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CHAPTER ONE

INTRODUCTION

1.1.  Background of the Study

Curriculum is broadly defined as a plan for the entire educational process. In such
planning curriculum works as a continuum of different phases, which include design or
development, implementation and, evaluation. Of such phases, as to Tyle‘r (19\{?19:17), it is
at the implementation stage that the desired behavioral changes on the part of the learner
take place. To achieve this end, among other factors, teachers are particularly responsible
and are expected to master a large knowledge base that covers the subject matter they

teach, the methods they use to teach it, and the students to whom it is taught.

Although there could be such and other factors that contribute to or determine educational
achievement, the selection of appropriate teaching methods and procedures for the
intended objective is given due emphasis in current literature. In line with this view,
Arends (1997:4) asserted that today's teachers are held accountable for using teaching
practices that have been shown to be effective, just as members of other professions are

held accountable for best practice in their respective fields.

However, which method for which objective may be the question in the minds of most
teachers. Over the years many different approaches to teaching have been created and
studied. As (Ibid: 6) pointed out some have been developed by educational researchers

investigating the learning process and how particular teaching behaviors affect student



performance. Other approaches have been developed by classroom teachers

experimenting with their own teaching to solve specific classroom behaviors.

With the availability of a variety of models to teaching, their effectiveness to different
instructional goals also varies. That is why educational researchers were, more often than
not, saying there is no one best model. A method best serves one purpose may fail for
others. Many educationists underscored in their writings the above statements.

John Barell and Janet Kierstead demonstrate that one approach is
not right and the other wrong; both are right-but for different
objectives. No single model of teaching is sufficient to achieve all

the aims of schooling (Brandt, 1985:3)

The use of a particular model allows teachers to achieve some instructional goals, but not
others. Direct instruction, for instance, is a good method for helping students learn basic
skills such as the multiplication tables or place geography. However, it is not suitable for
helping students understand the influence of the earth's topography on agricultural

production (Arends, 1997:8).

The point of view that can be taken from the above quoted statements is that no model of
instruction is innately better than any other. Hence, classroom teachers need, in Arend's
words, a repertoire of teaching practices for instruction in order to meet the diverse
instructional goals. The effectiveness of a teaching model underlies what educational
researchers call the process-product research. In a process-product research, as Peterson
(1979-46) mentioned, researchers try to explore the relationships between teacher

behavior as process and student achievement as product of teaching.



Since the effectiveness of a given teaching model could be revealed through the process-
product research, this can be most verified through studying teacher behaviors in the
classroom. Accordingly, in Ethiopia some studies on the effectiveness of different
teaching models have been so far done by graduate students of the Addis Abeba
University. However, as to the investigator's knowledge, almost all studies were done on
secondary school levels; and no study was made on the effectiveness of a given method to

teach primary school subjects.

Consequently, the writer of this paper convinced himself to make a study of teaching
grade 3 Mathematics by active teaching approach and its influence on student academic

achievement.

1.2. Statement of the Problem

Some people are often heard criticizing direct instruction or as it can also be termed active
teaching because of the notion they hold that the approach is teacher-directed. Though it
is teacher-directed it does not mean that it should be rejected; because it is most

appropriate for some instructional goals.

As Arends (1997:64) put, it is an approach to teaching that helps students learn basic

skills and acquire information that can be taught in a step-by-step fashion. He added that:

We refer to this approach as the direct instruction model, although

it is often referred to by other names, such as active teaching



(Good & Grouws, 1983), mastery teaching (Hunter, 1982), and

explicit instruction (Rosenshine & Stevens, 1986) (Thid: 64).
With these names the writer used them synonymously throughout the paper. As
Rosenshine and Stevens (1986:377) pointed out, active teaching procedures are most
applicable in those areas where the objective is to master a body of knowledge or learn a

skill which can be taught in a step-by-step manner.

Since mathematics is highly sequential by its nature and the investigator felt that
mathematics lessons at the lower primary grades (from his observation of the syllabus and
the text) are basic skills, this study was intended to explore the effectiveness of active

teaching approach in teaching lower primary mathematics.

The purpose of this study was to examine the effectiveness of active method of teaching
mathematics on academic achievement of grade three students. The focus of the teaching

program was entirely on instructional behavior.

Hence, to realize this purpose, the following research questions were posed.

1. Is there significant difference in implementation of teaching (instructional)
behaviors by trained observed and untrained teachers?

2. Does posttesting reveal significant mean difference in Mathematics achievement
between students of the trained observed and untrained teachers?

3. Does posttesting reveal significant mean difference in Mathematics achievement
between students of the trained unobserved and untrained teachers?

4. Does posttesting reveal significant mean difference in Mathematics achievement

between students of the trained observed and trained unobserved teachers?



1.3.  Syntax of the Active Teaching Model

Within the active teaching model, there are specific behaviors which are referred, as
instructional behaviors (Good & Grouws, 1979: 355-362), teaching functions (Rosenshine

& Stevens, 1986:376), and teaching behaviors (Arends, 1997:67).

Although the detailed or discrete behaviors resemble to one another, the investigaior
adapted Arend's classification with possible modifications to suit to the Ethiopian
situation. A detail of each phase appeared in the training manual that was given for the

treatment teachers (see Appendix I)

Phases Teacher Behavior
1. Provide objectives and Teacher goes over objectives for the
establish set lesson, gives background information,

and explains why the lesson is important.
Gets students ready to learn.

2. Demonstrate knowledge Teacher demonstrates the skill correctly

or skill or presents step-by-step information.
3. Provide guided practice Teacher structures initial practice
4. Check understanding and Teacher checks to see if students are
provide feedback performing correctly and provides
feedback.



5. Provide extended practice Teacher sets conditions for extended
and transfer practice with attention to transfer to more
complex and real life situations.
For observational purposes, the discrete behaviors associated with each of these phases are listed

(see Appendix II).

1.4. Significance of the Study

The researcher has two main reasons to select one of the lower primary grades (grade 3) as his
focus of the study. First, primary education is undoubtedly the most important of all levels of
education. Unless we get it right at the primary level, we cannot hope to improve quality
significantly at higher levels. Secondly, as mentioned earlier, no study of teaching method was

made at the primary education level.

Apart from these reasons, mathematics in the lower grades highly requires performance skills and
teaching of such skills requires selecting the appropriate practices (approaches). However, since
most of the teachers at the lower primary are inexperienced or new TTI graduates (from my
observation in the region I am working in), they teach without the knowledge of the appropriate

teaching methods to the appropriate instructional objectives.

Hence, this study is hoped to contribute in the following ways:
I. the results may inform mathematics syllabus designers and textbook writers about the
appropriate teaching model for teaching lower primary mathematics so that they can write

lessons and activities accordingly.



2. since the study is expected to indicate relationships among instructional behaviors and
students' mathematics achievement, the results may inform teacher training institutes to
appraise their programs. Put in other words, once effective instruction is described, then

supposedly programs can be designed to promote those effective practices.

(OS]

the results will help lower primary school teachers follow those instructional behaviors
which contribute to student achievement.

4. since other teacher variables and their impact on student achievement could
comprehensively be studied the study would serve as a supporting document for future

research.

1.5. Delimitation of the Study
The study on the influence of the active teaching model on student academic achievement
would have been comprehensive had all the lower primary grades been considered. However,
because of the nature of the study and subsequent requirements of material and financial

resources, it is delimited to only grade 3 Mathematics classes.

1.6. Limitations of the Study

The study was intended to see differences in academic achievement as a result of the discrete
teacher behaviors of the active teaching model in which manual and subsequent training were
given to the trained teachers. Since the subjects of the project were primary school teachers
(grade 3 Mathematics teachers) it was initially difficult to understand the manual by the
teachers for it was prepared in English. Nevertheless, the investigator trained the teachers in

Tigrigna and hence this additional task contributes to the lengthening of the project.



The results of the study might have to slight extent been affected by the possible
communications made by students taught by the different groups of teachers because there was

no possibility to control students from communicating.

Financial constraints had also contributions to the relatively few number of observations during

the project period.

The other problem, perhaps the major, the writer faced in conducting this study was the absence
of recent literature on the subject under discussion. Thus, the writer was obliged to use those
old literatures and consequently was not able to relate the findings of this study to current

findings if any at all.

1.7. Definition of Terms

The following key terms are frequently used through out the study and defined below. Other
terms are defined and explained in detail in the glossary section of the manual that is shown in

Appendix 1.

Syntax: the overall flow, sequence, or major steps of a particular lesson

Model: is a cluster of strategies which is logically consistent with a certain set of assumptions

about how students best learn (Reiman et al, 2002:233)



Active teaching: refers to the small-step approach and is applied to learning hierarchical
material because subsequent learning upon well-formed prior learning. It uses the five teaching
behaviors included in the teaching model. No single, common term to describe this teaching
has emerged as yet. Rather, a variety of terms are being used including direct instruction,
systematic teaching, explicit instruction and effective teaching (Rosenshine and Stevens,

1986:378).

Teacher Behavior: Skills, abilities and other attributes of a teacher that students experience

directly in the classroom (Murnane and Phillips, 1981:86).

Student Achievement: Student gain scores as the result of process variables (process of

teaching or teacher classroom behaviors).

Process-product research: An approach to education research characterized by studying

relationships between teacher behavior (process) and student achievement (product)



CHAPTER TWO

REVIEW OF RELATED LITERATURE

In this chapter a review is made on the syntax of the Active Teaching Model with its five phases
in which each phase consists of teacher behaviors. Since the study is on Active Mathematics
Teaching and Its Effect on Student Achievement, conceptualization of effective teaching, the
rationale for the active teaching model and synthesis of research on the various teacher behaviors

are included as contents of this chapter.

2.1. Conceptualization of Effective teaching

If teachers, or education officers are asked to define what an effective teacher is some of the
responses could obviously be a good person- a role model who meets the community ideal for a
good citizen, good parent, and good employee which Borich (1996:2) named the role-model
definition. Other responses may attempt to identify a good teacher with personality characteristics
(e.g. achievement-motivation, directness and flexibility), attitude (motivation to teach, empathy
toward children, and commitment) and experience with a particular grade level) which Ibid (3)
named the Psychological Characteristics Definition. It can be understood that though the
definitions incorporate traits a good teacher may have, they excluded the most important and
obvious measure of all for determining good teaching - the performance of the students who are

being taught.



With drawbacks of the above definitions for effective teaching, a new direction emerged. That is,
the conceptr of active (effective) teaching as Jones wrote (1986:9-10) emerges from a strong
research base, chiefly from "process-product” research describing the relation between teacher
behavior and student performance in particular contexts, from research describing the day-to-day

realities of classroom life, and more recently from experimental training studies.

Similarly, looking into a new direction, Borich (1996:6) discussed that teaching is effective when
teacher behavior is linked with student performance and continued to say during the 1970s and
1980s researchers developed new methods for studying the interactive patterns of teachers and
students in which the goal was to discover which teacher behaviors promote desirable student

performance, such as good grades on classroom tests.

The basic tenets of process-product research were also described by Anderson, Evertson and
Brophy (1979:14)

... to define relationships between what teachers do in the classroom (the
process of teaching) and what happens to their students (the products of
learning). One product that has received much attention is achievement in

the basic skills.

Effective teachers have different styles and personalities and are considered effective for different
reasons. In many communities, teachers are considered effective if many of their students attain
some of the following sound academic achievement, an enjoyment of learning, skills to continue
to learn, the ability to think creatively, solve problems and contribute to their societies. Effective

teachers know their students, their strengths and weaknesses, and give them motivation to excel

11



and remedial assistance when needed. Effective teachers know and respond to the interests of

students (Craig et al. 1998, p.12)

Whatever other worthwhile results are achieved because of teachers' work, teacher effectivenesé
is most commonly expressed in terms of pupils' academic achievement, something that is more
easily (and less expensively) measured than some of the other outcomes of good education.
Although there are obviously problems in focusing on academic achievement as the sole indicator
of teacher effectiveness, the complex of factors that define effective teaching usually contribute
strongly to an increase in student academic achievement (according to examinations) in addition

to increases in other desired skills and behaviors.

2.2 The Rationale for the Direct Instruction Approach

What is the rationale for the use of direct instruction approach? Some theoretical roots come
together and provide the rationale for the direct instruction model. These include, as shown in
Arends (1997:68), system analysis, social or behavioral modeling theory, and teacher

effectiveness research. Following is a discussion of such roots for the model under discussion.

2.2.1. Systems Analysis

In the area of instruction and learning, systems analysis emphasizes how knowledge and skills
are organized and how to systematically break down complex skills and ideas into component
parts so that they can be sequentially taught (Ibid). From this it could be understood that systems
analysis, which studies how to breakdown the parts of a whole so that they can be taught in small

steps, provides one theoretical support for direct instruction.



One of the basic assumptions of direct instruction is to present the lesson in a step-by-step or bit
by bit by breaking the whole component into its parts. Put in other words, one of the primary
ingredients of the model is presenting material in small steps. As Borich (1996:253) wrote, the
content within the lessons must be partitioned and subdivided to organize it into small bits. No
portion can be too large; if it is, you will lose your students attention. The key is to focus the
material on one idea at a time and to present it so that one point is mastered before the next point
is introduced. This is most easily accomplished by dividing a lesson into easily recognizable

subparts, rules or categories.

The role of the teacher from the systems analysts point of view is then to structure the lesson in
the above form and this helps the students to see the parts of the whole and prepares the student
for the subsequent learning. The assumption of the systems analysis is that the student in the
instructional process has to consider the different parts to get the understanding about the whole.
This is related to the direct instruction approach in which learning step-by-step and breaking the
whole into its parts is emphasized. As Arends (1997) argued, complex understandings and skills
cannot be entirely learned at anyone time. To learn complex issue they need to be broken into

parts.

From the systems analysis theoretical root emerged some instructional functions as indicated
earlier. Put in other words. Rosenshine's instructional functions were rooted from the systems

analysis.



2.2.2. Behavioral Modeling Theory

Behavioral modeling theory, which studies how people learn from watching others, provides
another theoretical support for direct instruction. As Arends (1997:82) argued direct instruction
relies heavily on the proposition that much of what is learned comes from observing others.
Bandura's behavioral modeling theory specifically demonstrates that it is from watching others
model particular behaviors that students learn to perform these same behaviors and to anticipate

their consequences.

According to Bandura, cited in Arends (1997:69), behavioral modeling theory is a three-step
process involving attention, retention, and production. That is, it depends on the observer's
attending to some behavior, then placing his or her perception of the behavior in long-term
memory, and finally, retrieving the memory in order to produce the behavior when motivated to
do so. As part of the instructional functions, the teacher is expected to provide objectives and
gives overviews and giving the rational and overviews for any lesson is important, but
particularly so for skill-oriented lessons. Hence, knowing why a particular skill is being taught
generally helps to motivate and bring the desired commitment from students. Such idea in the
instructional functions approach emanates from the observer's attention which is one of the steps
in belhavioral modeling theory. Put in other words, behavioral modeling theorists believe that

something is learned when the observer consciously attends to some behavior.

As to the view of the behavioral modeling thecretists, students try to observe and imitate what the

teacher demonstrates. They learn to perform the behaviors of whom they observe.

14



From the behavioral modeling theory emanates the second phase (step) of instructional functions
i.e. presentation and conducting demonstrations. To effectively demonstrate a particular concept
or skill requires teachers to acquire a thorough understanding or mastery of the concept or skills

prior to the demonstration and to carefully rehearse all aspects of the demonstration prior to the

actual classroom event.

In a discussion of behavioral modeling theoretists, the importance of reinforcement is also
mentioned. From their point of view to ensure a positive attitude toward the new skill, the teacher
should immediately praise those aspects of the skill that the student performs correctly, then
identify any problematic sub skill. As mentioned in Arends (1997:70) Bandura found that the
timing and type of feedback provided by the teacher is crucial if practice is to be beneficial.
Especially during initial learning, feedback should be immediate, positive, and corrective. All
these ideas served as a base or root for the inclusion of guided student practice in which process
feedback is emphasized and in correctiveness and feedback as important steps in the direct

instruction (active teaching) approach.

2.2.3. Teacher Effectiveness Research

Although the research base for the direct instruction model and its various components comes
from many fields, the clearest empirical support for the models effectiveness comes from the

teacher effectiveness research (Arends, 1997:71).

As discussed in Ibid, the study by Jane Stallings and her associates illustrated the importance of

time on task. This study also contributed empirical support for the use of direct instruction. The



The Direct Instruction Model

Although teachers can adjust their use of direct instruction to fit various situations, this model

consists of five essential phases or steps.

1.

2.

Provide objectives and establish set
Demonstrate knowledge or skill

Provide Guided practice

Check for understanding and provide feedback

Assign independent practice.

2.4. Synthesis of Research on the Various Teacher Behaviors

In this section, research findings on each of the five phases of the direct instruction model are

synthesized.

2.4.1. Providing Objectives and Establishing Set

The first step in effective direct instruction lesson is to focus learners attention. This is done by

providing student with a short behavioral objective, such as "Today you will be able to do

problems using two- digit multiplication".

The intent of these initial steps is to get students' attention and to motivate them to participate in

the lesson. Regardless of the instructional model being used, Arends (1997:79) asserted, good

teachers always begin their lessons by explaining their objectives and establishing a learning set.



This is because students need a reason for participating in a particular lesson, and they need to

know what is expected of them.

Furthermore, he continued to say effective teachers have found that a brief review which gets
students to recall yesterday lesson or perhaps a question that ties in to students' prior knowledge
is a good way to get started. These activities also serve as motivators for lesson participation.
Each teacher develops his or her own style for establishing set, but no effective teacher eliminates
this important element from any lesson. In sum, giving the rationale and overviews for any lesson

is important, but particularly so for skill-oriented lessons.

2.4.2. Demonstrating Knowledge or Skill (Presenting new content)

Research has shown that effective teachers of mathematics spend more time on presenting new
material than do less effective teachers (Evertson et al. 1980, Good and Grouws 1979). For
example, in the Evertson study the most effective Mathematics teachers spent about 23 minutes
per day in lecture, demonstration, and discussion in contrast to 1 1 minutes for the least effective
teachers. As indicated in the researchers' findings, the effective teachers used this additional
presentation time to give additional explanations and many examples, check for student
understanding, and provide sufficient instruction so that the students could practice independently
with minimal difficulty. In contrast, the less effective teachers gave much shorter presentations
and explanations and then sent the students to independent practice. Under those conditions
students were less successful because they were not yet ready for independent practice. Hence,

they made too many errors and had to be retaught.

19



As one component of effective presentation, many researchers emphasized the importance of
teacher’s clarity. Studies on teacher clarity by Kennedy, Cruickshank and Hafele (1978), and
Land and Smith (1979) led to suggestions grouped under four headings: Clarity of goals and
main points; step-by-step presentations; specific and concrete procedures; and checking for
understanding. Moreover, these studies summarized that it is important for teachers to state the
goals of the lesson, provide students with explicit, step- by- step demonstrations of the new

material, use many examples, and check to see that all the students understand the material before

proceeding to the next point.

Land (1979) described five low-inference variables of teacher clarity which he named: vagueness
terms; verbal mazes, specification and emphasis; clear transitions; and unexplained additional
content. Hiller and his colleagues (1971) also developed a low inference measure of verb fluency
which was indicated by length of sentences; and the use of “uhs” *“ahs,” and other hesitations.
The point to be raised here is what are the effects of all these on student academic achievement?
In all the studies located the variable of teacher clarity, significant relationships were found with

student achievement,

In a summary of research on low inference variables of teacher clarity, Land (1985) indicated that
the frequency of vagueness terms used by the teacher had effects on student achievement. In his
review of two process product studies, statistically significant (P<.05) or near significant (P<.07)
negative effects on vagueness were found. In other reviews of process product studies by
Denham (1981), three studies found significant effects in favor of clear expositions with clarity

accounting for 20%, 8% and 6% of the variance in student achievement.

20



In a study using a different approach to measuring clarity Hines, Cruickshank, and Kennedy
(1982) obtained observer ratings on a cluster of 29 different low-inference variable thought to
comprise clarity in teaching. In the college level Mathematics classes studied, variations in clarity

were found to account for 52% of the variance in mean class achievement (P<.03).

It is observed in the above studies of teacher clarity that the effects of teachers’ use of vagueness
terms and verbal mazes upon student achievement have been consistently negative. The
implications of these findings for the improvement of teaching are, however, in need of research.
It is not yet established whether vagueness terms and the elements of verbal mazes are language
impediments that can be eliminated through training in verbal expression or whether the
problems are rooted in teacher lack of mastery of subject matter, requiring more academic

development. The study by Hiller (1971) suggested the later, but there is a need for further study.

2.4.3. Conducting Guided Practice

A major purpose of this activity is to supervise students’ initial practice on a skill and provide the
active practice. During guided practice, students actively participate by working problems or
answering teacher questions. As indicated in a review of research findings by Rosenshine and
Stevens (1986: 382-383), results favoring guided practice through teacher questions were
obtained by Stallings, Cory, Fairweather and Needles (1977), Stallings, Needles and Stayrook

(1979), Soar (1973) and Coker, Lorentz and Coker(1980).

During successful guided practice, two types of questions are usually asked: those calling for

specific answers, and process questions, which call for an explanation of how an answer was

21























































































































































































