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ABSTRACT

In order to realize one of the most important necessities of the life, which is learning, the human being
spends most of their life for education-training activities. In the conventional applications, every individual,
being a part of a group is dependant on a single program and an educational management which was chosen
for the group by the teacher. However, each student has individual learning abilities, different from other
members of the group. At the end of the teaching activities with one group, nearly all of the individuals of
that group are expected to be successful. This study was performed at the Technical Education Faculty of
Firat University in Elazig during 2002-2003 autumn term in order to determine the effects of this mastery
learning model on the success of the students who attended the “Usage of Basic Information Technologies”
course. The findings gained in this research show that being a significant difference in experiment group
favour on the points of final test and achievement points. (The findings of the study show a significant
difference in favor of the experimental group, versus the control group, in both the final test scores and
achievement points.) In experimental group, mastery learning model was used. Therefore, it was seen that
mastery learning model increased the student achievement effectively.
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Introduction

The answers to the questions such as “How can I teach better? How can a person learn better? and “How is it
possible to remember the learned material all the time?”” have been surveyed for centuries through many studies.
In the results of such studies, sometimes new learning models and new program types have been found. An
education may also be possible as a result of the experiences gained through the family, environment, religion
and mass communication media. But it should be known that the planned education is the responsibility of
schools (Bloom, 1979: 7). Whatever comes out of the scientific studies, an important part of the education is at
schools. It is a fact of current education systems all over the world.

This fact, which is an important part of the education, occuring at school also brings with it some problems that
need to be solved. One of these problems is the number of the students participating in classes are more than the
capacity of physical space. In this case we encounter another problem: “do all students have the same
characteristics to take the same education through the same teacher, in the same conditions, and environment?
Don’t they have any differences between each other?” When the answers of these questions and the number of
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the students at the school are considered, it can be concluded that individual differences should be taken into
consideration. Disregarding these differences leads to the problems mentioned above.

The genetic characteristics and the environment make every person different even twins. We cannot expect a
group of people having such differences to react in the same way in all the details and aspects. The same is valid
for learning; we cannot expect the same level of learning from different students under the same conditions.

In the existing system, every individual in a group is unfortunately dependant on the program and teaching
method chosen. However, each student has individual learning characteristics. A program disregarding these
individual differences will result in a better learning performance by the students who are inclined towards the
selected program and the teaching method used while the others may not learn as much. On the other hand, at the
end of education activities, nearly all of the members of the group are expected to be successful. Of course the
expected success level, i.e. 70 — 80 % success instead of 50% which is expected in conventional methods will be
an indication of the success of the education activity.

We use a different approach to the instruction which does not place a premium on time in class. We base our unit
of instruction on mastery of school subjects rather than on the time spent on them. In mastery learning, students
must demonstrate the knowledge of the subject to be learned before credit is given. We believe that mastery
learning provides the greatest opportunity for the students who are out of step with their coursework to catch up,
or in many cases, to accelerate their high school program. Mastery learning requires a pre-determined level of
knowledge which is understood and agreed by the cognitive introduction behaviors test, or the skill to be attained
by gaining this mastery is the goal of student effort.

The subjects, requiring individual practice are the ones where the students have the possibility to be alone and to
practice by themselves. The subjects related with computers and other technologies are the best examples of this
fact. In these classes, generally every student has a computer or experiment set and in this case they will practice
on their own. When the student is on their own, they will have the possibility to make use of their own individual
characteristics. In the process of adaptation to the 21* Century, for which we have great expectations, the duty of
the educators is to minimize the obstacles in front of teaching and learning, to enable maximum learning and to
teach making use of computers which are the easiest way of achieving the knowledge.

The mastery learning model, it is aimed at providing appropriate learning environments by considering the
individual differences of the students so that they do not hinder the target learning activity. Because, according to
Bloom, the mastery learning theory is based on the idea that Cognitive Introduction Behaviors (i.e. pre-learning
which is assumed to be necessary for learning a unit) which are the students’ characteristics, Emotional
Introduction Features (the level of motivation to learn the unit) and the quality of teaching activity are the basic
indicators of learning output. The variables “clue, reinforcement, student’s participation, feedback and
correction”, which Bloom described as the quality of teaching activity, explain the activities which are prepared
by the teacher to enable mastery learning. According to this theory, if the related introduction features of the
student along with the teaching activities are positive, the learning output will reach a high level and in respect to
these outputs, the differentiation between the students will be at the minimum level (Sever, 1997). The variables
of mastery learning are shown in figure-1.

Cognitive Entry
Behaviour
Leaming Outcomes
(Level and Typs of
Student Learming p Achievement Rate of
Learning,
- // + Affective Cutoomes)
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Figure 1. The Variables of Mastery Learning (Wong, 2002)
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The theories of mastery learning resulted in a radical shift in responsibility for teachers; the blame for a student's
failure rests with the instruction not a lack of ability on the part of the student. In this type of learning
environment, the challenge becomes providing enough time and employing instructional strategies so that all
students can achieve the same level of learning (Levine, 1985; Bloom, 1981).

Mastery learning is an instructional strategy based on the principle that all students can learn a set of reasonable
objectives with appropriate instruction and sufficient time to learn. Mastery Learning puts the techniques of
tutoring and individualized instruction into a group learning situation and brings the learning strategies of
successful students to nearly all the students of a given group. In its full form it includes a philosophy,
curriculum structure, instructional model, the alignment of student assessment, and a teaching approach.

How to instruct for mastery

Clearly state the objectives representing the purposes of the course.

The curriculum is divided into relatively small learning units, each with their own objectives and
assessment.

Learning materials and instructional strategies are identified; teaching, modeling, practice, formative
evaluation, re-teaching, reinforcement, and summative evaluation are included.

Each unit is preceded by brief diagnostic tests, or formative assessments.

The results of formative tests are used to provide supplementary instruction, or corrective activities to help
the learner overcome problems.

YV VYV VY

As a matter of curriculum development, mastery learning does not focus on content, but on the process of
mastering it. Curriculum materials can be designed by in-house instructional designers or via a team approach
by various professionals in a given setting either in a school or industry. Instructional materials can also be
obtained as prepared materials from an outside commercial source. A combination of these is also possible
however, the instructional materials are developed or obtained; the teachers must evaluate the materials they plan
to use in order to ensure that they match the instructional objectives set up for a given course of instruction.

The great advantage of a mastery approach for catch-up or accelerated work is that, as teachers, we start by
finding out what our students know, and then help them learn the things they will need to know in order to
demonstrate mastery. Using a mastery approach also provides flexibility for accommodating instruction to
individual learning styles, needs and interest.

Advantages

»  Students have prerequisite skills to move to the next unit

» Requires teachers to do task analysis, thereby becoming better prepared to teach each unit
» Requires teachers to state objectives before designating activities

» Can break cycle of failure (especially important for minority and disadvantaged students)

Disadvantages (easily dealt with in most cases)

Not all students will progress at same pace; this requires students who have demonstrated mastery to wait
for those who have not or to individualize instruction

Must have a variety of materials for remediation:

Must have several tests for each unit

If only objective tests are used can lead to memorizing and learning specifics rather than higher levels of
learning

VVV VY

In this study, the ways of acquiring computer literacy and making use of the information technologies at the
highest level by the university students, which is a pre-requisite to adapt to the modern age and to allow such an
acquisition to occur, are addressed. The use of the mastery learning model in “Usage of Basic Information
Technologies” class by university students and the effects of the model on the success of the students have been
investigated. It is accepted that the individual differences do not form a hindrance to the educators in achieving
that goal in mastery learning model. It is suggested that the results of this investigation may from a base for
studies to enable university students to make use of the basic information technologies at a maximum level.
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The Aim and Subjects of the Study

The general aim of the study is to define the effect of the mastery learning model on the success level of the
students who attend the “Usage of Basic Information Technologies” class. Results of hypothesis testing are as
follows:

There is a significant difference between the averages of pre-test and final tests of the control groups.

There is a significant difference between the averages of pre-test and final tests of the experiment groups.
There is a significant difference between the averages of final tests of the experiment and control groups.
There is a significant difference between the averages of points of the experiment and control groups.

YVVVY

The criteria for the selection of experiment and control groups are sufficiently objective. The multi choice test
used in the study is reliable.

The study conditions were as follows:

»  The study took place during the autumn term of the 2002-2003 academic year.

» The subject “Usage of Basic Information Technologies” is limited to Microsoft Word and Microsoft Excel
themes.

» The study is limited with the mastery learning model to be applied to the experiment group and the
conventional method to be applied to the control group.

Methodology

In this part of the study, the investigation model, hypothesis and limitations, collecting and analyzing data will
be described. In the study, the pre-test and final-test are used. An experiment group and a control group are
formed. The effect of the independent variables, mastery learning model and conventional education program, on
the success of the students has been investigated.

The study took place using the students in the first class of the Technical Education Faculty at Firat University
and the sample group was formed by the students who attended the Usage of Basic Information Technologies
course in the autumn term.

The experimental and control groups were selected by using cluster analysis in order to maintain objectivity
between the students of first class.

The cluster analysis criteria were:

» The scientific exam points which the students achieved on the University Entrance and OSS examinations.
» The success points from secondary education of the students.

»  The result points that the students achieved in the pre-test.

Improvement of Data Collection Media: the theoretical dimensions were formed by the evaluation of the data
obtained through scanning both literature sources and experts’ views. The experimental data were collected with
the help of scientific introduction behaviors test, success test, follow-up tests and parallel tests.

Since the result of the study would be obtained from comparisons of the pre-test and final-test, a success test was
developed. During the development of the success test, a content analysis was performed using experience and
knowledge gained from previous classes taught by the authors on the same subject, available books on the
subject and experts in the field. The aims and objectives of the course were defined in accordance with this
content analysis. The definition table was prepared to measure behaviors and a success test was developed again
after taking the opinions and confirmations of the expert lecturers on information technologies, program
development and mastery learning. The success test was applied to 217 students who attended the Usage of
Basic Information Technology Class before and after the analysis. The result was determined by the reliability
and validity analysis to have a KR=0.792.

For the content validity of the success test, the support of the lecturers at Informatics, Computer Teaching and
Computer Engineering Departments of Firat University were sought and the lecturers responded positively.
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Application of the Investigation and Collecting the Data

At the beginning of the application, the success test was given as the pretest to the control and experiment
groups. At the same time, the cognitive introduction behaviors test was given to the experiment group in order to
determine whether they had the necessary pre-knowledge. The students who do not have the cognitive
introduction behaviors were given a complementary training before starting the first unit. In the experiment
group, the units were taught based on the mastery learning model, and for the students’ participation, the
question and answer method was used. At the end of each unit, follow-up tests were given to determine whether
the students had achieved the mastery learning goals or in case of failure to achieve the goal, what correction
training needed to be performed. At the end of the study, both the experiment group and the control group were
given the success test and the result of these tests formed the database for the final test.

For the related analysis of the individual characteristics and test results of the students, frequency, percentage
and arithmetical average were used. Moreover, in the analysis of the obtained data and in the comparison of the
points from the pre-test and final-test, dependent and independent groups t tests were used.

Findings and Comments

The investigated applications of the study, the statistical data derived from these investigations and the
interpretation of these data have been discussed. As a result of the comparison of the pre-tests results applied to
the experiment and control groups with statistical methods, Table 1 is obtained. The pre-test results were
compared with the t test.

Table 1. The Pre-Test Result Points Applied to The Experiment and Control Groups and Their Comparisons

CONTROL GROUPS EXPERIMENT GROUPS
Points Frequency | Percentage Points Frequency | Percentage
6 2 3,70 6 1 3,03
8 3 5,56 8 1 3,03
9 2 3,70 9 1 3,03
10 1 1,85 10 1 3,03
11 4 7,41 11 1 3,03
12 5 9,26 12 1 3,03
13 2 3,70 13 4 12,12
15 4 7,41 14 1 3,03
16 2 3,70 15 5 15,15
17 2 3,70 17 1 3,03
18 4 7,41 18 2 6,06
20 5 9,26 19 1 3,03
21 6 11,11 20 2 6,06
22 3 5,56 22 3 9,09
23 4 7,41 24 3 9,09
24 3 5,56 25 2 6,06
27 1 1,85 27 2 6,06
28 1 1,85 30 1 3,03
Total 54 100,00 Total 33 100,00,
GROUPS Range Mean Standard Deviation T
Control Groups 54 16,72 5,68 -0,68*
Experiment Groups 33 17,31 6,12
*P>05

As can be seen in table 1, there have been no significant differences between the experiment group and the
control group in the results of the pre-test. Although there were students who knew the subjects of the unit
before, not attending the class caused pre-test results to be low. Since both groups had low points in the pre-tests,
there had been no significant difference between their knowledge of the subject prior to starting the course.
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The results of the groups in the pre-test and final test had been compared with the t test results of the dependent
groups. For these comparisons, the dependent groups’ t test was used. The difference between the final test and
pre-test of the control group was significant (Table 2). This result has confirmed the first hypothesis of the study
stating “There is a significant difference between the averages of pre-test and final test results of the control

group”.
Table-2. The Pre-Test and Final Test Results of The Control Group and Their Comparisons
PRE-TEST FINAL TEST
Points Frequency Percentage Points Frequency Percentage
6 2 3,70 18 2 3,70
8 3 5,56 23 1 1,85
9 2 3,70 24 2 3,70
10 1 1,85 25 1 1,85
11 4 7,41 26 3 5,56
12 5 9,26 27 2 3,70
13 2 3,70 28 4 7,41
15 4 7,41 29 1 1,85
16 2 3,70 30 3 5,56
17 2 3,70 31 5 9,26
18 4 7,41 32 2 3,70
20 5 9,26 33 3 5,56
21 6 11,11 34 2 3,70
22 3 5,56 35 4 7,41
23 4 7,41 36 2 3,70
24 3 5,56 37 8 14,81
27 1 1,85 38 3 5,56
28 1 1,85 39 3 5,56
40 1 1,85
42 1 1,85
47 1 1,85
Total 54 100,00 Total 54 100,00
TEST TYPE Range Mean Standard
Deviation
Pre-test 54 16,72 5,68 -15,87*
Final test 54 32,39 5,85
*P<.05

The findings related with the second hypothesis of the study which states “There is a significant difference
between the averages of pre-test and final test results of the experiment group” show that there is a significant
difference between the averages of pre-test and final test results of the experiment group. This difference can be

seen in Table 3.

Table 3. The Pre-Test and Final Test Results of The Experiment Group and Their Comparisons

PRE-TEST FINAL TEST
Points Frequency Percentage Points Frequency Percentage
6 1 3,03 28 1 3,03
8 1 3,03 30 2 6,06
9 1 3,03 31 1 3,03
10 1 3,03 33 2 6,06
11 1 3,03 34 4 12,12
12 1 3,03 35 2 6,06
13 4 12,12 36 3 9,09
14 1 3,03 37 2 6,06
15 5 15,15 38 1 3,03
17 1 3,03 39 4 12,12
18 2 6,06 40 2 6,06
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19 1 3,03 41 1 3,03
20 2 6,06 43 2 6,06
22 3 9,09 44 3 9,09
24 3 9,09 45 3 9,09
25 2 6,06
27 2 6,06
30 1 3,03
Total 33 100,00 Total 33 100,00
TEST TYPE Range Mean Standard t
Deviation
Pre-test 33 17,61 6,12 -17,84*
Final Test 33 37,61 4,82
*P<05

The most important result is the base of the study and we can see it by the comparison of the final tests. Also
these findings have additional effect in confirming the third hypothesis. The first hypothesis is related with the
difference of the final test results of experiment and control groups and this difference is shown in Table 4. This
comparison was performed with the independent groups’ t test.

Table 4. The Final Test Results of The Experiment and Control Groups and Their Comparisons

CONTROL GROUPS EXPERIMENT GROUPS
Points Frequency Percentage Points Frequency Percentage
18 2 3,70 28 1 3,03
23 1 1,85 30 2 6,06
24 2 3,70 31 1 3,03
25 1 1,85 33 2 6,06
26 3 5,56 34 4 12,12
27 2 3,70 35 2 6,06
28 4 7,41 36 3 9,09
29 1 1,85 37 2 6,06
30 3 5,56 38 1 3,03
31 5 9,26 39 4 12,12
32 2 3,70 40 2 6,06
33 3 5,56 41 1 3,03
34 2 3,70 43 2 6,06
35 4 7,41 44 3 9,09
36 2 3,70 45 3 9,09
37 8 14,81
38 3 5,56
39 3 5,56
40 1 1,85
42 1 1,85
47 1 1,85
Total 54 100,00 Total 33 100,00
GROUPS Range Mean Standard t
Deviation
Control Groups 54 32,39 5,85 -4,31*
Experiment Groups 33 37,61 4,82
*P<.05

There was a significant difference between the final test results in favor of the experiment group. This result
clearly shows the positive effect of the independent variable, i.e. mastery learning model on the dependent
variable which is the success of the student.
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Another result, which is as important as the final test result, is the achievement rate. The results of the
comparison of such points which gives the opportunity to compare the achievement of the students can be seen
in Table 5.

As it can be seen from the Table, a significant difference between the achievement results was found in favor of
experiment group which confirms the fourth hypothesis of the study which states "There is a significant
difference between the achievement test results of the experiment group and control group” it has been seen that
the experiment group to which the mastery learning model was applied, had a better achievement rate than the
control group to which the conventional method was applied.

Table 5. The Achievements of The Experiment and Control Groups and Their Comparisons

CONTROL GROUPS EXPERIMENT GROUPS
Points Frequency Percentage Points Frequency Percentage
1 1 1,85 9 1 3,03
3 2 3,70 10 1 3,03
4 2 3,70 11 1 3,03
6 1 1,85 12 1 3,03
7 1 1,85 13 1 3,03
8 2 3,70 14 3 9,09
9 1 1,85 15 1 3,03
10 1 1,85 16 3 9,09
11 2 3,70 17 2 6,06
12 2 3,70 19 2 6,06
13 6 11,11 20 2 6,06
14 4 7,41 21 1 3,03
15 7 12,96 22 2 6,06
16 1 1,85 23 2 6,06
17 1 1,85 24 2 6,06
18 2 3,70 26 1 3,03
19 2 3,70 27 4 12,12
20 1 1,85 29 1 3,03
21 5 9,26 32 1 3,03
22 1 1,85 34 1 3,03
23 1 1,85
24 1 1,85
25 1 1,85
26 2 3,70
28 1 1,85
29 1 1,85
31 1 1,85
32 1 1,85
Total 54 100,00 Total 33 100,00
GROUPS Range Mean Standard t
Deviation
Control Groups 54 15,67 7,25 -2,82%*
Experiment Groups 33 20.00 6,44
*P<.05
Conclusion

In the writings of Bloom, mastery learning was transformed from a virtually adventitious feature of programmed
instruction to a major desirable characteristic of instruction in general. There came to be strong reasons why
instruction should abandon a standard like “70% is passing.” Such a statement means that some things have been
learned and some have not, whereas the aim should be that all of the objectives of instruction are mastered
(Gagne: 108).
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In the follow up test after the first unit, the group was successful but could not reach the mastery learning
criterion. The mastery learning criterion was achieved after correction training. In the second unit, the learning
criterion was achieved without any correction training. This fact may be interpreted as a sign that the students
had adapted to the mastery learning after a while.

There was no significant difference between the results of the success test applied to the experiment and control
groups as a pre-test. There were students in both groups who had some experiences in the subjects of the Usage
of Basic Information Technology Class. However, since they were only a few students and the group did not
attend the class. It caused no significant difference in the results of the pre-test.

In the control group, the classes were performed with the conventional methods, and this caused a significant
difference between the pre test and final test results in favor of the final test. Despite of the conventional method,
attending this class helped the students to achieve some of the aimed knowledge and skills.

In the experiment group, the classes were performed according to the mastery learning model, and this caused a
significant difference between the pre-test and final test results in favor of the final test. Moreover the difference
was significantly higher than the one with the control group.

There was a significant statistical difference between the results of the success test applied to the experiment and
control groups as a final test in favor of the experiment group.

There was a significant statistical difference between the results of the achievements of the experiment and
control groups in favor of the experiment group. According to these results, it is clear that the mastery learning
model affected the success and achievement of the students positively in Usage of Basic Information Technology
Class.

In addition to these findings, some other results have been achieved through this study. The first and may be the
most important of these results is the motivation of the students in learning, which is considered to be a result of
the education system starting with the primary education until the university education. Although the class has a
content which the student will make use of not only at school but all his/her life long, the students were
motivated only to pass the class. The mastery learning model, as it can be deducted from the title, is a learning
model which aims to enable the highest level of learning, and is opposite of the conventional method mentioned
above. The second problem is, most probably dependent on the first one, the participation of the student
involuntarily. There were students who never participated in the class unless the lecturer asked them to
participate. However, in the course of time, these students started participating in the class as they saw their
classmates participate more actively.

Suggestions

In the investigation, the lack of the cognitive introduction behavior has been specified. Because this deficiency
would appear during the class, the cognitive introduction behaviors should be determined and these behaviors
should be measured. In case of a deficiency detected, this should be corrected before the beginning of every unit
and class. This process becomes more important in the graded units. Therefore at the beginning of each unit, the
objectives, behaviors and cognitive introduction behaviors necessary for the unit should be explained.

It has been observed that the students do not participate when they are not obliged. The lecturer should use
appropriate methods for the students’ active participation. Moreover, the students should be taught the methods
of achieving and using the knowledge; the situation should be avoided where students work only with the instant
information. Successful students should be provided with reinforcements to enable them to be aware of their
success.

During the term, instead of using total evaluation, formational evaluation should also be used. An evaluation
after more than one unit, will be less valid and there will be no possibility for correction of the deficiency.
Therefore, follow up tests should be applied at the end of each unit, and the determined deficiencies should be
corrected.

The aims of the education should be accepted by the individuals, and the people should not attend the school
only for the purpose of achieving a diploma. As a result the individual will accept the knowledge and skills
related with the chosen profession voluntarily and be more motivated to strive for it.
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The corrective education mentioned in this study was performed out of the class. This means extra time and a
place to do the work. To enable the lecturers to provide such additional activities, the necessary environment
must be provided, and the problems regarding the place for the work should be solved, and when necessary,
financial support should be provided.

In the graded subjects which must to be learned at school, the level of learning depends on the attendance time.
Therefore, necessary measures should be taken to avoid absenteeism in such classes. The attendance of the
classes should be maintained used at the maximum levels.

Activities to develop emotional introduction features related with the subject should be performed in the first
unit of the class. General and positive information about the subjects should be provided to the students.

While applying the mastery learning model, various teaching methods should be used for the application of the
variables. For example, in order to enable participation, the question and answer method, clues and the example

event methods may be used.

For those students who learn quickly in the classroom, different learning opportunities should be presented. This
will help prevent the boredom of the students in the classroom.
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