction with Improved 

Teaching is not only higher -tha:'l the control class but also 

significantly higher than the Mastery class and th8 Improved 

Teaching class at .001 .005 and .025 level of significance. 
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Limitations of the study and Suggestions for further research 

This res9arch was carried out in a private junior high 

school in Istanbul. The language of instruction is English 

except for subjects like history, geography, religion etc. 

About half of the teachemare not Turkish (mostly English 

and Americans) The research9r chose this school not only on 

basis of familiality but also, because the language of 

instruction is English. 

There were four sections of students with only three 

teachers. Four teachers would have been more appropriate but 

there were not four separate teachers for four classes in any gradE 

level in the school. The assignment of teachers toieaching 

strategies was not randomized b.9cause of unwillingness of 

one teacher to engage in the time and energy consuming 

activities that characterizes Mastery Learning method of 

instruction. Assignment of teachers was therefore done on 

availability basis. It is suggested that more extentions be 

carried to increase the generalizability of the study. 

Teachers did not cooperate fully; essential objectives 

and most of the definition problems were rejected by the 

teachers as being unnessary. As a result, the study did not 

incorparate many objectives in lower mental processes. Feed

back to the teacher in terms of her interactions with the 

students was given to her four days before the study started. 

This feedback and the teachers interactional adjustments 

ware not controlled; The teacher was not systematically and 

continually advised on how to chann91 her interactions with 
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the students,especiallYiNith the low achieving groups. The 

effect of systematic feedb3.ck to teachers abo'.lt their inter

actions with the students studying under Improved 'Teaching 

methods of instruction should be testej by further research. 

In other words, the teachers\ interactional patterns checked 

b.sfore instruction will be rechecked after feedback so that 

the differences in achievement can be attrib".lted to the 

differences in interactional pattern. 

Formative tests and parallel test forms were constructed 

by the researc~er. Although these testing instruments were 

crosschecked by the teachers and irrelevant ones dele.ted. they 

were not jointly designed by the researcher and the teachers. 

The summative test was prepared by the researcher with the 

help of only one of the teachers. 

Conclusion and Implications 

The intentions of this study were threefold: It aimed 

to test the effectiveness of M3.stery Learning method of 

instruction with the seventh grade mathematics students in a 

priVate school in Istanb'..lL It also developed and implimented 

a programs bassd on B.S. Blooms recent statemenns that 

improving teaching through a process of giving feedback to the 

teacher in terms of his/her interactions with the students 

in addition to using Mastery Learning method of instruction 

will positively effect learning achievement more than when 

Mastery Learning is used alone. 
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T~e researcher systematic~lly observed students and 

their teachers in classrooms for three and a half months. 

During this period of observation t he identified some inter

actional categories that are used in classrooms. These inter

actional elements developed by the researcher include: Eye 

cGtract, Proximity in space (physical nearness) I and students 

questions. Combined with other interactional variables found 

in literature (see page 2. 6 for these categories). The researcher 

recorded the extant and frequency the teachers used these 

mteractional categories with respect to low, average and high 

achieving students. The results of the findings were used 

to improve teaching by giving feedback to the teasher regarding 

her interactions with the students in the two classes where 

Improved Teaching was used. 

This study was primarily designed to find a variable 

wnich would have an additive effect to Mastery Learning methcd 

of instruction in raising achievement levels still further~ 

Mastery Learning combined with Improv2d Teaching produced 

increments in learning which is much higher than the effects 

of traditional methods or Mastery Learning alone. ClearlYt 

Mastery Learning method of instruction c0ffibined with Improved 

Teaching has an addi t.i ve effect on achievement levels. We no 

longer can acc2pt that excellenc'2 in learning is a funct.ion 

of unalterable student characteristics where the failures of 

learners are based upon thes'2 characteristics. The results of 

this researcl! shmv that most students can learn w:1at the 

schools teash when appropriate instructional methods are used. 
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The findings in this study are essentially important 

in guiding 8ur teachers and school adninistrators as to the 

best teaching methods to be used when high levels of achievement 

is needed. It is wished that Mastery Learning method of 

instruction combined with Improved Teaching which has been 

proved to be v'2ry effective will be applied in schools to 

'aleviate most of the teaching/learning difficulties that 

characterize most educational systems. 
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A P PEN D I X 
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This section presents the learning unit, the objectives 

of each of the four learning tasks that comprise the unit, 

It also presents the facts and principles associated with 

these objectives. Sets of testing instruments in the form 

of formative tests and their parallel forms used to tap these 

objectives as well as the dates of these tests are also shown 

here. It must be remembered that the parallel forms of these 

formative tests were taken only by those students in the 

Mastery classes who were given extra help via feedback and 

correctives. Answers to each question are presented in the 

answer column. 

The Learning unit 

The learning unit was chapter Six of the school Algebra 

text book headed Fractions by Mary P.Dolciani, Richard G. 

Brown, Frank Ebos and William L.Cole, published by Houghton 
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Mifflin Company Boston 1981. This unit was divided hierarchic-

ally into four learning tasks and was followed in that order. 

Learning tasks I - Simplifying Fractions 

Objectives: 

1. The students will be able to recognize fractions LMP 

2. The students will be able to apply the cancellation rule HMP. 

3. The students will be able to simplifY algebraic fractions E1P. 

Formative Test I - 10 Minutes 

1. Circle all nonfractional expression 

in following 3/8, 8, 5/8, 9 

2. Simplify: 
2 2 (x -xy)/(x +xy) 

2· 2 
(5-6) /(36-§) 

42· 2 3. Simplify: (x -lOx +9)/(3-2x-x ) 

4. The width of a ractangle is 

(2*-6)cm and its area is 

2 2 
(12x -44x+24)cm 

find the length. 

parallel form 1 7 10 minutes 

1. Circle all fractional expressions i 

the followings: 5, 7/8, 3, 2/3 

2. simplify: (x
2
_36)/(2x-12) 

(3x-6)/(9x
2
-18) 

222 2 
3. simplify: (64y -4x )/(x +3xy-4y ) 

Objectives Answers 

1 

2,3 

2,3 

2,3 

1 

2, 3 

2, 3 

8 9 

(x-y) (x+y) 

(5-6)/(6+5) 

-(x+l) (x-3) 

6x-4 

7/8 2/3 

(x-6)/2 

2 
(x-2)/3(x -2) 

4(4y+x)/(x+y) 
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Objectives Answers 
4. All natural outmeal cookies cost 

(5n-3)cents each. How many can you 

by for (30n 2+2n-12) cents 

Parallel form II - 10 minutes 

1. Circle nonfractional expressions 

in the followings: 1/2, 2, 10, 

4/5, 6 

2 
2. Simplify: (y -yx)/(y +yx) 

(a_b)2/( 1 36+a2 ) 

3. Simplify: 

(x4_10x2+9)/(3_2x_x2 ) 

4. The length of a rectangle is 

(6x-4)cm and its area is 

2 2 (12x -44x+12)cm find the 

width 

26 3 

1 

2, 3 

2, 3 

6n+4 

2 10 6 

(y-x)/(y+x) 

(a-b)/(a+b) 

-(x+l) (x-3) 

(2x-6) cm 

Learning Task II - Miltiplying/Dividing fractions 

Objectives: 

4. The students will be able to apply multiplication rule HMP. 

5. The students will be able to multiply algebraire 

fractions HMP. 

6. The students will be able to apply Division rule R~. 

7. The students will be able to Divide algebraic fractions HMP • 
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principles connected with these objectives 

a) If c, 0, x and yare any real numbers such that 

dfO, and yfO, then c/d, x/y = cx/dy 

b) alb ~ c/d = a/b.d/c 

c) cx/cy = x/y 

Formative Test II - 10 minutes Objectives Answers 

l. Divide: 5/8 by 25/16 6 7 b c 2/5 

2. Multiply: x/y by y2/ 2 4 5 b c xy/2 

3. Multiply: (x-l)/3 2 by 12/{x -1) 4 5 b c 4(x+l) 

4. Divide: (3a)2/2 by ( 6/a) 2 
6 7 b c a 4/16 

5. Simplify: 

2 6x/(6x-14).(9x-21)/21:x /35 4 5 6 7 
b c l5/x 

Parallel form I - 10 minutes 

l. Divide: 3x/y by x/12 6 7 b c 6/y 

2. Divide: 9 a 2/4b by 6 ab 6 7 b c 3a/8b2 

3. Multiply: 2 2 (x+2)/x by x /(x -4) 4 5 b c x/(x-2) 

4. Multiply: 2 
12/(x -1).(x-l)/3 4 5 b c 4/(x+l) 

5. Simplify: 

c 2/(c2_d 2 ).(c_d)/(c+d):c/(c+d)2 4 5 6 7 
b c c 
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Parallel form II - 10 m±nutes. Objectives Answers 

l. Divide 2 2 
P /q by p/2q 6 7 b c 2pq 

2. Divide 
2 2 

4x /y by -2x/y 6 7 b c -2xy 

3. Multiply: 2 2 (x+2)/x by x /(x -4) 4 5 b c x/(x-2) 

40 Divide: 2 (x -36)/(2x-12) 6 7 b c (x+6)/2 

5. simplify: 

2(x+2)/309/(2x+2):(x+2)/(x+l) 3 

Learning Task III - least Common Denominations (L C D) 

objectives 

8. The students will be able to define Least Common 

denominators L M P 

9. The students will be able to find Least Common 

Denominators H M P 

10. The students will be able to arrange fractions 'in terms 

of their Least Common Denominators H M P. 

Formative Test III - 10 minutes Objectives Answers 

1. Define Least Common denominator (LCD) 

Least common denominator is the 

smallest number divisible by each 

number in a set of given numbers 8 18 

2 
2. Find the LCD:5/6, 4/9 4/9c, 5/3d,l/d 9 

3. Find the missing number: 4x/5=?/30 9 24x 
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Objectives Answers 

4. Find the LCD for 7/20, 11/45 9 

5. Arrange these fractions from the 

least to the highest 2/5, 7/20, 

3/18, 1/4 9 10 

Parallel form I - 10 minutes 

1. What is LCD? 8 

2. Find the LCD for: 1/4a2 , 5/6a 9 

3. Find the missing number 8a/ll=?/3 9 

4. Find the LCD for: 4/7, 12/5 9 

5. Arrange the following fractions from the 

highest to the smallest: 2/5, 7/17, 

3/10, 1/5 9 10 

Parallel form II - 10 minutes 

l. Define L C D 8 

2. Find the L C D for 5/8, 4/11 9 

3. Find the missing number x/q=?/9x 2 9 

4. Find the .L C D for x/y2, 2/x, t/y 9 

5. Arrange the following fractions 

from the least to highest 

3/5, 5/7, 9/13, 15/26 9 10 

180 

3/8,1/4, 
7/20,2/5 

24 a 

105 

2/5, 7/17, 
3/10, 1/5 

88 

3 x 

2 
Y x 

15/26,3/5, 
9/13, 5/7. 
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Learning Task IV - Adding/Subtracting Fractions 

Objectives: 

11. The students will be able to apply Addition rule HMP. 

12. The students will be able to apply subtraction rule EMF. 

13. The students will be able to add algebraic fractions HMP. 

14. The students will be able to subtract algebraic fractions 

principles connected with these objectives are: 

d) a/c + b/c = (a+b)/c 

e) a/c b/c = (a-b)/c 

Formative Test IV - 10 minutes 

2 
1. Solve: 5/2a7 3/a 

20 Solve: (2a-b)/3 - b/6-(2b-3a)/4 

3. Solve: (4-2y)/20-(y+3)/25 

4. Solve: 3/5a + 4/ab 

5. Solve: x/(x+y)+y/(x~y) 

objectives 

12 14 d e 

Answers 

2 
(5a-6)/2a 

9 13 14 e (17a-12b)/12 

9 13 15 e (3b+20)/5ab 

12 14 d g 

9 12 14 d 

(3b+20)/5ab 

(x2+y2)/(x_y) 
. (x+y) 

Most oof the objectives in Low mental processes (LMP) were 
rejected by the teacher who claimed that they neither teach 
nor ask definition problems in mathematics. 

LMP ~ LoW; Mental Processes 

HMP-) Hi-<}JhMental.processes 

HMP • 
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Parallel Form I - 10 minutes Objectives Answers 

1. Solve: 5/2a+3/a 
2 

9 12 14 d (5a-6)/2a 
2 

2. Solve: (2a-2)/m5-(3a+2)/10 9 13 15 e - (a+2)/6 

3. Solve: x(2x-l)+(x-l)/(2x+1)-

2 2x/( 4x -1) 9 12 13 
14 d e (2x-l)/(2x+l) 

4. Solve: 3a/(a-2b)+6b/(2b-a) 9 12 14 d _ 3 

5. Solve: 22. 
(x +l)/(x -1)+1/(x-1)+1/(x-l) 

Parallel form II - 10 minutes 

2 
1. Solve: 3/a +5/2a 

2. Solve:(2n+4)/5-n/6+(3n-2)/10 

3. Solve: 4/a+1/b-2 

4. Solve: x/(x+y)+y/(x-y) 

-2 
5. Solve: n/(n-l)-2n/(n -1) 

Summative test - 25 minutes 

1. SimplifY: 5/2a-3/a2 

(2a-2)/15-(3a+2)/10 

2. Simplify:(x+2)/x.x
2
/(x

2
-4) 

3. Simplify:c /(c -d ).(c-d)/c+d) 

c 2/(c2_d2 ).(c_d)/(c+d):c/(C+d)2 

9 12 14 d 

9 12 14 d 

9 12 13 14 
d e 

9 12 13 14 
d e 

9 12 14 d 

9 13 14 e 

34567 

(x+l)/(x-l) 

( 6+5a)/2a2 

(Sn+q)/15 

( 4b+a- 2ab ) / ab 

2 2 
(x +y )/(x-y) 
. (x+y) 

n/(n+l) 

2 (5a-6)/2a 

9 10 12 13 -(a+2)/6 

14 d e 

3 4 5 6 

2 3 7 4 
5 S 

(x-2) 

c 
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4. Simplify: 

2 x/(2x-l)+(x-l)/(2x+l)-2x/(4x -1) 

5. Simplify: 

(x -lOx +9)/(3-2x-x 

3r
2
5/7t.14t

2
/ 

6. Simplify:(x2-36)/(2x-12) 

7. Divide: 5/8 by 25/16 

4x /y by -2x/y 

( 3 a/ 2 ) 2by (6/ a ) 2 

8. All natural outmeal cookies 

How many can you buy for 

2 
(30n +2n-12) cents? 

9. Find the LCD for 7/20,11/45 

2 1/4a I 5/6a 

cost 

Objectives Answers 

9 12 13 14 (2x-l)/(2x+l) 

3 4 c 5 6 - (x+l) (x-3) 

3 4 5 6 7 2rt/35 

9 12 14 d (x+6)/2 

4 567 2/5 

-2xy 

a
4
/16 

(5n-3 cents. 

4 5 6 7 6n+4 cookies 

180 

9 12a 2 

10. Ibrahim had one orange which he wanted to share with 

his two friends/he gave one friend 2/7 of the orange 

and gave the other friend 2/5 of the same orange. What 

fraction of the orange did he cut? 

6 7 9 12 13 
14 I 11/35 



TABLE 17: 

RECORD SHEET OF CLASSROOM INTERACTION PATTERN IN CLASS A 

PRIOR TO INSTRUCTION 

Teachers 
proximity Tim~. t~C',cher t:;upportive 

w ~ ~ ~tatement Questions 
J Negetive 

Reinforcemen~ Statement 
students 

Questions 
Time teacher 
takes to anslEye Contact ISpecial Dutie 

mrmrllllllllllllTlrl~lmmrnTITnllli 11 ! 1111 : It f tit \ITI r, 'llTlllIT11iwl - 0 ... ""~,{ ~N ~: ~~I,~I~ ~ ~~ ~ ~ 
,,.I ~;i~ _ '{J '-

OTT 
° , " :, TI I I 

111 ~l"' 1 I T I :; ~ I t \ _.. -H11 ] :Tp-' n f 1 ' ~-rm I' H-I ii' i : I 
,121', I j"' 111,-;t 1111,,' I ""!I~ LJ I' 111 1

J 
:" ' ~ ___ :1t_ , 1 I " , " -t-- .. -·f-l '-1'" , -, if '- - _. - II' I , ,-It __ ,., 'I I 

1 ~ - - . . ~ rr + T I~ .. , , I • 

' H . -. ; , -;.j .. - - H- i - , - . - .I!; I I F~Hlt '+-,-':..1 -+ - t:i _ . -_. _ t: -. --. r, a-fl' 
3' , . - . .! , ''I '- ~i I .. _ i 1 Hi, '-1 _L _ _ 

. " , '- - 'i, , '" i • _ I 
r- 4 , ~- 1- --H' ---- - - __ , 'r t I I 1 '-T " I", : if -r- __ , , _. 

--- - - ':" i-if' 1,:,1/ ,,' iL., -- _. .. - -, " , I ' " +-' -r '-' ... r . . , .. " . , , . 
5, . - . _,; _ -I. ", r! I' I ;, . I " i -, , n' _ 
• 6_ ' '- • - _ J,: L.W- - -o-i;" 'I I Iii ! I i I: 11. -t' - - "tI' 1/\ • - ,-, - L L, " , , , .! -+-;-- ,- ')+-' -. - --...; ,. T iii I , ,11-'1-4 ~ i 'li "" 1 il-~ 

----l---L- '__ '~1' "',', 'ii,' "I ".1 , , _ 
9 - '" i '" " '" /I ': _, 1+. _. .• " _ ~, ., '- - - • •• i I. ., , - - 1'-' '" i \ ! 

"--! '~ I'- ,,'.- ; :'.' - -, .. -: !!~ tii-:: t'it,l, ,: : L "-,_ "tl ,_, I . ..1 LllW~ 
1 , , '.-. - , , , , . i " 'L-.-ri-+1.', I ':lillil 

" • • • - - -. -;- ,- I III 'i " 1'! : I: i -I, '11 1 I 1 I 

T 

, , , 1 - '" 1'1 i .L' . ! f' r i., i ' I i.j_ 

13 .' i -'- LL,. '. '7-, i j I' , .! " _ -ilii . ----. 14 • 'T I " i ~ ':', , -; i! • l _, 
• • , , 1 I +t-, ' , , " " : ! , ': 

15" I ,: i -"__ T" - , i " , i ' , +++ 
I I 16 , , • •. ~ ~' , I '" ,I I, I, I i +i-', '. to- 7 '- , , , 1 ' ! ! 

-'- , , , -, , . , _. , 

' •• ' , I , . .1' I ~--:--h;t- -., , IT 
...... . - " I' ,_ 

19 . 1 i : ", i 1 1 'J. ..,' _, ~ - "!-H- , , , , _ I -l-, L I ,0 , , " ! I', , '~ _ _ 
,1 "'. . _+ ,I. ..1 1'- " ! i I ,_ -+'itl 
r-- "' , • • , , 1+ '!! i, . I" 1 , T I ' I il tttt1 
.-l" , I, • I:;, , : . , , , ' ,.1.1

1
'1

1
1: iII 1111 11J111111 1 ' I ,. , ,,1 .11 I II . I ' , , I I I I ,J...---~11 fT! 1 " " ,II I nil I I , - I 26 I I I ,. I • : I IT! I I liT ITT 11 T 27 I , 

-_1:[1 l~m~111 1111·11·11 !-tml~lOOIIIIIII+tH IIIII i IRlJmmlJI.1m~II!.1111 i I ~ 



I 
CO 
0'\ 
I 

TABLE 18: 

RECORD SHEET OF CLASSROOM INTERACTION PATTERN IN CLASS B 

PRIOR TO INSTRUCTIO~ 

\5ug~EIoRs Timew1:itcher g~~~~fu~~~P. Proximity .1 Negetive Reinforcemen~ Statement 
students 
Questions 

Time teacherl Eye contact I Special Dutia' 
takes to ans 

1 

2 

~mgikl.~lfl~I~I~ ~~r~~~~~, 
1 , 
i 

J 
(I! 1# 

-J--~ 111111111111+ttH!--/ 

,. 

J--.- .-. --. -. -___ ._ 

I- .I--.--~--

T 
'1 -+--1-

i 

L----1il1dT._ .---

5 '" 11111,,11111011,111-11 5 'I" ., - I 

" ~ , , : •• : • ~- - -;- d 4'- -I'lliJ Id'l! tHIJJlllllltJ 
8 I ~- ; -; I 
___ I I ,I 

t-------l-_=--9 lj II I.. • - --fe • i- , \ - -- -- t /11 

10 i + -!- -- !-J 
11---- l + --- - -! -- .. -'-- --- -- - --- J I, ! 

;;- '" i, 1/,;;: ; ;!~. II . .. _. .. L: I .. 
14 J I -. ~ -- . - •• ;" I' I. i ' 

lit 
I' II rill 

I;' 

'" 

'If 

t-
" I 

I 

I 
15 i I / I, _ 1- I - , -. ; 0 i. - - . -J i { i 

-ii=>':~ ~ l (o' '~; '. 1. ,-'i - , . . -+ -:" .. J\- - i iIJrltt·f'lm .- ttl-tM' ! '. m· j ~---I7 ' '1/ , I : • • I 'it, -1' ---I ----j1 ~- -- -- -'r
l

-- - - !-I-
9 I I I I • r t t -- , - f-- I-~- - - r--";" !. --- . -- - --

20 I I ~, --;;~ • ~-~- - ~- - .- ; H--- -- - --. - I 1-+ 
21 I , ( • : I, I ' -j : -- - i -I I I 1 I II 

. ,:: " " ~ ',: :~ · d:; I I 1--.'-- [r·_· ..•... T .•. +/rl-I--'~ II 

.. -1 ___ --2L1. __ I 'i t l : J ! ' ," Tl I 

l a ~~ I ; ~ II ~. :! · T ~- --.- t- f-- + -I-~- . - -- - - t 

l I -"., ~ I-~ -- :--~-- -- ~- ~-. • -- --: t -' . 
2.9.. I 1~ __ --''-- I i'.'Jm-· '-1-I I V- -- -t--ttTiH-iii-H'-H4-++f--W--' t 
...3.lL--.. __ _ r..r= ' , I I I t I ~~ '['I [II I I ~ I- r i I 

_I ..... ~ 

+-.----.-"-

• 
. l--Ll~_. __ 

l~;~ r-httluj 1'1 I I~I 11: 
I 

~LJ...Lt-J-1-

-, 

.~. 

II~-+··- 1/1-1 II 

J~n t--l--l---l------+ -l----t--I--+-l-l-," 
I r 

-.jj~q'-
I 

-j 

l 
i 

--.--.-[+~. , 
<-

I 

L.-+--

lIrI 

I , 
I 

I 
-j' 



I 
O'l 
O'l 
I 

I 

I--

.. 

1 

f-~' 
3 
4 

5 
6 

7 

8 

9 

10 

11 

12 
13 

14 
15 

16 
17 

1 R 

19 

20 

21 

22 

23 
24 
25 

26 

27 

28 

29 
~n 

31 

32 

Teachers Quest. 

.!:,!:?J S; .,. :). ." 
'- '" :\J'\j ,'" '" .::t~ 

G~ 
N , , .~. ~~ ~~ 
~J~ I~~ ~ ..... I~~ 1\, 'll, -, 
I I II 

- _ ... _- - -. f--

I I I 

I I 

I 

I I 

I I 

I 
I 1/ 

1/ 

I 

1'1 

I I 'l 
I I 

I 

TABLE 19: 

RECORD SHEET OF CLASSROOM INTERACTION PATTERN IN CLASS C 

PRIOR TO INSTRUCTION 

'l'ime tE;lacher ~~~~~~~~t~ proximity ~einforcement . Negetive Student Time Teacher 
al.ts Questions takes to ans. Statement 

I ! , 
i , 
I 

• I , 

l /I I • - - --- - --- ... - .. 
I 

· . V I I . 

L 
I 

~ .. I I II 
I, 

f--"". • - / It I It It , 
! • -

- - ~ -" 

-- -I'· - - .- . -- .. ... · -- "---- .-
J - - .. · .. 

• i , I • e 

I I 
I-t-

I I I • -· . . , -, I " I , 

• • 
- .. . - I-

I I 
/ • 

r I t--• I-
il 1/, 

I • •• . 
.. 

, 
'" , 

I • 
I 

- I , I 
, I I I I I , , , 

I I I • .. 

i 
I ~ • • .. • 

• I I I· 

E~e Control &iEi~~l 
! I i l I I I ., 

i 
i I I ! i 

I ! I 
I + It I 

·1 -r .. 
. ' .j ! ... 

-+ 
I 

. , I 
- - J .. -t ... L -t. "'0. 

~ 
I I I 

.. I 
! - .--

I i I 
, . .,. 

i r -

i ! I 

f i I I ! 
I . 

I , 1 

j I i' 
Li +- - .. '. , 

1\ i 

I . --
I 

f 
.. -

i I 
, 
I + -t-- . . _ . 
I 

II I -- . 

I I i 
-- .. t I I 

I 

i . I I ]1 



1 
) 

) 

-1 
I 

Teach'i!rs 
Quest~ons 

~ ?J!\J '\IN "'-,.) 

~ " .~~ ~~ ~, 

~~ l"\ 1Q:i:~ ~,;;j 
1 
2 

. -. --- ._- .- - --
;3 
4 

5 1/ I 
6 

7 I 

8 I 

I--- !--~ 
10 

_U I I '- I / 
12 

1 "< I I I 1/ 

14 I Y i 

15 I - .. 

16 , I I 'I' 
17 11/ / I 

18 I J 

19 / ( 

t-- ~ 
I Ii I~ 

. ?1 

22 It / 

23 /1 / / I 

24 / II 
?'i r 1/ 
?6 I 
27 I / -- ---. -
28 ( I 

.- ~~ - '-'- .. '-
30 

31 I { 
_ .. -, -'--i 

32 

-J;~ I~ 
"''::;> ,::, 
~, ,~ ~i'i 

_ .. 

I I 

II 

- . 

1,1 

/ 

I 

I 

/ 'I 

Itt 

'" ~ 

'/ 

~ 

/ 

TABLE 20: 

RECORD SHEET OF CLASSROOM INTERACTION PATTERN IN CLASS D 

PRIOR TO INSTRUCTION 

Time teacher ~~~~~~~A~~ proximity 
I Negetive students Time teacher 

wa~ts 
Reinforcement statement Questions takes to ans. 

I 
T -

·1 
/ I I 

.. , .... . _ .. " -- .- . " - - - . - - - . , 

· - - -' - .- , - / '/ f I -I .. , - .-
., . \ ... '.. - - . - ... - . , . .- - -. - - - -- " ... - -I- . - -- -

~ , · · - , · - ._. -. .. - - - . -- . - - -

I --- .- . ""- .. - _. .-
I • • I I • f 

- .- +- - -- - - --t- - - .. - - - _. 
• I ( , 

- - 1 l; , 
- --. - ... _ . ... -

I I I / t · • ~ t 
.. • I • . I • " . -- , . .. ... _ .. - , - -

'I 1 / . , 

I , · . ~ "1+ I J ~I • • • r 

• • I I f / , • • l-- .~ - . . _. .. • / I I- tl ~ 
~ • , 

- . -- -. 
, t ~ ~ . I I • .. 

· • I 11 • · · · · - u 

• • · : . / II · • 
I · 

• • . ;. It / • 
~ t I" • I 1 I ( • · , · · i • I / ~ , 

· · · if 
. - _ .. - - -- - .. . ' 

, .. · I I • 
• I I If / • • • .-

~ .. 
· , , 

/ I I • • 
~. / '/ • · , 

• • , I / / I I 

l~ -- 1-
/ , I 

Eye Contact pecia1 Dutief 

i 

/ I 
... _ .. - _. •. -

I - _. 
! 

- - - -.. ." - - -- .-- f-- .. 
I 

- -
.- -1- .. - - .-

. , 

I 

II V 

I .--1-- - -. . -
.. 

/ 

I 

I 

'- ' 

. .- - - - ... 

I { - :-T' . 
-'- - - -- _. -j . 

-H--i 

1f I II 
I 

- ~ ..... - , 



, 0 f-3 
Z :r: 

I:Ij 
f-3 

I PT3 FT4 PT4 PT4 ST stat 
iGROUP~ FTI PTI PTI FT2 PT2 PT2 FT3 PT3 

a b a b a b a b 

:r: ~ I:Ij 

I"Ij ~ 
0 

-
A ?8.61 77.48 69.84 80.90 88.13 76.48 50.66 75.75 73.90 76.41 75.00 78.50 74.15 X 

.~.- .. - _. __ ..... _.- ----
_. ~ ~ 

H (fl 

30.72 28.30 21.44 20.44 ~3 .33 9.42 30.81 20.20 15.65 16.67 19.90 4.79 ~.~ ... 12 
(') 

....... _-- .--- _ ... _ .. _-- _._ ....• --. -- -- ... --.. - _ .. -_.---- - _ .. -----
--_ .. 

<! f-3 
I:Ij 

~ 
~ t1 

~ 

lI..ast. ~1 21 9 /8 1'-6 7 30 20 10 29 13 6 ~8 n 0 t1 fg I"Ij 
(fl 

71.25 78.50 -
B 50.62 '9.84 66.56 X 

- - ~---.-
_ .. _ .... ._--- _._-

Feed- ~2.39 2-09 21.16 23.88 18~66 
a 

. -- 1-----_ ... _.- --- - .. _."' -- - ----- -----_ ...... - -- - -

Back 
~1 

32 29 
31 32 n 

(f) 

I 
t1 

f-3 I:Ij 
C <! 
t1 H f-3 I 
I:Ij ~ 6j f-' 

~ H 0 

~ H t"1 f-' 
C/J 0 I:Ij i 

Z 
H f-3 tv 
Z I:Ij 0 f-' 

(fl I"Ij 
I:Ij f-3 

56.69 68.23 32.4~ 2..~g~_ 49.69 -
C X 

. -.c ._------ --_._---- .... - - . - ---------- .----f-. 

17.46 19.02 26.00 26.10 26.80 .0 
... ----

~ 
(fl I:Ij 

~ 
:r: ~ 0 

(fl :r: 
f-3 
I:Ij ::8 0 
(fl I:Ij I"Ij 
f-3 t"1 _. __ .... - -- --~- ~- - ._".- - .. - . _ ... ----. - - - .. ... --

t"1 f-3 

Con. 29 30 31 31 30 n ~ ffi 
(fl 

I"Ij 
f-3 0 

D 
59.03 73.33 71.03 ~6.88 78.00 70.01 72.19 72·J3 .. IhQ ?1.38 ~2.06 78.75 890g 'X" 

-------- -_._-.---" ---

33.44 f3 0. 48 24.51 D3.62 ~6.06 19.84 29.81 18.08 12.15 19.17 14.96 9.04 13.71 0 
Mast. 

-----"-- --_.-.. - -.. ---- ... - ... .. ----_ .. _ . _.------_ ... -

ireed
- 26 119 8 24 ~5 5 32 12 7 32 9 4 30 n 

back 

:r: c 
I:Ij :::0 

~ 
0 
t"1 
~ 
(fl 

I:Ij (fl 

:::0 I:Ij 
(fl 



-102-

TABLE 22 

SUMMARY OF.RECORD SHEET OF CLASSROOM INTERACTION RECORDED 

BY, THE TWO JUDGES 

Class A Class B Class C Class D Variables 

ML IT Control ML+IT 

++++++++ 
+++++ ++++++++ ++++ ++ '1 Teachers 

+++++ +++++++ ++++ ++++++++ 2 Questions 

+ + 1 Supportive 
-

+ + ++ 2 Statement 

" 
+ 1 proximity 

~ 

-r 2 in space 

1 Reinforce -
2 ment 

+ 

1 Negetive 

2 Statement 

~ 

+++ +++ +++ ++++ 1 Students 
-------- r----~- ---

Questions 
+++ ++++ +++'- ++++ 2 

+ 1 EyeContact 

++ + ++ 2 

+' 1 priviledge. 

2 
and Duties 
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TABLE 23 

THE TIME FLOW CHART OF THE STUDY 

! 

ML + IT Control C IT B MLA Activits~ask~ 

18/1/84 18/1/84 18/1/84 1&/1/84 started! 
~. 

19/1/84 19/1/84 19/1/84 20/1/84 Finishec 

19/1/84 20/1/84 20/1/84 20/1/84 FT1 

20/1/84 - - 23/1/84 C 1 1 
120/1/84 - - 23/1/84 PT 1 

25/1/84 - - -:-25/1/84 C 2 --r-----
25/1/84 - - 25/1/84 PT 2 

23/1/84 23/1/84 23/1/84 23L1L84 Started 
~---------~-r---.-------- t----- -------f---

24/1/84 24/1/84 24/1/84 24/1/$4 Finishec 
----- --1---

25/1/84 25/1/84 25/1/84 25/1/84 FT 2 
1----------- --- --_. ~- -.-.. --- -- -- -- - _.- .---- --- - .-- .-.---~--- -

25/1/84 - - 25/1/84 C 1 
-- ----_._-- -- - --- r----- -

26/1/84 - - 26/1/84 FT 1 2 
----~-----... ----.-- ._----. __ .-- -----_.- ._--- ---------1---

26/1/84 -- - 26/1/84 C 2 

26/1/84 - - 26/1/84 PT 2 

27/1/84 26/1/84 26/1/84 27/1/84 Started ------r--- 1-----------I--

13/2/84 27/1/84 27/1/84 ___ . 1~/2/?f!_ Finishe( 
--- t--------- - --

13/2/84 13/2/84 13/2/84 13/2/84 FT 3 
--

13/2/84 - - 13/2/84 C 1 3 
f--- -- ---------_. 

14/2/84 - - 14/2/84 PT 1 
~------------ ---.. -----
14/2/84 - - 14/2/84 C 2 

1----- - ---- r------ ----'" 

14/3/84 - - 14/2/84 PT 2 

14/2/84 14/2/84 14/2/84 14/2/84 Started 

15/2/84 15/2/84 15/2/84 15/2/84 Finishe( 

15/2/84 16/2/84 16/2/84 15/2/84 FT 4 

15/2/84 - - 15/2/84 C 1 4 -, 

16/2/84 - - 16/2/84 PT 1 

16/2/84 - - 16/2/84 C 2 

16/2/84 - - 16/2/84 PT 2 
19/2/84 17/2/84 17/2/84 17/2/84 ST 

F.T. : Formative Test,p.T.: Parallel Test,C: Co]:;rectives 
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