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ABSTRACT

This investigation. conducted with volunteer students in Cape Town in 1998-
1999, analyses a sample of 323 students’ improvement in achievement scores
in physiology. The aim of this study was to explore the impact of the three
instructional options, achievement. and preferences, on biology students with
respect to gender and choice of instructional programme. The quantitative data
was obtained from pre-test to post-test improvement scores, and qualitative

data from open-ended questionnaires.

The purpose of this investigation was to offer students a free choice of learning

details of human physiology, using labels, by any one of three available

options:

(a) by a laptop computer graphics physiology instructional programme; or

(b) by equivalent hand-held coloured pictures of human organs and
systems; or

(¢) by hands-on manipulation of the articulated components of the

equivalent life-size dissembled torso model of a human body.

The investigation sought firstly to record how many students chose
instructional method (a), (b) or (c). It aimed to investigate whether the
Jfrequency distributions of choices might vary significantly with the gender of

 the student participants.
Another question for investigation focused on which one of the three
equivalent instructional programme options promoted the greatest pre-fest to

post-test improvements in students' achievement scores in physiology.

The second part of the investigation was a qualitative study. It synthesizes the

main reasons given by the students for favouring their particular choice of

vii



instructional strategy. It also discusses their suggestions for improving each of

the three programmes in a diversity of South African school contexts.

The investigation gathered data to test fifteen null hypotheses. The most

important findings were:

(1

@

3)

“4)

®)

©)

for both females and males the computer and torso options were

significantly more popular than the chart / picture option;

both females and males responded more or less equally with respect to

gender when choosing or avoiding the computer, torso or picture option;

significant pre-test to post-test improvements in achievement scores
occurred for all groups of learners, in all three forms of instructional

programmes on offer;

the females demonstrated significantly more prior knowledge than the

males on the pre-test;

the females demonstrated significantly higher post-test scores and

achievement gains than the males; and

all three instructional intervention programme options were equally
effective in terms of the overall final performance post-test scores

achieved by the learners who selected them.
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CHAPTER 1
INTRODUCTION

This chapter focuses on the origin, background and importance of the
research problem. It includes the purpose of the research, the questions to be
asked, clarification of terms, list of dependent and independent variables,'
research approach, assumptions of the study, the delimitation of the research

and organization of the dissertation.

The research reported in this investigation has already been disseminated
recently in four refereed publications: Proceedings of the National subject
Didactics / Learning Area Symposium, University of Stellenbosch (1999:
42-47); a chapter in: The pursuit of Excellence in Mathematics and Science
Education, Ogunniyi, M. B. (ed.) University of Western Cape (1999: in
press); Abstracts of the 11" Biennial Congress of the South African
Association for Research and Development in Higher Education (1999: 9);
and Proceedings of the 8" Annual Conference of the Southern African
Association for Research in Mathematics and Science Education, University
of Port Elizabeth (2000: in press). A fifth in press refereed publication will
be appearing in the Proceedings of the 2™ Global Congress on Engineering
Education, Wismar, Federal Republic of Germany, July 2-5 (2000). Sample
copies of these research articles and papers are attached in Appendix A.
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1.1. Purpose of the research

The purpose of this investigation was to offer 323 biology students a free
choice of learning details of human physiology using labels, by any one: of

three available options:

(a) by a laptop Pentium computer graphics physiology instructional
programme; or

(b) by an equivalent hand-held large coloured picture (chart) of human
organs and systems; or

(c) by hands-on manipulation of the articulated components of the

equivalent life-size dissembled torso model of a human body.

The investigation sought firstly to record how many students chose
instructional method (a), (b) or (c); and then aimed to investigate whether
the frequency distributions of choices varied significantly with the gender of

the student participants.

In the current investigation, prior computer literacy was not important
because the students merely had to press only four or five keys, with brief
administrative assistance. Prior knowledge did not matter because, whether a
student scored 1 out of 16, or 15 out of 16, on the pre-test, it was the

magnitude of his or her change in score which was the critical variable.:

Other questions for investigation focused on which one of the three
equivalent instructional programme options was the most efficient for

students to complete; and which one of the three equivalent instructional
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programme options promoted the greatest "pre-test to post-test

improvements" in students' achievement scores in physiology.

The second part of the investigation was a qualitative study. It synthesized
the main reasons given by the students for favoring their particular choice of
instructional strategy; and it discussed their suggestions for improving each

of the three programmes in a diversity of South African school contexts.

The Pentium Computer and its physiology equivalent programme cost
R 15000, and the life-size torso model cost approximately R 8000, but the
equivalent life-size coloured chart for teaching purposes cost only R 300.
Therefore, this investigation also sought to establish whether the much more
expensive torso and computer were replaceable in effectiveness by the much

simpler and cheaper instructional chart equivalent programme.
1.2. Origin, importance and background of problem

Ten years ago, National Co-ordinator for Biology in Head Masters

Conference schools wrote: -

In the twenty years I have been teaching biology to secondary school
Students in private schools of South Africa, I have come to ask myself
serious questions about the relevance of the kind of biology that I
have to teach these young people. I ask the first of many questions
relating to the teaching of biology in this country:

Is the biology that we teach our students serving South Africa well?

Will the biolog)l that we teach our children serve South Africa well in
the 21* century? (Watson 1990: 49)
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It is suggested that each country or region in each phase of its growth and
development should carefully ask these questions and re-examine its
instructional programmes in biology education. Biology is a rapidly
developing branch of science. The major advances that are made
continuously affect our life. However, biology is a content subject fraught
with complicated terminology. Many students have difficulty in mastering
these terms, but their understandings can be enhanced with the aid of multi-
media instructional methodology (Teker & Ozet, 1996:6).

Biological systems are complex, and instructional programmes for teaching
biology need to be developed (Beveridge, 1980; Levins, 1970). The science
education literature, especially during the last 15 years, is not scarce in
articles that focus on making biology courses relevant, practical and process-
oriented. Instructional programmes are believed by many to be critical in
preparing students to meet the challenges of a technological society
(Fensham, 1985). It is clear that one of the persistent problems in the
teaching of biology in most countries of the world is the choice of
instructional methodology by the instructor. The impacts of new technology
have emerged in the past decade, with the development of promising multi-
media instructional programmes, teaching strategies and learning materials
in biology education. The dimensions of this problem are increasing with the
consideration of contextual factors such as gender differences, home
language differences, and students' motivations and interests that bear on the

provision of facilities for the effective teaching of biology.

The problem chosen for investigation is an important one because, with

careful and thorough instructional intervention, it is possible for most
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¥

learners to score very hizh marks for achievement tests in science/biology
(e.g. Block, 1971} However, i3 the 1998 senior certificate (Matriculation)
hiolopy examinations in South Alrica, the government-released statistics
disclosed unsatistactory achievement and low pass rates iy biology tn many
provinces - see Table 1.1, column 7. and note especially the high failure
rates in the Free Staie and Northern Provinee, In the 1999 Senior Certificate
examinations, blology recorded only a 52.2% pass rate. (Cape Times, 3

December 1999, page 1) - down from the 37% recorded in 1998,

Table 1.7 Provisional pass rvates in Iligher Grade and Standard Grade

Biology in the 1998 RS A Matnculanion Examination.

BIOLOGY
| Totat Number | %afatt | Number [ %% of all | Pass rate as a
Full-time whowrote | candidates | who passed | candidales Y ol those who
_______ candidales hinkngs : | hiolpgy | wrole hiology
Male 244 0440 185472 s 110361 " 45 £t
Female | 20011t |236820 80 [134905 44 55
"Towl [SS1151 432295 78 245406 44 57

OF EVERY 100 CANDIDATES

Opassed biclogy mMwrole biology

Eastorn Cape

Free Sfatc

Gauteng
KwaZulu-Natal
Mpumalanga
Morthern Cape

HNorthern Province

Narth West

Western Cape

National
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With the approach of the 217 century, the demand for scientific and
technological understanding and cxpertise is greater than ever before.
Consequently, countries around the world have been looking for methods of
making teaching and learning in these areas more effective in their different

school education systems (Howie & Hughes, 1998: 16).

Jlowever, i the Third International Mathematics and Science Stody
(TIMSS, in llowie & Hughes, 1998), conducted with more than 50 000
students i 41 countries, the overall scores of science of South African
students were signiticantly lower than those in students in other countries-
see Figurel.l. Thus, 1t 1s clear that current science ¢ hiology teaching
methods can he improved, so this mvestgation now secks 1o study how
effective three tvpes of elassroom instructional strategy might be.

| | FIQUI’E '1_.1“ T - e

South African students” average mathermatics and science score in
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1.3. Questions .

In an attempt to investigate how the low science performance marks, as
indicated in Figure 1.1, might.possibly be improved using methodological
intervention strategies, this multi-media study endeavors to answer the

following twelve questions: -

When a random sample of 323 participant learners are invited to improve
their knowledge of the structures of the human digestive system, and its
associated organs by means of a torso model, a large picture chart with
labels, or a laptop Pentium computer: -

(1) How many learners will choose the laptop computer option?

(2) How many learners will choose the picture option?

(3) How many learners will choose the torso option?

(4)  Will more females than males choose the laptop computer option?

(5) Will more females than males choose the picture option?

(6) Will more females than males choose the torso option?

(7) Will the 179 females and the 144 males score equally on a 16-item

test of prior knowledge of the parts of the digestive system (the pre-

test)?
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®)

®

(10)

(11)

(12)

1.4.

Will the females and malés score equally ofi the same pre-test,
administered as a 16-item post-test, after learning intervention by
means of a free choice of one of the three instructional programme

options?

Will the overall pre-test to post-test achievement gains by the 323
participant learners on the 16-item test be significant? (i.e. will the

instructional intervention programmes be effective?)

Will the 179 females’ mean gains in achievement scores be better than

the 144 males’ gains in achievement scores?

Will there be significantly different achievement performances
between males and females who choose either the computer or the

picture or the torso option?
With regard to overall final performance achievement scores, which
of the three instructional intervention programmes -laptop computer,

picture or torso — will be the most effective?

Null hypotheses

The variables “programme choice”, “gender”, “achievement gain”, and

“final performance score” were used to formulate 15 null hypotheses in this

investigation into learners’ knowledge of the human digestive system, and

its associated organs. The 15 null hypotheses are presented in detail in

Chapter 3.
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1.5. Clarification of terms
1.5.1. Computer-assisted instruction (CAI):

Computer-Assisted Instruction is an educational medium in which
instructional content or activities are presented to students by some

application of a computer.
1.5.2. Picture:

The large, commercially available, glossy, professional, coloured, hand-held,
labeled picture (1.2 meters x 2.0 meters) of the human digestive system with
attachable labels is used to teach the parts of the human digestive system as

an instructional progiamme, like a chart.

1.5.3. Torso:

The life-size assembled model of human systems with attachable labels. It is
used as an instructional programme to teach the basic components of the
human digestive system.

1.6. List of dependent and independent variables

The following variables were selected to guide this study: -

1.6.1. Dependent variables for each student
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e Pre-test physiology score out of 16
e Post-test physiology score out of 16

e Magnitude of the difference between pre-test and post-test scores.
1.6.2. Independent variables for each student

e (ender - Male

- Female

e Formats of programme intervention - Hand-held picture
- Laptop Pentium computer

- Torso model
1.7. Research approach

For the purpose of this investigation the quantitative and qualitative response
data were collected by means of pre-test scores, post-test scores and
questionnaires. Sixteen items were employed for the quantitative study and
two open-ended items for the qualitative study. Primary, secondary and
tertiary school students who are English first or second language speakers
took part in the investigation in small groups. The data collection was
efficient, requiring a period of about fifteen to twenty minutes for a group of
ten studegts. The programmes were run in thirty sessions, incorporating and
accommodating the various .samples. They ceased when data had been
obtained from 323 participants, being mindful of the statistical need to group

adequately according to gender and programme options selected. The

T
i
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research analysis employed chi-§quare tests, t-tests for normal and non-
normally distributed data, Scheffe tests for comparison of the final

performance scores and ANOVA.

The method of analysis for the qualitative survey used categories to group
and report the response data systematically for the three programme options;
for example, for the computer option: -

e “It increases performance”;

e “Itis nice, exciting, enjoyable and fun”; etc.
1.8. Assumptions of the study

The study assumed that the respondents were of good eyesight, perceiving
structures and drawings with reasonable accuracy. It assumed that the
participating students were willing to learn about the insides of their bodies,
and were not repelled by the idea of looking at representations of people's
intestines, stomach, etc. It assumed that students' concentration spans would
be sustained for 15-20 minutes, and that they were interested in the
presentations of this topic even when their initial prior knowledge was

minimal.
1.9. Delimitation of the research

The investigation was restricted to
e students in the age range 10-30 years.

e human physiology, rather than animal physiology in general.



CHAPTER 1: INTRODUCTION 12

e a maximum of 16 labelled components of the digestive system and its
associated organs.

e conveniently available groups in the Western Cape Province.
- 1.10. Organization of the remainder of the dissertation
The next five chapters are arranged as follows-

Chapter 2 elaborates on the literature survey and on the theoretical

educational frameworks in which the investigation is set.
Chapter 3 describes the research methodology in detail.

Chapter 4 consists of the presentation and analysis of the quantitative

results and a summary of the qualitative findings.

Chapter S discusses and explains the empirical findings and the qualitative

results.

Chapter 6 discusses and explains the implications of the findings,
formulates recommendations for further research and presents conclusions

to the investigation.

1.11. Chapter summary

In this introductory chapter the research problem has been clarified and its

origin, importance and background have been stated. The aims of the
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research, key terms, assumptions and variables have been clarified. The

research approach and its delimitation have been mentioned.

In the mext chapter the relevant literature will be reviewed and the

theoretical framework for the thesis will be provided.



CHAPTER 2

LITERATURE REVIEW &

THEORETICAL FRAMEWORK
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CHAPTER 2
LITERATURE REVIEW

This chapter is divided into two parts. In part A, a review is presented of the
theoretical educational frameworks in which the investigation is set,
followed by a consideration of their implications for the present study. In
part B, a literature summary is presented of related research findings into
students' science achievement in different instructional contexts, with
particular reference to the dependent and independent variables studied in

the present investigation.
PART A: THEORETICAL FRAMEWORKS

2.1. Instructional programmes in science teaching: Theories of

effectiveness

Effective science teachers tend to use a variety of teaching methods and
instructional programmes, choosing the best for each lesson where possible.
They keep in their mind the simple questions: “What do I want to teach?”
and “How can I best teach it?”. The answers to these questions will direct

teachers to different teaching methods and instructional programmes.

Bruner (1986) described the characteristics of successful instructional

programmes in terms of the following criteria:
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e The programmes that will motivate the learner most effectively.

e The most effective way in which the instruction can be structured to
enhance learning.

e The best sequence in which instructional programmes should be
presented.

o The feedback and evaluation process. How should an instructional

programme be evaluated? And how should an instructional programme
be modified? (Trowbridge & Bybee, 1986: 25).

The assumption underlying an instructional programme is that it is an
effective and efficient means to present the material. In order to be effective,
one should use the appropriate programme for the subject and students, but

there is no one best programme.

Wise and Okey (1983: 409) summarized the effects of various science

teaching instructions on achievement as follows:

“...The effective science classroom appears to be one in which
students are kept aware of instructional objectives and receive
feedback on their progress toward these objectives. Students get
opportunities to interact with instructional materials and engage in
varied kinds of activities. Alteration of instructional material
occurred where it was thought that the change might be related to
increased impact...”

Implication: Thus, for the purpose of the current investigation, when
teachers lecture, show a film, use hand-held coloured pictures and models,

or use computer-assisted instruction, they are using a range of instructional
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techniques to develop understandirig, motivate different students and help a

diversity of students to learn science.
2.2. Theories of motivation in student learning

Individuals are complex psychosocial systems. Students are simultaneously
motivated, learn, develop and are influenced by their peers. One of the most
important conditions for learning is motivation of students. Science teachers
often ask, “ How can I motivate students? ” Asking and answering questions
about the motivation of students help the science teacher to find out the most
appropriate factors for stimulating students. It is known that there are
numerous factors motivating students. In Mastery Teaching Hunter (1982:
51) has described several very practical ways to increase students'

motivation: -

e Level of concern: A moderate level of student concern will probably
motivate student learning. Science teachers raise and lower the level of

concern as appropriate to the educational situation.

e Feeling tone: How students feel in a situation affects their learning.
Feeling tone can be thought of as a continuum ranging from pleasant
through to unpleasant. Both pleasant and unpleasant atmospheres can

motivate learning.

e Success: Few things will motivate students like success. To use success

as a motivator, a teacher must design activities where students will have
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to expend an effort in an uncertain situation. Success is felt when a

student has a challenging goal and achieves.

e Interest: Interest in the learning task increases students’ intention to
learn. Students’ interest can change from time to time. Teachers should

use a variety of instructional programmes.
2.2.1. Theories of students' motivational differences:

To make our science teaching more effective, we need to concentrate on
ways of developing the affective, of giving students a sense of satisfaction
and personal achievement in their science. For, ultimately, it is not what

science students know or can do that is important, but what they want to do

(Woolnough, 1997).

Research has given important insights into motivational areas (Head, 1985;
Hofstein & Walberg, 1995; Simpson et al., 1994; Solomon, 1996). We need
to concentrate more on the students, to find out what motivates them and
recognize that different students are motivated by different things at

different stages of their lives.

Adar (1969) identified four motivational 'needs': the need to achieve, the
need to satisfy curiosity; the need to discharge a duty; and the need to
affiliate with other people. These motivational needs were associated with

different types of student called ‘achiever students’, ‘curious students’,

‘conscientious students' and 'sociable students’ Each will relate best to
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different teaching strategies, leading to different preferences by different
students (Kempa & Diaz, 1990).

There is not one, single approach that will motivate ali students; what
switches some students on to science will be the same thing that switches
another off! The more that the motivation can be intrinsic, rather than
extrinsic, and students find satisfaction in doing science for its own sake, the
more likely they are to follow it through into a satisfying career (Solomon,
1996). Just as there are different types of approaches to science, so different

students will be motivated by different factors.

Implication: Thus, for the purpose of this investigation, materials have been
specially selected for their capacity to motivate students, induce a moderate
level of concern, make the students feel good, enjoy success, expend effort,

be challenged, and appreciate a variety of choices.

2.3. Learners' multiple intelligences
2.3.1. Visual thinking and Gardner’s theory of multiple intelligence:

Gardner (1993: 1-8) conceptualized human potential broadly, and initially
mapped out the variety of human abilities into seven intelligences as
follows: -

o Linguistic Intelligence

o Logical-mathematical Intelligence

o Spatial Intelligence

e it -
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Bodily-kinesthetic Intelligence

Musical Intelligence

Interpersonal Intelligence

Intrapersonal Intelligence

According to Armstrong (1994:71-74), Spatial Intelligence particularly
involves pictures: “the images in one’s mind or the images in the external
world”. The three dimensional representation of biological structures is an
example of images in one's mind. A "picture metaphor” expresses an idea in
a visual image. "Idea sketching" is using a simple drawing in developing a
powerful idea. Armstrong’s advice to teachers is as follows:

“Teachers should recognize the value which this kind of visual
thinking can have in helping students articulate their understanding
of subject matter.”(p.73)

Implication: In the current investigation, modern computer technologies are
very useful for encouraging or developing visual thinking. For example,
with computer programmes, students are able to create concept maps, mind
maps, etc. to generate and clarify ideas. Gardner's theory of multiple
intelligences can help teachers ensure that they are meeting the needs of all
their students by providing a variety of activities which draw on all of the
intelligences,  especially  two-dimensional and three-dimensional
visualization combined with linguistic skills of labelling and describing

selected aspects of the bodily-kinesthetic dimension of human processes.



CHAPTER 2: LITERATURE REVIEW 20

2.3.2. White's Model of Learning Science:

White (1988: 26-50) described several memory elements to tie into multiple
intelligences. In fact, memory is just one part of intelligence and is believed
to be the core of learning. White (1988:28) suggests seven different elements
of memory to describe \the actual learning of science: strings, propositions,

images, intellectual skills, motor skills and cognitive strategies.

In particular, White (1988:29) advocated that images are mental pictures.
Strings and propositions can be seen as images. Images are not only visual
but relate to all five senses. At this point what is important is "the function
images play in the learning of the science". "People vary in the intensity
with which they experience imagery... across senses" and "people visualize

more readily of words that they hear, talk, read, and think".

.Ebezener (1998:8) concluded that, in the process of teaching and leaming,‘ a
synthesis of multiple intelligence and elements of memory provide
increasing students' achievement. The more meaningful the learning is in
terms of multiple intelligences, the more memorable it is and the more likely

it will be stored in of the forms listed by White.

Implication: Therefore, in this study, students are offered meaningful visual
images of the human digestive system and memory elements such as
attachable labels. The intention is that they will develop their spatial

intelligence with labelled images as elements of memory.
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2.4. Theories of how students perceive drawings and objects in

Science

Not all students perceive drawings and objects in science in the same way.
Some students are partially colour blind; others lack depth perception; others
misjudge the height or width of spaces in door-ways, or of keys in key-
holes; some cannot see blue bunsen burner flames; and so on. Such visually
impaired students may need learning materials specially prepared to
compensate for their individual handicaps. Tables 2.1, 2.2 and 2.3, after
Rochford & Archer (1991:71) set out a more detailed theoretical analysis of
students' visual deficits commonly encountered during science or biology

" practical work, and when using biological images and drawings.

Implication: For the purpose of the current investigation, a qualitative,
open-ended response section has been built into the assessment and
evaluation of students' reactions to the programmes of learning materials.

The hundreds of students' reactions, final comments and suggestions written

at the end of their period of instruction, may be classified and analyzed using-

theoretically structured frameworks such as those presented in Tables 2.1 to
2.3, and others described earlier in this chapter. However, this investigation
is concerned primarily with documenting increased levels of student
achievement and learner performance, rather than with the diagnosis of
specific learning and perceptual disabilities, disorders and dysfunct.ion.
. Consequently, applications and interpretations of Tables 2.1, 2.2 and 2.3 will

not be covered in depth in the final qualitative analysis, which is more
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concerned with evaluating reactions to the programme materials themselves

as teaching methodologies.

Table 2.1. Theoretical analysis of a visual perception handicap into possible

sub-categories of deficits, after Rochford & Archer (1991:71)

(a) Visual discrimination problems invone an inability to perceive dominant features in
different objects and. thus, to discriminate one object from another. A typical visual
discrimination task involves matching various shapes, designs or objects. Students
with a problem in this area could experience difficulties with inversions and reversals,
with subsequent confusion of symbols or diagrams.

(b) Visual figure-ground problems occur when an object can’t easily be distinguished
from its background. Students with difficulties in this area may experience problems
perceiving parts and wholes. -

(c) Visual orientation problems involve position in space. Students with disorders in this
area usually record difficulties with spatial relations. The ability to perceive the
positions of objects in space in relation to other objects and to the observer is
affected.

(d) Visual form perception problems involve inaccurate two-dimensional representations
of two- or three-dimensional objects.

(e) Visual sequencing problems include omissions. insertions or substitutions of symbols
or connecting parts of diagrams by students.

(f) Visual memory is the ability to recollect the dominant features of a stimulus item or
to recall the order of a number of items presented visually. Students with problems in
this area may have difficulty recognizing geometric objects and symbols accurately.

(g) Visual constancy problems involve the misinterpretation of changes in size or shape
or colour.

(h) Visual association and visual closure problems occur when a student is unable to

identify figures that are presented in fragments, or unable to visualize the missing
portion of a partially incomplete object or diagram.

(i) Problems can occur with rate of processing of visual information.
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Table 2.2. Specific types of learning disability included on all cross

referencing charts, after Rochford & Archer (1991:72).

1.

Memory disabilities (short term)

Students have problems in recalling on demand bits of information perceived or

learned a few moments before.

Visual and auditory discrimination disabilities

Students have problems in recognizing that two separate visual or auditory stimuli or

patterns of stimuli are the same or different

ot

Visual and auditory association disabilities

Students have problems in relating separately perceived visual or auditory stimuli or

sets of stimuli to each other.

>

Perceptual-motor disabilities

Students have problems in recognizing the need for, or in performing, specific eye-
motor behaviours, or relating visual stimuli to motor responses, or motor cues to

visual stimuli.

Spatial awareness and orientation disabilities

Students have problems in recognizing or adequately using temporal or spatial

relationships between objects.

Verbal expression disabilities

Students have problems in communicating information to others (either by speaking

or writing) clearly.

. Closure and generalization (convergence-divergence) disabilities

Students have problems in interpolating parts from wholes or extrapolating to wholes
from parts.

. Attending disabilities

Students have problems in keeping sustained focus of attention on a problem solving

task over a space of several minutes.
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Table 2.3. Types of residual problems in learning disabled
college students and adults, after Rochford & Archer (1991:73).

Deficit Arcas Auditory and Visual Processing Deficits

1. Perception and recognition

A. Auditory Receptive Language Skills 2 Discrimination

(ListeningL Comprehension)

a) Semantic | 3. Figure —ground

b) Syntactic 4, Memory
c) Metalinguistic

5. Sequencing

B. Auditory Expressive Language Skills 6. Analysis and induction

(Oral Expression) 7. Synthesis, assembly and relational
grouping

a) Formulation

b) Word-finding 8. Visual-Auditory association; closure;
Gestalt: parts and wholes
¢) Apraxia’Mild Articulation

problems 9. Spatial orientation and directionality

d) Organization

C. Visual Receptive Language Skills
(Reading)

a) Decoding automatically

b) Comprehension: interference
c) Rate
d) Retention
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PART B: LITERATURE SURVEY: SCIENCE ACHIEVEMENT
2.5, Gender differences in science achievement

Keeves & Kotte (1996) reviewed sex differences in mean science
achievement scores in ten countries. They summarized their patterns of
findings not only in terms of age groups from 10 years to 18 years; but also
within the major science fields of biology, chemistry, and physics. They
concluded that clear differences in science achievement occurred between
10-year-old boys and 10-year-old girls; that these differences widened
during the years of high school; and that they were grééter in the physical

sciences than in biology. -

In earlier years surveys of gender differences had been conducted by the
Department of Education and Science using Assessment of Performance
Units (APUs) (DES, 1989); by the International Association for the
Evaluation of Educational Achievement (IAEEA) (Comber & Keeves,
1973); by the USA National Assessment of Educational Progress (NAEP,
1978); and by the British Columbia Science Surveys (BCSS)(Habbs et al.,
1979), as reported in Murphy (1991). All the surveys revealed the
occurrence of sex differences in average level of achievement in science,

irrespective of science content. Boys outperformed girls across the tests.

Smail & Kelly (1984) presénted a clear picture of sex differences in science
achievement, but they also proposed a plan of action to tackle the under
achievement and under-representation of girls in science in the United

Kingdom.
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In Nigeria, Erinosho (1994) recorded that some differences occurred
between boys and girls in their performances in physics, chemistry and
biology. For example, in physics, 58.6% of girls passed in contrast with
55.4% of boys. In chemistry, 50.5% of boys and 48.1% of girls passed. In
biology, 64.2% and 56.7% of boys and girls respectively passed.

With few exceptions, boys have been found to outperform girls in science
achievement measures (Walberg, 1967; Fleming & Malone, 1983; Erickson
& Erickson, 1984; Howe & Doody, 1989; Levin et al., 1991; and Young &
Fraser, 1994).

Walding et al. (1994) compared the performances of boys and girls in the
Australian National Chemistry Quiz. They concluded that, although boys
and girls solved some questions equally well, on many questions boys

outperformed girls.

In Thailand, Klainin et al. (1987 and 1989) found remarkable sex or gender
differences in science learning achievement in upper secondary school -
remarkable because girls outperformed boys on almost every outcome

measure.

A similar result was obtained in Malta. Ventura (1985) and Agius Delicata
(1986) found that, in the study of a representative sample of 172 boys and
224 girls, the girls' performance was much higher than boys' performance in

science.
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Keeves (1992) compared the results of the first and second IEA studies and
suggested that, for a few countries, female students outperformed male
students, particularly in the physical sciences, narrowing the gender

differences in science achievement.

2.5.1. What are the sources of gender differences in science

achievement?

Many studies have focused on attempting to explain the sex-related
differences that have been found in science achievement. The attempts to
explain the gender differences have centered on two opposing theoretical
perspectives: biological causes and sociological causes of sex-related
differences in science achievement. The sociological causes appear to have

wider acceptance in the educational community.
This was evidenced by Kelly's (1981) statement: -

"But even if a biological contribution to girls' underachievement in
science were to be established, I do not think that would be the end of
the story. Biology is not destiny. Society has the option, through
schooling and socialization, of providing additional training in the
areas where each individual is weakest so as to produce citizens with
well-rounded personalities and competencies." (p.82).

The Science Council of Canada (1984) supported this argument:

"Some people maintain that there are genetic causes for differences in
intellectual orientation between boys and girls, and that these
differences prevent girls from excelling in science. Although this
theory is not supported by any convincing evidence, it has received
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ample publicity that may indeed influence parents and teachers. The
Science Council, however, finds the theory an entirely inadequate
account for the large disparity in participation rates.

In the Science Council's views, it is more likely that societal attitudes
are respansible. The cultural and moral values transmitted by parents
to daughters from the earliest age tend to turn them away from science
and technology. Such common actions as giving construction kits to
boys but dolls to girls reinforce this attitude, and reinforcement
continues through the school system. Over the years, parents,
teachers, guidance counsellors, curriculum developers and policy
makers unwittingly contribute to discouraging girls from studying
science and  engineering and  restricting their  career
opportunities."(p.36)

L

Johnson & Murphy (1984) stated that society's role expectations for men and
women result in the kinds of differences in the early socialization of boys
and girls that are reinforced by appropriate role models from real life in the

media and textbooks and in the hidden curriculum.

Among Nigerian chemistry students, gender differences were attributed to
social attitudes, values, interests, aspirations and other cultural practices like

socialization (Adigwe, 1992).

Theorists favoring sociological explanations for gender differences in
science achievement have frequently focused on the classroom process as a
possible key to understanding the origins of gender differences in science

achievement (Hacker, 1992).

They suggested that gender differences in science achievement arose from

differences in some factors associated with everyday out-of-school activities
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and classroom experiences (Johi§§6n et al. 1983; Kahle ef al. 1983; Johnson
et al. 1984; Johson, 1986; Hoffman, 1987; Haggerty, 1987).

Weinburgh (1995) reviewed the literature between 1970 and 1991 to analyze
gender differences in student attitudes towards science in the parallel
differences in their science achievement. Her findings suggested that males
might have shown more positive attitudes than females toward science in the

parallel differences in their science achievement.

Implication: A gender effect might be expected in this investigation
because there is evidence from previous studies that gender might be a

significant variable.

2.6. Achievement in biology using computer-assisted instruction

The introduction of personal computers (PCs) into school science
classrooms - and the increasing availability of appropriate software in order
to explore and develop further ideas, such as curiosity and creativity in
science (Oliver & Okey, 1986) - provide opportunities for teaching and

learning.

Computers have the high potential to enhance teaching in the educational
setting (Bangertdrowns, Kulik and Kulik, 1985).

One of the areas of high potential for the use of computers is obviously to
teach and learn biological subjects. The learning and teaching of biology is

usually considered a difficult task. Pupils have a set of ideas (more or less
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connected) about the world that they often use to generate explanations in
particular situations and in response to particular questions or cues (Driver,
1985).

Studies by Hughes (1974) and Sasser (1990) showed that the use of
computers in the instructional process produced significantly greater

achievement in science and mathematics.

Lunettta & Hofstein (1981) stated that computers open the possibility for

better science instruction.

Woodhouse & Jones (1988) suggested that schools and teachers would have
to revise their curricula so as to investigate computer use as part of the

educational activity.

Hounshell & Hill (1989) concluded that students in a computer-enhanced
biology class did significantly better on the biology tests, and had more
positive attitudes toward biology.

Computer assisted instruction is receiving a considerable amount of attention
in education, and it can be used not only to inform and entertain, but also can
also be used effectively to teach students (Ananthakrishnan & McDermott,
1996; Tai, Tsai and Chang 1999).

Implication; The literature review adds support for decision to include an

expensive computer programme in this study as an option.



CHAPTER 2: LITERATURE REVIEW 231

2.7. Achievement in biology usiiig picture -aided instruction

Thomas (1978:402) drew the following conclusion concerning poster-aided
instruction use with fourth-grade science students: "The findings appear to
indicate that the inclusion or exclusion of pictures in elementary science

does not influence the comprehension of the material."

Thomas' view reflects the opinions of the majority in the field through much
of the 1970s. Posters and pictures supported 60% of the science instructions
(iivans et al, 1987) because 85% of all the messages we receive are visual in
nature (Doblin, 1980). |

Dwyer (1972:51) designed a controlled experiment in which he investigated
an illustrated instructional sequence on the topic the heart. Using a variety of
photographs of the heart in black-and-white and in colour, he determined
that "all types of visuals are not equally effective in facilitating students'
achievement by different learning objectives." His statistical analysis

revealed that students preferred colour in pictures.

In 1981, Holiday reported another approach to learning, based on picture-
word diagrams, using biogeochemical cycles (oxygen, nitrogen, carbon
dioxide, and water cycles). He concluded that the picture-word method

should be supported completely.

Hayes & Readence (1983) examined the degree of recall from several levels
of picture-aided instruction in science. They reported that instructions

depend on pictures because they produce much higher recall.



CHAPTER 2: LITERATURE REVIEW | 32

Levie (1987:27) summarized: -

"It is clear that ‘research on picture’ is not a coherent field of inquiry.
An aerial view of the picture research literature would look like a
group of small topical islands with only a few connecting bridges in
- between them. This brings together data and ideas from separate items
and contributes much to our understanding of the pervasive, versatile

mode of communication.”
Implication: The literature review proves achievement gains using pictures
in biology teaching, and it adds support for the decision to include the large
coloured instructional chart as a programme choice in the current

investigation.

2.8. Achievement in biology using models

Where the objects being taught are 3-D in shape like the torso, it seems
logical that actual 3-D models might prove to be the most effective
instructional programme as, found by Bishop (1978).

Bradley (1981) concluded that there were significant differences in

achievement in biology, related to the use of different models.

Isekenegee (1974) found that chemistry students who had been taught by

models did significantly better than those who were not.

Implication: The literature review offers preliminary support for the
decision to include a torso model as an programme choice in this

investigation.
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2.9, Chapter summary

In this chapter the theoretical frameworks and the literature survey for this
investigation have been presented. In part A, the theory of programme
intervention, theories of students' motivational differences and theories of
how students percei{/e drawings and objects in science have been described.
The relationships amongst multiple intelligences, elements of memory,

instructional programmes and science achievement have been mentioned.

In part B, the effect of gender difference as an independent variable on
biology achievement has been reviewed. The effects of using different
instructional programmes as intervention variables in biology achievement

have been summarized

Finally, this chapter has pointed out, step by step, how the various aspects
and findings and recommendations from the literature review have been
used to define and support the shape and design of the present investigation,
taking their earlier results and suggestions into consideration at appropriate

points.

In Chapter 3 the Research Methodology of this investigation will be
presented.



CHAPTER 3

RESEARCH METHODOLGY |




CHAPTER 3: RESEARCH METHODOLOGY 34

CHAPTER 3
RESEARCH METHODOLOGY

In this chapter the samples, methodology and instruments ﬁsed in the
study are presented and discussed. The research methods employed in the
investigation are identified, and the selection of the data-gathering
instruments and details of the three instructional intervention programmes
are described. The hypotheses to be tested are specified. The formats of
the proposed statistical analysis and the intended treatment of the data are

also explained.
3.1. Population and samples

Geographically, eight conveniently and randomly available samples -
broken into 30 sub-groups or sessions - were used in this study. The
overall size of the resultant population was 323 participant learners drawn
from primary, secondary and tertiary education institutions in Cape
Town, during the period 1998-1999.

The nature and characteristics of the samples were as follows:
e Sample 1: A randomly available sample of secondary school students
(N=20) from a middle school science class in Star International High

School in Cape Town. All of them were boys.

e Sample 2: A convenient sample of adult students (N=5) from the

science education post-graduate Higher Diploma in Education group
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at the School of Education at University of Cape Town. One student

was male and four were females.

Sample 3: A randomly available sample of secondary school students
(N=16) at a well-established private school in Cape Town. Six of them

were girls, ten of them were boys.

Sample 4: A randomly available sample of Xhosa/English speaking
secondary school students (N=16) from a biology class in Oscar
Mpeta High School located in one of Cape Town’s informal

settlement areas. Five of them were girls; eleven of them were boys.

Sample 5: A convenient sample of adults students (N=10) in a
graduate science education research group at the University of
Western Cape in Cape Town. Five of them were females; five of them

were males.

Sample 6: A randomly selected participant sample of secondary school
students (N=55) invited from among the Science Expo’99 visitors to
the School of Education at the University of Cape Town. Twenty-five

of them were girls; thirty of them were boys.

Sample 7: A sample of adult students (N=11) comprising the primary
school teacher training group in the School of Education at ‘the

University of Cape Town. All of them were females.

Sample 8: An available sample of secondary school students (N=190)

from science and biology classes at Islamia College in Cape Town.
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One hundred and tventy three of wem were girls; 67 of them were
hovs. They participated in the study 1w consceutive croups of 10-13

stdents at a time.
3.2, Research meibodology
3.2.1, Survey rescarch method

The methed available for gathering the information for this reseaich was
the simple randgom 7 convenience sampiing, Coben & Manion {1993:87-
88) stated that in simple random sampling each member of the population
under stirdy has an equal chance of bemng selected [or the mvestigation.
Some informauen was gathered by comvenience sumpling which mvolved
choosing the nearest dividuals geographically lo serve as respondents
and contnumeg that process unui the required sample siz¢ had been

pbtamed,
3.2.2. Seiection of the topic of instruction

A Tabelled knowledge of the location and names of the compoenents of the
human digestive svstem and its associated organs, presented in figure 3.1,
wis selected as the hiology topic to teach and assess.

Figure 3.1. Names of the componenis af the digestive system and ifs
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3 2.3 Selection of the pre-test items

Initial pilot studies bepan with only cight labels. 10 see whether the basic
research plan was icasible, workable and understandable. Subsequently,
16 pre-test items comprised the 16 missing labelled parts of the coloured
digestive systent. as presented n figure 3 2, Pars were (o be named and
labelled on a photocopied Ad size black-and-white picture by each
responding pupil who alse had access to a coloured one of similar size for
clearcr reference (See appendices £ and IM), This was the pre-test measure
of the pupils’ prior knowledge, cach correctly labelfed part of the pre-test

carning one mark. The maximum possible pre-test score was 16,

Figure 3.2. Sixteen missing labelled parts of the digestive system.
3.2.4. Selectiun of the post-test items
The same unlabelied parts of the digestive system, presented as a re-test,

were to be identitied and labelled on a second blank copy of the diagram,

as in Figure 3.2, and in Appendix F.
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3.2.5. Selection of the qualitative survey questions

On the back of the post-test shects, all respondents were invited to
complete the open-cnded sections. i which they described i their own
words tie features which they lxked abour the tcaching materals, and
their suggestions for improving them, A copy of this survey response

shest 15 prosentad in Pigure 3.3,

Figurce 3.3, Open-ended questionnaire

Same or Mickname

Are vou male or femate T

In which school and which grade are you cusrently regestered §
What is vour home languape {English, Alrikaans, Xhow, ete)”

COMMENTS ON INSTRUCTIONAL PRHOGERAMMES

A-WHILH PROGHAMNME DD YO, CHOGSE (Computer, Turse or Puoture) and Wiy Y

] B-WHATDID 2 OLU LIKE ABOU T THE 15 TRECNON AL FROGHRAMMET t

| C-WHAT M) YOU SUGGEST T IMPROVE THE TEACHING MATERLALYY |
L1
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3.2.6. Details of the instructional intervention media

(1) Details of the human torso as the first instructional programme

option availahle

A photograph of the life-size assembled and articulated torso model of the
human digestive system is presented in Figure 3.4, Attachable labels were

provided.

Figure 3.4. Torso model of tle internal human systems.
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(i) Details of the coloured pictures and labels, as the second

instructional programme option available

A black and white reproduction of the coloured hand-held coloured
picture (4 chart measuring 120x200 ¢m) of the human digestive sysem,

as an mstructional medium, 1s presented in Figure 3.5

Figure 3.5. Hand-held coloured picture of the human digestive sysiem.

(iii) Details of the computer programme as the third instructional

programme oplion available

The computer programme, prepared as a Microsoft Power Point
Presenfation programme, presented the human digestive  system's
graphics in a Pentium 133-laplop computer. It was utilised by the simple
repettive pressing of a single key in the classroom where there were

students who chose the computer as an instrucuonal programme.



CHAPTER 3: RESEARCH METHODOLOGY 41

3.2, Treatment of the data and selection of the statistical methods of

analvsis

The data was obtained from 323 participant-learners in Cape Town during

1998- 1999 over a period of 30 sessions. 3-13 pupiis at a ime: -

1.3.1. Numbers of participants choosing each of the three optional

teaching methods

Tables of headeounts and histograms will be presented to illustrate the
distributions of choices according to gender, as an independent variable,

and academic achievement.

Chi-square tests will be used to establish whether significant differences

exist between the responsc {requency patterns of the various sub-groups.
3.3.2. Pre-test to post-test score improvements

t-tests and‘or ANOVA (for non-normal distributions) will be used 1o
establish whether different groups' mean test scorc improvements were
significantly greater using either the computer or the torso or the hand-

held coloured picturcs and labels: and also with respect to gender.

Data will be analysed and interpreted to support or reject the hypotheses

and answer the various research guestions,
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3.3.3. Qualitative findings

This section will categorise and summarise the main suggestions made by
the 323 respondents tor improving the three Instructional intervention
programmes. [t will also analyse and summanse the main teatures

acknowledged to be commendabie by the respondents,

A gualitative report also will be supplied on the behavioural interactions
which were recorded for members interacting with the materials withm

each of the three groups.

Following chapter 4 (resulfs and findings). a more detailed discussion of

the quantitative and gqualitative findings will be presented in Claprer 5.
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3.4, Null Hypotheses

The tollowing null hypotheses will be tested: -

Null Hypothesis I Progrannne clhotces by the 323 participant learners

There wifl be no significant difference benveen the frequencies of free
chofces of the three instructional programme options by e 323

POFHCIPaNS.

Null Hypothesis 2i: Programume choices by 179 female learners

There will be no significant difference between the freqguencies of choices
of the three instructional programwie options among the 179 female

learaers.

Nult Hypoihesis 2h: Programme choices by the 144 male learners

There will be no sigaificant difference between the frequencies of chaicey
of the three instruyctional programme options among e (44 male

fearners.

Null Hypothesis Ja: Computer graphic choice and gender

There will be no significant difference between the frequencies of cholce
orF avoidance of the computer graphic as o instructional method by the

179 female and the 144 male learners.
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Null Hypothesis 3b: Hand-held cofoured picture chorce und gender

There will be no sivnilicant difference betwveen the freguencies of choice
or avoidance of the large hand-held colowred pierire as an instructional

strategy by the 179 female and the 144 male fearners

Hypothesis 3¢: Forse choice and gernder

There will be na significant difference between the frequencies of chotce
oF avoidance nf the torso as an instructional medivm by the 179 female

aed the 144 inale feainers

Null Hypothesis 4: Aclievement gains by the 323 participant learners

Irrespective of instructional programme chosen, the learners ' mean pre-

test ta post-test gabrs in achievement scores will nat be significant

Hypothesis 3u: Achievement guins by the 79 female {earners

Irrespective of instructional programme chosen, the 179 female learners’
mean pre-test o post-lest gains in achievement scores will not be

statisticallv significant,

Null Hypothesis 3b: Achievement gains by the 144 male {earners

Irrespective of instructional programme chosen, the 144 male learners’
mean pre-iest to post-test gamms (i oachievement scores will not be

staristically significant.
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Null Hypothesis 3¢: Pre-test scores; post-test scores and achievement

gains by gender
Compared wecording 1o gender. there will he no significant difference

benween males ' and females ™ pre-test scores. post-test scorves and mean

achievement Fains.

Null Hypothesis ba: Gender and achievement gains by studenty taking

the computer graphic choice
temale and male pupils ' mean pre-rest 1o past-fest gains in achievement
scores under the compurer graphic chaeice will not be significantly

different.

Null Hypothesis 6b: Gender and achieverment gains by picture choice

Femuale and male pupils * mean pre-test 1o pasi-rest gains in achievement

scores by picture clioice will not be sivnificantiy different.

Null Hypothesiy 6c: Gender and achievement gainy by torso choice

Femule and male pupils' meun pre-lest 1o post-test gaing in achievement

scores by forso choice will nor be significantly different.
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Nufl Hypothesis 7: Post-test final performance scores with respect £

progranmne choices and pender

That no statistically significant differences will occwr omong the post-test

scores of the six sub-groups detined by programme chofce and gender,

Null Hypothesis 8: Overall post-test final perforntance scores winder

three different programines

Compared according 1o programme clhosen, the three groups of
particioant learners ' mean post-test final performance scores will not be

stgnificanily ditferent from each other.

3.5, Pilot triais of the matertals and pregramme instructions

Rehearsals were used to cheek whether South African students speaking
different home languages would he able lo understand the nstructions
and procedure of the tests. Pilot studies were carried out on a random
sample of volunteers in Cape Town in 1998 using only eight labeiled
components of the digestive system before developing the longer
assessment instrument and  questionnaire, Then  another pilot study
followed, with extensive exploratory discussion o time and check the
measuring instrument and questionnatre for comprehensibility, efficiency

and precision.
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3.6. Data collection

The data were collected by the pre-test. intervention treatment and re-test
method as a part of normal classroom lessons. These were administrated
by the researcher with the help ot enthusiastic and informed colleagues at

the selected tnstitutions.

Afler mentioning the purpose and procedure of the study (assessment,
options, insttuctions), participants were given the pre-test comprising 16
items to labet, in order that they should disclose their prior knowledge,
1.e. what they aiready knew. They were told that, if they knew nothing, it
dide’t matter. With access to the more expensive coloured form of the
pre-test (Appendix E)L the 323 participants labeiled the 1tems themselves
on their much cheaper black ané white photocopied versions of the pre-
test (Appendix F) It took mine minutes, on average, for a class to

complete the pre-test,

After finishing the pre-test, all participants then [reety chose one of three
instructional programmes on offer. The three instructional programmes
were orpanised and presented separatety on three different desks: torso.
coloured pictute and computer graphic. Participants observed and

investipated the three displaved programmes, then chose ene of them.

The participants received instructions according to their chosen learning
programme, and then they practised and labelled the sixteen parts of the
digestive svstem themselves. The school students in particular typically

expressed excitement about their participation in the exercise.
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After tinishing the instructional intervention section, students reflected on
their task accomplished. They looked typically very happy, pleased and
satistied. The instructional intervention phase took a total of 12 minutes,

oI average.

Finally, the post-tests (Appendix I} were given to all participanis as the
re-test. Again they labelled the 16 items on a blank fresh diagram page. Tt
took approximately six minutes, On the back of the post-test sheet there
was a questionnaire evaluating the programme of study. Most students
completed the guestionnaire and wrote thelr comments, suggestions and

recommeaendations.

Administration of the whole study toek 25-30 minutes for each session.

The dala were cntered and stored using the computer software
programme Microsoft Oftice Excel {Appendix B), and data werc
imported to the Statistica programme for statistical analyses. The data file
was analysed using figures and tables according to the statistical

distributions.

3.7. Chapter summary

In this chapter, the samples engaged in the investigation have becn
described, and the instruments used in this survey have been explained.
The hypotheses to be tested, the proposed methods for treatment of the
data, the statisttcal methods sclected, and the intended data collection
procedures have been described.

The results and findings of the rescarch study now follow in Chapter 4.
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CHAPTIER 4
RESULTS AND FINDINGS

In this chapter the results and fndings are presented with figures and

tabtes. and the hypotheses are tested and analyzed.

The chapter 1s divided into two parts. Part A, the quantitative findings,
presents the significant differences found between various sub-groups of
the 323 participant learners, In part B. an analysis and summary of the
qualitative findings are presented.

PART A: PRESENTATION OF THE QUANTITATIVE FINDINGS

4.1. Testing of the hyvpotheses

Hypothesis I Programme cloices by the 323 participant learners:

The null hvpothesis that there will be no significant difference between
the frequencies of free choices of the three instructional programine

aptions is rejectled.

Figure 4.1 shows that 141 of the 323 learners {43.7%) chose the computer
graphic as their preferred instructional method: 61 of the 323 lcamners
(18.9%) preferred the hand-held coloured picture as their nstructional
medium of free choice: and 121 of the 323 learners (37.4%) opted {or the

torso as their learning stratepy.
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Figure 4.1 Frequencies of choices ot the three mstructional programme

-

options by the 323 Tearmers.

FROGAAMME CHCICES

LOMEUTER

M TURE

Tk

Tabte 4.1 presents :he chi-sguare analyvsis of the distribution fregquencies

of responses depicted in Figure <1,

assuming an expected  equal

distribution of responses to the three programme options by 323 leamners.

Table 4.1 Chi-square analysis of the 323 responses to a free choice of

the thyree instructional programme opttons.

Chi-square=29.73

COPTION Observed Expected 0-E (O -EY K
Computer choicc L4l [ 1% A 008 |
Picture choice 6l 107 14_ W
“Forso cheice | o T 136
SUM 333,00 A3 0,00 973 |

p = 000000

Thus, there is a statistically highlv significant difference between the

frequencies of choices of the three instructional programmes by the

sample of 323 learners, In favour of the computer and, to a lesser degree,

in favour of the lorso optron.
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Hypothesiv 2a: Progranune choices by 179 female fearners:

The null hypothesis that there wili be no significant difference between
- the frequencies af choices of the three insiructional programme options

among the 179 female learners 1s rejected.

Figure 4.2a shows that 70 of the 179 female learners chose the computer
graphic as thelr preferred instructional method; 37 of the |79 female
learners sclected the hand-held colourea picture as their nstructional
medium ot free choice; and 72 of the [ 79 female learners opted for the

torso as thelr learning strategy.

Fipure 4.2a Frequencies of cholces ot the three instruciional programme

options by the 179 female learners

FEMALE PROGRAMME CHGICES

COMPUTER PICTJRE TQRSD

Table 4.2a presents the chi-squure analvsis of the districution frequencies
of responses depictea in TFigure 4.2a, assuming an expected equai
distribution of responses to the three programme options oy 179 female

learners.
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Table 4,23 Chi-square analysis of the 179 femaie responses to a tree

choice ol the three instructional programme options.

TOPTION Observed Expected 0-1, (O-EY/E |

i_{.‘umputer choice 7l i 60 =110 . 167 '

II Picture choice 37 T A 8.20

i Tarsn cholce o : ) $1z 240
SUM 179 179 (.00 12.27
Chi-square=12.27 di=2 p =.002

Thus, there 1y a statsticatly highly sigmilicant difference between the
frequencies of choices of the three instructional proprammes by the
sample of 179 female learmers. in favour of both the torso and computer

oplions.

Hypothesis 2h: Progranune chlofces by the 144 imale learaners:

The null hypothesis that there will he no significanr difference benveen
the frequencies of chalces of the three instructional programme options

among the 144 male learners 1s rejected,

Figure 4.2b shows that 71 ot the 144 male lcarners chose the computer
graphic as their preferred instructional method; 24 of the 144 male
learners preferred the hand-held coloured picture as their instructional
mediom of free chowe; and 49 of the 144 male learners opted for the

torso as their learning strategy.
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Figure 4.2b Frequencies ot choices ot the three instructional programme

options by the 144 male learners.

MALE PROGRANME CHOICFS

Table 4.2b presents the chi-square analysis of the distribution frequencies
of responses depicted in Figure 4.2b, assuming an expected equal
distribution of responses to the three programme oprions by 144 male

learmers.

Table 4.2b Chi-square analysis of the 144 male responses to the iTee

choices ot the three instructional programime options,

I OFTION : tbserved Fapected O0-F (0 - F.}2 (T

- Computer choice T 34 d A | 1102
Picture choice H % 12.00

“ Torso choice 49 44 | 1 {1012
.gﬁ“__ e e —] 7] ]44 " ..i.___ . @-E} __is.'j;‘_
Chi-square= 23.04 =2 P =.0002

Thus, there iz a statistically highly significant difference between the
frequencies of choices of the three instructional programmes by the
sample of 144 male tearners, in favour of the computer option and away

from the picture option,
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Hypothesis 3a; Computer graphic choice and gender:

The nuil hypothesis that there will be no significanr difference berween
the frequencies of choices of compurer graphic s an instructional

method by the 179 female and the 144 male leagriers is supported.

Figure 4.3a shows that 141 learners out ot 323 chose the computer. Of the
femates, 70 out ot 179 selected the computer; of the males, 71 out of 144

chose the computer.

Figure 4.3a Frequencies of choice of the computer by 179 fomale and

144 male teamers,

COMPUTER CHOICE AND GENDER

80

2t
N

50| .

401 .-
B0 eenr
20
| 14
0

Table 4.3a presents the chi-square analvsis of the {emale and male
response distribution frequencies of responses with respect to choosing or

avolding the avaitable computer option,
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Table 4.3a Chi-square (2x2 table) analysis of the response frequencies of

male and female tearners to choosing or avoiding the computer option,

[ Computer option , Chaosen Avoided Tutal
| Female i, 1019 | 79
Malc ) 7] 3 144
Taotal 141 182 i
Chi-square= 2,92 df=1 p =.0847

Thus. there Is no statistically significant difterence between the responses
ot females and males in respect to choosing or avoiding the computer

option for instruction,

Hypaothesis 3b: Hand-lield coloured picture choice and gender:

The null hvpaothesis that there will be no significant difference berween
the frequencies of choice of hand-held  colowred  picture as  an
imstructional strategy by the 179 female and the 144 male leqarners s

supported.

Figure 4.3b shows that 61 tearners out of 323 chose the picture. Of the
fecmales. 37 out of 179 sclected the picture; of the males, 24 out of 144

chose the picture.
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Figure 4.3b Frequencies ol choice af the large pieture by 179 female

learners and |44 male lvarners,

VG TURE CHOILE ASDSENDER

FEMALE Male
SAMPLLC SAMPLE
=17 RIS EE

Table 4.3b presents the chi-square analysis of the female and male
response distribution frequencies with respect to choosing or avoiding ihe

available picture option.

Table 4.3b Chi-square (2x2 table) analysis of the response frequencies of

male and female learners 1o choosing or aveiding the picture optioft,

Pil.‘IU|'J|.':'H0;}[il]|| Chosen Avoided | Total
Female 37 47 i R
Male : 25 110 144
Total 2 l 261 323
Chi-square (.37 df=1 p=0.54

Thus, there 1s no statistically signiticant ditterence berween the responses
of females and males in respect to choosing or avoiding the picture option

for imstruction.
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Hypothesis 3c: Torso choice and gender:

The null hypothesis that there will be no significant difference between
the frequencies of choice of forso as an instructional medium by the 179

female and the 144 male learners is supported.

Figure 4.3¢c shows that 120 lcarners out of 323 chose the terso. Of the
females, 72 out of 179 selected the torso; of the males, 49 out of 144

chose the torso.

Figure 4.3¢ I'requencies of choice of the torso by 179 female learners

and 144 male leamers.

TOR3IO CHOICE AND GENDER

FEMALE
SAMPLE SAMPIE
M=179 N=144

Table 4.3¢ presents the chi-square analysis of the female and male
response distribution frequencies with respect to choosing or avoiding the

available torso option.
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Table 4.3¢ Chi-square analysis of the response frequencies of male and

female learners to choosing or avoiding the torso optron,

ﬁ'ursu option Chaosen Avaided Tutal :

" Femalc 72 07 179

!_Ma]l: A% 96 144

“Total 120 243 323
Chi-square= 1.34 df=1 p =10.25

Thus, there 15 no staustically stenmificant difference between the responses
of females and maies 10 respect 10 choosing or avolding the torso option

for ISIructon.
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Hypothesis 4: Achiievement gains by the 323 participant learners:

The null hvpothesis that jrrespeciive of strictional programme chosen,
e learners  mean pre-test (o post-test gains, in achievement scores will
not be significant s rejected,

Figure 4.4 shows that the pre-test mean is 2.78 and the post-test mean 1s
13.03 out of sixteen. The mean pre-test to post-test score increase is 7.25.

Figure 4.4 Means of the pre-test scores, the post-lest scores and the pre-

-

Test 10 posi-test seore nereases by 323 participant tearners.

SCORES

147
12
10
at
6
4
2
g SRE-TEST POST-TEST MAGHNI T LIDE
MEAN FAEAN OF THE MEAN
SCORE EoDRE INCRE&SE

Note: ANOVA and t-test cateatatons assume that distributions of data
have approximately equal variances, and are approximately normal. This
assumplion of normality applies to the pre-test scores, but not necessarily
to the post-test scores. However, inspection alone shows that the size of
the average increase m achievement is both considerable, and appreciable

in terms of actual performance by the lcarners.
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Tahle 4.4 presents the t-test analyvsis ol the pre-test to post-test gains in

achievement scores depicted in ftigure 4.4 by the sample of

partictpant learners. assuming approxnmate normality in the disimbuuons

of their scores, |

Table 4.4 t-lest analvsis of the 323 participant learners’ mean pre-test to
post-test gains i achievement scores.

{t-test for two =ets of dependent data)

- Variable Mean sD N t-value
_ Pre-test imax. 16} SRR -.79 R !
'l ;
| Prst-test {max. [6} 1101 a0 i1 41.62
i |
Muan achievement score gain e . 323
t-value=41.6 =322 p = .00000(0

Thus, there 12 a statistically highly significant improvement in the 323

participant learners’ pre-test to post-lest achicvement scores.

Hypothesis 3a: Achievement gains by the 179 female fearners:

The null hypothesis that, irrespective of instructional progranume chosen,
the 179 female learners ' mean pre-test 1o post-test gains in achicvement

scores will not be statistically significant 1s rejected.

Figure 4.5a shows that the 179 female learners’ pre-test mean is 5.11 and
their post-test mean i1s 14.26 out of sixteen. The mean pre-test Lo post-test

score inerease 18 7.92,
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Figure 4.5a Means ot the pre-test scores, the post-test scores and the pre-

test to post-test score increases by 179 temale learners.

FEMALE ACHIEVEMENT [(N=1T719)]

SCORES

PRE.TEST PO:ST TOST WAaAGHITIDE GF
MEAN WEAY TRE ME&Y
SCORE S0 RF INCREASE

Table 4.3a presents the t-test analvsis of the [79 female feamers’ mean
pre-test to post-lest gains In achievement scores depicted in figure 4.5a,

assuming normality in the distribution of their scores.

Table 4.5a t-test analyvsis of the 179 female learners’ mean pre-test to
post-test gains in achievement scores.
(t-test for two sets of dependent data)

Varntble o Mean - S - N I-v:ilm.::----_‘

. Pre-nest e il ) R L7 !
Post-test 1136 231 . 1% | 34 46 ;
Mean achicvemcnt wnre_,t_::un ) ?.{}j._—...-...... . e | TQ}T TH i
t-value= 34.46 di= 178 p=(HHH{Y

Thus, there a statistically highly significant improvement in the 179

female learners’ pre-test to post-test achlevement scores.,
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Hypoihesis 3h: Acirievenment gains by tre 144 male learners:

The null hypothesis that, {rrespective of invtructional progranime chosen,
the 144 male learners’ mean pre-test wo posi-test sains o aclifevement

scores Wil ot be statisticallv significant 15 rejected,

Figure +4.5b shows that the 144 male learners’ pre-lest mean 1s 3,08 and
their post-test mean 5 11,32 out of s1xteen. The mean pre-test to post-test

seore inerease 1s 6.43.

Figure 4,5b Means of the pre-test scores, post-test scores and the

pre-test W post-test score increases by 144 male learners.

MALE ACHIEVEMENT (MN=144)

KCORES.

../.
127
10| -

2l i A g
. Eiait = i ey
q L e b
PRE-TEST POST-TEST MAGHNITUDOE OF
MEAM MEAMN THE RIEAN
SCORE SCORE INCREASE

Table 4 .5b presents the t-test analvsis of the 144 male leamers’ mean pre-
test to post-test pains 0 achievement scores depicted in figure 4.5b,

assuming approximate normality in the distributions of their s¢ores,
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Table 4.5b t-test analvsis of the 144 male learners™ mean pre-test to

post-test pains in achievement scores.

(t-test Yor twa sets of dependent datad

MVariable Mean 5D N t-valuce
Pro-test tmax. of [6) | S 0R 249 144
Fost-test imax. of 16) i e 3a0 144 2557
Moean achievoinent srﬁ;:._g:ain o b4 144
t-value=25.37 df=143 p = .000000

Thus, there is a statistically highly significant Improvement in the 144

male leamers’ pre-test Lo post-test achievement scores.

Hypothesis 5c: Pre-test and post-test and achievement gains compured

by gender:

The null hvpethesis that, compared according to gender. there will be no

significant difference hetween males ' and females ™ pre-test scoves, post-

test seores and mean achicvement gaing 18 rejected.

Figure 4.5¢ shows that the 179 female lcarners’™ pre-test mean ig 6.34 and

their post-test mean s 14.26. The 144 male leamers’ pre-test mean is

5.08 and their post-test mean is 11.52 out of 16.
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Figure 4.5¢ Average pre-test and post-test scores by 179 female and
144 male learners.

MALE AMD FEMALE LEARNERS' ACHIEVEMENT
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Table 4.5¢(I) presents the t-test analvsis of the 179 female and 144 male
Jearners’ pre-test scores depicted in tigure 4.5¢. assuming approximate

normality in the distribution of their scores,

Table 4.5¢{I) t-test analysis of the 179 female and the 144 male lzamers’

are-test scores. (t-test for two sets of independent data)

i Variable Mcan 5D N t-value  F ratio var, | p-variance

Female Pre-test 5. 34 00 170

Male Pre-test | 508 240 | 144 &2 ] 35 0603

Difference 1.26

Note: In this case the assumption of approximately egual variances 1s
satisfied: F=1.35, p = 0.05.
t-value=4.12 df=321 p=.00048

Thus, there is a statistically highlv significant difference between the 179
female and the 144 male learners™ pre-test achievement scores, with the
females demonstrating significantly more prior knowledge ol the parts of

the human digestive svstem than the males,

]
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Table 4.5¢(Il} presents the t-test analysis of the 179 female and the 143
male leamers’ post-test scores depicted in figure 4.3¢. However, the
assumptions of equul variances and normalities are not satisfied, so this
use and application of the t-test 15 not strictly valid, although 1t is a
reasonable und convenient guide because the differences in achievement

means (i.¢. performance) are great, not marginal.

Table 4.5¢([) t-test analvsis of the 179 female and 143 male

learners’ post-test scores.

{t-test for two sets of independent data)

Variable Mean  SD N | tvalue | Fratiovar.  p-variance |
Female Post-test e ¢ 25 |79

TMaleposctest (152 | 350 144 | 842 | 220 |0.000
DilTerence o ; :_‘_r:r- o

t-value=8.42 df=321 p = 000K}

Thus, there 1s a statistically highly significant difference between the 179
female and the |44 male Jeamers’ post-test achievement scores. with the
temales demonstrating significantly more knowledge of the parts of the
human digestive system than the males, after participation in one of the

three instructional programmes.

Table 34.5¢(I1I) presents the ANOVA and Scheffe results of the female
and male data depicted in figure 4.5¢ on page 61, taking into account the

significantly better pre-test scores ot females.




CHAPTER 4: RESULTS AND FINDINGS

Table 4,5¢(1I) ANOVA results of the female and male data.

_ PRE-TEST | PRE-TEST | POST TEST | POST-TEST
GENDER | MEANS SD MEANS sD N
308 ERE 17.52 VAN 174
| MALE s TR 1405 RN 134

Post-hoc comparison with Scheffe test {p-values)

MALE PRE-TFEST FEMALE PRE-TEST

i X=634) { X=5.08}

00000

TFEMALE PRE-TEST

MALE PRE-TEST 0,004 8

MALE FPOST-TEST FEMALE POST-TEST

{ X=11.52; { X=14.26)

FEMALE POST-TEST CThnnn

MALE FOST-TEST ! .00

The tindings recorded in table -1.3c(IIl) show that, despite their

significantly  better  pre-test scores, the 179 females  sull  made

significantly better achievement gains ( x= 7.92) than their 144 male

peers { X= 6.44} on the instructional programmes offered.
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Hypothesis 6a: Gender achievement gains by students taking the

computer graphic choice:

The null hypothesis that female and male pupils ' mean pre-test to post-
test gains i achicvement scores under the computer graphic choice will

not be significantly different is rejected.

Figure 4.6a shows that the 70 female learners’ pre-test mean is 6.14 and
their post-test mean is 14,64 out of sixteen under the computer graphic
choice, The mean pre-test to post-test score increase is 850 under the

compalter oraphic choice,

Figure 4.6a also shows that the 71 male leamers’ pre-test mean is 5.11
and post-lest mean 15 11,77 out of sixteen under the computer graphic
choice. The mean pre-test to post-test score increase is 6,60 under the

computter opraphie chotce.

Figure 4.6a Average of the pre-test, the post-test and the pre-test to post-
test score Increase by the 70 fernale and the 71 male learners

with respect to computer graphic choiee,
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Thus, there 15 a statistically highly significant gain in achievement scores
by both the female and the male tearners under the computer graphic

cholce.

Hypothesis 6h: Gender achievement gains by picture choice:

The null hypothesis that female and male pupiis’ mean pre-test to post-
test gains in achievement scores hy picture choice will not be significantly

different is rejected.

Figure 4.6k shows that the 37 lemale learners’ pre-test mean 15 6.29 and
their post-test mean is 13.86 out of sixteen, under the picture chotce. The

mean pre-test to post-test score inercase 1s 7.56 under the picture cholee.

Figure 4.6b shows that the 24 male lcarners’ pre-test mean is 4.66 and
post-test mean 1s 11.70 out of sixteen, under the picture choice. The mean

of pre-test to post-test score increase 15 7.04 under the pieture choice,

Figure 4.6b Average of the pre-test, the post-test and the pre-test to post-
test score increase by the 37 female and the 24 male learners

with respect to picture choice.
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Table 4.6b(1) presents the t-test analysis of the 37 female fearmers’ mean
pre-test to post-test gains 0 achievement scores depicted in figure 4.6b,
with respect to picture choiwe. Statisticablv. the achievement gains are

highly significant.

‘Table 4.6b(1) t-test analysis of the 37 fomale learners’ mean pre-test to

post-test gains in achievement scores with respect to

picture choice.

Picture chnice ' Mean | s M ; t-valne
: I

Pre-test {max, 1 .26 2T ik

Post-test imuax, BB |3 % oA 37 _I ol

_?»iéarl achievement score T.a6 .":-" o |

t-value=13.5 df=36 p=.000

Table 4.6b(I1} presents the t-test analvsis of the 24 male feamers’ mean
pre-test to post-test gains in achicvement scores depicled in figure 4.6b,

with respect to picture choice.

Table 4.6b{11) t-test analysis of the 24 malc lcarners’ mean pre-test ©

post-test gains 1n achicvement scores with respect te picture choice.

Ficture ¢hoice ¥ean s N t-value
[ Pre-rest {max. 16 a 168 714 e E
Prstiest imax, 16) o 117 3.90 i 4 1326
Moean achievoment smre_gﬁins 704
t-value=10.36 df=23 p= 000

Thus, there is a statistically highly significant gain in achievement scores

by both the female and male learners under the picture choice.
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Hypothesis 6c: Gender aclrievement gains by torse cholce:

I'he null hypothesis that female and male pupils ™ mean pre-test to post-
test gains i achicvement scores by torso choice will not be significantlv

different 1s rejected.

Figure 4.6¢ shows that the 72 female learners’ pre-test mean is 6.55 and
their post-test mean is 14.68 out of sixteen, under the torso choice. The

mean pre-test to post-test score increase i 7.32 under the torso choice,

Figure 4.6¢ shows that the 49 male learners’ pre-test mean is 5.24 and
their post-test mean s 11.06 out of sixteen, under the torso choice. The

mean pre-test 1o post-test score inereases is 5.8 1 under the torso chowee.

Figure 4.6¢ Average of the pre-test, the post-test and the pre-test 1o post-
test score increase by the 72 female and the 48 malc learners

with respect to torso choice.
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Tabte 4.6¢(1) presents the t-test analysis of the 72 female leamners’ mean
pre-test to post-test gains in achievement scores depicted in figure 4.6¢,

with respect to torso choice.

Table 4.6¢e(1} t-test analysis of the 72 temale learners’ mean pre-test (o

post-test gains 1n achievement scores with respect to

torso choice.

Torsu choice o Mean S ™ L-value
Pre-test (max. 16) | &35 139 T

Fost-test {may.16) [4 033 A e 1T

Mean achievement scare gain T2 23

t-value=17.78 df=71 p=.000

Table 4.6¢(11) presents the t-lest analyvsis of the 49 male learners’ mean
pre-test o post-test gains in achievement scores depicted in figure 4.6¢,

with respect to tarso choice.

Table 4.6¢({1I) t-test analysis of the 49 male learners’ mean pre-test w

post-test gains in achievement scoves with respect o 10150

chaoice.
Torso choice ] Mean S0 ™ t-value i
Pre-test (max.16) 559 279 49
Pust-test (max. 16} 11.06 543 44 L]
Mean achievement score gain 5. 82 Eanc
t-value=15.01 df=48 p=.000

Thus, there is a statistically highly significant gain in achievement scores

by both the female and male learners under the torso choice.
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Hypothesis 7: Post-test score final performance with respect to

programme choice and gender:

The null hyvpothesis that, compared according to gender, the 323
learncrs ' mean gender group posi-test scoves will not he significantly

different after instructional programme options 1s rejected.

Figure 4.7 shows that the 70 female leamers’ post-test mean 15 14.64 and
the 71 male learncrs’ post-test mean 15 11.77 out of sixteen with respect

Lo computer choice,

Figure 4.7 shows that the 37 female learners’ post-test mean is 13,86 and
the 24 male learners’ post-test meant 15 [ 1.7 out ol sixteen with respect to

picture choice.

Figure 4.7 shows that the 72 female leamers’ post-test mean is 14.08 and
the 49 male learners’ post-test mean is 11.06 out of sixteen with respect

to torso choice.

Figure 4.7 Averages of post-test scores obtained by the 179 temale and

the 144 male learncrs with respect to programme options,
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Table 4.7.1 presents the ANOVA results of the female fearners’ post-test

scores and the male fearners’ post-test scores depicted in figure 4.7 with

post-hoc comparison of means using the Scheffe test, with respect to

programme option and gender,

Table 4.7 Schefte test (p-values); variable: post-test scores for 323
participant learners,

MC MP MT FC FP FT

(N=T1 (N-24) { N=41 (N=70) | (N=3Ty | (N=T2) I

Male-computer (MC) 140 | BEIRSO 00045 | 0293407 [ 000534
| Mal-picture (MP) 1000 976709 0031427 | 137624 | 036379"
:_Male—mrsr: VT 881859 | 976799 00000+ | on1T8z= | 000013+
- Female-computer (FCY | D000B4* | 0031425 | 0006007 883357 | 932579
I: Female-picture (FF) 29340 | 15764 0172 | SE34ET SR 3S

Female-turso (FT) BODSI4T 03637 | L000MI3e | 932579 | 999635

Thus, there are statisticafly significant differences in final performances

(post-test achievements) berween the following pairs of combinations, in

favour of the first combination in each case:-

Female — computer
Female + picture
Female - torso
Fernale — computer

Female — torso

male + computer (p < 0.001)

male + computer {p < 0.03)

male | computer (p < 0.001)

male + picture

male + picture

(p < 0.01)
(p= (.001}

However, the following combinations are statistically more or less

equally effective in terms of a similar outcome in final performances

{post-test achievement):-
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Male — computer male — pieture

Male — computer = male — torso
Male — picture = male + torso
Male + picture = female + picture
Female — computer = female + picture
Female — computer = female + torso

Statistical differences are more uncertain when data scores are obtained
close 1o their maximum value {as tn these cases), and when they are
therefore most likely to have markediv skewed distributions {as in these

casesh

Hypathesis 8: Final performance overall post-test scores under the

three different programmes:

The null hypothesis that compared according to programme chosen, the
three groups of participant lfearners wean post-rest final performance

scores will nor be significantiy different from each other 1s supported.

Figure 4 8 shows that the post-test mean of 141 learners who chase the
computer graphic as their instructional method is 13.19: the post-test
mean of 61 learners who chose the large hand-held coloured picture as
their instructional medium s 13.06; and the peost-test mean of [21
learners wha chase the torso as their instructional strategy 1s 12.83 out of

sixteern.
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Figure 4.8 Average posi-test score performance scores by 323

participant learners with respect to the three progranune options,
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Iable 4 8(1) presents the t-test or comparison between the post-test mean
scores of the 141 leamers who chose the eomputer eraphic option and

the 61 learners who chose the picture option, depicted in figure 4.8,

Table 4.8(1 t-1est analysis ot the posi-test scores of the 141 learners who
chose the computer option and the 61 learners who chose

the picture option

———— g

Computer vs Picture nptien Meun =D M t-value i
{:'omput.i-.r; DOSL-Test eores o lxe L i i
. Picture posi-test scores o 13.0] 334 il 375 !
| | :

t-value=0.373 df=200 p=0.707
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Table 4 8(I1) presents the t-test analysis of the post-test scores ot the 141
lcarners who chose the computer graphic option and the 121 learners

who chose the torso option, depicted in figure 4.8,

Table 4.8(11) t-test anaivsis of the post-test scores of the 141 learners

who chose the computer option and the 121 learners who

chose the torse option.

(?omp-u;.tvr- vs Torso optin Mean SD M [ t-value !

Computer post-1est seores 1319 313 [ |

Torsn prst-test scores [2:53 EARE |22 05 |
—— - e S

t-value=0.854 df=260 p=0.393

Table 4 8(TH) presents the t-test analysis ol the post-test scores of the 121
learners who chose the torso option and the 61 learmers who chose the

picture option, depicted in figure 4.8,

Table 4.8(11I) t-test analysis of the post-test scores of the 121 learners

who chose the torso option and the 61 learners who

chose the picture opuon.

Turse vs Piclure option Mlean sk M ; -valut
* Torsu Post-test |2 33 313 [ !
| Picture Post-test 1501 33 ¢ 61, 0308

t-value=0.305 df=180 p=0.760
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Table 4.8(1V) shows the ANOVA results with a post-hoc test of means,
with the Scheite test of post-test final performance scores, with respect to

the three programmes,

Table 4.8(1V) Schefte test (p-values}); variable: post-test scores.

COMPLTER PICTL RRF TORSO
COMPUTER { X=1419) B YT — T0esT

[ PICTURE ( N=13.46) 0,963 0895

- TORSO { X=12.83) 0.657 - | .89

p values = (L02 @ no signifrecant differences oceur.

Table 4.8 (IV) confirms Lthat all three instructional  intervention
programmes (torso, picture and compulter) are, on the whole, statistically
equallv effective in their capaeity to produce more or tess the same final
average Jevels n achievement. as measured by the 16 post-test items
emploved n this  mvestigation with a large randomly  selected,

heterogeneous population of fearners.
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PART B. PRESENTATION OF THE QUALITATIVE FINDINGS:

The 323 partcipants offered a total of about 700 written remarks on the
instructional programmes, Thirty pages of sampled photocopies of the
detailed caomments and suggestions made by respondents are attached in

Appendix C as tllustrative examples.

The considerable smount of gualitative data obtained is now summarized
and presented under three headings: Comments on the value of the
mstructional  programmes, suggestions for improving the teaching
materials, and teed-back reports o individual hiolegy teachers in various

schoals,

4.2, Comments on the value of the instruetional programmes

This section synthesizes the learners’ main reasons for favouring their
particular choice of instructional programme. The following list of
comments is a combined suminary of the reasons provided by the
participant leamers whao responded to that part of the questionnaire which

was on the back of the post-test,

The participants wrote no negative comments of outright rejection.
However, some remarks were shghtly eritical or neutral or reserved, e.g.
“I have a computer programme like this at home™; “It could be a more
advanced programme™; “Use more colourful pictures™; “Use a more real

model™ ete.
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Participants’ positive written comments about the three instructional

programines are summarized, and gquoted verbarim, as follows:

4.2.1. Perceptions about, and reactions to, the Computer option: -

a) It increases performance. For example, "Learning with a computer
increases iy performance™; “From my results vou can see that 1 did

learn.”

b} Ttis nice, exciting, enjoyable and fun, Ior example, “It was exciting
and tun™; "Good and nice presentation”™; “[t scemed more exciting™

“It1s quite nice studyving from a computer.”

¢) It is interesting. For example, "It was interesting to learn things™; "It
seemed interesting and original”; “You tind more Interesting things,

and you don't get bored.”

d) It makes learning easv to understand. For examplie, It 15 an easy 1o

understand the progranme.”

¢) It helps improve knowledge, Por example, ©1 fearnt more about the
human digestive system™: “I'm not happy because I was only known

teeth, stomach and tongue. Now [ know the parts of my body,™

f) It helps students to learn and remember guickly. For example,
“This programme makes me never to torget the digestive system™; *It
helps me to remember easily because | fove working with a

comptter.”
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g It makes concentration easy. lor example, “lt makes vyou

concentrate eastly so that it can be casily for vou to learn.”

h) It is logical and uses modern technology. For cxample, “It is very

i)

fascinating to scc what people can learn wilth new modem
technology™: "T'he computer programme took you through the naming

of the parts 1n a logical fashion.”

It gives more information in a short time. For cxampic, “It provided
a lot of infonmaton in such a short period™ “lt gave information

guickly™; “I learn very much faster.”

4.2.2, Perceptions about, and resctions to, the Picture option: -

a)

b

c)

It helps improve knowledge and increase performance. For
example. "It was simple and very efficient. We taught ourselves and

learnt a lot by our mistakes.”

It is nice, enjovable and fun. Tor example, "It was fun and
enjovable™: “It was straighttorward and enjovable™: “Fun exciting and

a pood learning experience.”

It is interesting. Tor example, "It was interesting and a change from

our normal evervday lessons™: “It was interesting as well ag fun.”
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g

h)

It is interesting and satisfying, 'or example, "It was nteresting and
informative™; "It was interesting and educational and it gave us a more
interesting look at the digestive system™; "t is interesting as the parts

are movable.”

[t makes learning easy to understand. For example, “Easy
understanding and it is very educatonal™; 'l find 1t easier to learn with

models- 1t helps vou understand beuer.™

It helps students to learn and remember quickly. For example, 1
could take out the different parts and feel it so 1 could remember it

better™, ©* 1 learnt things quicker than what | would.™

It is exciting, clear and enlightening. For example, “It brings
excitement in me, and it makes me really more enlightened and

intelligent.”

It gives more information in a short time. I'or example, "It was easy
and much better to leamn -yvou can pick it up guickly™; “We learnt to he

gquick.”

It is real and three-dimensional (3-D). For example, “The madel
with plastic argans is really reahistic with the organs looking at a 3-D
structure’™; *3-D is more comfortable for me”; “It is as if vou are

studying from a real body.”
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i) It provides an opportunity for putting articulated organs back
together. For example, T like working with a model that you are able

to take apart & put back together.”

1) It shows where the organs are and makes students more aware of
them. For example, "It shows the exact way the organs are™ “The

torso the most as 1t was a maodel that yvou could touch on hands.”

4.3. Suggestions for improving the teaching materials

This section summarizes the learners’ suggestions for improving each of
the three instructional programmes in a diversity of South African school

contexls.,

4.3.1. For the computer option:-

Suggestions for improving the computer option were: “Have sound on the
computer”; “Have a bigger screen™, “lHave two-way comimunication with
the computer, for example, by actually typing the labels™ “Get computers
tor us to be more anxious to leam and better something™; “Use more
colour”; “More practical hands-on exercises, more graphics”™; “Use a
number of monitors connected to one computer™; and “They should let us

work op computers instead of books as school.”
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4.3.2. For the picture option:-

Suggestions for improving the large picture option were: “Add colour and
enlarge it for better clarity”™; “The labels should be put in different
colours™; “The picture methed should invelve less explaining and be a
more practical exercise™; and *1 want more pictures so that [ should be
clear- for example, I might have a problem with human structure but need

ta concentraie on the stomach. I need the stomach picture.”™

4.3.3. Ior the torso option:-

Sugpestions for Improving the torso option were: “It should include more
things, not only the human body™; “Take the children to a live clinic and
show them how it functions and how 1l works™; “Go into details with
explaining. Describe cach part on the digestive system™; “Could use book
material as gude”™; “They could make the parts more real, for example,
the heart could be squishing and the intestines soft, etc.”; “Labels should
be small enough to pin onto each area™; “You may try starting with all
parts dis-assembled, then tell pupils to figure out how they fit together”;
“More time to play around with the model”; and “Identi{y the parls on my

own body, too, and link them to a real body, real life.”
4.4. Fecdback reports to the hiology teachers in various schools

Appendix D shows a copy of a typical feedback “evaluation report”
written immediately after a trial of the programme matenals in various
schools, for the benefit of the biology teachers who allowed their classes

to participate in this novel learning exercisc.
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4.5.  Chapter Summary

In this chapter the results and findings have been presented. In part A, the
hypotheses have been tested statisticalty and presented as quantitative
findings, In part B, participant learners’ comments on the value of the
instructional programmes, and their suggestions for mproving the

teaching materials. have been summarized as qualitative findings,

An amplified explanation and a more derailed discussion now follow in

Chapter 5.
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CHAPTER 5
DISCUSSION OF FINDINGS

In the previous chapter significant agreements and significant differences
were found to occur among the 323 participant learners with respect 10
the three instructional programmc options. In this chapter these variations
are discussed, and attempts arc made to give possible explanations for the
differences. Finally the findings discovered in Cape Town are linked to

the findings ot the carlier researchers reported in Chapter 2.
5.1. Discussions of the quantitative findings
5.1.1. Frequency distributions of instructional programme choices

In this particular investigation significant preferences were found to occur
among the samplc-of 323 learners in favour of the computer option, and
to lesser degree, in favour of the torso option. This indicates that
individual students’ preferences  were  different and  they reacted
differently to the possibility of different programmes. The choices of
instructional methods by students were vaned, perhaps because of
different abilities, personalities, Interests, perceptions, sclf-confidence,
concerns or feelings of students. These particular 323 participants were
appreciably more interested in computers. According to their comments,
the rcasons for tavoring the computer might be summarized by saying
that it was cxciting, fun, logical, uses modemn technology, and gives

information in a short time.
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5.1.2 Frequency distributions of instructional programme choices

and gender

The highly significant difference between the frequencies of choice of the
instructional programmes by the sample of female learners, in favour of
both the torso and computer options, sugacests that individual female
learners’ choices might vary because of differences in thoir own interests,

feelings, concerns, perceptions and reactions.

The highly significant difference between the frequencics of choice of the
instructional proorammes by the sample of imale learners, tn favour of the
computer, and away from picuure option, indicates that individual male

lcamers may also have theotr own different interests, feelings, concerns.

perceptions, fevels of self-confidence and reactions.

The learners’ choices disclosed that female learners preferred the torso
and computer options, whercas male leamers tended more towards to the
computer, The reason might be that more male learmers than female
learners {elt confident in favoring the computer, However., in favoring
both the computer and the torso, female learners might have been
reflecting their own different personalities, concems, perceptions and
feelings. They might have thought that the computer programnie was oo
complex and difficult for them, so they preferred a leaming method that
looked simpler. Both female and male learners favoring computers, away
from the picture option. suggests that the picture programme might not

have been as an attractive option as the others.

In this study, however, there was no significant difference between the

response frequencies of female and male lcamers in respect to choosing



CHAFTER 5: DISCUSSION OF FINDINGS ' 89

or avoiding the three programme options for instruction. This suggests
that female and male learners might have felt similar perceptions,

reactions, Interests and concems to the same programme options.

This suggests that teachers might, in future, provide both female and malc

learners with the same instructional options from which to choose.
5.1.3. Achievement gains by participant learners

In this particular investigation, high pgains in the 323 participant learners’
pre-test to  post-lest achievement scores indicate that the three
instructional programmes developed content mastery, motivated different
students, and helped a diversity of students to learn physiological
terminology. Characteristics of successful instructional programmes
described by Bruner (1986} and the effects of various science teaching
instructions on achievement (Wisc & Okey, 1983:43) might be related to
the pre-test to post-tesl improvement in achievement scores. According to
lunter (1982:51) students™ concerns, feelings, and interests towards
instructional programmes can have an impact on students’ motivation.
This might be another reason for the improvements in achievement scores

recorded by the Cape Town leamers,

Almost all participant learners improved their achievement scores, except
one who decreased his score. However, individual leamners did not gain
equally in achievement. The leamers’ different motivational needs mighi
be a possible cause of the achievement score differences. Adar {1969)
found thal diffcrent motivational needs were associaled wilth different
tvpes of learners which he called achievement students, curious students,

conscientions students and sociable students.
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Several participants failed to improve their pre-test scores on the post-
test. It might be that the intervention programmes {ziled to succeed with
individuals who had perceptual, reading, languape or motor disabilities,
as described on pages 21-24. However, such a diagnosis lies beyond the

scope of the present study.

Fducators mught use more appropriately matched  mstructional
programmes to motivate students, to make learners feel good, and to

enjoy success for improving achievement scores,

5.1.4. Achicvement gains and gender

Both female and male learners recorded large improvements in their pre-
test to post-test achievement scores. However, the highly significant
difference belween female and male leamers’ posi-test achievement
scores - with the female learners demonstrating significantly more
improvement than the male leamers after participation in the one of the
three instructional programmes - is consistent with the clear differences in
achievement gains which occurred among the female and male learmers
recorded by previous researchers such as Keeves & Kotie (1996),
Murphy (1991}, Smail & Kelly (1984}, Lrinosho (1994) Ventura (1985)
and Keeves (1992).

[n general, with few exceplions, male leamers have heen found to
outperform in science achievement measures as recorded by Walberp
(1967}, Erickson & Erickson (1984), Howe & Dody (1989), and Young
& Fraser (1994}, lowever, this study supports the findings of Erinosho
(1994) who reported that female leamers outperformed male leamers

across the lests. The reason might be that most female leamers showed a
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maore conscientious attitude lowards hiology than male learners, but this

suggestion would have to be explored in 4 future investigation.

A possible implication is that teachers and educators might also consider
helping female learners to increase their self-confidence and attitude
towards the ﬁh}*ﬁical sciences In order to be as successtul as they are in
biology. Also teachers and educators might help male learners to be more

conscientious towards biology.
5.1.5. Achievement gains and programme options

The statistically highly significant gains in achievement by the participant
learners under the three instructional programme options (computer,
picture and torso) are recorded on pages 59-78. Together with the
qualitative hindings recorded on pages 79-86, these suggest that each
programme had its own positive impact on learners” molivation,
development, and stimulation. The structional programmes appear to be
useful for encouraging, developing or stimulating visusl thinking as
described by Gardner (1998:1-8). With computer graphics, picture and
models, Gardner’s own learners were able to create concept maps, mind
maps etc. to generate and clarify ideas with the help of their multiple

intelligence ahilities.

The current programme options draw on all of Gardner’s intelligences,
especially 2-D and 3-D wvisualization increasing learners’ achievement,
Whilte (1988:28) also described several memory elements, like images
and motor skills, which are tied into muliiple intelligences. Ebezener
(1998:8) concluded that the more meaningful the learning is in terms of

multiple intelligences, the more memorable il 15, and the more likely it
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will be stored in of the forms listed by White (1998:28).

Previous research has shown that computers in the instructional process
produced significantly greater achjevement in science (Oliver & Okey,
1986: Driver. 1985; Hughes, 1974; Sasser, 1990; Lunetta & Hofstein,
1981: Woodhouse & Jones, 1988: Hounsell & TTill, 1989} It is also
showed that computers had a high potential to enhance teaching in the
educational setting as concluded by Bangertdrowns & Kulik, 1985;

Ananthakrishnan & McDermott, 1996; Tail, Tsat & Chang, 1999).

Another reason for the significant gain in this study might be that the
soltware programme of the computer was appropriate and casy to handle,
Oliver & Okey (1986) found that appropriate software caused learners 1o
explore and develop furiher ideas, such as curjosity and creativity, and

helped learners to increase their performance.

The picture option facilitated significant achievement gams in this
investigation. According to Hohday (1981}, and Hayes & Readence
(1983}, the eftect of a picture is to encourage learners 1o invest more time

in the cognitive ¢ifort.

The torso model also provided significant zains. According 1o the
learners’ comments one reason might have been its visual effects and its

3-D structure, an explanation supported by Bishop (1978).

Over all, 1t is suggested that teachers and educators might provide a
varicty of instructional programmes which draw on all multiple
intelligences, including 2-Id and 3-D visualization, and they might

recognize the value which these kinds of variety can have in helping
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learners articulate thewr understanding ot subject matter stated by

Armstrong ¢ | 994:7[-74).

Although the nsuuctional programmes facilitated highly significant gains
i achievement scores, all three intervertion options were. on the whole,
statistically equally elfective in their capacity to produce more or less the

same final average levels in achievement.

This implies that effective instruction and high levels of achtevement
might not alwavs require costly Instructional programmes. Less
expensive programmes, like the picture, can be almost as effective in

instruction {or biology teachers,

5.1.6. Achievement gains with respect to programme choice and

gender,

Al three instructtonal programmes produced signiticant differences in
achievement between females and males, ighly stenificant differences
m final pertormance scores between some pairs of combinations arc
presented on page 73, and maore or less equal outcomes in linal
performance are given on page 74, One explanation might be that
different genders tend to be sometimes motivated by different things, as
previous studies have pointed owt (Head, 1983; Hofstein & Walberg,
1993: Solomon, 1996), Teachers and educators might try to find out what
motvates their learners. The findings presented on page 66-74, concluded
that the females performed significantly better on each instructional
programme than the males. This might be explained by a greater general
ability of females in biology, and by a more serious ¢ffort by females 1o

achieve in hiology, while males might tend to treat biology as a fun
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subject. less responsibly,

5.2.  Discussion of the qualitative findings

In this particuiar nvestigation. participant fcarners completing the
questionnaire have given reasons tor favoring their particular choice of

nstructional strategy, and suggested improvement for cach of the three

instructiondl programmies.

As shown In Chapter 4, page 78-83. the respondents wrote no negative
commtents of outright rejection: they wrole positive comments about the
threc instructional programmes, and expressed excitement and cagerness
to participate in the investigation. This contirms that the materials and
programimes were casy, simple and clear for students to use, and were
successiul n fostering high performance and improving students’

knowledge.

In addition. the learners showed different reactions and perceptions about
different programme options. For cxample, most of the students whao
chose the computer option emphasized the logical. modern, exciting and
enjovable properties of computer in their comments. However, for the
picture they craphasized the simple, clear, easy, colourtul propertics of
picture in thewr comments, On the other hand, for the torso they
cmphasized the real and 3-D properties of the model in their comments.
They also suggested adding sound, having a bigger sereen and a two-way
communication computer, more real models and a more colourful, more

clearer and bigger picture as instructional programmes.

One explanation might be that the level of concerns, fesling tone,
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successes and interests of students pointed out by 1lunter (1982:51) can
change from time to tine, Also, different types of students - like curious
students, conscientions students. achlever students and sociable students
identified by Adar {(1969) — might prefer different types of teaching
strategies, and percerve and emphasize difterent aspects of instructional

Programmes,

On the basis ol these comments and suggestions, teachers and educators
are encouraged to use fashionable, modern, logical, entightening, simiple,
casy, clear, excitng, enjoyable and more real mnstructional programmes

for teaching hiotowy.
5.3, Chapter summary

In this chapter the gualitative and quanttauve findings of this
investigation have been discussed, The findings discovered in Cape Town
are linked to the findings of the carbier researchers reported in Chapier 2. .
This chapter has also pointed out reasons. and attempted 10 give possible

explanations for the hndings.

In Chapter 6 the Conclusions, Implications and Recommendations wil)

be presented.
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CHAPTER 6
CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS

In the previous chapter the findings of this investigation were discussed and
reasons and explanations were given to account for the findings. In this
éhapter possible conclusions are presented by answering key questions of
the study. The implications and recommendations of this research are also

formulated.
6.1. Summary of findings

The investigation gathered data to test fifteen null hypotheses. The most
important findings were:

(1) for both females and males the computer and torso options were

significantly more popular than the chart / picture option;

(2) both females and males responded more or less equally with respect to
gender when choosing or avoiding the computer, torso or picture

option;

(3) significant pre-test to post-test improvements in achievement scores
occurred for all groups of learners, in all three forms of instructional

programmes on offer;
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(4) the females demonstrated significantly more prior knowledge than the

males on the pre-test;

(5) the females demonstrated significantly higher post-test scores and

achievement gains than the males; and

(6) all three instructional intervention programme options were equally
effective in terms of the overall final performance post-test scores

achieved by the learners who selected them.

6.2. Conclusions

Recent years have seen the development of many instructional programmes
for biology teaching. Therefore, teachers in today’s schools have numerous
choices of materials with which to enhance teaching. Individual differences
among students gender differences, and variations in background and

experiences of students invite variations in methods and in instructional

programines.
This research yielded the following questions and answers: -
(1) How many learners will choose the laptop computer option?

Figure 4.1 on page 50 shows that 141 of the 323 learners (43.7%) chose the

computer graphic as their preferred instructional method.
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(2) How many learners will choose the picture' option?

Figure 4.1 on page 50 shows that 61 of the 323 learners (18.9%) preferred

the hand-held coloured picture as their instructional medium of free choice.
(3) How many learners will choose the torso option?

Figure 4.1 on page 50 shows that 121 of the 323 learners (37.4%). opted for

the torso as their learning strategy.
(4) Will more males than females choose the laptop computer option?

No. Figure 4.3a on page 54 shows that 141 learners out of 323 chose the
computer. Of the females, 70 out of 179 selected the computer; of the males,
71 out of 144 chose the computer. There was no statistically significant
difference between the responses of females and males in respect to

choosing or avoiding the computer option for instruction.
(5) Will more females than males choose the picture option?

No. Figure 4.3b on page 55 shows that 61 learners out of 323 chose the
picture. Of the females, 37 out of 179 selected the picture; of the males, 24
out of 144 chose the picture. There was no statistically significant difference
between the responses of females and males in respect to choosing or

avoiding the picture option for instruction.
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(6) Will more females than males choose torso option?

No. Figure 4.3¢ on page 57 shows that 120 learners out of 323 chose the
torso. Of the females, 72 out of 179 selected the computer; of the males, 49
out of 144 chose the computer. There was no statistically significant
difference between the responses of females and males in respect to

choosing or avoiding the torso option for instruction.

(7) Will the 179 females and the 144 males score equally on a 16-item
test of prior knowledge of the parts of the digestive system (the

pre-test)?

No. Figure 4.5c on page 64 shows that the 179 female leamers’ pre-test
mean is 6.0. The 144 male learners’ pre-test mean was 5.08. There was a
statistically highly significant difference between the 179 female and the 144
male learners’ pre-test achievement scores, with the females demonstrating
significantly more prior knowledge of the parts of the human digestive

system than the males.

(8) Will the females and males score equally on the same pre-test,
administered as a 16-item post-test, after learning intervention by
means of a free choice of one of the three instructional

programme option?

No. Figure 4.5¢ on page 64 shows that the 179 female learners’ post-test
mean was 14.26. The 144 male learners’ post-test mean is 11.52 out of 16.

There was a statistically highly significant difference between the 179
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female and the 144 male learners’ post-test achievement scores, with the
females demonstrating appreciably more final knowledge of the parts of the
human digestive system than the males, after participation in one of the three

instructional programmes.

(9) Will the overall pre-test to post-test achievement gains by the 323
participant learners on the 16-item test be significant? (i.e. will the

instructional intervention programmes be effective?)

Yes. Figure 4.4 on page 59 shows that the pre-test mean was 5.78 and the
post-test mean was 13.03 out of sixteen. The mean pre-test to post-test score
increase was 7.25. There was a statistically highly significant improvement

in the 323 participant learners’ pre-test to post-test achievement scores.

(10) Will the 179 females’ mean gains in achievement scores be better

than the 144 males’ gains in achievement scores?

Yes. The findings recorded in table 4.5c(Il) on page 66 show that the 179
females made significantly better achievement gains ( X= 7.92) than their

144 male peers ( X= 6.44) on the instructional programmes offered.

(11) Will there be significantly different achievement performances
between males and females who choose either the computer or the

picture or the torso option?

Yes. There were statistically significant differences in final performance$

(post-test achievements) between some pairs of gender / programme
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combinations as shown on page 74, other combinations were statistically
more or less equal'ly effective in terms of final performance (post-test

achievement), as shown on page 75.

(12) With regard to overall final performance achievement scores,
which of the three instructional intervention programmes - laptop

computer, picture or torso - is the most effective?

Table 4.8 (IV) on page 78 confirms that all three instructional intervention
programmes (torso, picture and computer) were, on the whole, statistically
equally effective in their capacity to produce more or less the same final
average levels in achievement, as measured by the 16 post-test items
employed in this investigation with a large randomly selected,

heterogeneous population of learners.

6.3. Implications

The findings presented in this investigation might have a number of possible

implications for teaching biology: -

» A major implication of this study is related to the broad goal of
motivation of students. Students in South Africa come to classes with
different backgrounds, different personalities and different experiences.
They are motivated, learn, develop, and are influenced by appropriate
instructional programmes. Students’ senses can be stimulated and
motivated by a diversity of teaching aids. Students frequently prefer or

learn better by one programme more than another.
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» Instructional programmes can be selected for their capacity to motivate
students, induce a moderate level of concern, and make students feel
good, enjoy success, expand effort, be challenged, and appreciate a

variety of choices.

» Students can be offered a variety of visual images for encouraging or

developing their visual thinking and multiple intelligence capacity.

» This study supports the occurrence of gender effects both in choosing

instructional programmes and in achievement score performance.

6.4. Recommendations

The evidence gathered and presented in this study supports the following

suggestions: -

Recommendation 1:

Students could be motivated, encouraged and enabled to achieve in biology
by using a variety of instructional programmes. This is no small task since
today’s students are quite a diverse group. Nevertheless, educators can value

this diversity and should be invited to provide a variety of programmes.

Recommendation 2:
Clear, enjoyable, appropriate, modern and logical instructional programmes

could be integrated into biology courses.
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Recommendation 3:
Educators might pay more attention to gender issues. Instructional
programmes could be chosen which are suitable for the sociological and

biological background of males and females.

Recommendation 4:
The study could be carried out with larger groups and with mixed groups,
utilizing other topics such as the excretory system, circulatory system etc., or

with whole biology topics.

Recommendation 5:
The effects of using instructional programmes on students with different
characteristics such as home language, age, socio-economic background etc.

could be investigated.

Recommendation 6:

This investigation used multi-media to teach students only knowledge of

teminology, using labelling. In subsequent studies, multi-media might be

used to teach and test higher orders of conceptual thinking such as

understanding, application, analysis and synthesis of biological processes

and systems.

Recommendation 7:

The participant learners made more than ten suggestions for improving the
research design, materials and procedures adopted in this study. Subsequent
investigators in this area of research should seriously consider these

suggestions.
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6.5. Chapter summary

In this chapter, possible conclusions, implications, limitations, suggestions
and recommendations have been presented. The chapter has given final
conclusions by answering twelve questiohs, addressing some applications <;f
the findings, offering recommendations for further research, and presenting a

successful outcome to its intended goal of accomplishment.
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ABSTRACT
In the context of the current debate on the feasibility of implementing Curriculum 2005, with

empbasis on the attsinment of “specific outcomes™, the purpose of this investigation was 10 M

offer biology students a free choice of leaming details of human physiology using labels, by any
one of three available options: .

() by a Pentium computer graphics physiology instructional programme; or

(®) by equivalent hand-held coloured pictures of buman organs and systems; or

(¢ by hands-on manipulation of the articulated components of the equivalent life-size
dissembled torso moded of a human body.

The investigation sought to record how many of 68 students chose instructional method (a), (b) ;

or (c), the home language of the participant students being English, Xhosa and Afrikasns.

(]
Prior computer literacy was not important becsuse the students had to press only four or five '
keys, with administrative assistance. Prior knowledge did not matter because, whether a student .

scored 1 out of 16 or 15 out of 16 on the pro-test, it was the magnitude of his or her change in

score which was the critical varisble.

Other questions for investigation focused on which one of the three alent instructional
programme options was the most efficient for students to complete; and which one of the three
equivalent instructional programme options promoted the greatest “pre-test fo poss-fest
improvements” in students’ schievement stores in physiology.

The second part of the investigation was a qualitative study. It synthesized the mein reasons

, given by the students for favoring their particular choice of instructional strategy; and it

discusses their evaluations of each of the three programmes in a diversify of South African

achool contexts. v

Introduction / Theoretical Rackground ,
gg%ﬁ-:ﬂ?agiﬁagzosnlgigtgg

.. :miggir-%g&aon_&giggggi
o &ggggg_ogggggﬁﬁg

i participation” (1).
?gggﬁgﬁgggggué%%
%gg&%a%:%seng!&g%i
opportunities” (2). Specific outcome number 2 for the natural sciences states that leamers must i

! “Demonstrate an understanding of concepts and principies and scquired knowledge™(3).

In this investigation only two out of eight critical outcomes are asscssed in the context of
gn%io%%n&r&&u&&%&é%u&i@%
instructional methods. .

! Key Ouestions to be Addressed

This investigation sought to answer the following questions:
1. . Which one of the three instructional programmes (torso, picture or Pentium) significantly

2. g&?o&%%%ﬁ%%ﬁo%:&ﬁSoﬁEg
%onﬂagiggge

Null Hypotheses

Two null hypotheses were guiding the focus of this preliminary investigation: -

Hol- Achievement gaius by each studeat:

Irrespective of instructional programme chosen, students' mean pre-test to post-test gains in
achievement scores will not be significantly different,

4 HoZ- Pregramme choice and maguitnde of the pest-test scores:

g&g%sgggégg;ﬁ%i:g.g
significantly diffevent after instruction.



Computer-Assisted Instruction (CAI): For the purpose of this investigation the response data were collected by means of pre-test

Computer-Assisted Instruction is sn educational medium in which instructional contents or ! gvﬂi%i%m&oﬂg;s{&nnﬁg.
activities are delivered to students by some application of a computer. . ggggﬁ&&é??«nﬁr-ﬁﬁggéggg
. ’ students who are English first or second lsnguage speskers took part in the investigation during
Picture: normal classroom time. .:_ngoogtﬂg—!—sg period of about fifteen to '«
The coloured, hand-held, labelled picture of the buman digestive system with attachable labels is twenty minutes for a group of ten students. To obtain simple, clesr words for the programmes
used to teach the parts of the human digestive instructionat programme. and their instructions, the materials were piloted and refined using ten senior primary school
pupils in an economically depressed suburb of Cape ggggs larger
Torso: m. samples.

The life-size assembled model of human systems with attachable labels. It is used as an
instructional programme to teach the basic components of the humsa digestive system. .~ Resalts and oheervations

The investigation conducted with students in Cape Town found that 39.8% of the student
Methodology \ participants chose the Pentium computer graphic as their preforred instructional method; 32.3%
Depeadent variables for cach stadeat | | of students opted for the Torso a3 i toacing sty s 27.9% o th smnpled tudess

EE . ' scores increased by much as ten or cleven marks out of sixteen, ¢.g. from 1/16 to 16/16 using the
¢ Format of programme intervention - Hand-held picture ' Pentium, during the period assigned for the experiment.

- Torso model ?éom?gti&igggsggi !
' Computer: 7.75, Torso: 4 gl&g .05, It %ggsiﬁtg

A randomly available sample of students (N=68) in Cape Town. 20 of them were girls, 48 of | successful in increasing students’ scores on tests on human physiology; and the investigation is
them were boys, and 42 of them English speaking, 7 Afrikaans speaking and 19 Xhosa speaking. continuing with larger ssmples in Cape Town in 1999,
The students® ages ranged from 13 years to 30 years.

. For the Natural sciences critical outcome munber 3 states “Leamers should be able to

demonstrate their ability to organize and manage themselves and their activitics responsible and
effectively.” In this investigation all participants completed their chosen tasks successfully and . 3
3&&?:&&!5%2&3%?;&5&%%% ik




programme.

Critical outcome number 5 states “Létrners should be sbie to communicate effectively using
visual, mathematical and / or langiage akills in the modes of oral snd / or written presentstion.”
Of the sample of 68 respondents only seventoen failed the post-test scoring & mark less than 8
out of 16. Qualitative evidence suppiorting the attainment of critical oulcome number 5 is
provided by students who wrole the following comments in their evaluation of the programme
thoy had just comploted: abowt the Cowpaster - “Entertaining, very interesting medium o bring
scroes information”; abeut the Torse - * It looks real. It helps you to undesstand better™; about
the Picture - * The visual stimuli worked well as facts are easier to remember™.

Therefore critical outcome mumber 3 iging a diversity of instructionsl methods in teaching
biclogy, was atiained with more than three quariers of those who took part in the innovative
programmes designed as part of Carriéubum 2005,
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NQFmMIssuu: the lhnpactohpenﬂumtcchnologyopﬂon on
biology students’ choice of muiti-media instructional methodology

| Demirtas
University of Cape Town

The initial purpose of this investigation into curriculum cost-effectiveness and
issues in the provision of diversity of assessment strategies at the school and
university level was to offer biology students a free choice of leaming detalls
of human physiology by any one of three availabie options:

a) by a pentium computer graphics physiology instructional programme; or

b) byequivalem hand-held coloured pictures of human organs and systems;

c) by hands-on mantpulaﬂon of articulated components of a life-size
dlsumbledtommodelofthehumanhody

The investigation aimed to record how many students freely chose instructional
method (a), (b) or (c); and secondly to investigate whether the frequency
distributions of choices varied significantly with the gender of the student
participants, and with their home language (such as Engilish, Xhosa or
Afrikaans). Other questions for investigation focus on which one of the three
equivalent instructional programme options (of widely different cost) would be
the most efficient (time-saving) for students to complete; and which one of the
mmeq:uvmmwuctlonalmmmmoopﬁommuldmotethoomm_
pre-test to post-test improvements in students’ achievement scores in -
physiology.
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NAME | GENDER | PR. LANG, E-TEST |POST-TEST|DIFFERENCE] CH. PORG
1[AASHIQA F_ | E 9| ® [ 7 1 ¢C
2|AB F XH 7 16 9 T
3|AISHAH F E 6 16 10 c

' “F "E 5 15 10 c

F XH 2 13 11 c

_F E 5 16 1 c

F_ E 11 16 5 C

8|AVESHA F E B 15 7 C
9]|AYISAH “F E 1 16 5 c

, 0|BABY F E 8 16 8 C
11|CYBERTHU F E 11 16 5 c

" 12|DALAAL F E 5 16 11 c
— 13|DELFA F " E 2 11 ) C
—14|DONGO F XH 3 J 6 c
18| FARHANA F E 7 14 7 C
16]FARZAANA F E 4 14 10 C
17|FARZANAH F E 8 16 8 c
8|FATIMA F E 5 15 10 c
19]FAWZIA F T E 3 12 9 C

— 20]FUNKY F E 4 15 11 c
“21|FUNMI F E 9 16 7 C

[ 22Fuzzy F E 6 14 8 c
23|GANGSTER F —E 6 16 10 C

[ 24|GLORIA F XH 8 16 8 c
"~ 28|GOGGA F E 12 15 3 C
26| JIHAMI F A 8 16 8 c

~ 27|JOCELYN F E 5 16 1 C
[ 28|KAMIES F E 4 16 12 c
[ B[LEXT_ F E 4 9 5 c
30|LIEWE F A 5 16 11 c
31|MASEKA 1 F E 7 12 5 c
32|MISHAH F E 7 15 8 c
33{MUNEERA F " E 4 10 6 c

I S4]MUNEERAH F E 9 16 7 c
"~ 35]|MYMAENA F X 2 10 8 c
"~ 36|NABZ F E 6 16 10 C
[ 37|NAZEEN F E 5 15 10 c
38|NIHAAL F E 10 16 6 c

T 39|NISHAAT F A 3 16 13 c
40|{NUHA F E 9 16 7 c
41|NUREEN F E 1 16 5 c
42|PINKY F XH 6 14 8 c
43|POSY F E 8 16 8 [
44|PUMMY F XH 8 16 ) c

"~ 48|RABIA F T E 3 16 13 c
46| ROWENA F 3 1 16 15 )
47|RUSHAA ~F E 9 16 7 c
48|RYON F A 3 11 8 C
49|SHAHISTA F A 7 16 9 c

80| SHAMIMA F E 4 15 11 c
—_51|SHAZ F A 6 14 8 C
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B2[SHOUNEEZ]| __F. " E 7 7 c
3|SUMAYA _F E“ 4 16 12 ¢
84| TASNEEM F 6 14 8 [3
86| TASNEEM F - E 6 14 8 c
86| THASY F XH 8 13 5 C
87| THERESA F XH 3 12 9 [
58| WADIA F G 6 15 9 C
59|WH F E 3 11 8 c
60]YUMNA F E 3 11 8 c
61]YUSRAH F E 5 16 11 C
[ 62]ZAHRAH F E 6 14 8 C
[ 63]ZARAH F E 3 15 12 c
64|ZAYNAB F E 5 14 9 c
. 65|ZEENAT F E 2 16 14 c
66|JACQUE! F E 12 16 4 c
7|MISS WORL F E 8 16 8 c
68[GILLIAM F E 8 16 10 C
[ €9]ANGELA F “E 7 15 8 C
— 70|MICHELA F E 11 18 5 c .
71|KAJRE F E 7 16 9 P
72|RAULA F E 2 13 11 P
" 73|DANIELLA F ~E 9 14 5 P
74]1 F A 2 7 5 P
5|22 F E 4 12 8 P
76]Adelina F ST 7 15 8 P
77|ARSHIYA F E 8 16 8 P
[ 78|BADRUNNIS F E 6 16 10 P
79]|Bronwyn F E 7 15 ) P
80[Claire F E 6 16 10 P
81]Ettet F A 3 10 7_ P
82|FAZLIN F E 7 16 9 P
83{HIBAH ; F E 9 1 2 P
84|JEWEL F E 8 16 8 P
~ 85| KARIEMA F E 3 16 13 P
86|LOODA F E 2 16 14 . P
87[Lyapa F E 9 14 5 P
88|MARIAM F E 4 12 8 P
9|Mell F E 6 12 6 P
90|Melon F E 5 16 11 P
1|Nolut F XH 6 11 5 P
92|Nuraan F E 8 15 7 P
93|R. B. F E 6 16 10 P
94|RABIA F E 9 16 7 P
L _"" FIEKA F E 8 10 2 P
96|Rose F E 8 14 6 P
 97|RUKAYYA F E 2 16 14 P
98|SHABS F E 7 16 9 P
™ 99|SHANANT F E 6 12 6 P
100]Sithiola F XH 7 11 4 P
[ 101|STARDUST F E__ 8 16 8 P
102|TAZ (1) F E 7_ 16 9 P
103|TAZZ F E 7 16 9 P
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56| SAMEERA F. E 3 9 6 T
157|SAMEERA F -0 14 .1 16 2 T
158|SHAKES F_ E 15 16 1 T

SITTARA F E__ ] 16 7 T
SLELLY F A 6 10 4 T
161|SMASH F _E 5 ] 4 T
162|SOLO F E 4 15 1 T
[T183[SonD F_ E T_ 16 0 T
[ T64|SUMAYYE F E 5 16 11 T
" 166|SUNFLOWE F E 5 16 11 T
166]SUX F A 9 13 4 T

[ 167| TAAHIRAH F E 13 16 3 T
—168| TASNEEM F E 5 13 8 T
| 169|TASNEEMA F E 3 18 13 T
"~ 170|VIOLET F E 5 16 11 T
[ 171|WAAGHEDA| __ F E 8 16 8 T
—172] WASEEMA F E 4 16 12 T
[ 173|ZAHIRAH F E 3 16 13_ T
| 174|ZARINAH F E 5 16 11 T
175|ZEENAT F E 7 15 8 T
_176|ZURAAN F E 5 13 8 T
W NET F E 5 16 11 T
T 178|TESSA F E 4 16 12 T
~ 179|MANDY F E 3 16 13 T
180]$ | M E 6 16 10 c
181|A. GAFEET M E 5 7 2 c

— 182|ANDLE M XH 7 16 9 c
183]ANDREW M E 1 16 15 c
184|ASH M E 9 16 ~7 c

" 185|ASHRAF M E 8 14 6 c
[ 186|AZEEM M E 4 15 11 C
“187 | BAHAIJAAN M E 7 16 9 C
[ 188|BAPOO M E 6 16 10 C
189|BOOF M E 3 6 3 c
190|BRADLEY M E 1 7 ) c
191]CHRIS M A 8 15 ~7 c
192|DUMISA M XH 5 9 4 c
193|DVi M E 4 8 4 C
194|EBOBAKER M E 4 9 5 C

"~ 195|ESSAMOH M E 1 1 10 c
"~ 196|GEORGE M E 2 14 12 c
- 197|GLADWIN M XH 3 7 4 c
198|HEXEN M E 7 14 ~7 c
199]INAL M E 5 14 9 c

[ 200|JOSEPH M E 6 16 10 [
" 201}JUDE M E 6 11 5 C
~ 202|LANWOBA M XH 4 12 8 c
~ 203|LELILE M XH 5 11 8 c
T 204|LEROY M A 1 6 5 C
~ 208|LOYAL M E 1 16 15 c
" 206|LUCKY M E 7 16 9 C
207|LUGMAAN M € 3 9 6 Cc
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208]LUZOKO N B 4 - 2 10 8 )
~209|M.FUNDOS M A 4 . 8 4 c
™ 210|MAAMMIEZ M E 6 9 3 c
211|MAHIER M E ) 13 7 c

" 212|MAKELERA M XH 6 14 8 C
"~ 213|MDMULULI M XH 3 8 5 c
[ 214|MOOR M E 8 9 3 c
[ Z16|NEVILLE M A 2 7 5 C
216|007 M E 7 6 -1 C
" 217|PERCY M XH 3 1 8 c
218|PETER M E 1 15 8 C
219|RAFEEQ M E 8 10 2 c
220 RATTY _ M A 5 9 4 c
[ 221|RIYAAZ M E 6 16 10 c
— 222|SABATHA M E 5 13 8 C
[ 223|SALIE M E 7 16 9 C
224|SAM M E 7 9 2 C
5/SAMMY M E 10 16 6 C
'SEAN M XH ] 12 4 C
227 SHAKIR M E 4 14 10 c
228|SIRAA) M E 4 7 3 c
229|SIVUYILE M XH 8 15 ~7 — C
 230[SNIPER M E 0 1 11 c
31|STEFAN M E 9 14 5 c

[ 232|SULEIMEN ™ E 8 15 ~ 7 c
233|T.BOSE M XH 7 16 9 c
234|TAEBO M E 5 12 7 C
235| THAABIET M E 6 13 ~ 7 c
236| TSIDOSO M XH 2 12 10 Cc

[ 237|WALEED M E 4 7 3 C
38| WOOD M E 8 15 7 C

" 239]XANDER M E " 16 5 Cc
240|YAGHYA M —E 3 7 4 c
M E 4 14 10 C

M E 8 1 5 C

M. E 2 6 4 C

M E 4 5 7 c

M ~ XH ) 11 3 C

M E 8 14 8 c

M E 4 10 ) c

M E 8 14 8 c

M XH 4 13 9 ()

| 250/ZUNAID _ M E 3 10 7 C
251]AR M E 6 15 9 P
252|Ashraf M 3 0 7 ~ 7 P
3|Bardien M A 2 6 4 P
_284|BHAM M E 6 14 8 P
[ 285|Bonga M XH 6 14 8 P
| 286|Bongoni M _E_ 5 9 4 P
" 287|BUNNY M E 3 16 13 P
8[Denroy M _E 2 2 0 P

[ 289|ICE M — E . 16 12 P

Page 5




Warren

ZIVAAD

ZUBEYIR

A. KADER

S lslalelallxlels

E

ol

A. RAHMAN

[ADAMS

ADIEL

ALLIE

ALUES

ASHRAF

BAIU

BIELA

BOLTMAN

BONES

CHARLIS

DERVL

DOPEY

ELAS

EMRA

ESSACK

PECFEERRRE

N
o
[

LORGAT

JOHN

KARIEM

KHALIL

§.

LULE

FEEE

NN
EE

-h

ﬂﬂﬂ%

g

=

il

&
(-1
b

MAHDI

comﬂi&uu-—sqﬂmnuo&mmmaagomcoaau

MUAZZAM

-l
b

RAEEZ

RIFAAD

RIYAAZ

RYADH

SALIEGH

SHAIL

TA YU

TINY

TRVINE

re—————

WAJDIE

WASEEM

YASEEN

YUSUF

ZAHIR

ZUBAYIR

C. FEYNE

ANDLE

Jeleldddelsld

UIU
bl el
alo

DUMISA

GLADWIN

TANWOBA

LELLE -

LUZOKO

MAKELERA"

'MDMULULI

PERCY

SHEHEHEEEEEBEEEBEEEEEEHEBEEBEEEEEBEEEHEBEEEEEEEEEHBEEEEEEBEHEEBEERHEE RS

S §L§HEP§H§:§ % m%mLmLmlmimeim m mtmthmhm;m m{mjm mlm{mlm mimimLmimrm mlmpmlmLmﬂ_m mpmimnmﬁmrmrmp@‘mi ‘

uaoMm&wmﬂrmmwo-soccaa:-cowmrthwmaoquaoou:moouqlawommanmbau

amouaaaaaoa‘oaoao»am‘n‘qﬂooaga

o|olojo]ofo]alolo —ll—l\—d—d—q—lJ-ﬂ-lJ-*W-IW—IJ-iJ-IJ—!J-iW-*WH -c{—q—cq-q-q-c -q—q-qqﬁ-qﬂﬁl—id-ﬂ-q-«-aﬁ-al-u-lJ-q—d-d'opﬁ-uJ

Page 6




(8] (8] 0.
41!9%0-3986468;5
efeiegicielxofels ol
8,,.._}7 o e (oo ioo]o |~

T.808

BULELANI

SJMALALI

Page 7



" | APPENDIX C




Name or Nickname [ zAR mAM MCHAM C D
Are you male or female FEMALE

In which school and which grade are you currently registered IS AMA OUWEGE  GIe O
What is your home language ggnglisllz Afrikaans, Xhosaz etc.!? _ENO'L\SH

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?
Too, 1T enfey swang bolaagy  when gev T éam  have
the phstic modle] to “euoly Fom. Ttk is as F you are
studing _fom  a redl kedy and 5 mugs  more  interesting X
the ports are Mmovable endblno Uou bo  see cvoyma  whersas
with pickures  {ou have to locok™ of cide views m order to See,
Pl'OpCdl:l
B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME ’

- 1t wa very intercsting ond educatianal . T \rave learnE many
new tHwngs. i - i

- TF  was  enfoycde .

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1- T dord pBuwk ¢ peds mrprovements - F

[ e TSR




Name or Nickname Sumona S oked)

Are you male or female F’,zw\qh
In which school and which  grade are you currently registered “&5 QIS Ss!ﬁ 22

What is your home Ianguage sgnglishz Afrikaans, Xhosa, etc.l? ' %; =\

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

Torse. T w1k gssleor oo \zarv ol waeddels |

wWas\y Fgm&aﬁﬁs-;w .

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

LW@%—F—;’C Wers  \dceVeidee, |

__QA_M%MMWL&M—

2 -—r: \zons oo loog suichker toae sl T oo
‘Ng\.x\ci

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

- T o == ele),

rmrvmrr-




Name or nicname Girerien Nerarder
In which school are you currently registered : St Creoveyes, Orowmmar
Are you male or female Cenale -

What is your home language (Engiish, Afrikasns, Xhosa, etc.) Engjlichn

Choice of the programme (rorso, Pictures, Computer) - JTerso.

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME
- T woae uwnderful  ecose ot fust Toeok .

Tre bedy porte Now T Oot o \River “Vieaw of it
7 ! ~ IR )

2- TL looks read. T3 Welps wou Yo wqgmml - betex .

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- %u Q;)(Lbumvxg W avetedi |-

2-Tts Fire -1 Hunle Lor evgytong  You  wownd to explan

Uow Crould Gow LS Q@ Torg ” <o tout Wee wi 1] understs

nNore clear f«

v/




Name or Nickname BADRUNNISA rARNERAR, .
Are you male or female FEMALE
In which school and which grade are you currently reglstered LOAMIA COLLEGE | RAELID

| What is your home language (English, Afrikaans, Xhosa, etc.)? | en&tifi

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Plcture) and WHY?

The  p\chuf< becas< L find !b “earier  fo
giro-Cyp T -onol T learn' frewa o, oo
J Y

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- T nke  tne fact that T camt (LR phe  pietuires
cleofty oncl ok the Same time T omv  abie +o
e ¥ o voame OF tpecific oft_qa-«\/pawt-

B ~ i T - -
e gy W —— LR

P

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
- £ ank mak . promrowmang  Crowld et
MY Rtin one rmagled v avoiX conGesHov
AnnG V‘i’{s+ e N A v

!
i




Name or Nickname I, ry
| Are you male or female ‘

In which school and which grade are you current istered ; nt
| What is your home lan nglish, Afrikaans, Xhosa, etc.)?

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE 1Compn€ Torso or Picture) and WHY?

M_AMM IS,

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

* C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
__}6___‘51@___44{* A uth P BTN {

2-




Name or Nickname [ a
Are you male or female Wals

In which school and which grade are you currently registered 4 2 & wda 4, gl 9

| What is your home language (English, Afrikaans, Xhosa, etc.)? M‘A

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?
[/ / -

DAL A . AL dAAA AN N {44 M ’,

AL DL

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS




Name or Nickname (i Ly

Are you male or female fenale

In which school and which grade are you currently registered (_'psﬁ ()

[ What is your home language (English, Afrikaans, Xhosa, etc.)? NN osQ

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DI_D YOU CHOQSE (Computer, Torgo or Picture) and WHY?
C oombube . Uau And  moe  ivetethng 4hnos and  you

deat | aek N boed | Lelice be.t'r\f:} o~ Clasd with Yy

ie cu b e —lqb'g% too e h

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- Qi= (JA\,\LQ:HQGBCL (= Tavet :\) Ci <33 o frac '!'C\S\ ef.

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- y T




Name or nichame Nvoa—~ T cios
In which school are you currently registered St Coogesr Gromrmo
Are you male or female T

What is your home language (Engiish, Atriksans, Xnosa, etc.) Enubi

Choice of the programme (Torso, Pictures, Computer) Pobves |

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME

1- ke _Srnple ol VeEey qF?{:e«-.e. He vougie osa=ives

ot aamp)b—, Gt nisRolserd,

N

2- T VS Sl owsed well as focks cve

ecutkv-‘:om e L

n—

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MATERIALS

q-




Name or nicname A L\ ET

In which school are you currently registered S Nlows o oo
Are you male or female [

What is your home language (English, Afrikaans, Xhosa, etc.) Erle A

Choice of the programme (torso, Pictures, Computer) 1w o

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME

1- 2 ore ol el=wer) o boackvrciend

= , , —

L ool it e deee = Stor
' N~ ~ . — —

t@ A= "i‘-—'\ °

2- -ty isccll  ed vrede b eondie—.  +a
F T e Aty =ootinze et oy bad A Aa

——

b o Loy~ Qe QRO D WA (y Sieythize
~ ¥ s
fe Jdo g Ye SLske . |
(e A

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- v 9 h-d g leechise mouvaaole
1”4 s

Y8 e pvpropm oA

v 7

<

I




Name or nicname {\) o ;$€ -

In which school are you currently registered St (selio < Goapwny .
Are you male or female U ale ' 1??1

What is your home language (english, Atrikaans, Xhosa, etc é“'&‘ ’
Choice of the programme (Torso, Pictures, Computer) fT hge <

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME

_"'_,(‘g Jrrxuh Mﬁiunr(’ : WJA(L\ La for—
acbion, TE -

7

- 7 ,,ch 2w d *Prﬁ’-‘%‘-’ el
0(442’({.'”0 p — -

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MA'I ERIALS

1- ll/\(\?e, 1\ o3 ‘“E " Co . < ‘
un(—,,\ i? . oAt (%- Q r’ e [ ‘

Wy




S 104 [12

Name or nichname _}\/67wh.m

In which school are you currently registered |DscAae mfErR Mo
Are you male or female Femraie

What is your home language (Engiish, Afrikaans, Xhosa, etc) Xhosex

Choice of the programme (Torso, Pictures, Computer) | Gowtrarrer Houre

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE |NSTRUCT|0NAL PROGRAMME
becavse ] See So-ne'ﬂvév? | N n A el jirac;é&é

/{7 fads whed | ke Uq,.é.@c/ M f72) ..

B- WHAT | SUGGEST TO IMPROVE THE TEAGHING MATERIALS

1- ,I_ suaggest fiat Fe ABaclis meorfcnals
otve MY elf fo  ecotes grancl T cecctly

19, 7 v ~/

el aand s B R T

oy

2- (Hweeay myself Fo lb—fow— fradt [an @

et

__% i (Loose He /54;/7.«/& éewsc /cZo Jete




Name or Nickname ] Kkay Y. Somodrec

Are you male or female ~ Eanale

In which school and which grade are you currently registered :(:s‘IQMt & Celege @l 10 .

| What is your home language (English, Afrikaans, Xhosa, étc.z ii\gl sh

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Pieture) and WHY?

@59412, . 4 Chow 1 Gecavie k- naf N clals _aad~_
olourul”. Ako be cau 1t WAEls MuCh “imore (e g}
Ban— compdters (T +umltl) . T

| B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME
1- -

o

L

:[‘.;. remride ¢ me__ Gheut e helpylness of

P gdg(lMM luc ture &
2-

1t (iauy'«t— Mo Kkow 1o Jeoh  no . o€ effechvely

otk S~—ong - (M I e
~— ,

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- Maghe have morc  flo~ o©ra Lt of <eacl

Havimg  onfy brie gy  (aurles Crowding  ~ou By

enm’c - v

S g T N R C BT r———




Name or Nickname LI
Are you male or female w\ﬁ

In which school and which grade are you currently registered } Jst i (cley o 114

What is your home language (English, Afrikaans, Xhoss, etc.)? Eqlish

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

{ecv- ~» MUk eor 0 han  (0bSds  bor

yebtter | Com duhn«_\ua“\ _pelsas—~ 0"711\“"'3

(quh \ede~

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME
1- A fecal) o~ whet w2 Aol 5',; Lo P

garclve o e QR0 . fgeme  ~gee

2- Carvsion

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- Stowdd o2 (Jerend  Colours br gach purt

(e bigge  pichaed

i AT AP o B e A e E %

r
'
J
b
]
,f
;
t




Name or Nickname ;‘ e

Are you male or female _Male

In which school and which grade are you current_lz M’ tered  Tologs G o

| What is your home language (English, Afrikaans, Xhosa, etc.)? | ' jopalich

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- Owe yes & ; hy -\amw At you \np Ey o teke pact

e Lt

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

¢ ik

1 Protwer prtsunted by ionchors ;lechtineg should be yitualy edinr gy 1|

: as ?ch. ble

2-

—e——

.y

T T - P —— >




Name or Nickname Moltarmed 71\...-.

Are you male or female M olo

In which school and which grade are you curren istered | Z7+n- Colle YA
g

What is your home language (English, Afrikaans, Xhosa, etc.)? g il
. . [ 4

COMMENTS ON INSTRUCTIONAL i’i{QGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

Prctue Secucse ¥ e ylue selllecl ik e ————s-

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- T Shoewys ws Tl c‘t‘@‘r& ethode Wit Qen (Lo
—‘co l.n.'f'\c )

2- T." [ Y .\b\.\r“"*\ "bo \«[‘ou\) k"\r“ ‘.L( %l‘-\ "E,g ﬂwl
— Jc 4 - b B
or Sty  pedlucds Tof tarchd
J J

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

‘1" 1-\4\ Sy N e bt B th\lo‘ tn Ca. Sramd end [ 3 P?Q+‘M
G v ;L,.,‘J‘J - £a a_[,gp. i
</

2-

Ly e e Y e

P

m"‘-«w—w.w e -



Name or Nickname DAt

Are you male or female Fermauls

In which school and which grade are you currently registered [Ts.rcn, | curoe 0. £

| What is your home language (English, Afrikaans, Xhosa, ete.)? | ' Evaue’

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

?\c\u«-c RecrAvers T D IT EASIcz. © amaw. “OITH

PeaAURES . Th colorfol & Cose~ W@ REMOER

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- e mmmww-kwgg,‘m\m

o ._v,..: ‘o e —ach  Gomatl-ieg

N

2- L-‘- IR IWELesT NG £ SoStaeG YVauo .

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

I- et , T T (T WA ExcEuLenNy -




Name or Nickname R B
Are you male or female f; nolp

| In which school and which grade are you currentlx rﬂtered IS[aMi a Co(ltgg , 3@&'. A |
L What is your home language (English, Afrikaans, Xhosa, etc.)? | "€nalich

COMMEN TS ONIN STRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY"

Bcdare T4 e cofourful  and eocy o wmnu.

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME
1- I+ woor ynlepels) ra and o c.l\cq\q# anm Ou.r n oY mor)

zowdau 1288en £ /!

- Thog PN 2 pogt  A2d wirt pick. T S ip feretling Fo ger
o BCrs  ong Qe85 wreng  ond to coreed  onpCelf (< kMo

‘ corprects 4O on't 3 ]
cnd oy orrec{-mg gow.cg{{_y_qu won't aE"‘ rgel

T Gt

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- Tt wal wiru _darf . ro  nazed 0 CivmCroul
] J

Bt i e e SR T




Name or Nickname Feozhin - Vaﬂgg |

Are you male or female r‘
| In which school and which grade are you currently registered Eb,y\p\ G 0B |
| What is your home language (English, Afrikaans, Xhosa, etc.)? D.g“‘“\

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

Pichure, . pecovce W\ pias Clecyv - ol b
abher  Hanao yeuld ek diswoobed me .

fonn learmin -

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- Tv rreme, clecy—
e ol N co r

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- T 53%229-' bat % shoulel the Icabels
=Y \e| in d\w ks,

2-




Name or Nickname 100dag

Are you male or female famale

In which school and which grade are you currently registered Telomia Colleqe G : 10€

[ What is your home language (English, Afrikaans, Xhosa, etc.)? | FnéucH =

COMMENTS ON IN STRUCTIONAL .PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?
PlC‘WU— S X

Tx S easies to giasp.

The vore ORised  the bethy 1k 18 0 lean ond  wemmionee .

e ame

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- AN exiing  anck  qeod  I@NING  expfionce .
J ~ -/

2-
C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1- - . :
Teaching  Noials e qood  enough |
2- — DS




Cbate 20"

Name or nicname Ml <Ju Mynwabias ME adu Mpmwseds
In which school are you currently registered (OScne MirTjrb
Are you male or female M<le

What is your home language (English, Afrikaans, Xhosa, etc) | XE4p3p

Choice of the programme (Torso, Pictures, Computey ’é_f'_@

COMMENTS ON THE TEACHING METHOD

A- WHAT | LlKED ABOUT THE INSTRUCTIONAL PROGRAMME
1- 7 4lee /ngL j,igm

Lo

e LaoFs—pr +he hody)
0 hke e t Heyiifeach 4

4 v«; o doc € Fer

\E

2' ﬁ(‘u! \LG‘&'.:,‘L? V. ﬁU'C—k,u{ .FF;»! . *_ ll—cw
Ma ké/ Q vics 4(3"' ,_IQ_V, (O‘ S

2
Sovel

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MATERIALS

1-
L Quesogd Mt oy e
——— . ) - o - ~N
1 4(1(15_43 I(""' Ja X '/ - { v CRwa e
2-
Toece | el S
\‘7 ! _ ool YL G Favie [ Chp ol = ~ 0 e
- A R
T ,‘: . ~ \,L_’ D CCV‘ £CC ’J_, ;J.’ v - .-"/’



Name or Nickname FNAAM  VersAe (Ew

Are you msle or female ;Eﬂ ib |
In which school and which grade are you currently registered v.10-6  (Clanua Collegd

| What is your home language (English, Afrikaans, Xhosa, etc.)? | Enwik , AP EAAS .

COMMENTS ON INSTRUCTIONAL PROGRAMMES

bt onl_oF e Mo . S6. whew  J Wt e 9

A- WHICH PROG DID YOU CHOOSE (Computer, Torso or Picture) and WHY? |
omputer :I%( &ngs wWOTERg B§ N EL@ZE; since | dant
porEuA—Jg

b we onr T wake He mSt oF TE-

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1-!6WML, Wy &R lb put me X
§(:udtq

2. ] leavwk a4 fou wnew  pit] ofF O - WomAx  bery
- p T KMMZ" warnt et . 71(,,; rEGRIL s

whach,
gl and n o el 51
plate,—-/\a!\“ M,CQ. wAl (et % HAl }‘ Ve Syeiem.

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

reds {ugmw, 6 T LAt gwggestiiI |

2- 1 .,.rv»\Mh’ke s veaert  Hok ok (wt

wmorl ok Hraal mewkxam?

T ok T vl  [avt  leamd Hx

A longey  pevd o Xk  Kaw 10(@&..4@&% ﬁk\_pgmrmy.
> \ T T \\—__/)

oy



Name or Nickname SUMmAYTA

Are you male or female : FEMALE

| In which school and which grade are you cnrrentlz m‘ tered | TStamiA COULEGE GEJ0c

| What is your home language (English, Afrikaans, Xhosa, etc.)? | ENGLISH

COMMENTS ON IN STRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE Com uter ’l‘orso or Picture) and WHY?
comMmPUTER use LovE wo kMg ﬁﬂ comPUTELS ., “TYEN emwuTELS )

(NSPILE WE pecauSe OoF THE AMounNT OF :mwwggl&)' ms'ess a3 Cecm.sﬁ

HAVE ALWAYS m@ ComPurees.

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME .
1- FiesTvy A __COMPUTEE WRLIS mE vzw r Jeamre 7 ¢tove

WO LXING  WITH __comPUTELS .

2-Secondly because gue U ino) colowr and a compukw ﬂlﬂg_‘im

wrta ﬂg . g@( 2&5’ me m“)

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- T sm&%c&du%smwfkbw&mhm”pw

iferake>Fis ‘%

L 2- _ou _cam  n~vpue on workting ON the eampwﬁ_a_nd
M\Piv«qf% «Aﬁ yonselR ~J 7

)

“ e ere—



| Name or Nickname _ Simol ey Soei oo

Are you male or female — G e
In which school and which grade are you currentl! mt ered %'q & N

L What is your home language (English, Afrikaans, Xhosa, etc.)? | Crwwgi. ; AGkoee.

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?
| Cormpur@l lecouge Vo & o m al

ey \@ewTrveng

| B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME |
I- e m ol fs# oS eng |




Name or Nickname riF
Are you male or female

In which school and which grade are you currently registered iu (olle

| What is your home language (English, Afrikaans, Xhosa, etc.)? | g lich
] v

COMMENTS ON INSTRUCTIONAL PR(SGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer Torso or Picture) and WHY?
' Pl t/\EQJ#" g

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME
(1- ' [?) in g~ o

v

T ——.
- —————

B

C-WHAT DO YOU SUGGEST TO IMPROVE-THE TEACHING MATERIALS

1- \Bawe  Sound on Ty (pmputtl (biggts sueen\
~__ L ' NI 4/




Name or Nickname é’ .5 5 ¢ (Q( g’l ~ : :
Are you male or female £~

| In which school and which grade are you currently registered ( —
| What is your home language (English, Afrikaans, Xhosa, etc.)? ] ' é,\ S

COMMENTS ON INSTRUCTIONAL PROGhAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer Torso or Picture) and WHY?
o A,a,o ‘@ T

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

- NeAhng 10 rm%mﬁxm;e

T e e ——y W a—— oo - - ey——




. | Name or-Nickname - ' Sultime Rlact
Are you male or female frale
In which school and which grade are you currently registered lycloo o (Mae b
| What is your home language (English, Afrikaans, Xhosa, etc.)? E'E‘ sk

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE JComputer, Torso or Plcture) and WHY?

Commv T anr  (ineA

(& n &.55_5 N @ickircs

1- €4 - c..gsi’

2-

| C- WHAT DO YOU SUGGEST TO IMPROVE THE TEAOHING MATERIALS

1- . Z o;n. \ : .y i
Toe_sleld  bave Qe / Znwoih O prele W lewnin

T ———

2- TV edd e e ot o O e, Mo icaloal sl
L A Lo Punler . e We clonted (rYd 7\%:‘"( {ﬁl,;\§




Name or Nickname . TJoequol
Are you male or female }—M
In which school and which g[ade are you currently rssi;tered SSax

What is your home language (English, Afrikaans, Xhosa, etc.)? | g;@ RN

COMMENTS ON INSTRUCTIONAL PROGRAMMES

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

NCALD = RAMS W\ S6} € A p O N - - i E> -} AL

A\~ A\ o, Y 0\ Sy OO CEN W' NaVaa 2GS AN N \
AN o = RO YVSKyUre) CR— o
2- = - Q a8 o \CN Dl & o\ YD) A D ooy e
—,———— S
L) 3 o N ALS TN B o CIRTTHAGALN- C» 8

A)
RCAS A S e
\

oo Naaeei) alvewomeod) . (Fechd T troacth 1o

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

e T A AR S LML Gt e o




Name or Nickname Bagy

Are you male or female FEMALE

In which school and which grade are you currentlz rggls' tered | ISLAMIN  (OULESE  GRADE. ) -<

What is your home language (English, Afrikaans, Xhosa, etc.)? | EnoLigH

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

CMAITER . It 8 @ more  Cxpained  gort of  dadhing . Ity

(eayery _ond you gre gble b make your own  mokes in

7Q%r had ond  hot Juken o somClung  omeon¢  Cfec Y -
h 7 ;

ng gou .

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

I- wick) ond  you QOre Qb o memorge
bidlegy _from y gt of  mode| , thart . or (emputcs.

2- Very Ihteredting

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- Evertshung 18 fine  Huanx,

ANV W~ Ty e

e
H




Name or Nickname _ ANESA

Are you male or female FEnIC

In which school and which,grade are you currentlx rgggtered Tl CouLcee -

What is your home language (English, Afrikaans, Xhosa, etc.)? | ' bncuiser

- COMMENTS ON INSTRUCTIONAL PRQGR_AMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, or-!Lcture) and WHY?

1 choste Mo ovpnter beCouge O € veny Yecciotsh o see

Whod  pecpie o learm  Liibh Qe Mderﬂ “dechra)

a4

__B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME |

I- e deamt @bt oot e adhy
o ———

e —————
- ~

2- 7 ‘emembered Thncse of  dle Y—go
\\/

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1- Nofhi~e 1sinte ev@ny persn  hos a  ddferedt Wog of teachie
Soveuny )58 7 - i

P ISR SRR Y ey e QU




Name or Nickname | Zubheo

Are you male or female | male

In which school and which grade are you currently regi

| What is your home language

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

1- ¥ Wit S W’reresﬁ"r\eg 10 lermoo J’*\t'ngs-uh(cb arce |
_MLL@__%:&E&_LAH_QQLM before.

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- led les led e Y4 Ya) (3
e, . as  sc cly er
deuile . nanre nyel, more  betder o Jjeacnyng

all sur subiect éespecivally - Sdence QM(G-LQ&E
2Spellinc, i

~_




Name or Nickname E/ zanan  Ahe

Are you male or female fennole

| In which school and which grade are you currently registered |Tslomnig  Coll c# nd

[ What is your home language (English, Afrikaans, Xhosa, etc.)? ég&\‘&h

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A-C WHICH PROGRAMME DID YOU CHOOSE Computer, Torso or Picture) and WHY?
L{‘ -

8 maecg c Cvancecs]
o ( exthng

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- ¢ yecytinimg wol cgleary ond Summarigec
for ¥ I 4o undcrs+encl bttt/

e N
2- I+ wal colourtul ol KCcughA iy
AT AF 0r)) - ~
\___’,.__/,/

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1o ——GET COMPLTER S K uS TO BE ipky

Em

CrANXiauwS 76 EARN AN BECOME SamETHIANG .
B ToUST T Mo coLoui
\‘—_____/ B

TP I N VT e > e e - ewemm




| Name or Nickname "'"ﬁ\';g‘ (For 2o onnl )

Are you male or female fewmode

{ In which school and which grade are you currently registered |Tdawua Glige - Gr Il

What is your home language (English, Afrikaans, Xhosa, etc.)? | £n9ligh

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?
C d oo on o

Ty wWap e o ) & my e GOy Yoo

Cee  thak T did el <. v

B- WHAT DID YOU-LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

I- It s ~ (olowRw) &
\ W] e

/‘/‘_—__—' e ——— Y B -
2- I+ R O AL ppidt (0 mece SSUY eI o
¥ 7 o — g

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- o2 @@g&ﬂ romds-on &x eragey.
o oy b,
S a—

2- v‘/\o_jcf’\Ou;S wWnele we ost oe ¢ VA

aAl owr e el

TR TSI Qe —— v o ——  ~




Name or Nickname GoaGa

| Are you male or female Fesrra g

What is your home language (English, Afrikaans, Xhosa, etc.)? | * Eniot s -

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

CornPuTtee - iE 1S ( eowier— ) a,-d Fhe- w,auéer Lo tell

Jou thor W s N Her Hay & del) you to
Nurike i m  affer  wordt d -

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

- Wor & rip Grkerestiyg )

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

- Tt we  todeS . stew/d rot &r (jolb” whole 0erod

be coultse e —Fhey make  +4he Subject  very ((Borrrg
i [ AR (o

\

2- Ard) hoybe o~ thev Ca~ pw  §0rf ok Ok
She (Qp)(;wtr ara! ean Cxploim  fron— Ao

-

In which school and which grade are you currently registered | T&/amia GueEGE Geaver o




Name or Nickname - : N P

Are you male or female ' ' male

| What is your home language ggnglish, Afrikaan& Xhosa, etc.)? English.

In which school and which grade are you currently registered | Tslaamiq Colloge , Gr 1.8

‘14-,-.."!.
i

COMM:T‘ f,“:‘_TS ON INSTRUCTIONAL PROGRAMMES

WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

Md ] Wouaeud my Ii€e o T war

dad_also  becuage my Ceuthy  bonght o PenrbnpazT

1- é'ﬁﬂ'llg—w—'ﬁzﬁr—-mnr&u-l U

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
! Aumenb s QF prom tars | cennec ted

‘ ne g‘gmgg‘}g"r mqaﬂl each chil

Computary

2-




4

Name Rowena
Surname abie

- {in which school are you currently registered |
Are you male or female 1=
What is your home language (English, Atrikaans, Xhosa, stc.) = s\
Choice of the programme (Torso, Pictures, Computer) Cornpuke (

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME

1- Tt i ok b '

w i
i
;
7



Name or nicname /=0 &

In which school are you currently registered S Ne
Are you male or female Fema i
What is your home language (Engiish, Atrikaans, Xiosa, etc) Yrg=a
Choice of the programme (Torso, Pictures, Computer) Coroudey

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME
1_COM_9&_*Q§_Q& Cesch to \eorn. it berouec]
b o0n. Euder oud ere “eues
U ow awew\@r | Aok s uetwod ol Hea g
ne e owe -Wodr (o q(a:'@ w@\de&dﬁ Wnyumj

srogse _beco, ve GO orEid) \eo»rwwj

2- “Tochwoloory e mo@:m wetol v Shools  berovuse |

(,ounét‘fudc e o,wou-—-wod' e Swould

be couwent = bacc,d avD e Tore aad Lk
@Pa?wcs fer e GHuluds .

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MATERIALS
1- Athoua.  cowmdgs _ae bt be  Srucoud

M&o% o Xe> Sxer ovey o

oW/ eaadiun— - Odor a(cfes —Hre vl e ahou—
|

-progery




Lol

|Name
Surname Zé#

In which schoofl are you currently registered

Are you male or female

What is your home language (English, Atrikasns, Xhosa, etc.)

Cholce of the programme (Yorso, Pictres, Computer)

COMMENTS ON THE TEACHING METHOD

1- He &




Name or Nickname

{ Are you male or female

In which school and which

What is your home language ‘Euﬂl_lz Afrikun& Xli% etc.!?

are you curren istered

A

C- WHAT DO YOU SUGGEST TO lMPROVE THE TEACHING MATERIALS

-4 +hink

.H‘

’ .,D’_’Ar— »1a

LAANE

hould — use "9 “ro tey.

oY~

[ &3

“

o

e T it ak. i b B




Name or Nickname /fzte/cvo

Are you male or female Ne.| <

In which school and which grade are you current istered _/é:ﬂf Cot/aore
| What is your home language ish, Afrikaan Cod EMEZNT N

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE Com nter Tom or Picture) and WHY?

COMPW Leorr] Al  Computes
\--’/:,,u

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME
1- CD»tp viey '3 e a; qécg;. quz, W$.‘ 4o Jeéci
A . L A= ——

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1- X THnk Lol @d Ldnrry Fatan ), 2Cure s

bo Compulort , becoege  corgpelms  fac ., f1jare SLLr

SE= u_@/’(t ‘%— QAL g~

2-

pr—rey W - wegm




Name or Nickname onu A G
| Are you male or female : Thale
In which school and which grade are you cnrrenwtered

What is your home language (English, Afrikaans, Xhosa, etc.)? _X_la_e‘a

2-Y otanaven Hierr 4 g1 oo s, 2ot Tl s Y

Mm.é&suml&gm&hwg

‘ C- WHAT DO YOU SUGGEST TO MROVE THE TEACHING MATERIALS
| l-T ._. A,.J 41. LA-A L o ld Lmiv‘n Arind I

2 A LA‘I{ . ".‘_ nnum?mu A

all Herte ~hdicy < Het

z ;




Name or Nickname _ - I_—_r‘pgg_e%
Are you male or female L Fferwhwtie

| In which school and which grade are you currently registered | Ucs”

| What is your home h_ngg_ng (English, Afnkunh Xh& ete.)? | _SeS o7l H—O

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Compnter, Torso or Picture) and WHY’ _

B- WHAT DID YOU LIKE ABOUT THE lNSTRUCTIONAL PROGRAMME

1- Na Swe i Ca Y :-ea_ﬂq SQB ‘ LR e

‘ C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1-(Bxfesive  ve of co~bd6BD Bv.d a=y ofter medels A9

wm?;is Undosdo—a38 7 wleat *“j “read ﬁjﬁﬂam Looks,

2-




Name or Nickname st ) Ay Temadl
Are you male or female S Seva\e

In which school and which grade are you currently registered | Tdamia Collegqe gr l0.C.

What is your home language (English, Afrikaans, Xhosa, etc.)? | ' Evaiich
S

C alouv

o
i

2- (C—\Ovi\-q IS] 2o’ . N I
N — . . .
C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
1- A (oW and  exnlavge  for  kehter darlh,
2- 18 Weher w  We  adv b Ser. wimp Lot v Leing




Name or Nickname T -

Are you male or female 3 G\ 2
In which school and which grade are you currently registered | Taaic L ASE

What is your home language (English, Afrikaans, Xh . etc.)? m\

ﬁ}' wwrn‘m 34 mil,‘ %
.. & gtu gﬁa;ﬁ *fi!

?\C—Euufc e cause

__'l:inz___@_i <= X

<ttt

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
- be&‘t Cﬁ‘ WM g—g& = QWC—S

2- @ D& “-g‘&—‘ s o, §\€>-AA - 1§9tfh Ae~)




Name or Nickname "1Q 2 (1) T (D

Are you male or female : gk,

In which school and which grade are you currently registered Tolomio  Colege

| What is your home language (English, Afrikaans, XhosaL’etc.)" _%L\Qh

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE Com uter, To icture) and WHY?
T__Crnok + B Peoqomn® |, gocou® ¢ A were

(\O\fgg\ ond tre @s%_mg VorY, @

B- WHAT DID YOU LIKE-ABOUT THE INS PROGRAMME
I-  Tree WOE : 'o WS
juct  ShrOgrtionor e

2- Tt WS oS “enkgnnivg
\\______/

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- 1T _suopRet _Yoak  {oOnes)  SHhoud vl I expining  ond

wore HOCKCOl  excrUses .

2- STENME —COreld— Rad ot mok gk e _cuelt oy

o SWMAOS T Ond explrng Bk OCHKl | gubRcE

o r—— PR




Name or nicname _ 1Case Vuckacs, |
In which school are you currently registered __10O=<cag Mexia Hiem
Are you male or female Uaes,

What is your home language (mmn.mac.)

Choice of the programme (Tono. Pictures, Computer) Lt P ¥

COMMENTS ON THE TEACHING METHOD




Name or nicname

e
In which school are you currently registered Oear MbeAt 2
Are you male or female
What is your home language (Engiish, Afrikasns, Xhosa, ) rhroga
Choice of the programme (rorso, Pictures, Computer) sk P1p+urcd

COMMENTS ON THE TEACHING METHOD

1-! lite it beituse i,
body  and 1 uo:v& «S

ut’rade ©r She  Shbhoool

)

kﬁ__gﬁwtow 4o “ile
42743 d ____-f_‘" .40 _6 IE P "

Oy ole, 10 4 lwe_-"“mldo D ey Mme
T\ )

[Leu
ol improce flat oy

2-.

— 1 hot  fe Pt becawe b & fle

%&f} 10 me o tupw about 1L »Frc:wr"

e R I TR P,

oy

e egepo——ap



Name or Nickname
Are you male or female

In which school and which grade are you currently registered bV
What is your home language (English, Afrikaans, Xhosa, etc.)? | €1




Name or Nickname jé=- Katie
| Are you male or female Eernale

ln which school and which grade are you cnrrentlx Wtered u.c.T
What is your home language (English, Afrikaans, Xhosa, etc.)? eng! sh

COMMENTS ONIN STRUCTIONAL Pi;lw(?pGRAMMES

‘F’%&(%ﬂf

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME
{1- J_‘mpﬁl‘to nt to oW about
the d sqf;sh\ac sqs-ren‘ﬂ tno §




Name or Nickname

SN flowep A

PR

Are you male or female

fENMALE

| In which school and which gmde are you cnrrentlx "EE. tered -

ASUAMIA (oufglu aice

What is your home language (English, Afrikaans, Xhosa, etc.l‘.’

ENGLUCH ¢Haemen. |

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or.

(C

or Pictyre andWHY" i
&‘L S

T chooSe the —10(Ce rcaice W
g _Cet b \-m& 0e? YNnarven

ool




Y

Name or Nickname -

'Are you malé or female

T s’uhm’l mmiﬁm)
—

* | In which scliool and which

lanva. G‘rfad' Xt C

A- WHICH PROGRAMM

) )
Ikt C 2, A *

TemoRecause T& ghowd) B (erack) wan Jhe Rodgand 2@  and |
W~ S W Y -
|_Znd DN ir ¥re.

DID YOU CHQOSE. Com uter orsa or Plcture) and WHY? | ©

o~




Name or Nickname M 4y

Are you male or female male

In which school and which grade are you currently registered Z'E/qm“g C'o//%g : Qo

What is your home Ianguage ggnglishz Afrikaans, Xhosa, etc. 2‘.’ qu /@ A

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

Torso_ hecawe
Zeacdor explainc jr to o0

where the _orgenc o in

B- WHAT DID YOU LIKE ABOUT THE' INSTRUCTIONAL PROGRAMME

1 he explained it Gccurard P end wefearned
:b_/gf‘/ bVU ovr mméqtfar‘

v

2 _The mode] with e ol

/qct)c ohqrmrgc f}a/ly Ved/N"HC 3
| with  the ergans and

all . —

_C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

2- 70 iget smoe modele  Por the égﬁhef:r 40 explain

el chould be reseqrch done éu the ¢ fLderrtl .




Name or Nickname
| Are you male or female e
In which school and which grade are you currently %' tered

What is your home languag_e_ ggng!ishz Afrikaan& Xh% et'c.l?

2- —

g




Name or Nickname farzaana b Ahered

Are you male or female Femal e \e

In which school and which grade are you currently registered | ialomia (olkge (%< )

What is your home lang_uage ggnglish, Afrikaans, Xhoss, etc.)? § € nalisk

COMMENTS ON INSTRUCTIONAL PROGRAMMES

A- WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY?

oiCh  eacler becaute. Ny
nd '

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- |+ Ne«&AE‘s jo be abic o amﬁa +he Altient ecchions

of e —Tocd.

> & veor /EEC§E> beenge vt v Copething  ditient  and
Cindg re AL ng= =
= T

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1- 'TN.R could we  Boob patetial = "'guu‘dc, Q\' _Some

here " Rhey C Pleically o perakes Tt individuad -

bcdq

C R

—— . -




Name or Nickname MILky ]
Are you male or female I T I s
In which school and which grade are you currently registered lSLAMm COLEGE , GEADE 8

[ What s your home language gg_ng!ish, Afrikaans, Xhosa, etc.)? m&ucu

1- |
_g!! lﬁm’nc .
U

{2- 1t W
wekb ust wofe  (exclhiog
! 9 =




Name or Nickname - R .,
LAre you male or female b (erm Sle

d In which school and which

12- TS e s yecalarivy
W/




Name Toruan
Sumame Odere.
In which school are you currently registered WAC T
Are you male or female Cexala
What is your home language (english, Atriksans, Xhosa, etc.) Cmein\a
Choice of the programme (Torso, Pictures, Computer) TS.—; o

COMMENTS ON THE TEACHING METHOD

A- WHAT | LIKED ABOUT THE INSTRUCTIONAL PROGRAMME

1- W‘O_ﬂw § guu ack

2@-9?523%;2 bodol to  teog with

B- WHAT | SUGGEST TO IMPROVE THE TEACHING MATERIALS

Qreca. g;mes.

- vorpels =vouidh 82  Smadh enouohs ® dnon ko eochk |




Name or nichame o P

In which school are you currently registered 1w
|Are you maie or female 02
What is your home language ( Engheh, Mrkasne, Xhoss, oe) 0 éee,ngk\{i s

Choice of the ) programme (Torso, Pictures, Compllu) R R VoY)

COMMENTS ON THE TEACHING METHOD T

A-WHAT | LIKED ASQUT THE INSTRUCTIO}

”‘iﬁ%,ﬂ

e it 3o e R v Tt TR % s L




. “ (4 - .
Name or Nickname Sheres” (Sheookiot)

Are you male or female Cervole

| In which school and which grade are you currenwstered Islava Colege (Grock 1d)

What is your home language (English, Afrikaans, Xhosa, etc.)? | &~ahed~

COMMENTS ON IN STRUCTIONAL PROGRAMMES

WHICH PROGRAMME DID YOU CHOOSE (Computer, Torso or Picture) and WHY? | &

2- Tk \cm‘\ Qs Exd%§§ ard 4 =g makes
e ﬁncf = Ne_n n(:ellccﬁk\

\)

C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS

1-  Trheve 7s eroumyin prosvevenk ool @hmwcl IS

suoclest akboutr e f\'C&CA/\wQ waenas

W T CWMYY - —— o ———

2-

Thenk o

U
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E AT
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Name or Nickname o 1 Acu e

Are you male or female ol fonate
In which school and which grade are you currentl tered | Grocle |}

What is your home language (English, Afrikaans, Xho

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1-

Thtm e AV oTE

'& I .,;,.;... oo w o i A a1

it <

[} N 4 c gg |‘b“ -

1-

That e Bia € ot

o< o r-e .f"t“:f'f@-(:imq amrol wa?f-h

| = e a4 whw




Name or Nickname g

Are you male or female ' M NT .U
| In which school and which grade are you currently registered { FoudC® (plieal
| What is your home language (English, Afrikaans, Xhosa, etc.)? O

COMMENTS ON INSTRUCTIONAL PROGRAMMES

go: 14

B- WHAT DID YOU LIKE ABOUT THE INSTRUCTIONAL PROGRAMME

1- 4 :
b W (@ (m(tﬁ TtV

z I VT S S . mmwwzw:mvtlj

\ A, J » /
N SR T -
C- WHAT DO YOU SUGGEST TO IMPROVE THE TEACHING MATERIALS
|1- sl MO UK
MOX ! ofvt thdt m O e
TN V\D‘» Q“"

3 T oot WM

B i s T T
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GRreao= V-
Name or nicname ' NoSibo
In which school are you currently registered Oecrz.  Mbeey
|Are you male or female - &We
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FEEDBACK “EVALUATIONS REPORTS”
Ne.1

1.1. Report of success (12. 11. 1998)

The pilot study was conducted with ten volunteer 11-12 years old pupils at St.
Augustine's R.C. Primary School on Thursday November 12, 1998 using three
instructional programmes for teaching the names of eight parts of the digestive system.

1.2, School:

St. Augustine's R.C. Primary School is a school with in the Department of Education and
Training in Wynberg, Cape Town. The majorities of the pupils at St. Augustine's R.C.
Primary School are from a lower socio-economic background and speak English,
Afrikaans, and Xhosa as their languages. It is a mixed school with an enrollment of 850

pupils.
1.3. Sample: .

A randomly selected 11-12 years old 10 pupils (N=10) from Mr. Valentine's classroom in
the St. Augustine's R.C. Primary School; 5 of them were boys, 5 were girls, all English

speaking.
1.4. Duration:
Administration of the pilot study took 40 minutes.

Pre-test time took 8 minutes. It was composed of eight completion items to label on a
black and white picture of the human digestive system.

Orientation procedure time took 16 minutes.

Interventions: v

Torso with eight labels: 5 minutes.

Coloured picture with eight labels: 3 minutes.
Computer graphic with eight labels: 8 minutes.

Post-test time took 4 min. It was composed of eight completion items to label on a black
and white picture of the human digestive system.

1.5. Instructional methods chosen:

1- Picture of digestive system: One girl preferred thc picture as the medium of
instruction



2- Torso: 2 boys preferred the torso as the medium of instruction.

3- Computer: 4 girls, 3 boys preferred the computer graphic as the medium of
instruction.
1.6. Procedure:

Firstly, Mr. Valentine, teacher of the pupils, introduced me to the pupils. We greeted each
other and spoke about school. Mr. Valentine explained the importance of the study, but
that it was not for marks.

I mentioned about the purpose and procedure of study (tests, instructions)

We gave the pre-test that consists of 8 items to label and we explained that they would
label if they knew. If not, it didn't matter. They labeled the items themselves. It took 8
minutes.

After finishing the Pre-test, all pupils went outside the classroom to choose one of three
instructional programmes on offer. .

We organized the three instructional programmes separately on desks: torso, colour
picture and computer graphic.

Pupils came inside in pairs, saw, and investigated the programmes, talked with each
other, chose one of them. According to their choices, we organized pupils as groups.

According to their groups, I delivered instructions and then they practiced and labeled the
eight parts of the dlgestlve system themselves. They were excited about their

participation in the exercise.

After finishing the instruction section, the pupils spoke about their achievements. They
looked like very happy. It took 16 minutes totally.

Finally, We gave the post-test as re-tést. They labeled the test. It took 4 minutes.

1.7. Results and Observations

This pilot study proved successful with the generous assistance and co-operation of the
teacher, Mr. Valentine Nefdt, in the St. Augustine's R.C. Primary School.

Pairs of students were conducted through the experimental pre-test / orientation /
instructional intervention / post-test programme which lasted for 40 minutes.

The pre-test took 8 minutes. It comprised eight completion items to be labeled on a black-
and-white picture of the human digestive system. Pilot study pre-test scores averaged 2.8
out of 8. '
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Orientation of the participant students to the three different instructional mterventlon
options available took 16 minutes.

Typically, the times taken for completion of the three different intervention treatments
were:

Torso with eight labels: 5 minutes.
Coloured picture with eight labels: 3 minutes.
Pentium computer graphic with eight labels: 8 minutes.

The post-test duration was typically 4 minutes. It comprised eight completion items to be
labelled on the pre-test black-and-white picture of the human digestive system provided.

To date the pilot study trial conducted with English / Afrikaans students in one
economically depressed suburb of Cape Town found that 70% of the student participants
chose the Pentium computer graphic as their preferred instructional method; 20% of the
students opted for the Torso as their preferred teaching strategy; and only 10% of the
sampled students preferred a hand-held coloured picture of the human digestive system as
their instructional medium of free choice. All students who took part in, the exercise
expressed excitement and eagerness to participate in the investigation, and all expressed
pleasure in the final outcome, namely, that their pre-test scores all improved. Some
students' achievement scores increased by one mark out of eight. Other students' scores
increased by as much as six marks out of eight, e.g. from 2/8 to 8/8 using the Pentium, -
during the 40-minute period assigned for the experiment.

This pilot study served to identify and correct some of the problems when conducting the
research, namely the need for clear instructions and the need for pupils to give their ideas
about the working of study.

It also indicated that needed for another study using larger and mixed groups in order to
be able to carry out statistical tests.]

No: 2 .
2.1. Report of success (17. 2. 1999)
The pilot study trial was conducted with five volunteer adult students at university of

Cape Town on Wednesday February 17, 1999 using three instructional programmes for
teaching the names of sixteen parts of the digestive system.

2.2, Sample: e g

A randomly selected adult students (N=5) from Prof. Rochford's science education HDE //
group at the school of education at UCT; 1 of them was boy, 4 were girls, all Engh?/

speaking. -1 R




2.3. Duration:
Administration of the pilot study took 23 minutes.

Pre-test time took 9 minutes. It was composed of sixteen completion items to label on a
black and white picture of the human digestive system.

Orientation procedure time took 9 minutes.
Interventions:

Torso with sixteen labels: 2 minutes.

Coloured picture with sixteen labels: 3 minutes.
Computer graphic with sixteen labels: 4 minutes.

Post-test time took 5 min. It was composed of sixteen completion items to label on a
black and white picture of the human digestive system.

2.4. Instructional methods chosen:

1- Picture of digestive system: Two girls preferred the picture as the medium of
instruction.

2- Torso: 1 girl preferred the torso as the medium of instruction.
3- Computer: 1 girl, 1 boy preferred the computer gréphic as the medium of instruction.

2.5. Procedure:

Firstly, Prof. Rochford introduced me to the students and explained the importance and
aim of the study.

I mentioned about the purpose and procedure of study (tests, instructions).

I gave the pre-test that consists of 16 items to label and I explained that they would label
if they knew. If not, it didn't matter. They labeled the items themselves. It took 9 minutes.

After finishing the Pre-test, all students chose one of three instructional programmes on
offer. .

I organized the three instructional programmes separately on desks: torso, colour picture
and computer graphic. -

Students saw, and investigated the programmes, chose one of them.
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According to chosen programmes, I delivered instructions and then they practiced and
labeled the sixteen parts of the digestive system themselves. They were excited about
their participation in the exercise.

After finishing the instruction section, the students thought about their achievements.
They looked like very happy. It took 9 minutes totally.

Finally, I gave the post-test as re-test. They labeled the test. It took 4 minutes. At
the back of post-test there was questionnaire about study. They filled the questionnaire
and write their comments.

2.6. Results and observations

To date the second pilot trial conducted with students in Cape town found that 40% of the
student participants chose the Pentium computer graphic as their preferred instructional
method; 20% of students opted for the Torso as their teaching strategy; and 40% of the
sampled students preferred a hand-held coloured picture of human digestive system as
their instructional medium of free choice. According to their comments, all students who
took part in the exercise expressed excitement and eagerness to participate in the
investigation and all improved. And also according to their comments I changed
procedure of application and instructions and also components of the digestive system,
which I teach. Some students® achievement scores increased by three or marks out of
sixteen. Some students’ scores increased by much as ten or eleven marks out of sixteen,
e.g. from 1/16 to 16/16 using the Pentium, during the period assigned for the experiment.

Ne:3

3.1. Report of success (10. 3. 1999)

The pilot study trial was conducted with 21 volunteer scondary school students at Star
International High School on Wednesday march 10, 1999 using three instructional

programmes for teaching the names of sixteen parts of the digestive system.

3.2. Sample:

A randomly selected secondary scholl students (N=21) from Mr. Inal’ classroomin Star
International high school; all of them were boys. It was boys high school in Athlone
some of them are English speaking , some afrikaans speaking.

3.3. Duration:
Administration of the pilot study took 80 minutes.

Pre-test time took 25 minutes. It was composed of sixteen completion items to label on a
black and white picture of the human digestive system. o

e S N



Orientation procedure time took 35 minutes.
Interventions: '

Torso with sixteen labels: 14 minutes.

Coloured picture with sixteen labels: 11 minutes.
Computer graphic with sixteen labels: 10 minutes.

Post-test time took 20 min. It was composed of sixteen completion items to label on a
black and white picture of the human digestive system.

3.4. Instructional methods chosen:

1- Picture of digestive system: 5 boys preferred the picture as the medium of instm;:tion.
2- Torso: 10 boys preferred the torso as the medmm of instruction.

3- Computer: 6 boys preferred the computer graphic as the medium of instruction.

3.5. Procedure:

Firstly, I divided students into two groups as ten and eleven.

I explained the importance and aim of the study.and not for marks.to each group.

I mentioned about the purpose afxd procedure of study (tests, instructions).

I gave the pre-test that consists of 16 items to label to each group seperately and I
explained that they would label if they knew. If not, it didn't matter. They labeled the

items themselves. It took 25 minutes totally.

After ﬁmshmg the Pre-test, all students chose one of three instructional programmes on
offer.

I organized the three instructional programmes separately on desks: torso, colour picture
and computer graphic.

Students saw, and investigated the programmes, chose one of them.

According to chosen programmes, I delivered instructions and then they practiced and
labeled the sixteen parts of the digestive system themselves. They were excited about
their participation in the exercise. After finishing the instruction section, the students
thought about their achievements. They looked like very happy. It took 35 minutes
totally.

Finally, I gave the post-test as re-test. They labeled the test. It took 20 minutes. At the

back of post-test there was questionnaire about study. They filled the questionnaire and
write their comments.



3.6. Results and observations

To date the third pilot trial conducted with students in Cape town found that 28% of the
student participants chose the Pentium computer graphic as their preferred instructional
method; 48% of students opted for the Torso as their teaching strategy; and 24% of the
sampled students preferred a hand-held coloured picture of human digestive system as
their instructional medium of free choice. According to their comments, all students who
took part in the exercise expressed excitement and eagerness to participate in the
investigation and all improved. Some students’ achievement scores increased by three or
four marks out of sixteen. Some students’ scores increased by much as ten or eleven
marks out of sixteen, e.g. from 1/16 to 16/16 using the Pentium, during the period
assigned for the experiment

The averages of post-test results according to students choices are like these: Computer
4.33, Picture: 4 and Torso: 3.7

Actually it seems there is no significant differences in achievement scores but it
obviously shows if carries out with larger samples there will be significant differences in
their achievement scores on tests.

Conclusion

It appears, from pilot studies carried out, that there might be some significant differences
in the students' test scores. Clearly this pilot study will produce results that are more
definite if carried out with larger and mixed groups and also at different levels.

Trials of three samples of students in 1998 and 1999 indicate that it is successful in
appreciably ' increasing students’ scores on tests on human physiology; and the
investigation is continuing with larger samples in Cape Town.
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