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ABSTRACT | N, ,
Modular Tutorial Instruction (MTI) Versus
Individual Tutorial Instruction ITI)

.\\

Marinos Razis

The purpose of ‘this study was to detérmine the effectiveness
of MTI versus ITI in Remedial Math. Both methods were
tested using ~Pilot-testing and Summative Evaluation. Pilot

‘ f :
Testing with a small sample of 8, grade 7 Remedial Mg,trh\

students, was significantly in favor of MTI. S‘ummativ!
evaluation was conducted with 22 randomly selected, grade 7
Remedial Math students using; two treatment conditions with
equal participants, the M;)dular (MC) and the Tutorial (TC).
.F"our tests were aiministered to both conditions and a

] - R
Questionnaire to MC. MANOVA for group differences showed

significance for MC,.F(5,16) = 10.71, p<.0002. Effects

est:‘imatrewz showed 42% difference in gain for MC, . ANOVA

" for difference between Immediate and Delayed Tests revealed

f

significant main effect for treatment, F(1,20) = 95.84,

2 <.0001, and time, F(1,20) = 55,33, p <.0001. MANOVA

for completion time was not significant F(5,16) = 2,019,

p>.13 MANOVA for group efficienci_es revealed significance,

F(5,16) = 3.i25, p {.03. w? for efficiency indicated a
difference of .145 or 15% in favor of MC. Results of

Student Questionnaire were greatly in favor of hr1.
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CHAPTER I .
INTRODUCTION

- : A The Problem

-

'"Coliege Tutorial" is located on Park Avenue,
Montreal, and is a private school of 'tutoring'. Its
purpose is to help students with difficuitieg in their
subjects and studying habits. It offers Individual )

“Mutorial Instruction (ITI) for all levels, from elementary ™

schodl to‘college. College Tutorial (which from now will
be called 'The College'), operates an all year found tutorial
program, The groups are usually quite small (4-6 students
in each group) and each student works in;z;endently at
his[her own rate, pace, and time. The tﬁtor‘gives -
indi;igual help to each student accoréing to his/her needs,
assigns homework or classwork, corrects his/her
B assignment(s),Dadministérs tests and depides if a student
 has mastered a particular concept and if he/she is

ready to move to another one, lThe College, with the

900peration of parenté and the administration of public

schools, receives students who have difficulty in fheir

subject(s) for ITI. °

Since each student who attends lessons in The

College has a specific problem in h%g[hér subject(s)

which is different than that of any other student of

The College, and since each student differs ;n his/her

capacities, rate of learning background and motivation,
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’ :’gt becomes difficﬁlt for the administrétipn of The

College to create homogeheous groups to satisfy the needs

, of 'allustuden‘ts‘. The administration is forced to create

gz‘oups éonsiéting of stuc*ents who belong te different

,levels and *have different capacities and purposes.

Thé prlncipal of The College, who is also the person

conductj[ng this study, after 12 years of experimenting on ’

how to improve indlvidualized instruction, has identified

the . following problems

1.

2.

The fact that students who follow tutorial

- lessons at The College come from different

school systems of Montreal, ha\ung different
backgrounds motivations and interests, makes
it very difficult for The College to create
homogeneous groups with students covering. the
same material and using similar @exts. Thisl
forcos the administration to create heterogeneous
groups wi:h students‘ of‘ different levels, needs,
and capacities, making it difficult for the
tutor to handle all these different students''
needs and levels. | ‘
Since in each claéo there are students of
different capacities', backgrounds, ra)tes ‘of

learning and motivations, it is difficult for
the tutor to distribute the class time equallyy’

giving equal help to every student in the group.

Whereas one student, for example, can do 10

s
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exercises in 5 minutes, apothef can take 20

mfnutes, or even more, for-the same exercise,

The glower‘ﬁtudent is usually motivated'léqs,

his/her attention span is shorter than tnat,of'
the‘faitér~student, anq is lesé Yilling toj ask
questions. "The student whose motivation is high,
on the other hand, is more willing to ask
questions and performs tasks more rapidl& thanv

the less motivated student. This results in

the tutor spending more time with the more able

student and less with the less able one, so that '

the tutor's time is monopolized by the faster or

the more able studght. , ) :

Since student's needs are not always satisfied—
to the desireq level, f&r thé reasons mentioned
in the above two paragraphs, motivation and
performance proﬁlems are created while'the - o
student's dependence .on the tutor teids'to
1ncrea§e." Low motivation usually means low
performance. Thus, a student's mastery level is

not reached unless much time and effort is put

" in by the tutor for each individual learner.

‘This, in turn, causes another problem:

Since much effort“and time is needed for each

individuyal learner, a tutor cannot rece?ve morxe
than a'vefy small.numﬁer of students at’a time
(4-6 studen%s). This forces the administration

of The College, to either hire many tutors to

.
L ST S Sy
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:tutor’ a small number of students or to exten;i Lo
tutors' hours %o cover the needs of tiae students. 2
More cla@s are 'also demanded as the number of
student's ino_rea_ees. TAll ‘{:he;b mean more cost’,to .
"The College, and more cost means higher tutoring
fees. |
The probleﬁle heretofore mentioned ha"%;e"‘caused the

Y

administrati n of The College to fé;tahi"nk the instructional
-« O

organlzatlon and approach to 1earn1ng that The College has

tradltlonally used. It is obvious that a more effective

3

approach is called for, which: ‘_ ' ) ‘ t
»

1, Treats students as ind1v1duals even though they .
may be working within heterogeneous groupe.
. .2+  Produces more effective use of the tutor's time,

3. Allows students to wo;k at theif own lével and

. pace, thus impr‘ovihg‘the students® motivation

ar;d desire to’ﬂechieve the needed objectives,

4. Reduces the need for extra tutors', t}iereby/

reducing the cost of instruction.

It appearé that The College is in need of some. form
of individualiged instruction.~ In the next section, the
’literature on this subject. is briefly Ijeyhiewed in order 5
to determine if an individualized approach could partially . e j"j

address the problem of The College.
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CHAPTER II ° o 4 ¥
REVIEW OF LITERATURE -

LS

| During the last two decades a number of approaches
to Individualized Instruction have been developed Among
those approaches, the most 1mportant ones seem to have
ederged between 1960-1978, After 1978, very few improve-
ments were made to existing approaches., During these |

two decades, much has been said and written; libraries

o ‘ were'filled with descriptions, prescriptions and approaches
E : to improve this field. Yet, there is little evidence
that,meaniﬁgful change has or is taking place, _
Among the common approaches developed between 1960-
1978, are PSI, PQAN, IGE, IMs;'PLATO, DPI, ATA, PSA, and
IRI (Gronlund, 1974). 1In the past, many efforts have been
‘made'to\sequentially arrange the curriculum in small
components which clearly state performancé objectiveé 80
that the students may proceed at their own rate of
learning or self-p;cing. Pac?ages developed have been .
typically a self-coﬁtained set of teaching-learning
materials designed to tegch a single concept or idea and

e in

structured for individual and independent

v

" continuous progress school program (Geofgiadis) 1974).

- Teaching-%earning materials which developed

t wefe not found all effective as sel ipacing,

« in the
selfoinstructional, or self~evaluating according to
) - [BoOme studies which will be mentioned later in the section.

rd .
~~  In the past, one aspect of teaching or context: in which
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téaching occurred that had received little attention by
researchers.of teaching, was individualized instruction
(Zahorick, 1969). Zahorick states that there was a
éomplete‘paucity if not a éomplete absence of knowledge
concerning téaching in a one-to-one-éituation. He ‘
stresses the fact that individualization deals with
individuality and iés purpose is to recognize, enhance,
and develop individualitf. It helps individual .
children to grow in individual ways, to become what they
might becqme, and to extend tﬁeir vision and promises,
The  goal is to make a unique person more‘unigue. Though
many individualized systems have failed their purpose

in the past and many éugéiculums were not built to
satisfy individual peeds, theréiare many positive‘elementé,

many advantages, @n a well designed curriculum of

"individualized instruction . -

-

According to Parker (1963), there are two important
outcomes of individualized instruction: (1) pupilé
1earn.{?tter and faster on their own, and (2) tutor's
time is|save§ for guidanbe,.ﬁhich seams to be
gne of the best guarantors qf equality in an
organizational framework in our schools that is built on

the basis of a clear recognition of individual needs,
' .

Sherman (1978) empirically concludes that Personalized e

System of Instruction (PSI) shows a reinforcement of
{
positive attitudés toward the course, higher motivation,

and increase level of performance. His conclusion seem

AN
%
5
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in accord with Parker's confirmation about the outcome,

of individualized instruction.

Lewis (1977) - gives a more precise outline

of the

.advantages of individualized instruction. He states

. that individualized instruction seeks.to make determination .

I

abomut each child's learning potential to the fullest

extend with a variety of carefully selected instructional

approaches; For him, the system of individualized

instruction is an,"e?fective grading system" and the

principles of this system are: (1) the student has a

knowledge. of what is expected, (2) the student has an

opportunity to perform at his own pace, (3) the student

¥knows how he or she is doing, (4) the student receives

on the baégg«g results achieved.
‘4

Heleﬁ\D is Dell (1972) states that many teachers

~_ who have experienced changeover from the traditional to -

the individualized classroom have noted that growth has

occurred not only in their students but in' themselves.

She believes that each student in a classroom is a

unique person with his/her own needs, interests, and

abilities. . Individual students should have the

i:f assistance and support and (5) the student is rewarded

)

B oppértunity to work toward achieving objJectives that are

"appropriate for them and be allowed to work at a pace

that is challenging to them. They should be encouraged

40 work on an objective until they have reached
change to one that is more appropriate to their

Dell does not see the point for the students to

}-u e ]
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to a new conce%t until they have mastered the old one(s).
Repetition of a concept should be rather encouraged; as
long as, of course, the student is not forced to this
repetition but it is left to his or her own volition,

Carroll (1967) states that most learning 'tasks in
a school curriculum can be mastered by all students if

every student is given'the necessary time. The time

'needed by a student to learn a school task is viewed as a

function of the complexity of the task, the aptitudes
and prior learning of student, his/her ability to
understand instruction, his/her preserverance in mastéring
the task, and thé quality of the instruction which
depends on how clearly the learning tasks are defined,
how well the matérials are sequenced and graded, and how
effective tests are used to prévide encouragement, praise
and corrective feedback, . |

Champagne and Goldman (1975) believe that most .

students can and should be responsible for the direction,

mode, and -pace of learning. When a student is not

~prevented from assuming this responsibility, learning

becomes a major factor in building a positive self-image

for each learner. If this is a sound expérimental

evidence, then Dell is justified in stating that a change-

over wég experienced not only in students but in the :

teachers as well by letting individuals work at their own

pace. '
The Association for Supervision and Curriculum

Dévelopment (1964) gives a still better outline of the

13

~ e
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- =

advantages of self-pacing instruction. According to

thié Association, in order that maximum potentiality

can be achieved in teaching children, sevén possible

ways afe -suggested: (1) observing and listeniné to

learners with increased care and concern, (2) achieving -
openess in pupil~-teacher relationships to permit improved
responses and interactions,ﬁ(%) recognizing and accepting
different ways of responding according to learner's
individualized styles and needs, (4) questioning, probing, g

and responding in ways that lead learners to assume .
responsibilities, (5) standing aside judiciously to let |
the learner discover and exercise his own resoufces,

(6) ‘place learners in varying roles, (7) achieving

free and constructive communication with tle learners,
and .(8) clearing,the way by whatever mea;s for stretching
learner's minds and abilities in creative, self-fulfilling
Endeavor. ' |
In a study on individualized instruction at the
University of Pittsburgh by Robert Glaser (Hooper 1971),
who was the director of Learning Research and Development
Center of the University, three important areas were
emphasized: (1) the analysis and definition 'of continuous
. educational objectives, (2) the development of
assessment and diagnostic procedures to monitor ‘individual

learner's progress through the individualized curriculum,

(3) the design of appropriate instructional materials
in various media. Among the six requirements that Glaser

4
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3
provides in designing individualized systems of instruction
in order to satisfy individual differences, two of these
requirements seem to promise more in the success of

designing-such a system, The first is that the students

‘must be provided with appropriate instructional materials

so that students acquire increasing competence in self-

directed learning; this requirement impiies that the

. curriculum must be designed in a way as to help the

student gain self—independence and confidence in self-
studying and self-evaluatlon. The second important
requirement in designing an individualized system of
instructlon is that special professional tralnlng must
be provided to school personnel so that they can
accomplish the evaluation diagnosis and guidance:of
student performancel According to Glaser, a design of
individualized system without .speciall rofeésional
training of the designer in such systems is likely to fail
to achieve its objectives, A successful system of
individualized instruction is one which is well designed,
re-evaluated, re-implemented in a continuous feedback
procedure until it is perfected or until it meets all
necessary criteria of an individualized system mentioned
earlier ;n this section. |
Individualized indtruction studies conducted at the
secondary school level generally report no significant
difference in achievement or the quality of work
proddced. However, one study reported that low IQ and
low reading ability groups did achieve significantly

q

-
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' bétter through the self-instructional method (0'Toole, 1966).

Another important study on individualized systems
of instruction in secondary schools was recently conducted
by Bangert, Kulik & Kulik (1983), at the University of
Michigan., This study was referred by the authors as x
"meta-analytic" synthesis of findings from 51 previous
studies on individualized instructions conducted by Hartley
in 1978. Results of this "meta-analysis" indicateddthat
the 'use'vif,individualized teaching systems have only a
small effect on student achievement in secondary school
courses, This result was based on a yariety of academié
settings and research designs and it held trug for both
published and unpublishedlétudies according to Bangert.
In addition, it was found that individualized teaching
systems did not contribute significantly to studentfs
self-esteem, critical thinking ability, or attributes
toward the subject matter being taught. Bangert states
that in Harfley's 51 separate studies on individualized
matbematics teaching, it was'found that at elementary
level individualized -teaching raised pérformance by
only .12 standard deviations while at high school
level the performance increment was ,44 standard deviations,
Bangert alsc mentions another later studying in 1981 by
Kulik which reported a .60 staﬁdard de%lations at college
level. These findings, according to Bangert were
different from those of Black and Burns in 1976 who found

& ‘
that students taught for mastery outscored non-mastery
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students on achievement tests by .80standard deviation
higher on achievement measures and that mastery approaches
typically elicited more favorable aﬂfective reéponses
from students. To summarize Bangert's findings on 51
8tudies, 49 reported effects of individuplized systems on
examination achievément of students, 14 gtugies reported
effects on student aﬁtitu&es toward school subjects, 4
.reported effects on student self-concept, and 4 on
critical thinking skills. Q

‘Bangert and ‘his polléagues concluded that indivﬁhualized
systems of secondary school teaching have not met the
greét\hopes they once raised and that only one-quarter of
the 51 separate studies.yielded significant findings;
since nearly one-third favor conventional instruction, and
that their own 'meta—analygis' produced s}milar results.

They also suggest -that elementary and secondary school
students may need more stimulation, guidance, and

support, a requirement which is not necessary at
college level since students at this level may be prepared’
to work under conditions of individualiﬁed instructions,

‘The above findings by Bangert, Hartley, and others are
very significantlin the field.of individualized instruction
and raise séveral important questions: Should individual-
ized system of instruction be removed from schools? Should
future courseqdesigners be‘discouraged in designing

individualized systems? Was the theory of individualigzed

leainimg;as giﬁing the best results misleading and

— e ——
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. unrealistic in application ?
Neither Bangert and his associates nor other researchers

of the area of Individualized Instruction who have reported -

weaknesses in ind ualized teaching systems have. come

.with analytic planations of these weaknesses, That

a great number of individualized instructional systemg

are proven to be ineffective and not as desired does

.not actually mean that curriculum designers should

be discouraged and turn to another direction. It means
that futufe‘d!signers and implementers should be more
cautious about the effectiveness of such approach and tﬁét
a thorough investigation should be conducted to determine
why some systems were proyéh ineffective., On the other
hand, existing system could be used until alternative

ones are developed and tested and could replace the

existing ones., Future course designers should be more

careful in designed individualized system so that not

only appropriate software and hardware are provided but
also it is important that the designers of such systems
should be well trained in accomplishing properly-and
effectively the evaluation, diagnosis, and guidance of
student performance. Implementors of self-instructional
gystems should conduct formative and summative evaluwation
as outlined by Bloom (1956, 1971), Wakarchuk (1973),
Drumheller (1971), and others. _

There are self-pacing systems which have fuifilled

~ e
their objectives to a maximum expectency such as the SRA .

e
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(Parker, 1969).which is proven successful and is used ih
many schools of North America for the last 10 or 15 yeais
to teach English and other subjects. On the other hand,
there might be other factors which are not previously
- mentioned that éffect students in not achieving as

they should through self-p;cing curriculum(s).

One of these factors ;hich seems to contribute
most in the lack of effectiveness of even well
de;igned systems, particularly in lower grédes is the
inability of students to be self-taught. Particulériy .
at elementary school levels teacher are, as Davies (1971)
points gyt,-sPoonfeeding students. Students are not ‘
trained‘£é§becomé self-independent. Glaser (Hooper, 1971)
suggests tﬁ&ﬁ,gfudents must be taught and provided
with apprOpriaeéjinstructional materials so that they
can réézire (and of course acquire% repeat}ng )
competence in self-directed 1earni#g. This training
should, for best results, start at the very early
stage of the child's de%elopment. At this early stage,
children should be traiﬁed so that they can perfo?m-
tasks on their own, with the constant cooperation,
‘required a}df and observation of their school

‘administrator permitting them to develop gradual

increment in self-studying capacities, self-

~actualization, and in the creation of self-image.

Only thgn individualized instruction, even the less

wwell-deéigned one , will be more effective and more

beneficial to.children in all three domains, the
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cognitive, the affective, and .the psychomotor.

Among the many approaches that can be found in )
designing an efficient, self-pacing, sclf-€?aluating,
indiviguaﬂhzed system of instruction, Russel's'(1974)
approach seems to be thore attractive one. Russel calls
his system of individualized instruction, Modular
Instruction". For him,sa 'Module! is an instructional
package cealing wfth aésingle conceptual unit of subject
matter. It is an attempt to individualize learning by .
enabling the studentitb master one unit of content
before moving .to another one. Some of the fundamental\‘
character}gﬁ@cs of Modular instruction are: '

1. Self-contained, self-inétructioﬁal package

Qu,AConcern for 1nd1vidqal differences

B3 ,A.

]

‘ B ‘Statement ofjobjectives
4, Associationj structure and sequence of

~ l
¢ B

knowledge - o
, 5. Utilization/of a variety of media
6. Active participation by the learner e
7. Immediatg reinforcement of responses :
8. Mastery ‘evaluation strategy
Russel states that these are the general characteristics

"qf Modular Instruction but any given Module may not have

-

—~

all these characferlstics.

T e e gt e o
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CHAPTER III

DESIGN OF MATERIALS g

Téntative Solution to the Problem:

\
In the section of "Review of Literature" a number of
approaches to individualized instruction were discussed
with the intention of hncovering a method that could bé
used to solve the problem of The College.

. The findings indicated that individualized instruction
is ~a good method for tutoring stugents. Of course,
individualized instructioﬁ means different things to
different people. Some of the methods discussed were

—eyeated to improve learning by individualiz;ng traditional
;nstruction in a way to ﬁeet the needs of the majority of
learners, Other approaches suggested teaching by
thé use of a computer and still others by pr%pared learning
packages of Modules. Among éll these approaches,'Modular'

- instruction (Russel,1974) was chosen as é basis of this study.
The essential charactgristic of this type of instruction
{s the studentg' freedom to move through the program at

their own rate and time, The students through this type

of instruction work’on a particular objective until they

have mastered the ®wppropriate concepts. Modular instruction
ives emphasis to -direction,“sélf-instruction,
ge\.f-evaluation confidence on thé part of the learmer.
THe self-instruchHional approach of Modules, &he predesigned
tests and prepared step-by-step solution of exercises and

problems, give continuous and quick feedbéck, so0 thaj/mhe

’
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©

‘'students dan decide whether 6r not théy have mastered a

-

particular learnipg objective,

}Referring to the "Problem Section"fof this study it
is easy to see that the existing problem was created &ue
to the diversity of the students' goals, needs, background
and motivation. The administration of The College ™

t

decided to Individualize Instruction to the point that

¢

fhe student would become independent. of the tutor and

‘of the other students of the class and that the student

could choose the objectives ensuring thus efficiency

3 >

and effectiveness in his/her performance.

1%
The administration started producing self-instructional

Modules, that could teach Remedial Math to grade 7 students

who were following courses at an English Secondary

-

Institution and if results were saﬁisfactory this method
would be extended to cover other grades andr?ther courses.,
Then each successful course would be also translated into
French so that students who would come from a French

system would fit into the same curriculum and into the same

-

class as the anglophone students. This system of self-
instrpcticnal Module Wa8 based on Russell's (1974)

concept of Modular Instruction,

t

Th}s“program if successful, would considt of

\ Q

.
Individualized Modular packages containing a pumber of

"Self-Instructionél Modules". The number of Modules a

on ws N
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Modular Package would contain would be between 20-3%0 and
would cover the requirements of ome year cpurse of'study in

Math as outlined by the Minister of Edcation of the Province

.
~ow

'Bach Modiule was divided into 4 parts:

1. "A Pretest" was designed”to measure the.entry
ability #f the student and how much he/she
already knew from7objectives contained-in the
Module; this deter¥Mined whether a student
was necessary to studyyall work of the Module
or only a part of it{

2. Main conceptual "Fram;s" covered the concepts or
obPectives of that @odule including examples
and exercises. Inséruc{ions used in the Ffames
weré made simple for the student to follow and

. solutions to examples were provided.for '
‘immed;atg feedback.

3. A "Post-test" was designed to measure étudeﬁt's
performénce aftér studying the Module and how.
much the student had gained.

4, Aﬁ "éﬁﬁendif" had included answers to Pre/Post
Tests, Solutions tolReviey Exercises, and a

Student Score or Evaluation Sheet.
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. oo . s ¢ | . L
ma'-»&p. [TV PUEPUS AV R s, PR e . . et
s — - - - R

e m—

Pilot-testing r

Me’thod of Pilot=testing

A pilot=testing was conducted by the authof ‘
himself at The College iﬁ the summer of'1982 between
Eight grade 7 Math studéntg (first year high school)‘;
volunteered for the experiment. These‘voiunteers wefe
taken from different groups of students who were having
tutorial lessons in Math, and two prepared Instructional'
Mddules were tested. These particular Modules were:
| Module 1. Adding Integers
Moduie 2., Multiplying Integers
| The volunteers were informed on the purpose of the -
testing, the ptrocedures of the evaluation, and t&e
method they should follow in order.- that the result of the
evg;uation would be valid and would show the effectiveness
‘of the system as self-instructional. The method employed'
-in the Module W8S also explained,(The function of the
"Pre/Post Test" as well as the "Frames" and "Review

Exercises" of the Modules).

¢

\
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Procedures of Piiot-testing

’

After the §tudents had completed the two Mo&ules
a pgepared ‘questionnaire' was giyen to them to test
the strengths and weéknesses of the system. |

For testing the system, "Pre/Post Test" and "Timing"
were coﬁsidered. The purpose of the Pre/Post Tests was
also to test the method and content of the Modules if
appropriate as Self-Instructional while time was kept to

see whether a Module was too long or too short,

_Results of . Pildt-testing .

General Observation, The maximum time to complete

each Module was 60 minutes and the minimum 40 minutes

"while the average time/was 45 minutes. The time it

took to complete each Pre/Post Test was approximately
40-45 minutes., )

Only 4 of the 8 students asked the tutor questions
iﬁ the first Module and only one in the second. Questiions
askeduﬁefé about clafifiéation of directions given and‘

after each Pre or Post Test.

[}
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Analysis of Respon;;s of the Student Questionnaife
resulted in fhe following results in percentages:

1. Seven of the 8 (87%) students who participated
in the Modular treatment agreed that Modules could be used
ag both Main and Review Teaching Mafe;ial and only 1 of the
8'(13%) stated.that Modulés should be uéed as Main Teaching‘

Material. Thus, all 8 students agree that Modules could

- be used as Teaching Material,

2. Sii/of the 8 students (75%) stated that tutor
was not necessary, S

3., One of the 8 students (13%) stated'that the tutor
was necessary in the béginqing of the lesson in case
someone would need him/her. '

4., Seven of the 8 students (87%) stated that Modules
were very easy to follow while 1 of the 8 (13%) said that
{hey were relatively easy.

5. Five of the 8 students (62%) highly recommend
this system to be used as 'main' teaching or learning-

material in their regular schools, while 3 of the 8

students answere&§that the system could be much used in
N , '

"their schools.

6. All participants of the treatment (all the 8
students) found the Modules 'normal in length .

7. In respoﬁses to the questioﬁ on whether they were
lost somewherg in the Module during the study Bnly 2 of
the 8 students (25%) responded that they were lost only
few times and had to ask the tutor for help.

R NP SIS
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Interpretation of Results, Results of this Pilot-

’ testing were very encouraging. The responses of the

participants of the testing were positive as to 'content’',

'method', and 'system' as self-ingtructional. EightyJ

-geven percent (87%) of the participants found Modules very

easy and the -rest found thém fairly easy (which suggests
that all participants found them easy). Most of them (84%)
found that the tutor was not necessary and (75%) affirmed’
that they- were never lost during thekstudy.

The fact that all participants recommended the system
to be used in their school either as 'main' teaching
Material or as an 'aid' showed their preference of this
systém over any other one,

Results also showed that Modules were of 'normal’
length and that the maximum time to complete each Modile
was 60 minutes, )

Conclusion, The above findings of the Pilot -

- testing were very encouraging and showed the administration
of The College "the, green'light" to go ahead with the

system and produce more Modules for further 'implementation'
and-'testiné' fof efficiency and "effectiveness, How much’,
the new Modular system would help solve the problem of

The College would be decided by the findings of the
Summative Evaluation which followed next.
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CHAPTER IV

EVALUATION

~

Goals of Evaluation

" The goal of Summative Evaluation was to test the

Effectiveness of the system. It determined the success

of the author in developing an appropriate instructional

strategy based on related available research that

provided iogical arguments in support of the following

objectives;:

1.

3.

4.

Thé first objective of this study was to

ascertain that students could gain more between

Pre and Post Test in Remedial Math through Modular
Tutorial Instruction than’ through the usual
tutorial help prov-ided to the students as
outlined in the 'Introduction' sectio,n’i |

The second oi)jective was to ascertain that
students who study through the Modular Method
would retain more .of the knowledge tify have
possessed than students of Tutorial s;essions,
after '; period would have been elapsed,

The third obje'ctiVe was to ascertain that
students of Modular Instruption would not take
a much longer time t;a perform a task than the
student of Tutorial session.

The next objective was to ascertain if:

('—'(Y students could follow exact instruction

through the Modular Method,

o vy
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b) students could be better motivated through

PP P e ind

this method, )

c) tutors could be needed much less by the
‘student than are needed by the usuval tutorial

>

" lessons, "

S A P oo v o g o s A

Results of this evaluation would also serve to guide

pp—

- revisions of this teaching system to make it more

1 ' effective anvd efi:icient (as is the purpose of Formative
Evaluation) and to encourage the administrator of The

. College to ‘'design' and 'implement' a whole curriculum
in tutoring mathematics tor high school étudents of all

grades,

PRI e s
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Method

Sample

The sample consisted of 22 students, 20 males and
2 females. This comprised about 20% of the total college

population at the time when this sample was drawn from

this population. The sample of 22 students were all

1 Mathematics students who had particular

\

grade 7 regular

difficulties in Mathematics and were attending regular

© tutorial lessons at The Colleée. The conditions forxr

selecting the subjecf:s for the experiment were as
follows:

l. Initially, ,onlg regular students with an average
grade of less 1;han 50 percent(50%) in their
reéular school work were considered for remediation
and selection; student‘s with an average of 50% or
above were not taking tutorial lessons for
remediation but for im'provement' only and could
not be considered for this study, /

2. All participants chosen were 'regular‘ students
and no students with known learning disorders

participated in this studye. -

lRegular students in this context means that they were
enrolled in normal junior high school classrooms in the

“public school system. )

O R
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1 .
3s All grade 7 remedial students (with less than
50% "average rade in their school work) were
randomly assggned into 6 administration
sessions.

Ngit, the sample of 22 students were randomly
assigned to two main groups: Modular Condition(MC)
and Tutorial Condition{TC). Exactly half of the
subje;ts participatéd in each of the conditions.

From each of the two conditions 3 administration

sessions were randomly formed. -

-

-

1 All available gradé 7 Remedial Mathematics students

who were tollowing Tutorial lessons in the summer
of 1983 at The Colleges With an average of less
than (50%) in their regular school work gwere

considered for this study.

[
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Four different t?‘sts were considered in the c‘l‘esign
of this study. These tests were as follows:

1. Pretest (01) - o 5
2. Posttest (02)

3. Immediate test (03)

Toe o it aine

4, Delayed test (04)
The Pre/Post tests (01 and 02) were part of the
materials and were used to h'elp the evaluator analyse the

performance of the students and their gains while moving

from one lesson to another, during the administration

[
$

sessions. ' :
The Immediate and Delayed tests (O3 and 04) were

used as main testing instruments for the analysis nét only

of gtudent's performance and behavior, but also of testing

the validity of the evaluation as a whole, by analysing tests

03 and 04 across the two treatment conditions using these

PRV W

tests as repeated factors. Test O4~Was also designed %o i
determine if a parti'cular behavior of the student during, ‘ :
instruction would be extended past the instructional period -
(s?veral weeks later), Using test 04, the time effect could
also be studied and decisions as to which of the two methods,

the MC or TC, is a better one could be made. :

1)
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; The Posttest only Cont;'ol Group'besign was used
for the treatment of both Conditions 'in this study. The
-Modular Condition and Tutorial Condition are shown -in
Table 1 which is based on Tuckman (1972), with the
addition of the inmediate (O5) and the Delayed (0,) tests. -

TABLE 1
Basic Experimental Design Used

in this Study

Treatment (T) Leseonsl

X) 0,
Xa 0y
X3 0,

MC R
X, 0,

o o o o o
S A = =

Xg 0,

1 %1 %
0, X5 05

7 R .0, X5 0,
-0, X, 0,

0, X5 0,

* 0, X4 0

e

v 03 04

&

1 these refer to the consective nature of the lessonS within-

‘each treatment condition.

L.
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In Table 1, X;, X,,X5,X,, and X; indicate the five /
consecutive lessons that students of both conditions
received during the instructional period. Tests 0, and 0,
are the Pre and Post tests. .Tests O; and 0, indicate the °
immediate and delayed tests, while R indicates that subjects

e b Ao ki o

of .both treatment conditions were chosen randomly.
AN
Two groups were employed in this design., .One group,
the MC, received a treatment Tl of Moc?lar Instruction (MTI)

while the second group TC, received treatment T2 of

! Tutorial Instruction (ITI). Both groups were given a

T A e et mamm e o i S YN 3

Pretest O, and a Posttest 0,, and an immediate test O3
and a delayed test 04. The subjects of the MC were
Fad +

subjected to the same experiences as that of the subjects

of the TC under different treatments: Ty (MC), and T, (TC).

s o e e s e s 4 s
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Materials

Sample Materials., Five prepared Instructional

Modules were presented to the students during the
e:&perimen_t._ THese five Modules (see Appendix A for a’
sample of one of these Modules) were designed to be
used for grade 7 students, Each Module covered one
basic concept in Math and is designed for classroc;m

work of 75 minutes or less for a normal student.

five Modules cover the following concepts:

Basic Conceptls of Sets

Order Operations

Properties of Natural Numbers

Adding Integers
Subtracting Integers

Multipljing Integers

These Modules cover approximé.tely one fourth of
the Modular package (see Appendix B) of the Remedial
Math grade 7 course which consists of 20 prePared
Modules. Each of these Modules was divided into the

&
following sections:

1. A statement on 'Entry Skills' was. included
right before the " Pre~-test" to inform the
users of the Module what knowledge they must

have possessed in order to enter the particular

' Module,

2. A "Pre-test' is a part which contained items’

designed to measure the objectives covered in
~ .

N
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cular Module. The scores of the

f;;:E;;:/determined whether the student had .
sufficient knowledge ofwthe concepts covergg \

in-the Mo;ulq and would bé‘ready to move on to
. anotper 6ne or whether some additional study ’

had to be done in that particular Module in R

order that mastery level would be attained. o

Answers to the questions or items of the
Module (usually all tests are 10 questions
or items covering all neée§sary concepis

of the Module) were found at the end of each

Module.

3., The main part of the Modules was divided into

"Frames" and each Frame included the‘"objective"
of the Frame which told the student what he/she
was. supposed to accomplish ;t the end of the
Frame. Each Frame covered only a partlof the

main objective of the Module. Answers to the

questions of the Frames were given at the end . ¢

of each Frame for feedback purpose. Care was
taken by the course designer that all sub-
concepts of the Frames were well explained, - U I
no step was missing, and that language was as

simple as possible. The student did not have

but to follow all- steps of the Frame and

would iﬁevitaﬁiy reach the required objective ..

of the Frame (see Appenﬁix A, for a sample of t'

one of the prepared Modules).
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e

'Review Frames' consisted of Frames which
cover briefiy all subconcepts of the previous
Frames. Students who would score 50% or over

in their Pre-test could study only the review

FPrames and then take the Post-test. The

Review Frame also contained eﬁough review
exercises so that the student could master
the concepts of theModule. Not only were
answers provided for the review exercises
but step by step solutions weré given as
well. Review Exercises were divided.inko
sections each of which covered a number of
exercises. Students were directed to .
complete and master one set of exercises
before starting another one so that when
they had%éigished all the sets, a mastery
level wqulé;fe inevitably attained. Review

Exercises were also considered as 'embedded’

. or Self-Tests.

A '"Posttest' was found at thé end of each
Module to test the fexel/of performance of
the students aftffykhgy would have fulfilled
all required steps of the Module., 1If a

student would score 80% or more on a test,

-he/she i?uld be considered to have reached

mastery, evel, Otherwise, the student would
be directed back to the Review Frames and then

again to the Posttest until mastery level

5
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) ]
would be attainea. Only then the student
- would be permitteéed to start another Module.
6. Answers to the Pre/Post tests were found ét
the end'ﬁf each Module but the tutof could'
remove " them to make sure student's scores of
the tests would not be biased by the student.l

Instrumentation. Four different tests, which are

explained in the 'Design' and the 'Materials' section,

and a questionnaire were administered to the subjects

of both conditions, the Modular and the Tutorial. Each
Module contained a Pretest and a Posttest of 10 items
each, while the Immediate and thenglayed tests contained
' 5 sections corresponding to each Module with a_total of
25 questions in each of these tests, ‘

A Student Questionnaire.was administered to each
subject of the MC to indicate the student's subjective v
opinion about the strengths and weakneésess of the Modular:
system, ReSponses'to this questioﬁnaire aided the evaluator
in examining through statistical analysis the motivations of

- gtudents, the appropriateness of the MTI system, etec,

4

1 The answers were removed for the purpose of this

evaluation.

'
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Procedure

Procedure for Modular Condition. Subjeets for the
MC were randomly. chosen among studenfsaof The College as
stated earlier. When the evaluation of these
materials started, the tytor explained to each subject

~ of the MC the whole procedure of the treatment (tne

different parts of ¥he Module, the importance and
method of Pre/Post tests, how the solution and answer
section of each Module should be used, etc.).

Next, each subject started his/her pretest and

\\ worked on each particular Module following all

instructions as required. A time limit of 75 minutes
was suggested for each Modular Session, but students
were allowed to stay a loﬁger period if necessary, or
return another day to complete the particular Modulé.

Upon completion of the evaluation sessions which
consisted of 5 prepared*self-instructiohal Modules, each
subject was asked to take a follow-ﬁp or 'immediate' test
and next to this, a prepared 'questionnaire' was
administered to each subject of the MC. As a last step,
two weeks later, a final or 'Delayed' test was administered
to each subject of the MC.

Procedure for Tutorial Condition. The subjects for

the TC were also chosen in a similar way as that of the
MC as shown in Table 1. The subjects of the TC were
subjected to the usual Tutorial method of The. College

_except ghat the-concepts covered by the subjects of TC were
\

<
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the same as that of the MC., Only the treatment method

was different. Pretests, Posttests, Review Exercises
of the Modulbs, Immediate tést, and Delayed tést_were
all the same as those of MC. | |

Subjects were taken one at a time ieayihg about
15 minutes between the starting time of one subject
and another and the procedures of Pre/Post Tésts
were clearly explained, After the Pretest was
’administered to the first subject, the tutor received
the second subject and followed the same procedure as
that one of the first subject. The tutor helped
- each subject individually to understand the
prearranged concepts designed for the subjects of
the TC and time limit was also suggedted but not
instisted to be 15 minutes for tutoring, and 30-45
minutes for classwork done by the subject. A stud§Q§
was permitted to extent finishing time as long as the
lesson would require.

On the completion of the experiment, the same
- procedure as that one of the MC was followed to~
administer éhe Immediate and Delayed tests. No

Questionnaire 'was administéred to the subjects of  the

S\,

TC.

PO T T
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Data Analysis .

' ' A s

Difference between the pre and the post-tests, twe '
pre and the immediate, the pre and the delayed, the post
and the immediate, the post and the delayed, and the
immediate and the delayed tests, were analysed using
analysis of variance, ‘ ‘

A multivériate analysis of variance (equivalent to.
Hotelling's 7) was conducted across the.ﬁésign of the
experiment to establiéh the equivalence of MC and TC
groups on the lesson pretests,

A mpltivariate analysis of variance was also
conducted to détgrmine if a reliable difference existed
between the MC and the TC as a result of the different
instructional treatments. '

A two-way analysis of variance with rebeated
measures was conducted, across the two treatment conditions,
on the immediate and delayed posttests to determine if
the potentially facilitative effects of MC during
instruction were extended past the instructional period
several weeks later,

In addition, a multivariate analysis of variance
was copnducted on gain ségfés‘(posttest minus pretest), for
tests that were part of the instructional treatments.

. Next, the measured variable, Time, the student spent °
working on the lessons in the two treatment conditions,

¢

was estimated. Because 5 times were involved, a

Y e e v e T |




( ' , page 37

IR SN PRV YO

multivariate analysis of variance was necessafy to , !
be used. . ;

Then, a multivariate analysis of variance was
conducted to determiné the degree of efficiency of
Modular Instruction against Tutorial Instruction,
The efficiency for each lesson was found bﬁ dividing
each Differenéé Score (Gain) by time (Dayton and

, ,

L T L e

Schwier, 1979). Effects estimate &?, omega squared
(Keppel 1982), was used to calculate the magnitude of

the effects of the difference in treatment on gain s -
scores, and efficiency in respect to time.
: i | Lastly, an analysis of Student Questionnaire

was conducted for only the Modular Condition group .

.} to find out students' subjective opinion of the

Modular Method. Data were analysed by converting the

t

studenvs' responses to percentages.
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Results chh\\

Analysis of Pretest Scores

The first step'ig ;he analysis of thesé data was to
establish the equivalence of the MC and TC groups on the
lesson pretests. Since there were five of these lessons,
representing five geparate dependent variables, a
multivariate analysis of wvariance (equiyalent to
Hotelling's TZ) was conducted across the design of the
experiment, the means and standard deviation of the

¢omparison between MC and TC are shown in Tables .

‘The multivariate test of significance showed that there

was an overall lack of difference between the two groups,
F(5,16)=1,61, p».20. Only one of the univariate tests
proved to be significant, Pretest four produced a -
éignificant difference, F(1;205=7.2, p< .02, However,
it cén be readily ascertained from Table 6 that this
difference in means occurred"in,favor of the TC

condition.
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TABLE 2 _

Mean Difference and Standard Deviation of Pre and Post

page 39

Test (1-5) Scores for Modular and Tutorial Groups

MODULAR — JUTORIAL
TESTS _

i S.d. A S..do X sodo A s.d.

PRETEST 1 1.36 1.29 1.i8  1.08
7.64 1.2 5.82 .02
POSTTEST 1  9.00 .89 7.00 ‘1.10 .

PRETEST 2  2.00 1.34 2.00 1,10
7.55 .82 5,55 .06

POSTTEST 2  9.55 .52 7.55  1.04

. PRETEST 3  1.18 .75 1.09 .54
7.27 .38 5,55 .38

PRETEST 4 1.36 .81 2.36 .92
7.91 .16 4.64 .08

POSTTEST 4 9.27 .65 7.00 1,00

PRETEST 5 73 .90 3 .90
‘ 8.72 .12 6.63 .09

POSTTEST 5  9.45 7.36 .81

.82

x
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As a result -of this analysis it was determjined that

TC and MC were essentially equivalent on the resﬁlts.

Any difference resulting in further analysis, therefore, can

be more likely ascribed to differences in treatments.

Analysis of Difference Scores

In order to determine if a reliable difference

existed between the Modular Condition (MC) and the

Jp———

Tutorial Condition as a result of the instructional
treatments a difference score was calculated (Posttest
minus Pretgst) and was analysed using multivariate
analysisﬁ?f variance. Again, this test of significance
is equiG;ant to the multivariate t-test between group
means.,

The means and standard deviation of these difference
scores are presented in Table 3. The overall
muitivarigte test was significant, F(5,16) = 10.71,

p {.0002. An inspection of the mean scores (Table 3 )
indicates that this difference is in favor of the MC
conditioh and suggests that ﬁodular épﬁroach to

instruction provides better support for the learning

of Mathematic concepts during the course of instruction.
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TABLE 3
The Means and Standard Deviations of

Difference Scores (Gains)

MODULAR TUTORIAL
Variable % s.d. X s.d.
GAIN 1 7.64 1.21 5.82  1.40
GAIN 2 7.55 1.21 5.55 1.21
GAIN 3 7.27  1.27 5.55 1.04
GAIN 4 7.91  1.14 4.64  1.29
GAIN 5 . 8.73 .79 6.64 1.36 .

) The analysis of the univariate tests provided
essentially the same information as the multivariate
tests. Results of this%ana;ysis are provided in Tabled .
These results are supportive of the original hypothesis
that a well-designed instructional package is preferable
for individualized remedial instruction.

Effects estimate &F (Omega squared) was used to 4
calculate the magnitude of the effects of the difference
in treatment on gain scores. It was found that the
average effect on gain scores was .42. This accounts for
42% difféiehce which is significant gain for the MC.

The magnitude of each of the five tests also is
significant - as shown in Table4 .
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Difference Scores
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Summary of Univariate Anovas on

DEPENDENT VARIABLE Ss df MS F p @Ht

DIFF. 1 TREATMENT 18.18 1 18.18 10.64 .004 .30
ERROR 34,18 20 1.71

DIFF, 2 TREATMENT © 22.00 1 22.00 14.94 .001 .39
ERROR 129.45 20 1.47

DIFF. 3 TREATMENT 16.41 1 16.41 12.20 ,002 .32
ERROR 29,91 20 1.35

DIFF. 4 TREATMENT 58.91 1 58.91 40.00 .000L .64
ERROR 29.45 20  1.47

DIFF. 5 TREATMENT 24,05 1 24.05 19.45 .0004L .46

ERROR 24,73 20 1.24

A AL P ke Bn, > 4 e a0 e

l& = S5, - (k-1) (Ms Error)

SS Total + MS Error

v i g e v o £

© et gebemgan g Fom ol o

2 DIFF = Difference between posttest and pretest

v w
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Analysis of Immediate and Delayed Posttests

An analysis of the immediate and delayed posttests
was conducted across the two treatment conditions using
tests as a repeated factor., This test of significance was
run to determine if the generally facilitative effects
during instruction were extended past the instructional
period and two weeks later,

‘The means and standard deviation for MC and TC on
thé immediate and delayéd tests are sﬁown in Table 5.
In addition, Table 6 shows a summary of the two-way
analysis of variance with two levels of the repeated
fac'tor, time ., This analysisrevealed a significant main
effect for treatments, F(1,20) = 95.84, p <.0001 and a-
“main effect for time, F(1,20) = 55.33, p¢.0001. The
interaction term was not significant, P(1,20) = 2.21,

p7.13, although the pattern of means over time suggests
a slight advantage for the TC. * ‘

TABLE 5
Means and Standard Deviation for Immediate and

Delayed Test Scores

IMMEDIATE DELAYED

CONDITION X s.d. ¥ s.d. .
MODULAR 23,18 1,33 18,27 2,28
TUTORIAL . 17.09 2.07 13.82 ~ 1,33

[ — O
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TABLE 6
ANOVA Summéfy of Immediate
and Delayed Posttest .
SOURCE SS daf MS F . p
Between
TREATMENT(T) 305,82 l 305.82 95.84 .0001
ERROR 63.82. 20 3.19
Within
TIME 184.09 1 184.09 55.33. ,0001
YT  T.36 1 7.36 2.21 .1300
ERROR 66,55 20 3,33
e
.*\
' ¢
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Moreover, a 21% decrease in mean scores was noted L

between the immediate®and delayed posttests for MC ™

treatment, while a 19% decrease was observed in the TC l n
" treatment over time, , Tpis,differénce in treatment was
/

' considefed negligibie. These results indicate that the

differences between TC and MC found on gain scores,
‘ extended to immediately afterwards and two weeks after

the treatments ended.

Analysis of lLesson Completion Time °

One question involved the time students spend in

working on"lessons in the two treatment conditions.
1 \.\ N .
The means and standard deviation for the time-data are

L4

indicated in Table 7., Because five times were involved
‘ v

and are treated here as dependent variables, a multivariate

‘analysis was necessary.

%pe
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TABLE 7

Means and Standardiggyiation for

1

‘o . Time, for both MC and TC
- e
___-MC T0 .
! L .
LESSON 1 x s.d. X, s.d.
S 1. 55.91 7.01  52.73 10.81
- 24 54.09  8.31 51.36 10.74
3. 57.27 6.07 51.36 8.39
4. 55.91  7.01  50.45 7.89
5. 54.55  T7.57 46.36 7.10
means represent completion time in minutes,
] b | i
&
. ¥

.
%
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The overall multivariate effect between TC and MC

for completion time was not significant, F(5,16) = 2,019,

pD.15. However, one of the univariate tests was
significant (Lesson 5), F(1,20) = 6.84, p.02. As can
be seen (Table\7), this d%fference is ip favor of the
Tutorial Condition, that is, students in the TC
treatment took less time in Lessons 3, 4, and 5 thaﬂ
students in’the MC treatmenmt,

Analysis of Studentg! Performance in Terms of Efficiency

One final question ought %o fe analysed in order to
determine the efficiency of the Modular Method versus the
Tutorial one. Since thgre were 5 deﬁendent var@éiies
(EFFICIENCIES 1;5) a hultivariate analysis of variance
was conducted. The results indicate that the over&LL‘
multivariate’éffect between MC and TC for efficiency was
significant, F(5,16) = 3.225, p <.03. . Moreover, two of the
univariate tests were significant EFF1l, F(1,20) = 5.83,

p <.03, and EFF4,.F(1,20) =11.35, p<.003. Unijvariate
tests EgFZ, EFF3, and EFF5, were not significant as
indicated in table 8, Results of this analysis are in

faQor of MC.
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,UnivariéEe Tests for the Relétionship Between Time Spent

Score Indicating Degree
., of Efficiency 1

to Complete a Lesson and Difference

1EFFICIENCY = DIFFERENCE SCORE (GAIN)

TIME

'VARIABLE SS MS F p &2
EFFICIENCY 1  TREAT  .004 .004 5.83 .03 .18
ERROR  .013
EFFICIENCY 2  TREAT  .005 .005 “4.07 .06 123
: ERROR  .260 .
* BEFFICIENCY 3 TREAT .002 .002 2.87' 11 ,078
ERROR  .016
EFFICIENCY 4  TREAT .013 013 11.35  .003 .32
ERROR  .023
EFFICIENCY-5 TREAT  .002 002 1.58 .22 .026
ERROR  .020 ‘
L



.page 49
The average effects estimatew” (Omega squared) in
respect to efficiency (Table 8 ), indicated that
difference in efficiency between groups was only ( .145).
@

This accounts a 15% difference in efficiency in favor of
MCO T N !
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Analysis of the Questionnaire

t

A questionnaire was administered to each of the

11 students of the MC to help the evaluator determine

the students' subjective impressions of the strengths

and the weaknesses of the Modular system, their

subjective opinion about the usefulness of the system in

-a public system, the appropriateness of the system

as an auto-didactic one, and their pretfterence to
this Modular instruction over the traditional ore.
Basically., the purpose of the questionnaire
was to find out the students' subjective impression
as to whether the method:
1. Would increase students' ability to
study on their own,
2. Woizld improve fheir \studyifxg habits,
3. Would be apprépriate to study independently
without tutor's help,
4. Would be useful in pubdblic sc\hools,

5. Would be appropriate as a Review Material .’

or as a main teaching material or-as both,

6. Was easy to follow and of normal length.

A

a

.
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/
Responses based on thé/ée six- hypotheses are cbanged
to percentage fornm and’ are as follows:
1. When they were ked as to whether they tho ght the
method would increase their ability to study on their \own,
the reSponse were:

64% (7 subjects) ansvered highly positive,

36% (4 subjects) answered it would.

2. When. they were asked as to whether they thought he
method would .improve their studying habits, the results
were: '

100% (11 sﬁbjects) .answered it would,

3. To the question’as to whether the method is good
to study independently without tutor's help, or with little
help, the reSponses were: 4

100% (11 subjects) answered 'that tutor
is not much needed, though he/she is necessary
in case someone needs help. | _

4, To the question as to whether they“':sﬁg'gest the
M'od"ular system to be. used in their school, ‘Ege responses.
were: ~ ' kY

73% (8 subjects). highly suggest it,
27% (3 subjects) suggest it.

5. When they were asked whether they suggest this
method as ‘Review Material or as Main Instructional Material
or aB both, the responses were: .

73% (8 subjects) said it could be used as both,
27% (3 subjects) said that was good 'as Revi.ew

Material.
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6. To the question as to whether Modules were easy

to follow and of normal length: -

100% (11
. 100% (11

In summary, the
would increase their

studying habits,. and

* Moreover, they found“

subjects) found it fairly easy, _
subjects) found it of normal length.l

students felt the Modular System
ability to study, improve their
help them study independently.
t{xis method easy to follow and of

normal length. The students also felt that this method

is good to be used in their public schools either as

remedial help for as main instructional material.

Responses, therefore, of the students who participated

in fhe Modular sessions of this study, showed that they

were highly in favor

Traditional Tutorial

of this Modular Method versus the
Method. ’

4

L |
Eary ~ B

l'Normal' length implies here that a Module would take an

average of 45-60 minutes to be completed by a Remedial

student.
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Discuséion

The objectives of the present study was to test
the effic_iency and effectivenessé of Modular Tutorial
Instruction (MTL) against Individual Tutorial Instruction
(ITI), Two methods of evaluation were applied; A Pilot-testing
using a small sample, and Summative using a larger sample,
The preliminary results offered in the Pilot-testing
were in favor of MTI as to the content method and system
as self-instructional and indicated that "a further
evaluation was necessary to test the effectiveness of the

-modular system using a larger sample ,

Summative evaluation was c'onduc'fed using a random
samplé of 22 students separated into 6 administration
sessions. There was an equal number of subjects in each
of the two different treatment conditions. .There were
11 subjects in the Modular Tondition (MC), and 11 in
the Tutorial Condition (Tc).

Five different analyses of variance were conducted
to test the efi‘ectivéness of MTI versus 111,

\ ~ In the analysis of pretest scoré it was found that
{MC did not differ significantly from TC. Test results
were éssentially equivalent on results of pretest, and
any small difference observed cannat bg attributed to
difference in treatment conditions. Results of the

e

testing were expected since the ~subjects assigned for-

-

the treatment were all remedial Math students whose

T ) Bk N
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subject score was bolow the passing mark (50%),
Essentially all those subjects performed within a range
(0-20%) in their pretest. On the other hand, the sample .

was not large enough to detect a significant difference

petween the two treatment oonditions, Consequently,

the cognitive skills in both treatment conditions were
found essentially the same at the beginning of the
administration sissions. 4

The next analysis, Analysis of Difference Scores
(Posttest Minus Pretest) supported the original

hypothesis which was in favor of a well designed

" instructional package for individual tutorial instruction.

This an_alysis indicated thatoverall, MC,subjects ‘gain more
from pretest to posttest than TC subjects suggesting the
superiority of Modular Instruction for Remedial Mathematics.

This analysis also supported-the validity of previous

" results obtained in the Pilot-testing of this

study, and ascertained the first objective outlined

in'the 'Evaluation Section' of this paper which was

tp Qetermine if students .could perfoerm better in

Remedial Mathematics through the Modular Tutorial approach.
Results were also in accord with earlier research findings

by Parker (1963), Sherman (1978), Black and Burns (1976),

and others who suppofted the superiority of individualized

ingtruction in learning.

On the other hand, Analysis of Immediate and

o 4
- Delayed Tests, contrary to one's expectation, and

e et bt rama n a.
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contrary to the sécond objective of the *Evaluation
Section' of this paper, indicated a slight advantage
for the Tutorial Condition. This analysis showed that
there vas a decrease in performance for both treatment
conditions but the Modular one showed a slight
decrement (2 %) rin loss of knowledge, in comparison
with the TC over the two weeks period. Nevertheless,

this (2%) difference in favor of the Tutorial

Method was only negligible and cannot actually result

in any general conclusion in favor of Tutorial.
Instruction, especially if one considers that during
the two weeks interval betweeh the treatmént and the
Delayed testing, many unexpected and uncon‘béollable
factors could have caused the present resu]1.ts to

[
!
f

slightly favor Tutorial instruction, One

. |
" explanation for this difference in immediate and

delayed performance gould be that some subjé\cts
of TC gained a little n;org from tutorial lesgons;
that both treatment grmips received jduring t}x\e two
weeks period following. t’he treatment, Results
might have been different if subjects had not followed
tutorial lessons atter the treatment. However, this
effect did not produce a significant t'ime by
treatment interaction, )

Next were the results of Analysis of Lesson

Completion Time which were also slightly in favoxr of
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5

‘The Tutorial Method. Nevertheless, row data of students'

lessons completion time indicate that two subjects of

‘the MC spent much more time to complete their assignement

it_took them 75 minutes in relation to all others in
both conditions who ranged from 40-60 minutes to complete
their assignment. This difference in time of the/two .
subjects had contributed in causing the average time of
the MC to increase significantly. And since the samples
in this study were relatively small, a large devigtion
of time of one or t;lOI‘e subjects from the remaining group,
could have cause a significant change in the results of
the analysis., On the other hand, it w;s expécted that
subjects of the MC would spend an equal or even slightly
more time to complete t}ieir assignment as that of the TC,
The tact that the lessons in the Tutorial Condition
sessions were maihly controlled by the tutor while in the
Modular Condition wére only controlled minimally, would
naturally result in subjects of the Modular Condition
spending an equal or even more time in competing a’

particilar assignment; especially when mastery level

was expected by them. One-:jof'the most important

., conditions that-the students were asked- to meet in each

Module was that of the mastery. The directions given
in the Modules suggested that students should not go
to a new concept befozl';a having mastered the previous
one, Therefore, quite naturally students of the MC

took their time to complete each Module. This has

v,
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v
resulted in them spending much more time than they
would spend if time factor would he a requirement foi' ‘
the MC sessions. However, removal of this condition
could invalidafg MTI on a self-pacing method. In
‘any césé, the third objective of this study

(See Evaluation Sectign) was to ascertain that

e

students of TC would not take much more time in.
completing a Module than the ones would take in
completing a Tutorial lesson, and results of this
analysis ascertained this objective,

In the Analysis of Performance in terms of
Efficiency it was found that Modular instruction was
indeed more efficient that the Tutorial one. The
"t ime' factor in this anélysi‘s was very significant.
since 'efficiency' was caicula‘{:ed py dividing the
D fference Scores (Gain) by time and the large;' the
‘time a stgdent would take to complete a lesson, the
smaller the efficiency was expected, It is therefore
obvious that the extra time the two groups took in
opmpleting their lessons must also have affected the
results of this analysis. On the other hand, the
actual results of this apalysis indicated th"a‘t‘
subjects of the Modular Condition did perform better in
terms of efficiency althouéh two tests weré not
significant in favor of Modular instruction. This
finding tentatively implies that M:)dular Instruction
is more efficient than thé Tut‘orial.
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The results of the ,e'ffects§ estimate (&3,) als,

indicated that the average effect of the different

treatment on gain scores accounted for a large proportion

of the total test variance (.43). This provides

additional evidence of the effeectiveness of MC.

The average

effect estimate in respect to efficiency was found to be

only 1%% difference suggesting that time has a modifyiné

effect on the analysis, It must be noted that this last

analysis using the technique of (_..5? to tést the average

_, effect of gain scores and efficiency is a more reliable

_"indication of group difference according to Keppel (1982)

. since of is not adversély affected by sample as is the

test of significance based upon F,

The analysis of the student questionnairé indicated

that students were positively dispose,d‘thWard the Modular

Instructional System. Results of this analysis supported

the fourth objﬁctive of the 'Evaluation! Section that

students o.f Modular instruction could follow exact \\

instructions of Modules, that they could be better motivated '\

by this method, and that tutors would be less needed by

students, Yet, all sﬁbjects who responded to the questionnaire

»

agreed that tutor should not be removed entirely. from a

o

class in case he/she is needed, -Otherwise, everyone

{
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liked the Modular Method and sthdents even suggest that it be
uged 'in their schools not only for Remedial hélp but as main
teaching material as well. '

Results of this study more or less confirmed the results

of the Pilot-~testing. It should be emphasized here thét the

Modular System tested in this study was Remediai in nature and‘

‘intended for .students who have previous knowledge ‘

of the subject. Conseqﬁently,‘tebéang for effectivenesg
of the Modular Methoéhwas'inténded only for tesﬁing fﬁe
effectiveness of the method as Remedial Mathematics '
teaching alternative., It should also be mentioned'

that Remediation students may score 2€Yo %n their pretesté
" but are usually performing or studying Hifferently thén

" other students who have no previous kﬂgyledge of a particular
topic. For those\researchers whp may ﬂ;Lh to. pursue this
subject, furthér s?udies could be done to ascertain-whether
Remediéi students could learn faster and could perform-
better than non-remedial ones even though there is no
significant difference in their Pretest Scores. The author
" of this study alsé suggests that a further Evaluation

with much larger samples of student population be conducted
in this area to determine if students can retain a concept
learned by Mpdular.instruction longer than by Tutorial or
other methods. It is further suggested‘that sdbjects of
treatment conditions havp no instruction in. the subjects
teéted in thg pegiod between Immediate anh Delayed Testing,
which did not.happen in this stuay resulting in less réliablé

x

results.
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MULTIPLICATION OF INTEGERS ‘ ~
Modular Learning Package I e
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MODULE 8

MULTIPLICATION OF INTEGERS
PRETEST

ENTRY SKILLS. YOU MUST HAVE NO PROBLEMS IN MULTIPLYING

NUMBERS OR ELSE DON'T START THIé MODULE.
OBJECTIVE OF TEST, THE PURPOSE OF THIS TEST IS TO SHOW

WHETHER YOU NEED TO STUDY ALL THIS MODULE OR PiRT OF 1T,

/ o

Multiply
1. (-4) x (-3)= . - 6. (=3)(-5)=
2. +5x (-7)= Te =3 , #l=
u
3. =4 . +6= 8.' (=3)(-1)=
.4 (23)(+10)= ' 9. =4 x +6= i
5. (=5) . +8= 10, +4 ., =5=
Your Score

AFTER YOU HAVE COMPLETED THE TEST FOLLOW THESE DIRECTiONS:
1.‘ IF YOU SCORE 8/10 OR MORE, YOU HAVE ﬁASTERED THE CONCEPTS
OF THIé MODULE. TRANSFER YOUR SCORE TO THE STUDENT -
SCORE SHEET PROVIDED BY YOUR TUTOR, AND START ANOTHER

MODULE.
2. IF YOU SCORE 5/10, 6/10, OR 7/10, REVIEW FRAMES 4 & 5,
AND TAKE THE POSTTEST WHICH IS AT THE END OF THIS MODULE.
3. IF YOU SCORE LESS THAN 5/10, STUDY ALL FRAMES(1-5) AND
THEN TAKE THE POST&EST.
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MULTIPLICATION OF INTEGERS

FRAME 1. OBJECTIVE: In this Frame you will relate
yourself with the concepts of 'positive!
and 'negative' (+ and -) 'intégers' and
you will develop some éules which will
help you to multiply any two integers,

In the past you have used '+' an '-' gigns to'add’
or ';EBtract' Natural Numbers. Now you will learn that
these signs are ﬁsed to show the 'nature' of numbers or
.Yideas', For example, when wé think of Temperature, we
usuélly say ‘'above' zero or 'below' zero., Here we will
symbolfze this idea of 'above'! or 'below' as '+'! or '-',
Therefore, ~20C° means "20 below zero" and *20¢C° meahs_

20 above zero", whére ¢° indicates Centigrade.

Now observe the following examples:

Positive ideas Negative ideas
idea symbol’ idea  symbol
I do + don't -
yes. + not -
good + bad - \
fine + not good -
everything + nothing -
. friend + enemy - ;
above zero + below zero - ) i
I like + I don't like - ~

Iz

: |
If now you try to join ideas from both of the above ‘ |
éolumqs. you could have the following interesting results: é

snot good = bad and not bad = good
- 4 - - +

[ -
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FRAME 1(Cont'd)

that is, (=)(+)=(=) while (=)(~)=(+)

"negative X posifive = negative" and

"ﬁégative X negdtive = positive"

Here is another example:

don't\choose_the good one = choose the bhad one

- -+
\ 7

Y

don't choose the bad one = choose the good one

+

| Question. Can you give the missing signs in the -

r

following relations of signs?

) a) (+)(-)=( ) Td) (=)(
I b) ( )(+)=(+) e) ()
. ¢) (=)(-)=( ) £) (-)(

“w,

.
ANSWERS: a) -, b) +, ¢) +, d) -,'e) =+,
- .END OF FRAME ONE.

)= )
-)=(-)
)=(+)
f) «+

FRAME 2. QObjective, The purpose of this frame is

to give you a better or further insight of

the concept of negatives and
multiplication.

Observe these examples:

d
positives in

Let '+' meaning Friend and '-~' meaning enemy. Then,

a) A friend of your friend is your fri

. + (+ ) = (-

‘ b) A friend of your'enem¥ is your enem

[} + - = -

¢) An ?nemg of your frieng is you enem
(. | .

end
+ )

; c
;9 ~ 5

NP e s e s st st
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FRAME 2 (Cont'd)

- YT e e ar. bt ™

d) An enem¥ of your egem¥ is your friend
( - (-)= +

These above interesting ideas about your friends |

and enemies can be restated as follows: | o j
Rule 1 When you multiply two positive (+) signs
the resulting sign is positive (+):
(+#) x (+) = + ’
Rule 2 When you multipl& one positive (+) sign

and one negative (=), the result is
negative (-): ~ M 4 .

(+) x- (<) = -

Rule 3 When you multiply one negative (-) sign | ' E

T

and one posiéive (+), the resulting sign .

is negative (-). As in Rule 2: ‘ ]

(=) x (+) = - | - o

Rule 4 When you multiply two negative (-) signs

-

the resulting sign is negative (-): '

\ (<) x (=) =+ ‘ X
Examéles: e ) | “ o
1. (+3) x (+2) = 46 Qbserve that twice we . ”;
224 (43) x (~2) = <6 - i obtain + answer and twice g
3. (-g) x (+2Z = +6 negative answer. ﬁ
! 4. (=3) x (-2) = +6 ) s

END OF FRAME 2,
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. FRAME 3, Objective., The.purpose of this trame is .to
extend the idea of mult{iplying integers by

giving more examples of the

Your success in performing correctly,exercises of

multlpllcatlon of integers will depe on your skill in

remembering these 4. rules:

“H

Rule 1. (+) x (+) = +
7 20 (+) x (=) = - ,
3. (=) x (+) = - .
4 () x (=) =

/

Remarks . ’ ' o

Before going further you should know that:

=

a) Times(x) can also be eymﬁolized as .,
3., 2means 3x2, 5., 2means. 5 x 2 etc,

(6 , |

b) All these_pfdducts are equal: (+3)e(+2)
and  (+3) x (+2) = +6 = 6, |
¢) Brackets ( ) can be removed and result will still

"y

4 . Dbe the same, )
(-3) x (-2) = =3 X2 = 46'= 6
Now try to multiply the following example by using the
4 Rules and. by considering the above‘Remarks of Frame 3,
a) (-2) x (-3) =
) (-2) . (-3) =

Where 5 means +5 <
c) =2 x =3 = ’

‘Where 3 means +3

d)' -2 , =3 =
e) "5 R -2 = \Change 2 to +2
f} -6 x3 = - ’ '
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FRAME 3 (Cont'd)- | . |
g) (-6) x =3 =
h) -3 x (+8) = L ! R . ﬁ
1).(-2) . 2 = ) |
j) +8 . =3 = {
k) +8" 0 42 =  ‘ .
ANSWERS TO THE EXAMPLES OF FRAME 3, ’ 2 0
a) +6or 6 b) +6 or 6 c) +60f 6 d) +6 or b T
e) -10 f) -18 g) +18 or 18 h) -18. i) -4 - ' ; f.
j) =24 k) +16 ‘ ’ , o !
END OF FRAME 3., ;
" > B

FRAME 4 (REVIEW FRAME).

©

any two integers through revxsion of the

You have learned in this Module, the follow1ng 4

RULES -

1. When you multiply two positive integers the

Objective, The purpose of this-Fraﬁe is to
help you mastqr the concept of multiplying

concepts of thls Module.

L]

" result is always positive'"

2. _¥hen you multiply one positive with one

+3x +2= +6 i -

. .
. Py
N e Ml e o i AN TN bk SN . 22 kb o o B e ki A bbb e
¢,
* .

- negative integgr, the result is always negative°'

(+3) x(=2) = (=6)

\\3. When you multiply one ﬁegafive with one, positive,

- pthé result will be negative:

(=30 (+3) = (<9)

"4, When you multiply twolnega'tive numbers the

&
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! 43
r » ! . , * '
- FRAME 4 (Cont'd) L . )
. . ' N - ' , - N
result will be positive}d (-3)%(«3) = (49)
You have %180 noticed the following remarks:
e 1. X for times is also symboiized as a dot''.'
. 2. ‘Brackets can be removed‘ ¥r9) ' N - {
P -
; ) o 3. There. aredmore than one way to write products: .
4 - ] ‘ iy d
L LT (3x(=2)=3 x -2=-3 . =2=(43 x 2)=+(3 % 2)=4626
© Now you\should be ablg to multlply any two integers
withouf difficulty. ,In any case, more éxercises .
Pt will follow tq'be able to master the conceptésof
| this Module. 2
i | / . ‘
. . EXERCISES | 2 | Sy
/. ) ry ‘ ' ' ’ ‘ | | ’
- Find the products of; . . . »
o 1. {#) (+11) 5. . -8 X 3 9, <11 x -1
3 “2. (=2) (-5) . 6. =8 (-3) 10, #11 x +1 -
| . 3, +6 . 48 7. (-8) . (-3) 11. +8x (¢3)
40 "'9 . -1 8. "8 . (‘.'2) 12- t("'3) ("5")

ANSWERS 10 THE EéﬁRéISEs | - | S
1) -55 8) 410 3) 48 W49 5) 24 6) 24 1) 24
2 Q'*\\‘ < /8)716 9) 1 10) 1 1)( 11 12) -24 I
X ' ! « ¢ \ k 2 ) . g
- | ‘ o EUD OF FRANE 4, . L
S S—
- C

b,
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FRAME 5 (REVIEW EXBRCISES) | ‘
. \ . .
Objective, In this Frame a number of Review ' ( o
Exercises: are givén to you for practice purpose. . | SR 1
After you fin‘is;h every set; check your answer befgre i
. going tq another set, Always think’ of'yogur Ruies and * - %
if you have made a mi?take in any\' exercise ask ‘ ‘ ‘ A J -
yoﬁrself "why" and try to find. out Where you went . % ’
© wrong. Only then, continue with the next set. | g |
~ , z
Find the products in each set, t . §
a) =2 . 2 a) =5 x -1 . a) (=3)', -8.  a) 0 x ~20
) 43 . -7  b)eb .36 bB)-llx-ll ) +(9) x4T -
¢) +4 . -3  ¢) 5\ . +8 c) +10 x -11 1"‘c) 10 -x(-3) . ’
d¢) -3 . -5 d) +5 . -4 d) -24 le. ) (20) (2 L
“e) (\+4) (-3) e) =(6) e) 48 . -1 . e)(40) (-2) ®
£ (-3) (=6) £§4(7) . =10 f£)425 . -2 f) -20 x -3 - ’
‘g) -8.x 2 g) -1 . +5$ g)‘ -25 x =2 Ig)' 20 x -3 ! |
'h) 8.0  h) 0x -3 h) (-3) (-20) h) +20 . 43 | 3 ‘
: , | e i i
| o e i 4
Answers to Frame 5 are found at‘_the end of the C i K 1
Module in the Appendix. | | | ‘ é o
END OF FRAME 5 S ‘ S C ) i
i — |
» Y L I
'y , * | | | . ;
) . ' \ ‘ .
. . ’ , ¢
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MODULE 8

N

MULTIPLICATION OF INTEGERS

9

iy E ‘
ROSTTEST - -

OBJEdETVE THE OBJECTIVE OF THIS POSTTEST IS. TO FIND
ouT HOW'MUCH YOU HAVE MASTERED THE CONCEPTS OF THIS
MODULE, WHETHER YOU ARE READI TO MOVE ON TO ANOTHER

MODULE O YOU SHOULD RETURN T0 SOME FRAMES 10 MASTER '
THE CONCEPIS. * ' %.
* S S
Multiply : :
’ "1 (43 x (-5) = 6. (-2) (-1) =
2,7 (+3) x =5 = T, <l .,+2= '
} . 30 -2 . +3 = ‘ 8. (-2) (?3) = ’ I I, - f‘
. o . . 1
/,4. (+3) (+11) = 9. ~5 X 45 = o
5. (<2) « 45 = 10, +5x -2 =
[ 4
. " Your Score
—I0 .

APTER YOU HAVS COMPLETED THE TEST FOLLOW THESE DIRECTIONS:
1. -IF YOU SCORE 8/10 OR MORE, YOU HAVE MASTERED. THE
g CONCEPTS OF THIS MODULE. TRANSFER YOUR SCORE 70 THE
“ STUDENT SCORE SHEET PROVIDED BY YOUR ' TUIOR, AND START
 ANOTHER MODULE, v
o, IF, YOU SCORE 5/10, 6/10, on 7/10, REVIEW FRAMES 4 & 5,
AND TAKE THIS POSTTEST AGAIN (or sk YOUR TUTOR FOR /
ANOTHER ONE). 3
3. IF YOU. SCORE LESS THAN 5/10, STUDY ALL FRAMES, (1~ 5)
AND THEN TAKE- THIS POSTTEST AGKIN (on ASK YOUR $UTOR

Y R

W - .

4
"y
- =]

»
P vy
3,

o ATE

[

L

v,

A

FOR ANOTHER, ONEi + o

N 2
v
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b Appendix

ANSWERS TO REVIEW.EXERCISES OF FRAME 5,

a) -4 - a) +5 a) +24 a)o

b) -21 . b) 24 b) 121 . b) 63

¢) =12 c) 40 © ¢) -110 ¢)==30
d) 15 . d) -20 d) =24 d) 40

e) -12 e) -36 e) -48 e) -80
'£) 418 £) =70 £) 50 1) 60

g) -16 . g) -5 g) 50 §)-60

k) 0 h) 0 h) 60 h) 60

ANSWERS TO PRE AND POST.TESTS

PRETEST - POSTTEST

lo "12 6. “15 1. ~15 6. +2
2,35 ' 7. -3 ° 2. <15 7. =2
3. -24 8. +3 3. =6 8. 6
4! '30 90 ‘24 ’ 40 "33 & 90 "25 .
5, =40 0. =20 5. =10 V10, ° =10
~ ’ I
\.,) )
, \
, ' ' r 4 !

APl = v o Ui wn e bmmn e wa .-
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5

STUDENT'S QUESTIONNAIRE
PLEASE CIRCLE A, B, C, Dor E

[A%

Do you think these Modules should be used as

Review Material ONLY or as MAIN TEACHING

MATERIAL as well? )

A~ as Review Material only
"B= as Main Teaching Material
C- both - ~

D- I don't know

How much do you think a tutor is necessary?

A- Tutor must be present in case
- you need .help
© ®%§  B- Tutor is not necessary
’ ‘C= Tutor is necessary only in
the beginning of the course

Did .you find the Modules long? -

A- very long

B- only little

C- not much oo
D- of normal length

Did you find the Modules interesting?

A- very

B- enough

C- little

D- not at all

Were the Modules easy to follow?
‘ A~ very
B- encugh . .
C- little *
D- not at all L.
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10,

page 82

Do you think this method would improve your studying

habits?

A~
B
c-
D=

Do you sugges

cet b e

A=
B-
C=
D=

= bt b

ar

very much think so
think it could
don't think #b

am not sure

this method to be used in your schools?

highly suggest it

suggest it

don't suggest it

am not sure if it could be used

Do you think this method would increase your ability

to study on your‘ own and become independent of .

tutor's help?
. ‘
A- I
B~ I
C- I
D- I

Were the steps

[}

highly think it would

think it somehow would
don't think'it would
am not sure -

of the Frames easy to follow?

A- they were not as easy to follow
B- they were relatively easy
C- they were yery easy

. D- I am not sure

L

Were the directions and 'instru\ctions of the Modules

easy to follow?

]

A- I didn't find them too easy
B- they were relatively easy
C- they were very easy’

D- 1 am not sure

4 ’
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M

STUDENT SCORE SHEET

Directions for the Student:

N N 8 e S NI e pobE IS < BT Ay
.

- Tegt Items \‘

After you have taken each PRETEST or POSTTEST use
TABLE 1 to change your score %o percent % apd then insert
this score in the right column of TABIE 2.

Example: Suppose you have scored 3/10 in your
Pretest. This means you have scored 30% right in your
Pretest. This 30% is found in Table 1, un'der 3. If
you score 4/10, look under 4 in Table 1, .etc.

Suppose you have scored 8/10 in yghr ?osttesf. Look
under 8 in Table 1 and you will s§g that you have

sco.red 80% right[ in yc‘mr Posttest, To find how much

you have gained in studying a module Subtract your
Pretest score fro;n your Posttest score, Gain=Post=Pre.
In the above'exgmplé‘; Gain= 80% - 30% = 50%., That is,’
you have gained ‘5.0% knowledge by studying this module. h

TABLE 1

Number of 112 ¢3(4 ¢5(6 (71819110

Score in % | 10% |20% |30% |40% |50% |[60% |70% |80% [90% [LO%

.
v
f
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STUDENT SCORE SHEET (Cont'd)

. TABLE ‘2
Module Number {[Pretest Posttest Gain ﬂ.‘imel
and Name . [|score(%) Score(%) Post%t-_,Pre'test

Modulel

Basic concepts
of Sets

Module 3

Order
Operations

Module 4

Addition of
Integers

Module 5

Subtraction
.of Integers

Module 8

.4 Multiplication
i=.~ of Integers

lpime means the time 4t took to complete each Module,

-
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PART I .
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 IMMEDIATE TEST

STUDENT'S NAME

)

Circle T for True or F for False in the following

statements:

o

., Set A = iﬁ,2,3} and B = fa,b;c,} are equivalent T,F -
2, Set A = 51,2,33 and B = {?,b,c;guare ideﬁtica{ ‘ T,F
3,. Set A = {1,2,3...3 is infinite . . n,F
41 Set X = {5,6,7...§ 1is finite . a1,F
5. Set P = §03 ismall _ - - . T,F
PART II’ o - .

Simplify the following eipressions:
1. 3x5=-2x2" 3. 1243 x°3 +2 - ‘5. (40 ¥+ 20)+2
2, 2x12%2 . 4. 40%(20% 2) :

PART III

For each exbression namg the corresponding r
Property: . - ’ o L
1. 342 = 243 ' 4, (8+9)+6 = 8+(9+6) . -
2. 3x2+3x5 = 3x(2+5) - 3x2 = 2x3 c
3. ~(8x9)x6 .= 8xE9Ix6) | .4
PART IV ’
Add, these integers: ’ ‘ ) - N
1. =100 + *100= 3. +20 +773 = 5, (+ 77 +77) =
o2, (-100) + (-200) =1 4. (45 + 72) = .
; . . P
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Multiply: . “

Lo (-4) x (-3) -

2. (14'5) X -$‘= ?’
(+5) % =Tr=
% v .—4. +6. 8‘9/ ’

4! (=5) (-11) = -
, 5. \-1 ) . +3 =
?:. L]
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S - © STUDENT'S NAME ¥~
| PART I ‘ S S
i . . % : ircle T (for True) or F (for Palge) in the ‘
following stgpements;' '
| 1. ,Set M.= fb;c,d} and'N = {x,cld}are equivalent T,F
\5 B 2. setP= £1,3,53 ana T {5,3,2}are identical  ,F
° ‘ 3, Set A = 4154,5,6.... is finite T,F
’{ 4, " Set X = {10,1'1?12,... te infinite © D T,F
| 5, Set P =" E } is null T,F
PART 11 ' ;
i\, ,Simplify the folloqing expressioné: ‘
A 1. 5x8.- 3x2 3. 2x1246 5. 80%(40:+20)x10
2. 1222x6 4, 120 x(4x5%5) |
" PART III
. ) For each express;on name the cogresponding
_Prbperty:
; 1. 3x5+3x8=3x(5+8) 3. x. (z.y)=x. (y.2) .
. 2. xey=ysx. 4. (44B)e2=44(842)
i 5. 8+0=8
i PART IV %
E | Add these sum
' 1. =7 + *7= -5 + *15= 5. (+8+ 2)=
% 2. -g0+780= 4. <-3+(-5)=
j
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Miltiply thege products:

(-3 x (-6) -
+4 . 0=

1.

"

"=10 , 41=

'w,.







