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Abstract

In this study, an attempt was made to investigate the impact of

a chemistry teaching program by "Instructional Functions
Approach" on student achievement. The study employed the "pre
test - post test control group experimental design" in which case

the treatment teachers received training in the use of the

instructional functions approach model.

The subjects consisted of 24 11th grade chemistry teachers
randomly selected from 8 senior secondary schools in Addis AbaBa.
The students (1735) of these teachers were tested at the

beginning and end of the project.

The results of this experimental study suggest that the treatment
was generally effective in the sense that when the instructional
treatment is implemented, it has a positive impact on student

achievement.
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CHAPTER ONE
1. INTRODUCTION

In this chapter an attempt is made to briefly describe the
problem or the study taking into consideration its: background,
significance, specific objectives and scope. Mention is also madg
about the general model employed in the study and the data
collection instruments. Limitations of tﬁe study and definition

of terms are also included.

1.1 Background of the Study

The writer of this paper inspected, in the year 1990/91, the
Ethiopian Senior Secondary School Chemistry Text Books and
Curriculum Guides and found that:

(1) all the five text books are full of facts, concepts,
rules and/or generalizations;

(2) knowledge and comprehension (39% and 30%,
respectively) are the cognitive behaviours most
commonly demanded of the student by the activities of
the chemistry program;

(3) knowledge and comprehension (53% and 25%,
respectively) are the cognitive behaviours most
commenly demanded of the student by the objectives of

the program.



/4
He then felt that such contents can effectively be taught and
such objectives can effectively be achieved by treating the
subject in the form of explicit teaching or by instructional
functions approach. Rosenshine and Stevens also argue that:

These explicit 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. Thus, these procedures
apply to the teaching of facts that students
are expected to master so that they can be
used with new~information in the future...

Similarily, the procedures apply to the
teaching of processes or skills that students
are expected to apply to new problems or
situations (1986: 377).

1.2 Statement of the Problem

It seems obvious that teachers vary in their effectiveness while
they are dealing with the same subject matter of a certain school
system. Dunkin and Biddle expressed their opinions about this

"

variations in the following words: If teachers vary in
their effectiveness, then it must be because they vary in the
behaviours they exhibit in the classroom. To shed light on this

point one must study the classrooms--- where the action actually

is " (1974: 13).

It is also argued that the teacher’s ability.to cause pupils to
learn what they are supposed to learn is a direct indicator of
his/her effectiveness. In other words, teacher effectiveness and
pupil achievement are directly proportional to each other. " Yet
the early studies of teacher effectiveness seldom employed pupil

learning as a criterion" (Ibid.: 14). This 1is, 1in the



SR v ol e s (sl DR S i e Lo s M s S Tl 0 o 0 S 8 2

1.4 The Instructional Functions Approach Model

The details of the instructional functions are presented in
Appendix I.
1. Review, check previous day’s work (and reteach, if
necessary).
2. Present new content/skills.
3. Guide student practice (and check for understanding).
‘4., Feedback and correctives (and reteach, if necessary).
S. Independent student practice.
6. Weekly and monthly reviews (Rosenshine and Stevens:

379) .

1.5 Specific Objectives of the Study

1. To determine whether explicit teaching or step-by-step
teaching can contribute to the effectiveness of chemistry
teaching in Addis Ababa Senior Secondary School

conditions.

(3]
.

To select those teachers or instructional functions which
contribute highly to student achievement and thereby
recommend these functions as instructional guidelines for

our chemistry teachers.

(98]

To determine the extent to which teachers coverage of the
existing chemistry syllabus content contributes to student

achievement.



1.6 Delimitation of the Study

The scope of the study was confined to randomly selected
eleventh-grade chemistry classrooms of Addis Ababa. The
classrooms were selected from both government and non government
schools: some of the reasons that forced the researcher to select
11th grade classrooms as the focus of his study were:
1. since the number periods for chemistry in grades 9 and
10 is few (two periods per week for each g;ade),_it
might be difficult to apply step-by-step teaching in
these grade levels and since grade 12 students might
complete their study before the research work is over and
since it is felt that the classroom situation at this
!
grade level might be different from others---at least for
the reason that the students are preparing themselves for
the ESLCE---this grade was made out of the focus of the
study.
2. since streaming into science and social studies begin at
grade 11, the selected eleventh-grade students were

science students in general, and were attending chemistry

lessons during the time of observation, in particular.

1.7 Data Collection Tools ‘*

The study was primarily experimental in nature. Consequently,
various instruments were used to collect data relevant to the

problem.



These instruments were:
- pre-test and post-test administered to llth grade students
- a checklist used to code the instructional behaviours

recorded using the audio-tape.

1.8 Limitation of the Study

Since there was a problem of changing the schedule of the regular
classrooms, the study did not include grades 9, 10 and 12, in
which case the study would have been more comprehensive than it

was.

It is also felt that the use of a video-tape rather than an

audio-tape would have improved the quality of the research to

some extent.

Due to scarcity of computer program mployed in this study in

wn
()

the university, the researcher used a pocket caiculator in which
case the accuracy of calculations might not be as it is in the
computer programs.

Finally, the scarcity of professionals both in the subject matter
of chemistry and fge teaching of chemistry could be a problem of
reliability among <coders while coding the instructional

behaviours recorded by the audio-tape.
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1.9 Definition of Terms

For most of the terms included in this study, a glossary is found
in Appendix I. Besides, the following term is defined.

Instructional Functions Approach--- refers to the small-step
approach using the six functions included in the model (see 1.4).
It is interchangeably used with the following terms: direct
instruction, explicit instruction, step-by- step instruction,

systematic teaching, active teaching and effective teaching.



CHAPTER TWO

2.REVIEW OF RELATED RESEARCH AND LITERATURE

This chapter focuses on reviewing research findings and
literature deemed relevant to the present study. The contents of
the chapter are divided into three topics presented in the
following order: (1) an overview of effective instruction,

(2) synthesis of research on the various instructional functions,

and (3) summary of findings on instructional functions approach.

2.1. An Overview of Effective Instruction

The topic focuses on laying a conceptual framework of ’teacher

effectiveness’ and the ’instructional functions approach’.

1.2
—a
[y

Conceptualization of Teacher Effectiveness

Until recently, there can be no doubt that the teacher has been
examined as to who he is and what he does, but to a minor degree
as to what he produces. In other words, the earlier researches
on teacher’s personal traits led to presage rather than

process-product studies (Brophy and 4550d, 1986; Galton and
Eggleston, 1979; Schofield and Start, 1979/80). Although the
former approach produced some consensus on virtues considered
desirable in teachers -- such as qualification, appearance,

intelligence, etc. -- it failed to produce any information on
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linkages between specific teacher behaviour (process variables)

and student achievement (product variables).

From the above discussions, it is apparent that there couldn’t

be consensus on what constitutes the operational definition of

teacher effectiveness in process-product research programs.

After taking into consideration the problems associated with
outcome meashrement, it is claimed that the standard
conceptualization of teacher effectiveness in process-product
research has the following properties (Shavelson et al.,
1986:52):

1. Effectiveness assumes commonaligy of curriculum goals,
objectives, and content coverage across classrooms
because one standard achievement test 1is used to judge
the effectiveness [of instructions] in all classrooms.

2. Effectiveness 1s strictly summative in its measurement
of subject matter Kknowledge. It is not what students know
or don't know that matters, but the accumulated quantity
of their knowledge in comparison with students in other

classrooms.

(0% ]
.

Performance on the effectivengss measure is equated with
[subject matter] knowledge or skill in subject matter.
There is no notion of "less than best effort", guessing,
partial knowledge, or test-taxing skill.

4. Effectiveness is strictly aggregative across students
within a classroom. Operationally, regardless of how

-

student performance is distributed within the classroom,
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the class average is chosen to represent class

performance.

In particular cases, researchers have tried to compare the gains
of those students taught with structured curricula and those
taught with more individualized approaches, or who receive their
instruction directly from the teacher and those who are expected
to learn new material on their own or from each other.
Rosenshine's review of such correlational and experimental
researches helped pull together the following conclusions:
Thus, from correlational and experimental studies, we find

(a) a general patter of effective instruction;

(b) an advantage to direct, explicit instruction...;

and
{c) the importance of over learning, particularly for

hierarchically organized material (1983:337).

(9]

2.1.2. The Conce

N

s
|

ctiona! Functions Approcach.

1e]

it @

|

nst

iy

8

Rased on the above conclusive remarks, Rosenshine and Stevens
(1986) developed a general model of effective instruction which
they named the "Instructional Functions" approach.

1 the lang;;ge of Bellon et al. (1992), Corno and Snow (1986),
Fielding et al. (1583), and Good (1979), the model is widely
known as a "Direct Instruction” approach. Hence the two names are

hereafter interchangeablie. The model is, therefore, presented and
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The Instructional Functions Approach Model1

The mode ! consisted of the . following six fundamental
instructional functions:
1. Review, check previous day’s work (and reteach, if

necessary) .

o

Present new content/skills.

Guide student practice (and check for understanding)

(98]

4. Feedback and correctives (and reteach, if necessary).

(9]

Independent student practice.

Oy

Weekly and monthly reviews (Rosenshine and Stevens:379).

As can be seen from the model, the sequence of instruction
recognizes the importance of the teacher. According to both Lehr
and™> Baumann, a good working definition for instructional
functions approach is explicit instruction with an academic focus
tly with their students (Bellon

led by teachers who interact dire

(@]

O

2t al 2l

The approach alsc represents an "... effort by the teacher to
monitor and control student classroom attention and
persistence...., rather than to permit or encourage students to

control their own behaviour" (Cornoc and Snow: 622).

A number of researchers also recognized the instructional

functions approach as an active teaching in which each step in

priate methods and

For details of the model and the appro
the functions, see

P
techniques for implementing each of
Appendix I.
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the learning process is clearly articulated (Fielding et al.;

Good) .

And since explicit instruction is wunambiguous, clear and
detailed, teachers know what they want the students to learn and
consequently have a distinct academic focus. The elements that
make up the direct instruction or instructional functions are
therefbre illustrated diagrammatically as follows (Bellon et al.:

237-38)¢

INSTRUCTIONAL INTERACTION

Clearly Defined Objectives

+

A to the authors, a strong academic focus is found in the

\ccording

direct instruction format.

Teachers lead, tell, and show students
what they want them to learn. When students
have problems, teachers explain, give additional
examples, and reteach unti! they accomplish the
learning objectives... but students are not
expected to learn new content from ancillary
materials (Ibid.).
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2.2 Synthesis of Research on the Various Instructional Functions

In the following pages, research findings on each of the six

instructional functions are synthesized.

2.2.1 Daily Review and Checking Previous Work

Although all teachers seem to review, fhe frequency varies. Good
and Grouws found that the experimental teachers, who received
training, implemented daily review in 91% of the observation time
whereas the control group did it in only 62% of the time (1978:
338). According to Rosenshine's report, the use of daily review
in maths classes gave teachers the opportunity to assess
prerequisite skills and improve student learning. Furthermore,
it has been reported that timely reviews that summarize or
abstract main points can in most cases help to improve student

learning (Bellon et al.: 245).

2.2.2 Presentation of New Content/Skills

It seems obvious that almost - all teachers present new
information, concepts and skills in almost all if their lessons
(Bellon et al.; Perrot, 1982; Rosenshine, 1983). But research
studies have shown that teachers spend different time 1in
presenting the new ideas. The following evidences are presented

to bolster the above argument:
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(i) the average teachers do 70% of their teaching in primary
and secondary classrooms, in which case "Much of this time
1s spent in presenting new concepts and information to
pupils using narration, descripticn and explanation"

(Perrot: 19);

—~
pete
e

~—

teachers spend about one quarter of their time
lecturing in the typical classroom, and presentation
increases at the upper grade levels (Dunkin and Biddle:
369);

(iii) according to Everston, Emmer and Brophy, the most
effective teachers spent about 23 minutes per day in
lecture, demonstration, and discussion, compared with 11
minutes for the least effective teachers (Rosenshine,

1983: 339).

So what does one dc in effective lectures and presentations?

-~ o+ 1! ot LT 2 11 5 A ~ N +
Fresentations, or HeCtresy are dasuaiiy usiea to transmit
knowledge from teachers to students. However, content knowledge

beds

s only one part of what makes some teachers more effective than
others. Teachers must also know how to teach their specific
content and must have an understanding of students diversity and
good presentation skills. "o Effective lectures and

presentations, then, are a result of teachers’ knowledge, their

understanding of instructional processes, and their presentation

D the presentation skills, recent research on teaching

effectiveness points to the importance of teacher clarity.
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Furthermore, <clarity of instruction is identified as a
multidimensional factor (Bellon et al.; McCaleb and White, 1980;
Rosenshine, 1983; Rosenshine and Stevens).

"

Perrot also advocates the idea that "... clarity of presentation
is an aspect of behaviour which has considerable influence on the

effectiveness of classroom teaching" (33).

Despite the above arguments, investigators of clarity have looked
at quite different behaviours as indicators of clarity. The rater
most often has been expected to supply his/her own definition of
clarity and specific behavioral components of the concept have
not been explained (Dunkin, 1986; McCaleb and White).

However, some progress was made during the 1970s in identifying
the low-inference correlates of clarity and in exploring their

relationships with student achiev

(¢9]

n what follows 1

Sear il

o

evidences have been discussed.

Land and Smith employed a randomized control group, post-test

i

only, experimental design in which (!} the independent variable

consisted of two levels of teacher clarity --- a clear lesson

versus an unclear lesson --- and (2) the dependent variable

<

consisted of student achievement as measured by criterion
referenced test at the comprehension and application categories.
The findings suggest that the subjects (freshman and second year

students) in the "clear lesson" group achieved significantly more
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[t(48) = 2.28, p < .05] than students in the "unclear lesson”

group (1979: 196-97).

In another study, Land attempted to determine the combined effect
of six low-inference variables of teacher clarity --- emphasis
on content, clear transition, vagueness terms, mazes, "uh", and
additional unexplained content --- on student achievement. He
then reported the clarity main effect and the time of achievement
(immediate versus delayed) to be significant. However, he found
no significant differential effect of level of teacher clarity

on student retention (1979: 795-99).

MH?}SiS of studies on teacher clarity by McCaleb and White
pocints to several critical dimensions for the observation and the
evaluation of teacher clarity. In the first place, their reviews
identified five low-inference components of clarity. These
low-inference components of clarity are: "understanding,
structuring, segquencing, explaining, and presenting." Secondly,
they claim that qualification of raters should include content
specialization and teaching experiences. That 1is to say,
observers should have the capacity to judge the accuracy of
supporting materials and the appropriateness of terminology.
Thirdly, the researchers argue that teacher dynamism should be
separated from teacher clarity. A teacher who is supposed to be
dynamic is the one who appears more confident, uses fewer

non fluency, appears more gxpressive non verbally, has more eye
contact, uses greater vocal variety. Finally, in order to

relate teacher clarity to student achievement, a measure of
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student opportunity to learn should accompany the measure of
teacher clarity. This means that if student achievement is of
concern, the evaluator or observer cannot rely on a simple check
list of teacher clarity behaviours. Instead, it is claimed, an
allowance must be made for the decisions the teacher makes about
the inclusion and emphasis of content (27-9). Borg also reported
several significant correlations between emphasis or coverage of
content by the teacher and pupil achievement, ranging up to 0.67

(1979: 635-45).

At this point, therefore, it seems imperative to identify
categories which characterize the factors related to clarity.
According to the recent report by Bellon, Bellon and Blank,
teacher behaviours related to clarity can be grouped into three
main categories:

- substantive (factors related to the content to be learned)

- semantic (factors related to the way teachers use

=¥y

- strategic (deliberate use o trategies to improve

w

—

learning) [245

2.2.3 Guided Student Practice

In most successful experimental studies, it has been found that
presentation of new content or skills is followed by guided
practice. After demonstrating the new content of the subject

matter, the te

"

cher asks questions and is also standing by to
supply assistance and help, if necessary (Rosenshine, 1983;

Rosenshine and Stevens).
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From the above view, it is discernible that the guided student
practice function 1is wusually dependent upon the teacher’s
questions and the students’' responses. In order to, therefore,
synthesize research findings on this function, two topics are

considered below: teacher questions, and student Tresponse

opportunity during guided practice.

Teacher Questions During Guided Practice

Almost all teachers ask questions in their classrooms, and each
teacher question yields a (not necessarily correct) student
response (Bellon et al.; Brophy and Good; Chewprecha et al.,

1980; Perrot).

Whether the questions are factual gquestions or process questions

—~

which ask for explanation of how an answer 1is obtained), both

@

S L . = s S e o 1) St s B D Lo
correlationa! and experimental studiss have shown that th

-
e
(©)
=
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For instance,an experimental study by Good and Grouws trained the

experimental teachers to assess student comprehension by using
{l) process-product questions (active interaction), and

——
tJ
-~

controlled practice as part of the experimental treatment.
In the final analysis, the experimental teachers held the
students accountable for controlled practice in 33% of the time,

whereas the control teachers did it in 20% of the time (358). In

iy

other words, the trained group had more guided practice and asked
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more questions than did the control teachers who continued their
normal teaching. Students in the experimental groups had also
higher achievement (pre-post gain = 31.01%) than the students of
teachers in the control groups (pre-post gain‘= 19.01%)[1Ibid].
Similar results were reported by Anderson and her associates’

experimental study (Rosenshine, 1983:341).

Kulik and Kulik also reported that for students 1in college
classes that had weekly quizzes, scores in final examinations
were invariably better than they were in classes that had only
one or two quizzes during a term. This suggests that additional
exercise is also helpful for college students (Rosenshine and

Stevens:383).

Based on the above studies, it is true to say that for a better
student achievement, it is not only useful to spend considerable
time in guided practice, it is also valuable to have a high

frequency of guestions and problems.

Student Response Opportunitv During Guided Practice

In effective instruction student participation is an important
variable. According to Levin and Long, and Morine-Dershimer and
Beyerbach, student achievement is positively related to
responding to academic gquestions during guided practice.
Furthermore,pupils who participate frequently achieve more than
those who do infrequently. This implies that it is not only the

frequency of teacher questions which is important but also the
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frequency or percentage of correct student responses (Bellon et

al.; Rosenshine and Stevens).

It is this influence of participation on achievement that led to
studies designed to determine which students have the most
opportunity to respond. The following studies are geared towards

addressing this question.

According to Brophy and Everston’s correlational study and
Anderson and her associates' experimental study, student
achievement was better if the teacher called on students in

"

ordered turns in primary grades. The reasons are that ..ordered
turns insure that all students have opportunities to practice and
participate, and {that] they simpiify group management by
eliminating hand waving and other student attempts to be called

on by the teacher” (Rosenshine, 1983:343; Rosenshine and

Stevens:384).

However, Anderson and her associates in another study note that
the principle of ordered turns would be inappropriate to use in
whole-class instruction in most cases. They recommend that in a
whole-class instruction, the teacher has to select students to
respond to question or has to call on volunteers than to attempt

systematic turns (Ibid).

Brophy and Good’s Review also supplement the finding that using
‘patterned’ or ordered turns is more effective in small group

settings in primary grades. However, the reviewers have taken the
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position that overt verbal participation is not an important
achievement correlate 1in upper grades. They recommend that
instead of interacting with the same few students most of the
time, it would be profitable if teachers in these grades
encourage volunteering and call on non volunteers
frequently---especially when they are likely to respond correctly

{363).

Ornstein,on the other hand, argues that when teachers use random
crder, decisions have to be made whether to call on volunteers
or non volunteers. The reason behind is that always calling on
volunteers can favour the high-achieving, competitive students;
and, therefore, volunteers should not be called on more than 15%

of the time (Bellon et al.:329).

One final point is worth mentioning. During guided practice, it
is recommended by the "Oregon Direct Instruction Model" that
teachers ought to use a mixture of both choral responses and
individual turns, with choral responding occurring 70% of the

r

testing oi

time. The individua! turns allow fo

Lo

specific pupils

(Rosenshine, 1983; Rosenshine and Stevens).

-
4
)
o |
e
o
-
1)
w

2.2.4 Feedback and Co

From the instructional functions model, it 1is <clear that
responding to student answers and correcting errors is a major

teaching function.
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Recently, research on instruction has emphasized on thé
importance of academic feedback (which means informing students
about the correctness of their answers). Researches in the field
further claim that such feedback is more strongly and
consistently related to achievement. Hawley and Rosenholtz, for
example, agree that this relationship is consistent regardless
of grade level (Bellon et al.:277). However, Zahoric contends
that while the feedback 1is consistently related to student
achievement in basic skills at elementary school level, the
evidence in other grade levels is somewhat more complex but still
pcsitive on the whole (Gage and Berliner, 1988:558).
Perrot,too, seem to take the’ position that feedback is a
necessary condition for the improvement of practical performance.
According to her, if students are given considerable amount of
practice without feedback, then their perfarmance does not

improve (10).

It seems.,therefore. clear that a classroom involves the following
typical communication cycle: a teacher question, a student
response, and some type of teacher reaction to that answer. This
raises the question, how should a teacher, during guided
practice, respond to a student's response (Bellon et al.;:;Brophx
and Good; Rosenshine; Rosenshine and Stevens). Once the teacher
has asked a question, the student might give a correct response.
When a student response is correct: the teacher should simply ask
a new question, thereby maintaining the momentum of the practice

1

(Rosenshine,1983; Rosenshine and Stevens); the teacher shoulgd
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acknowledge the correct response "... because even if the
respondent knows that the answer 1is correct, some of the
onlookers may not"(Brophy and Good: 364); it seems that
" feedback on the correct response has little effect on
subsequent performance, except perhaps in the special case where

the student has grave doubts about the correctness of the initial

answer"” (Crooks,1988:456)

On the other hand, the student’s response may be incomplete or
only partly correct. In such a case, the teacher should affirm
or reinforce the correct part by telling the student what was
right, and then follow up by giving clues or rephrasing the

guestion or modifying the incorrect part (Brophy and Good;

Perrott).

A third case might be when the student gives an incorrect
response. According to Rosenshine and Stevens, the teacher has
two options for remedying this problem: either provide the
students with prompts or hints to lead them to the correct answer
(when the student can correct the answer within 30 seconds or
less), or reteach the material to the students who do not
understand (usually while the rest of the class 1is doing
independent seatwork)[385]. Similarly, after indicating that the
response was not correct, research suggests that teachers should
try elicit an improved response by rephrasing the question or

giving clues (Brophy and Good, 1Ibid).
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Whatever the case may be, Rosenshine stressed that "... errors
should not go uncorrected"(1983,1986). It is also argued that
errors should be detected and corrected early in the teaching
sequence. If this is not done, then errors will become extremely

difficult to correct later, and systematic errors or (misrules)

can interfere with subsequent learning.

Of course, these suggestions also hold true for effective college
teaching as well. According to Kulik and Kulik <college
instruction was more effective when (a)students received
immediate feedback on their examinations, and (b) students had
to do further study and take another test when their quiz scores
did not reach a criterion. Both conditions imply that students
learn better with feedback---as immediate as possible; and errors
should be corrected before they become habitual (Rosenshine,

1983, 1986; Rosenshine and Stevens).

In the final analysis, Crooks  review lists three factors which
determine the effectiveness of feedback: (1) the correctness of
the answer, (2) the student’'s degree of confidence in the answer,
and (3) the nature of the task. The review further stresses that:

. If the answer is correct, simple confirmation of its
correctness is sufficient. If the question was factual and
the answer is incorrect, the most efficient form of feedback
is probably simply to give the correct answer. ... If the
gquestion involves comprehension or higher cognitive skills,
however, more detailed feedback is desirable. Students who
answered such questions incorrectly with high confidence may
need help to identify the source of their misunderstanding

.., whereas students who answered the question incorrectly
with low confidence may need to be given conceptual help and
advised to restudy the material (Ibid).
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2.2.5 Independent Practice

During guided practice, students are expected to perform the
activities correctly, but hesitantly (Rosenshine, 1986:68). When
teachers are quite sure that the guided practice is successful
or that the students have prerequisite skills and knowledge, they

are expected to move to independent practice.

Independent practice is, therefore, the instructional function
through which students are provided opportunities to practice new
skills and to increase speed and confidence (Bellon et al., :369)
The students need these opportunities to become fluent in a skill
and to work on the activities without the cues given during
guided practice. Among the many procedures that are taught in a
typical school, the following are some of the most important ones
which need such fluency and independence: "use a ruler to measure
widths, add decimals, read a map, conjugate a regular verb in a
oreign language, ..., complete and balance a chemical equation.
operate equipment, and apply procedures” (Rosenshine, Ibid.). He
further contends that the need for fluency is no exception to
facts, concepts and discriminators to be used 1in subsequent

learning.

Seatwork and homework are the two terms of independent practice
that students are expected to go through (Bellon et al., :3656-
70).The merits of these two forms of independent practice have,

therefore, been discussed in the ensuing pages.
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Seatwork and Student Achievement

Seatwork is the most common form of independent practice. It is
an assignment that students are given to carry out without
continuous teacher supervision (Bellon et al., Rosenshine, 1983;

Roenshine and Stevens).

Although classes differ on measures of seatwork variables which
take the form of content covered, task orientation, academic
focus, and engaged time (Gage and Berliner:559), it has been
found that teachers must pay attention as to how to maintain
student engagement during seatwork (Rosenshine, 1983; Rosenshine

and Stevens).

Cne Tinding regarding student engagement is that the degree to
which students are adequately prepared to do the seatwork

e o

-

nts' engagement during seatwork (Rosenshine

75}
ot
ez
O
(44}

cises affect

(97}

and Stevens: 386). As compared to the less successful teachers
who spent less time in presentation and guided practice, students
who are adequately prepared during teacher-led practice are more

able to succeed during the seatwork. In other words, if seatwork

"

fective, then "... teachers [must] explain

the work and zo over practice examples with the students before

1"

releasing them to work independently” (Brophy and Good: 364).

What is more important is that a negative correlation is found
between a good deal of explanation during seatwork and student

”

achievement. According to Rosenshine, ... Having a good deal of

)

ciplanation during seatwork suggests that the initial explanation
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was not sufficient or that there were not sufficient practice and

corrections before seatwork " (1983: 346-47).

Another finding is that the management of seatwork activity
(keeping the students on task during seatwork) affects students’
engagement during seatwork (Roéenshine and Stevéns: 386). Once
the students are released to work independently after teacher-led
practice, teachers who are successful managers of seatwork should
actively circulate, ask questions, and give explanations to

monitor progress and provide help when needed (Bellon et al.;

Brophy and Good; Rosensnine, 1983).

Since a longer contact with one student poses a problem of not
helping others when they need help, Sparks and Sparks suggested

"

the "praise-prompt-leave’' strategy. "... Teachers are encouraged
to emphasize what is correct, be sure the student knows how to

proceed, and then go to another student” (Bellon et al.: 371).

Homework and Student Achievement

As explained earlier, homework 1is form of the independent
practice function. As an integral part of the instructional

process, Butler stressed that homework should require students
to spend time out of class practising, reinforcing, or applying
knowledge and skills as well as learning to study independently
(Ibid). But does homework improve student achievement? In order
to give an answer to this gquestion, the following research

evidences are presented.
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According to Gage and Berliner's review: (1) the results of the
surveys done by the International Association for the Evaluation
of Educational Achievement (IEA) indicate that the number of
hours of homework per week and student achievement are
substantially related; (2) the findings of Keith's large scale
statistically controlled correlational study---which employed
twenty thousand high school seniors---indicate that homework by
itself correlated .32 with grades; (3) the results of Marshall'’s
review of twenty-three experiments in mathematics tell us that
homework caused higher achievement, particularly in higher grade
levels (7 through 10) and in problem solving as against
computational skills. "The implication is that homework can
imprové achievement and grades" (Gage and Berliner: 458).
L]
On the other hand, Bellon. Bellon, and Blank’s review of several
extant researches on homework reveais the following findings:
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ects are h subject areas as
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freading and social studies, rescarch on mathematics and science
achievement also supports the positive effects of homework. The
implication is that homework seems to uave grater effects in some

subject areas than in others, but on the whole the results are

ot

positive; (2) 1t seems that homework also has greater effects in

some gradc levels than in others---with high school student

193]

benefiting more from homework than junior high students, and

elementary students are making minimal achievement gains (372).

09

In sum, it wouid be appropriate and necessary to summarize what

independent practice in the following words:
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Independent practice is really a continuum in
which the students begin their work under
teacher supervision and conclude with homework
without supervision. When the material is
difficult, more time is spent in supervised
independent practice [seatwork]; when the
material is easier, more of the independent
practice can be done as homework (Rosenshine,
1986: 68).

2.2.6 Weeklv and Monthly Reviews

Although there seems little experimental research evidence on the
benefits of periodic reviews, it has been argued that weekly and
monthly reviews also enhance the learning of new material
(Rosenshine, 1983; Rosenshine and Stevens). For example, Good and

Grouws guidelines for fourth grade Effective Mathematics

<

Instruction included weekly and monthly reviews as one of key

instructional behaviours, under the heading "Special Review", and

positive relation with student achievement was reported (355-

-
8y

N\
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nsideration s could be
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e fact that frequent tes
one of the technigues to implement the weekly and monthly reviews

function, (see Appendix I) Kulik and Kulik reported the

differential positive effects that weekly quizzes have on coilege
students’ fTinal examinaticn achievemsnt {Rosenshine, 1986: 53}.

2.3 Summary of Finding of the Instructional Functions Approach
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gradually relinguishes the responsibility to the student. This
progression, Rosenshine argues, can proceed sequentially from
teacher modelling, through guided practice using prompts and
hints, to independent fluent performance using seatwork and/or
homework by the learner (Ibid).

However, the most important question is that Does ‘the
instructional functions approach or direct instruction approach

improve student achievement?

According to Good, the answer seems---yes it does! "That direct
instruction is associated with increased learning is a common,
almost wuniversal conclusion of recent research”(55). Good
bolstered this conclusion by reviewing three experimental field
studies which presented teachers with the basic 1nstructional
principles of the model. The findings of all these three studies
suggest that, after training in the use of the model, teachers

Lo

on stud hievement and that direct
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instructional principles or instruc

to enhance student achievement (Ibid:36-62).

In the same year, Ebmeier and Good found that the effectiveness

)
2
e

in implementing the instruction. Within the trained group, let

rect instruction is strongly related to teacher behaviours

alone the untrained or control group, teachers who implemented
most of the functions in the model had greater effects on their

students achievement (Janicki and Peterson, 1981:78).



Il
After reviewing such studies, Janicki and Peterson investigated
the interaction of student aptitudes with two treatments: the
instructional functions approach and a small group variation of
this approach. In their final analysis, they came to the
conclusion that the teacher is the most important factor for the
implementation and effectiveness of direct instruction. They"
further recommended the elaboration of the mechanism of direct

”"

instruction in such a way "...that variations can and should be
made within the direct instruction approach to meet the needs of
individual students and teachers and, moreover, that training in
direct instruction should be varied to meet the needs of
individual teachers"(Ibid:80).

Some two years later, Fiel

Cl
s

ing et al., studied the comparative
effects of inquiry and instructional functions approaches to
instruction at secondary school level in the content area 'legal
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concepts and principles’. Finally they recommended that
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tructicon can be adapted successfully

: omplex (as distinct from basic]
secondary school level, at
least ia this <con area. Students in the direct
instruction performed significantly better on both
multiple choice and essay tests. Moreover, knowledge
was retained over a two week period(291).
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In an attempt to investigate the relative merits of the

instructional functions approach and the "experimental"

approach---characterized by flexible use of space, student choice
of activity, richness of learning material, integration of

curriculum areas, and more individual or small-group than large

group instruction---Kierstead concluded that both approaches are
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not mutually exclusive but that, in the hands of teachers, they
are actually complementary(1985: 25-30).

It seems for ~the above several reasons that Rosenshine
recommended some modifications on the instructional functions
approach so that the model will be adjusted to the particular
class and type of material being taught. For_ instance, when the
teacher meets faster or older students, or when he/she teaches
less difficult material, then review should be as brief as
possible and more time can be spent on presenting new concepts

or skills. Furthermore, in such cases, less time should be

"

allocated for both guided and independent practice, "...and more
of the independent practice can be done as homework because the
students do not need as much help and supervisicn (Rosenshine,
1986: 69). This modification can be summarized in the following

table {(Ibid: 6

\
YA

(5]

Table . Modifications tc Suit Differen: Students

Slewer Students

More review

Less presentation

More guided practice

More independent practice
Faster Students

Less review o

More presentation

Less guided practice

Less independent practice

Finally, the following two statements, made by Bellon

will suffice to be a summary of this chapter (2355-34):

et al.,
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1. Direct instruction [or instructional functions approach]
is a systematic strategy designed to teach new
information, basic skills, and procedures that can be

applied to different situations.

However, such instruction should not be used to the exclusion of
other teaching strategies since it may decrease student

involvement in the learning process.

2. When direct instruction is used appropriately, students

are actively engaged in processing information.

-
ot

is recommended that, whenever possible, teachers should

1

present new concepts and skKills in small segments using concrete

§ 2

examples that can be applied to the lives of the students, and

th

il

t the presentation should be alternated with questioning,

e}
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discussing, and checking for understanding so much so that
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student achievement will be melaved.
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CHAPTER THREE

3.DESIGN AND PROCEDURES OF THE STUDY

The experimental design employed was the "Pre test--Post test
Confrol Group Design" represented schematically as follows:

R O1 X 02

R 03 X O4
The above design is also called one of the true experimental

designs (Campbell et al., 1963: 183).

In this design the X yepresents the exposure of the experimental
or treatment teachers to the six instructional functions and
their respective instructional behaviours with the help of the
manual. It also includes the training of these teachers in the

i
the manual. the effects of the exposure (X) were measured

The Os refer to the testing process. Therefore, OE and O3 refer
e pre-test administered simultaneously to the experimental
and control group students, respectively. O2 and O4 were the
post-tests administered to the respective groups.

The Rs represent the random assignment of the experimental and
control groups before the pretest was administered. This specific
time for randomization was supposed to be a procedure for

achieving pre-treatment equality of the two groups.
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In addition to the above two groups, there was another group
which received the treatment (X) and the pre- and post-tests
(Os), but not observed---hence the name treatment unobserved (TU)
group. This group was included in order to control the effect of
the presence of the observer on the implementation of the

treatment variables and, therefore,on student achievement.

Using the above design, the hypotheses tested in the null form
were presented below:

3.1 Null Hypotheses

Hel: The proportion of implementation of teaching functions
by:
(a) treatment teachers in government schools is equal
to that in non government schools
(b) control teachers in government schools is equal to
that in non government schools
{c) the entire sample of treatment teachers is equal to
that of control teachers.
I§2: The adjusted population means of student achievement are
equal for treatment observed, treatment unobserved and
control teachers in:

\

(a) government school

w

(b) non government schools
(c) entire sample.

H.3: There is a zero population correlation coefficient
between teachers coverage of chemistry content and
student achievement in that content for:

(a) government schools
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(b) non government schools
(c) entire sample.

f%4: There is a zero population partial and part correlation
coefficients among fact achievement, comprehension
achievement and coverage of chemistry content for:

{a) treatment observed group

(b) treatment unobserved group

(c) control observed group.
These null hypotheses were tested against the alternative
hypotheses (presented in chapter 4) at the .05 level of

significance.

3.2 Selection of Subjects

In this study the subjects consisted of 24 11” grade chemistry

-+

eachers randomly selected from a pcpulation of chemistry

teachers in Addis Ababa Senior Secondary Schools. In order to get

of 25 senior secondary schools. Then, 3 chemistry teachers from
cach of the 8 schools were selected random!y. These teachers were

finally assigned randomly to treatmenti observed, treatment

uncbserved and

In addition te the teachers, the students of the randomly
selected 24 teachers were made part of the sample of this study.

udents (571, 559 and 605 in TO,

G
wn
4]
ot

TU and CO, respectively) participated in the study (i.e., in the
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3.3 Procedures

In the study 11th

grade chemistry classrooms were used just as
they have been established as a result of administrative

scheduling.

The test items which consisted of knowledge and comprehension
levels of the Bloom’s Taxonomy were first analyzed for their
discrimination index and difficulty level. Both knowledge and
comprehension items were constructed using multiple choice

questions.

The reasons for classification of the test into fact and
comprehension were that upon inspection of the curriculum guide
for grades 11-12 (Curriculum Department, 1984:44-46), the writer

of these thesis found that 82% of the objectives constitute

o

nowledge and comprehension (53% and 277, respectively): and that

h

% of the activity topics or grade 11 (Curriculum
Division,1983) constitute knowledge and comprehension. Thus, the
classification seems reasonabie to the researcher (for particular

items, see Appendices III and IV).

Before The pretest was administered, the 24 teachers were
randomly assigned into treatment observed (TO), and treatment
unobserved (TU) and control observed (CO) groups. The first two
treatment groups (i.e., TO & TU) were given manuals explaining
the models (see Appendix ). They were also trained in the use

of the manuals for two days each lasting for two hours. In order



38
to create A ’'Hawthrone control condition'% control teachers
were told that they would not get details of the {nstructional
program or the manual until the end of the project. Furthermore,
in accordance with Good and Grouws (356-57) study, they were told
that it was hoped that this information might be especially
useful to them then because at that time they would receive
individual information about the program itself. Finally, this
teachers were told to continue to instruct their students in
their own style. Since the control teachers knew that the project
was designed to improve student achievement, one can reasonably

feel confident that a strong Hawthorne control was created.

All the students of the three groups were pre tested in March 13,
1992. Except the TU group, both TO and CO were observed
periodically for six weeks. (Note that teaching in high schools

and hence observaticons were interrupted during the ESLCE week).

%)

Fin¢

@le
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e post test was administered on June 8, 1992 for all

i

9

the three groups. At the same time each of the 24 teachers were

[Ue]

given a copy of the post test and were asked to rate the coverage
of the content included in each of the items of the post test on
a five point scale using E = teacher emphasized content related
to the given item; DC = teacher definitely covered content;

ent

PC = teacher probably covered cont : DR = teacher did not

remember whether the content was covered; NC = teacher did not

‘Hawthorne effect is an "increase in motivation deriving
apparently from an increase in a groups morale because the
group perceives itself as receiving special treatment or

consideration” (Good, 1973). "ordinarily, ..., the
treatment effects will be more convincing when possible

Hawthorne effects are as strong in the control as in the
experimental condition" (Linn, 1986:97).
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cover content. These data were then quantified by assigning the

following numbers: E = S; DC = 4; PC = 3; DR = 2; NC = 1.

3.4 Validity and/or Reliability of the Instruments

Prior to performing the analysis linking teacher behaviour and
student achievement, it was necessary to ensure that ratings of
teacher behaviour and student achievement used in the analysis
were reliable and/or valid. In other words, the reliability
and/or validity of the instruments employed in the study are of

crucial importance.

3.4.1 Validity and Reliabilityv of the Achievement Test

The instrument or the pre test was believed to be examined for

S . e
both content and process validity. Separate but identical
— e T e it oF s ik R e
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teaching experience in high school) but not involved in the
research | project, determined the content wvalidity of the

instrument. 5 high school chemistry teachers who met the above
criteria were selected and asked to determine the extent of which

the given test measures a representative sample of the subject-
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under consideration (aAppendix III). All of them agreed that the

the content and behaviour.
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The process validity of the instrument was determined by a second
group of judges possessing a working understanding of the Bloom’s
Taxonomy. 3 educators were given the test and the test
specification table and verified (with little differences) that
the items are constructed specifically for knowledge and
comprehension categories. The advisor of the researcher of this

thesis also seemed to agree with the classification.

Still, before the pre test was administered to the sample of the
students, item analysis was conducted by administering the test
to 115 students wh& were not participating in the project. The
results revealed that
(a) the discrimination index of the items ranged from 0.4
to 0.6, which implies that, as a pre test---a test
consisted of contents which the students are not exposed
to---it discriminated highly between the high achievers

and the low achievers.

wn

(b) the itemdifficulty index ranged from 0.15 to 0.69. This
means that the proportion of the total group in which
each item was answered correctly ranged from 0.15 to

0 &8

Finally, after the pretest was administerga, the reliability of
the test was measured using the split-half method.
The formula employed was (Gronlund, 1976:111):

- 2 X Reliability on half test
Reliability on full test =

1 + Reliability on half test

PEE LR i e 0 R S A e A A i B i 3.2 e ol - e B S e S i 3
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The reliability coefficient on the half test was determined by
correlating the scores of the even-numbered test items with the
scores of the odd-numbered test items. Therefore,
28 XN0N6S
Reliability on full test = ——— = 0.79
1 + 0.65
The test 1is, therefore, said to be a reliable test with a
reliability coefficient of 0.79. That means, the extent to which

the sample of the test items is an adequate sample of the content

being measured was 0.79.

3.4.2 Reliability of the Checklist for Coding Implementation of

Instructional Behaviours

Recognizing the fact that the observer agreement coefficients are
not rTeliability coefficients (Shavelson et al.: 60), the
researcher emploved a two way ANOVA method for the determination

of the reliability coefficients of the observational instrument

Following the procedures outlined in Lindquist (1953:362-71), 4
teachers were randomly selected or drawn from the 16 chemistry
teachers (not including the treatment unobserved teachers for the
reason that there were no osgervational data for them). For each
of these subjects, 4 independent measurements of the

instructional behaviours outlined in the checklist (Appendix II)

were made by each of the 4 coders.
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Finally the reliability coefficients among the 4 X 4 X'4 scores
of each of the 48 instructional behaviours were determined and

entered in the following table.

Table 2. Reliability Coefficients (r) for Items of the

Checklist

Item Item Item Item Item Item
No. T No. i No. T No G No. r No. r 1
15 .94 201 SO Slaih b Shal oGl Sedt T Dol o B0
1.2 .91 220 SO IR SIS D BT SO R B O 6 2 819
1.3 .85 23T 3.3 .75 4.3 .80 5.3 .73 6.3 .72
1.4 i 2.4 .81 3.4 .80 4.4 .63 5.4 .88 6.4 .64
e o 27 SEREETES NS A S BRI A PE S N S 3 S P SR 6
1.6 .80 26T 4.6 .72 5.6 .81
1.7 .84 2057 .69
1.8 .81 2.8 .90
1.9 .79 2.9 .85
1.10 .49 2.10 .73

21 10080

D128 '

F

2.13 .63

2.14 .60

2.15 .64

2.16 .76

2.17 .69 Ja

As can be seen in Table 2, the reliability coefficients range
from .60 to .94, with the exception of the variable 1.10 in which
case r = .49. Taken all together, one can say that the
measurement of each of the instructional behaviours included in
the checklist in each of the 4 observation days by each of the
4 coders (including the researcher) for all the 4 teachers was
highly reliaE}e. Therefore, it can reasonably be said that the
effects of observers and number of observations in this study

were not serious.
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CHAPTER FOUR
REPORT AND ANALYSIS OF FINDINGS
This chapter is devoted to presentation,: analysis and
interpretation of data collected through the various instruments.
Its contents are presented under four subheadings each of which

is focusing on the test of a specific null hypothesis.

4.1 Test for the Proportion of Implementation of Instructional

Functions

The null hypothesis tested was that the proportion (P) of

implementation of teaching functions by:

{a) treatment teachers in government schools (Pl) is equal to
that in non government schools (P,).

“

(b) control teachers in government schools (P.; is equal tc

(@]
ct
o)
)
ct

non government schools (PQ.

(c) the entire sample of treatment teachers (Pi) is equal to that
of control teachers (Pﬁu

That means, }%1: P! = P: OT H;i: P: - P2 = 0

This hypothesis was tested against the non-directional

alternative, H.1: Pizjé-P2 or HoLe By = P27£ 0

3

The level of significance was established at .05.

The sample statistic for this hypothesis is the difference
between the two observed sample proportions, p. and p;. For

convenience, these sample proportions were presented in percent
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form in Table 3. The table also presents the calculated test
statistic (i.e., Z value) which is to be compared against the
critical Z value at the .05 level of significance for two tailed

test (Zcv =+ 1.96).

Table 3. Proportion of Instructional Behaviours in Percent

and Their Z-Values for the Various Groups

ZCV(OS’ =+ 1.96

Item Treatment Control Entire
No. Observed Observed Sample
%G %NG Z %G %NG Z %TO %CO 7
1.1 63.3 94.4 -0.15 33.3 38.9 -0.39 93.8 35.4 5.98
1.2 3.3 5.6 -0.38 0.0 0.0 - 4.2 0.0 1.31
IFS3660. 76 1E M O3 0N 6 6 8T 0806460 22000413
1.4 6.7 11.1 -0.54 6.7 11.1 -0.54 8.3 8.3 0.00
1.5 §3.3 66.7 -0.91 16.7 16.7 0.00 S8.3 16.7 4.16
1.6 56.7 77.8 -1.48 30.0 27.8 0.16 64.6 29.2 3.54
10T 258G IaTE G B0 RGN ST G O SERS S AR 6 T a3 6
i o4 0.0 0.0 - 0.0 0.0 - 0.0 0.0 -

" 1.9 3.3 5.6 -0.38 0.0 0.0 - 1.2 0.0 1.31
1.10 10.0 30.0 -2.02 3.3 5.6 -0.38 12.5 4.2 1.51
2R 66 TS SIRGEN O T N2 6V N 22 N GRS 56 2. SN2 SIN 03 68
2.2 16.7 38.9 -1.72 3.3 5.6 -0.38 25.0 4.2 2.89
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Now consider the first four columns of the first raw. It lists
the item number (1.1) of the instructional behaviour (Did the
teacher conduct review?) in the checkliist (Appendix II); the
proportions in percent (%) o¢f the behaviour observed for
treatment teachers in government (%G = 93.3) and 1in non
government (%NG = 94.4) schools; and finally the calculated Z

value (Z = -0.15).

Since the {Z] = 0.15, in the above examples, is less than the
critical value of Z ([ZW| = 1.96), the null hypothesis between
the treatment groups in government and non government schools was

rejected at .05 level of significance.

Similarly, by comparing the calculated Z-value for the control

group (Z = -0.39) with 2oy F t1.96, one can definitely say that
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there is no significant difference in implementing the behaviour

1.1 (i.e., conducting review) among the control groups.

So how can it be known: Whether there is a significant difference
between the treatment and control groups? Whether the treatment

was effective or not?

This can only be known by referring to the last three columns of
Table 3. In the table, while the treatment group conducted review
in 93.8.(%TO) percent of the observation time, the control groups
did it in only 35.4 (%CO) percent of the observation time. This
difference in sample proportions (p; - pp = 0.938 - 0.354 =
0.584) resulted in a Z value equal to 5.98, which is greater
than 2 1.96. Therefore, for this particular instructipnal
behaviour (1.1), the null hypothesis of no difference was
rejected in favour of the nondirectional alternative at the .03

level of significance.

U

Based on analysis and interpretation of data discussed above,

eneralizations can be made about the 48 instructional behaviours

0Q

listed in Table 3 under six categories:

(a) Of the 48 behaviours, the treatment teachers in government
schools differed significantly from those in non governﬁght
schools in only two behaviours (1.7 & 1.10, see Appendix II for
these particular behaviours). Although there is no empirical
evidence which suggests that teachers with fewer number of

students make the students correct each other homework paper, it

seems to the researcher that the significant difference (Z = -
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2.26 for 1.7) is attributable to the smaller number of students
in government schools. However the significant difference for
1.10 (]Z] =2.02 > 1.96) seems to the researcher a matter of lack
of skill in coding this particular behaviour. The evidence can
be found from the reliability of coding this behaviour, which is
équal to 0.49 (see Chapter 3).

(b) Similarly, in fact with no exception, the null hypothesis of
no difference between control teachers in government and those
in non government was accepted.

(c) However, the entire treatment teachers did not differ
significantly from the control teachers in the following 14
instructional behaviours (see Appendix II): 1.2, 1.4, 1.9, 1.10;
2.3, 2.12, 2.13, 2.14, 2.15; 4.1, 4.2, 4.4; 5.5, 5.6. That means,

these behaviours did not indicate |Z| values greater than 1.96.

Some reasons can be advanced for the acceptance of the null

£
i

hypothesis for the above 14 variables: (1) the short period of
training time (two days each lasting two hours) may not be
sufficient for experimental teachers to master the skills

necessary for implementing these behaviours; (2) the relatively

ct

few number of observations per teacher may not be sufficient to

get enough data on these behaviours. This is so because some of
the variables may be experienced or mastered towards the end of
the observation days; (3) due to the overlap of indicators of

some behaviours with others, coders of the audio record might

have over-coded some variables and under coded the others.
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But the most important point is that does the difference in
implementation of the 34 instructional behaviours have any effect
on student achievement? This is the focus of the second null

hvpothesis.

4.2 Test for the Adjusted Population Means of Student Achievement

The null hypothesis tested was that the adjusted population means
(p’) of student achievement are equal for treatment observed
(“,1)’ treatment unobserved (u'z) and control\observed (”,3)
teachers 1n:

(a) government schools

(b) non government schools

(c) entire sample.
That means, Hy2: u’y = p’y = ',
and the alternative hypothesis 1is, }%2: u’lqé u'zqéLN3
To test the above null hypothesis, analysis of covariance
(ANCOVA), with the pretest (X} serving as a covariate and the
post test (Y) as the criterion variable, was employed and the
level of significance was established at .05. The data for ANCOVA
is presented in Table 4. As can be seen from the table, the means
of the X scores in TO, TU and CO group are almost identical in
each of the three school types (Ia, 4b and 4c). This means that
at the beginning of the project, the groups are said to be
comparable. This <¢dn be substantiated by looking at the

comparable X standard deviations (Sx) of the groups in each of

the three schools types (government, non government, and entire

schools).
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Table 4. Data for ANCOVA
(a) For the Government Schools y
TO TU CO Total
X Y X' Y X ¥ X X
n 449 432 480 1361
X,Y 8.63,17.47 |8.60,17.16| 8.65,13.49| 8.63,15.97
;s Sy 3.19,4.78 ]?.24,4.45 j13.30, 4.85] 3.30, 5.12 I
(b) For the Non government Schools
n 122 127 125 374
X,Y 8.75,19.75 |8.99,19.68} 8.72,13.15 8.82,17.52
Sy Sy 2.27,3.10 D533 2.36,4.14 2.39,4.67
(c) For the Entire Sample
n 53 559 605 1735
X,Y 8.66,17.96 |8.68,17.73| 8.67,13.42 8.67,16.30
S;vS, L0 05T 3.10,4.31 3.13.,4.71 3.08,5.00
Above all, the nature of the design of the experimental research
itself ensures pre-treatment equality among the groups (see
Chapter 3).
In terms of raw scores each group showed a substantial increase

1n

ect %

achievement.

b
roi

vith a mean

example,

(X) of 8.63

\

and completed

the project

in Table 4a the TO group began the

with
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a mean (Y) of 17.47, the net gain score being 8.84. Similarity,

the CO group has a net gain score of 4.84.

However, the most important point is that: are these two gain
scores (in fact others, too) significantly different to reject
the null hypothesis of no difference? The answer to this question
lies in determining the test statistic for ANCOVA and comparing
it with its critical value. The test statistic for ANCOVA is the

F ratio, and the following are summary tables for ANCOVA.

Table 5. Summary ANCOVA

(a) For the Government Schools

Source S8 df MS E By i
Covariate 25864.07 1 25864.07 8536.00 3.84
Between 4601.50 2 2300.75 7593283200
Within 4112.07 1357 35013

Total 34577.64 1360

(b) For the Non gcvernment Schools

Source Ss af MS E e d
Covariate 2658.77 1 2658.77  489.64 3.84
Between 3415.16 2 1707.58  314.47 3.00
Within 2007.44 370 5.43

Total 8081.37 31772




Nt s B Kt o e o

st

51
(c) For the Entire Sample
Source SS - df MS F Foy |
Covariate 28620.33 1 28620.33 6980.57 3.84
Between 7649.90 2 3824.95 932.91 3.00
Within 7093.91 1731 4.10
Total 43364.14 1734

It is easily discernible from the above three tables that all of
the calculated F ratios are greater than the critical F values.
Since the observed value of the F ratio for the covariate

(Fa= 8536, Fb = 489.64, & F. = 6980.57) exceed the critical value

(Fn = 3.84), the null hypothesis of no relationship between the
covariate and the dependent variable is rejected at the .05 level

of significance.

Similarily, since the observed F values for the adjusted
population means (Fa = T8 S E: = Tl chgl F; = 932.91) exceed
the critical value (FCv = 3.00), the null hypothesis is rejected.
The conclusion at this point is that at least one pair or

combination of adjusted means differs. But which pairs? The TO -

TUSon N the MEON_—S GOSN o Nt heNTUN-— S CO 2

In accordance with Hinkle et al. (1988: 449), the Tucky/Kramer
(TK) method of multiple comparison test was employed to determine
which pair or combination of means differs. Table 6 presents

summary of the test statistic (Q) using the TK method.
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Table 6. Summary of Q Using the TK Procedure

e forgschcol Qo Qno-co Qny-co Qer(.05)
Government 3.25 49.51 45.61 3.31
Non government 1.59" 31.57 30.14 3.31
Entire Sample 2.91" 53.53 50.59 3.31

* Those Q values which are less than the Q-
The data in Table 6 is interpreted in such a way that if the

calculated Q value is greater than the Q then one can be sure

cv’
that there is a difference between the adjusted population means

of the groups which are compared.

Accordingly, the data in Table 6 led to the following
conclusions: |
1. The adjusted population mean of the treatment observed
group (u':) is different from that of the control observed

.

group (u'+) in all school types.

)

The adjusted population mean of the treatment unobserved
group (u'z) is different from that of the control observed
group (u'3) in all school types.

3. There is no difference in the adjusted population means of
the treatment observed (u’ﬂ and treatment unobserved (u’z)

groups in all school types.

The conclusions might be substantiated by answering the following
question: Is there any common measurable variable for all the
three group of teachers (since implementation data is not present

for TU group) that can bring any significant difference in



by 53
student achievement? One variable that the researcher found to
be common to all the three group of teachers is the extent of

coverage of chemistry content included in the items of the post

test. This is discussed in the ensuing pages.

4.3 Test for a Population Correlation Coefficient Between

Content Coverage and Student Achievement

The null hypothesis tested was that there is a zero population
correlation coefficient (p) ©between teachers coverage of
chemistry content and student achievement in that content:

(a) for the government schools

(b) for the non government schools

(c) for the entire sample.
That means, H03: p = 0 and Ha3: p >0
In this case teacher coverage scores for each teacher were
correlated with student achievement scores of that particular
teacher using the linear regression analysis model. Table 7

presents the results of the analysis.
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Table 7. Means (Standard Deviations), Correlation Coefficients-

and t-values for Content Coverage and Achievement

Mean (Standard Deviation) Statistic
Group Coverage Achievement T t
TGO 89.00 17.47 .880 3882 183
, (7,87) (1.78)
TGU 89.40 17.16 .978  8.076 3
(708133 {2.47)
CGO 64.40 13.49 .488 0.968
(9.97) (1.72)
TNO S8F33 19.75 .999 22,3138
(4.16) (2.08)
TNU 85.33 19.68 .986  6.001 ;¢
(5.13) (2.56)
CNO 60.10 10305155 2532 0.628
(3.92) (1.03)
ETO 88.75 18.30 .686 2.310
(6.36) (2.20) 5
ETU 87.88 I8 18k .642 27051
(6.49) (2.66) :
EC® 62.79 13.36 .500 1.414
(8.13) (1.42)

As can be seen from Table 7 except for the control groups in all
the three school types (i.e. CGO, CNO, and ECO), all the
treatment groups (observed and unobserved) have significant

So)

correlation coeff )

icients (and t-values) between the teachers'’

coverage scores and their students achievement scores.

However, the achievement tests were constructed in such away that
they are composed of fact questions and comprehension questions.

So which one of these two question categories contributed more

(39

1 r,, and t, for TGO, TGU, and CGO are .805 and 2.353,

‘respectively.

r., and t. for TNO, TNU, and CNO are .988 and 6.314,
respectively.

r, and t  for ETO, ETU, and ECO are .622 and 1.943,

respect1Ve1y.
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to the relationship existing between teachers’ content coverage
and pupils’ achievement? The answer to this question is the focus

of the next topic.

4.4 Test for Population Partial and Part Correlation Coefficients

Among Fact Test, Comprehension Test and Content Coverage.

The null hypothesis tested was that there is a zero population
partial and part correlation coefficient (p) among the fact
achievement test (X), comprehension achievement test (Y) and
teachers’ coverage of content (Z): *

(a) for the treatment observed group

(b) for treatment unobserved group

(c) for the control group-

That means, H34: p = 0 and Ha4: p >0

Based on the test specification table (Appendix III), students’
achievement data were splitted into fact (X) and comprehension
(Y) scores. These scores were then correlated with teachers
content coverage (Z) between themselves. Finally, partial and
part correlations were calculated. These data are presented in

Table 8.



SR R MUTE S m TS 4N iap ST N TRas g A STVNG AN G R Ay B ) TR A LN AT I P o mn
Al = s o A S A T AT IR % ks kB n e A" R S LA 0 POt ol NPT e SR

S

56
Table 8. Means (Standard Deviations) and Correlation
Coefficients for Content Coverage, Fact and
Comprehension Test Achievement.
Mean
Standard Deviation Correlation Coefficients’
Group X Y 74 r” Ty ryz r“_x rz(y.x) rxz.y rz(x.y}
ETO 10.70 7.60 88.75 SN0 SENG O PS67 65 .42 33
1.07 1.99 6.36
ETU 8.63 9.48 87.88 SERLORFSIISINES GIN6 5 .64 938 290
1.81 2.33 6.49
ECO 7.12 6.24 62.79 .33 .41 .16 .35 =32 500 .49
127 N 98t 1D

As can be seen from Table 8, the calculated partial and part

correlations between Y and Z (ryZ and r respectively) are

X i{y.1)?

greater than the critical value (.62) for both treatment observed

o8]

nd unobserved groups. This means that when the effect of the
fact achievement test (X) is removed from both the comprehension
achievement test (Y) and content coverage (Z), the correlation
between Y and Z raises (a) from .60 (r.,) to .67 for the ETO;
and (b) from .59 to .65 for the ETU. Had it not been for the
removal of the effect of X from both Y and Z, the original zero

order correlation~-coefficients (.60 and .59) would have been

insignificant as compared to the critical value (.62).

Furthermore, when the effect of X is remeved only from Y (i.e.,

part correlation), the correlation between Y and Z still raises
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for both treatment groups [r = .65 and .64 for ETO and ETU,

ty.1)

respectively]. But these increases are not as high as in the

partial correlation cases.

The above phenomena may be explained in the following ways. First
of all, little negative zero order correlations were observed

between X and Y. Secondly, little positive zero order

*

correlations were observed between X and Z. Therefore, the
removal of these little correlations from both will increase the
partial correlation as compared to the removal of the little

correlation from only the variable that is negatively related.

In the case of the control group, no significant partial and part
correlations were observed. However, one important fact is worth

mentioning. While both treatment groups have greater zero order

xr

correlation coefficients between Y and

-

than between X and Z,

the reverse 1s itrue of the control grcocup. It might be possible,

if not necessarily true, to say that teachers who did not receive

training in the use of the direct instruction approach are less

ontribute to the comprehension level of student

Q
o
e
()
o
@]
O

1

achievement as compared to those teachers who received the

J

training. But this rtequires further research to prove its

oL

validity.
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CHAPTER FIVE

5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This chapter summarizes the major findings of the study and then

concludes on the basis of these findings. Finally. feasible

recommendations are provided.

S.1 Summary

Summary of the findings are made based on the null hypotheses

discussed in chapter 4.

s
.

The null hypothesis of no difference

HO:P1=P2 orPI—P2=O
for treatment teachers in government and non government
schools was accepted at the .05 level of significance. That
means, the treatment teachers were alike irrespective of the
school type. This was also true for control teachers of the
two school types.
However, the null hypothesis of no difference for the 34
variables (out of 48) between the entire treatment and entire
control teachers was rejected in favour of the nondirectional
alternative hypothesis,

H: P.# P,  or P, - P,¥ 0.
In other words, thére were significant differences in

implementation of teaching functicns between treatment and

control! teachers. The treatment teachers were also found
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implementing the behaviours more than the control teachers
did.

It was also found that students of the treatment teachers
(both observed and unobserved) were better in achievement than
students of the control teachers. Furthermore, the presence
of the observer was found to have no significant effect on
implementation of instructional behaviours and student

achievement.
The null hypothesis of no difference

Hy: p = 0
between teacher’s content coverage and students’ achievement
in that content was rejected for the entire group in favour
of the directional alternagive,

H: p > 0.
That is to say, there were significant correlations between
teachers’ content coverage and students' achievement in that
content for those teachers who received training in the use
of the instructional functions approach.
The nulllhxpothesis of no difference

HD: p =0
among the fact achievement., comprehension achievement and
teachers’ content coverage was rejected in favour of the
directional alternative,

Ha: p >0
for treatment observed and unobserved groups. In other words,
significant correlations were found among the above three
variables for treatment teachers ({(both observed and

unobserved).
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5.2 Conclusions

Given the relatively short period of treatment program and the
relative ease of implementation, the results of this study are

important.

One can, in most cases of this study, say that the experimental
treatment worked very well and brought significant differences
between treatment and control teachers, irrespective of the

school type under investigation.

Although the results suggest that the treatment was generally
effective, the most reasonable interpretation, at this point, is
that the instructional treatment, when implemented, has a
positive impact on student achievement. The importance of
particular variables, as in the study of Good and Grouws (361-2),
can only be evaluated in subsequent studies that delete certain

aspects of the instructional program.

For example, the 14 variables that showed insignificant
differences would seem to need clarification in future research.
Associated with these instructional variables is the need to

improve the observation scale for them.

In general, continued efforts to improve and refine the entire
treatment are necessary if more insight into the teaching of
chemistry in Ethiopian Senior Secondary Schools 1is to be

achieved.
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5.3 Recommendations

As explained earlier, the results of this study are important.
Particularly, the large magnitude of the treatment effect is
important and offers convincing proofs that it is possible to
intervene successfully in Ethiopian high school <chemistry

programs.

More important for student achievement, as far as this study is
concerned, are that:

(a) an exhaustive training of experimental teachers

(b) a good mastery of the skills involved in each

instructional functions on the part of teachers.

However, considerable follow up activity is necessary. For
example, the impact of the program on different types of students

nd teachers needs to be investigated more fully.

)

It seems also important to get detailed information about the
relationship between individual aspects of the program and

student achievement gains.
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APPENDIX 1
MANUAL OF METHODS AND TECHNIQUES NEEDED TO IMPLEMENT THE SIX
INSTRUCTIONAL FUNCTIONS BY ELEVENTH GRADE EXPERIMENTAL
CHEMISTRY TEACHERS

Table of Contents

Preface

1. Guidelines for Eleventh Grade Chemistry Instruction

ra

Methods and Techniques for Implementing Each of the Six

Instructional Functions

(€% )]
.

Suggestions on Questioning Techniques

4. Suggestions on the Use of Algorithms for Solving Generic
and Harder Problems in Chemistry

Glossary

Preface

This manual of methods and techniques is prepared for eleventh
grade chemistry teachers who are participating as treatment
teachers or experimental groups in the research program entitled:
The impact of Chemistry Teaching by "Instructional Functions

Approach” on Student Achievement: An experimental Study of Grade

Eleven.

In the first part of the manual, the six "Instructional
Functions™ with their instructional activities are listed. The

teacher is allowed or advised to select among the very activities

those which he/she considers important and feasible to his/her
students, to the specific content and to the time allotted for
the specific function.



R s T TS

= e st oo & g - B sneat Foms . : s it S
Sn S A ORI e T b i, A SR e - COUPRS Sa S < £ a i -~

67
The second part is aimed at providing methods and techniques for
implementing those activities outlined in the form of a pattern
in the first part. this part is deemed important in view of the
fact that the teacher will get a clear picture of what the
instructional functions are and also how they are going to be
implemented. But by no means the teacher is required to use all

these methods and techniques in a single lesson or period.

In the third part of the manual, a specific technique of
teaching--questioning technique--is discussed. this technique is

important for teachers in almost all of their lessons.

The last part deals with the use of algorithms in solving
mathematical problems in chemistry. Whenever the teacher: is
dealing with mathematical problems, s(he) is advised to use a
specific algorithm relevant to the problem. this part is also by
no means considered to be exhaustive rather it is considered as
de orithms.

line or an example for the use of al

((e]

o

o o1 1
B

Finally, a glossary of important terms and phrases is provide

February 1992

1.GUIDELINES FOR ELEVENTH GRADE CHEMISTRY INSTRUCTION

The following guidelines involved a set of instructional
principles organized into a model or pattern (shown in Table 1I)
calling for briskly paced whole-class instruction supplemented

by homework as

%)
s
0o
(o)
o
(1
=
-t
7
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Table 1. Summary of Key Instructional Behaviours (Functions

1. Daily review and checking homework (first §
minutes except the first meeting of every week).
a. Review the concepts and skills associated
with the homework.
b. Collect and deal with homework assignments.
c. Ask several questions.
d. Reteach when necessary.

o

Presentation or Development (about 20 minutes).
Provide short statement of objectives.
Provide overview and structuring.

Proceed in small steps but at a rapid pace.
Focus on meaning and promoting student
understanding by using lively

explanations, demonstrations, process
explanations, illustrations, and

so forth.

Ao oe

(9%)

Guided practice (about 6 minutes).

a. Initially guide students using controlled
practice.

b. Use high frequency of questions.

c. Also use covert rehearsal, restating and
reviewing.

d. Check for understanding (CFU) by evaluating
student responses.

e. Continue guided practice until students
are firm.

4. Correctives and feedback.

a. Ask another question or provide a short
acknowledgment of correctness (i.e.,
"That is right") after quick, firm

and correct responses.

b. Provide process feedback (i.e.,"Yes,
Netsanet, that is right because ...") after
hesitant correct answers.

c. Try to elicit an improved response when
the first one is incorrect.

d. Try to obtain a substantive response
to each question.

e. Use praise in moderation; specific praise
more effective than general praise.

5. Independent practice or seatwork (about

9 minutes)

a. Provide uninterrupted successful practice.

b. Maintain momentum; get evéryone involved,
then sustain involvement.

c. Alert students to the fact that their
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work will be checked at the end of the
period.
d. Promote accountability--check the students
work.
e. Practice until responses are firm, quick,
and automatic. I

6. a. Weekly review.

1. Conduct during the first 20 minutes of
each of your first-day meeting within
the week.

2. Focus on skills and concepts covered
during the previous week. I

3. Include review in homework.

b. Monthly review.

1. Conduct every fourth first-day meeting of
the weekly periods.

2. Focus on skills and concepts covered since
last monthly review.

3. Use frequent tests.

4. Reteach material missed in tests.

N.B.: Homework assignments

a. Should be assigned on a regular basis at
the end of each chemistry class except the
last meeting of your weekly periods (for
example, except friday). "

b. Should involve about 15 minutes of work to
be done at home.

. Should include one or two review problems.

i

|

N
J

ey

these six functions, (1) d

D

monstration or presentation,

{2) guided practice, and (3) 1independent practice form the

=

structiona! core. The first step is the demonstration of what
is to be learned. This is followed by guided student practice in
which the teacher leads the studeqts in practice, provides

prompts, checks for understanding, and provides corrections and
repetitions. When the students are firm in their 1initial

le

(V)

rning, the teacher moves them to independent practice where

the students work with less guidance.

For examplie,how would one teach balancing of chemical reactions

using these steps? The first step would be teacher demonstration
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(or presentation) of the steps followed in solving problems which
involve balancing of chemical reactions. For instance, the
teacher would model the use the steps by using some problems on
the chalk board. This is followed by guided practice in the
students work one or two problems and the students are guide
through the rules with teacher prompts. The teacher circulates
and checks for understanding as they do the problems. As the
students become more proficient, the prompts are diminished. The
frequency of student errors during guided practice gives the
teacher an indication of whether any student needs reteaching on
the material. When a student or subset of students make frequent
errors, the teacher would review or reteach the skill or process
for the students or the entire class. When the students are firm

in the guided practice, and are making few

(4]

rrors, they are moved

(@]

to independent practice where they practice learning how to do

1

the skill (of balarncing chemical! reactions) accurately and

2. METHODS AND TECHNIQUES FOR IMPLEMENTING EACH OF THE SIX

INSTRUCTIONAL FUNCTIONS

2.1. Daily Review and Checking Homework

In order to carry out this function, the teacher can use any one
or more of the following suggestions:
- Ask questions about concepts or skills taught in the
previous lesson.
- Give a short quiz at the beginning of class on material

from previous lessons or homework assignments.
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- Have students meet in small groups (2 to 4 students per
group) to review homework.

- Have students prepare questions about previous lessons or
homework and ask them of each other, or have them the
teacher ask of the class.

- Have students prepare a written summary of the previous

lesson.

Have the students ask the teacher about problems on homework
and the teacher reviews, reteaches or provides additional

practice.

2.2. Presentation of Material to be learned

All teachers, of course. Jemonstrate (or present) new skills and

~——

materials. But the clarity of presentation differs from one
teacher to ancther. For that reason to be an effective teacher,

lowin

09

aspects of clear prescatation.

Table 2. Aspects of Clear Presentation
1. €larity of geals and main points
a. State the goals or objectives of the presentation.
b. Focus on one thought (point, direction at a time).
c. Avoilid digressions
; ligres I
d. Ambiguous phrases and pronouns.
) Q -hv-ste a2t 1
ERESSItie D Sh VS siFe niD melseiptEat o ne
a. Present the material in small steps.
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factors upside-down are

self-correcting.
Step 8: Compute the Final Answer.
? mg = 16000 mg
Students must compute accurately and check for correct
units and number of significant figures (when necessary).
As students become more accomplished problem solvers, short cuts
and omissions must oe justified.
4.2. Instructional Sequences for Tsaching an Alsorithm
T Ean A be useful students must Know when it
sheald and =sheuld ags be . For example, the conversion factor
lzorithm is tsed in the case of problem 3. However. a problem
ishit ddzntify hoeos properties of =23 sample (example. P.n,T)
cale aE R dwen o he Valee el a IZouEeh prepoits (Y. Sach a2 piroblemn
~uld not use the sooversion factor 2lespithm, but a mathematical
formula algorithm, since the formula PV = nRT relates these four
vactiables.
i ozder te directly attack the guestion of when to use an
wlgorithm, the foliowing possible instructional sequences for
teaching are suggested:

1. Confront students with multiple examples of the generic
problem; discuss the simiiarities and differences of these
problems.

2. Present the algerithm in written cutline form to give
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students an overview of the solution process.
3. Work through the algorithm using a simple example, discuss
how to perform each step and its rationale.
4. Review, as necessary, the preresquisite information and
skills needed for each step.
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