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“You learn by doing.” (S1002, instrument 2)

Only one student (S1001) was consistent in her responses.
“We don’t do it ourselves, Some students do but, mostly the teacher does it. The teacher asks someone

else to help her.” (S1001, interview)
“At school our teachers do many experiments with us. We particularly do many experiments in
chemistry to help us understand our work better and to see what happens, not only read about it,”

{81001, instrument 2)

Probably the instructions were not explicit enough, so these students did not know what was
expected of them. The expectation was for the students to say whether they did practical work at

their school and state how it was done (whether teacher demonstrations, group or individual

activities).

When compariag Sefika high school students’ responses to the interview and instrument 2 it was

difficult to find any consistency in the responses in terms of how practical activities were done,

except when they mentioned the issue of a lack of apparatus.
“We are not familiar with practical work because of lack of apparatus.....” (52005, interview)

.......

“At my school we are not very familiar with practical work because of lack of apparatus.

(82005, instrument 2)

What one can conclude is that there was little practical work done at this school.

Abdool Moosa high school students showed some consistency in their responses. On both the

interview and instrument 2 they mentioned the fact that practical activities were demonstrated by

the teacher.

(11

crnven rers

experiments for us.” (S30031, interview)

We have done practicals but not us as pupils, our teachers have done practicals...the

“Up to matric level all experiments were carried out by teachers.” (S30031, instrument 2)
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Students at Matsieng gave consistent responses. According to their account on the second part

of the interview and instrument 2, they did not do practical work because of a lack of apparatus.
“Ah...we don’t usually do practical work, we don’t have equipment.” (S4005, interview)

“Mostly it depends on the teacher who is teaching that subject. We didn’t do much in chemistry. Our

problem was that we didn’t have much apparatus so far.” (34005 instrument 2)

The issue of science laboratory micro-scale equipment and biology practical activities comes out
again in this table (Table B) and has already been addressed in section 5.3.

Instrument 2 was therefore, not found valid.

The last instrument to be validated is instrument 3.
5.3.2 Validating instrumient 3

The same procedure as in section 5.3.1 is used to validate instrument 3, that is bringing together
responses from instrument 1 and 3 from the 98 students who participated in the study. Table B

(see Appendix B) displays students’ responses to the 2 instruments mentioned.

Again, most of the students coded with book familiarity in instrument 1 were coded with teacher
demonstrations in instrument 3 which turther confirms the relationship between book familiarity
(1B) and teacher demonstrations (2A). The interesting thing about the responses is that students

did not leave blanks as they did with instrument 1. In this instrument the respondents only had

to tick, for them it was an easy task todo. T his strengthens the argument of unwillingness to work
on instrument 1 on the part of some of the respondents becauss it was more demanding than

instrument 3. Instrument 3 was testing passive knowledge as students merely had to recognise

names of equipment rather than recall uses.

The next step is to establish how valid is this instrument (instruments 3) by looking at frequency

of the consistent combinations in relation to instrument 1.
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Below is a table of all the combinations obtained from instrument 1 and 3. The combinations in

bold are the ones that are considered consistent.

Table 5.3 Combination of codes obtained from instrument 1 and 3

Combinations
Specific Passive Frequency
remembered experience
experience (instrument 3)
(instrument 1)

1A 1B 3

1A 2A 11

1A 2 3

1A 3 3

iB 1B 8

1B 2A 35

1B 2 6
3 3 9
2 ZA 4
2 2 1
2 3 10
3 2A ]
3 3 4

A careful look at table 5.3 shows a common trend with the combinations, except for two sets of
combinations. In all the other combinatious, the codes in the second column are higher than in
the first column. This is exactly the same situation as in table 5.2 Possible reasons for the lower
codes in first column (instrument 1) have already been mentioned in section 5.3.1. In both
columns (for instrument 1 and 3) are codes showing students’ specific practical experience. One
should remember that instrument 3 was testing passive knowledge. Students had a simple task

to do, that of just ticking. Probably that is why they did not leave blanks. As a result they obtained
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higher codes than with instrument 1, may be for same the reason that it (instrument 1) was more

demanding than instrument 3.

A closer look at the all the combinations (see Appendix B table B) shows that over 51 students
had code 2A (teacher demonstration). What is interesting with Matsieng high schools students
is that instead of only two students claiming teacher demonstrations, as it was the case in section
5.3.1, six of them now had code 2A. This show some inconsistency in their responses. Maybe
the format of the instrument somehow influenced students’ responses. It should be remembered
that in instrument 3 students had to just tick. It is possible that students just ticked without giving

it a thought or may be they did give it a thought but decided to exaggerate.

What the researcher is trying to establish here is the reliability of some of the students’ responses
to instrument 3 and the combinations that result out of this. Just like with insttument 2,
combinations like (1A, 2A), (1B, 2) and (1B, 3) (sce table 5.3) one could argue that they could
aswell be (1B, 2A for reasons pointed out above. Also, the interview responses (both teacher and

student) reveal that most students had more teacher demonstrations than group or individual

activities.

5.4 Concluding remarks
This chapter discussed data presented in chapter 4. The main task in this chapter was to validate

the primary instrument (instrument 1) which, in turn, was used in validating the other two

instruments (instrurnent 2 and 3). Validation of these instruments is the core of this study.

Instrument 1, with the help of data obtained from teacher and student interview sessions, was
found to be valid though it could only identify everyday familiarity, book familiarity, some
laboratory familiarity, and good laboratory familiarity, and not teacher demonstrations. Students’

interview responses were match against teachers’ and some consistency was established (see table
5.5
Instruments 2 and 3 were found not to be good match to instrument 1. Hence they were not found

valid. The fact that the percentage of consistent combinations in both cases was relatively low
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deemed the two instruments not valid (see tables 5.2 and 5.3). Furthermore, for instrument 2, data
from second part of the interview session (on perceived experience) was compared with one from

instrument 2 (on perceived experience as well) and little consistency was established there.

One may argue that instrument ‘2 was measuring something different from the other two
instruments. Instrument 2 measured perceived practical experience of the students, while the
other two instruments (instrument 1 and 3) looked at remembered and passive practical
experience, respectively. A match between the three instruments was supposed to have been

established if there was consistency in the students’ responses to all the instruments.

Students may have exaggerated about their practical experience (perceived experience). Probably
this is why codes obtained from instrument 2 were higher than those in instrument 1. Another
factor that could have contributed is that students may not have been clear what was expected of
them when giving an account of their practical experience in instrument 2. Hence the

inconsistency in their responses.

As for instrument 3, anybody could have placed a tick wherever they liked without giving ita
thought, or may be they did give it a thought but, decided to exaggerate. Again for reasons
mentioned above, they could as well give a false impression of the real situation in as far as their

practical experience is concerned,

On the other hand, with instrument 1 it was rather difficult for the students to write anything to
impress or give a false impression. With instrument 1 students had to give names of the
apparatus, say whether they have used them, and give their uses. So this did not allow for cheating
and guess work from the students. It was either you knew the piece of apparatus and its use, or

you didn’t. Instrument 1 was more demanding than the other two instrument.

The next chapter will summarise all the data, present some findings in this study as well as giving

recominendations.

92




CHAPTER 6
SUMMARY, CONCLUSION AND RECOMMENDATIONS

6.1 Introduction

This chapter begins with a brief summary of the whole study, inciuding research questions and
comments, how the study was carried out, and its findings. The findings and conclusions resulting

from this study will also be discussed. Limitations of the study and recommendations will also

be looked into.

6.2 Summary of the study

Four schools participated in the study, with a total of 98 students and § physical science teachers
also involved. To capture a variety of experience across the diverse schools in South Africa,
schools were selected from three different historical communities, White, Indian and Black. The
purpose of this study was to validate instruments (three instruments) used to establish chemistry
practical experience of high school students. This was achieved by means of both teacher and
student interview sessions. Instrument 1(the primary instrument) was validated using responses

from the interview sessions, and in turn, instrument ! attempted to validate the other two

instruments. This study was guided by research questions cited below.

6.3 Research questions and comments

Basically there are two research questions, with question ( A) having two sub-questions and

question (B) none. Question A and its sub-questions will be answered together. Below are the

research questions followed by answers.

A. How valid are existing instruments in determining learners’ high school chemistry

practical experience?
(1) To what extent does the information obtained from these instruments

tally with their actual experience?
(ii)  How well do the various instruments agree with each other with regard

to high school chemistry students’ practical experience?
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B. How do these instruments discriminate between the different practical

experiences that high school chemistry students might have?

6.3.1 Findings

Question A: How valid are existing instruments in determining learners’ high school

chemistry practical experience?

Instrument 1 measured students’ specific practical experience and could only account for
everyday familiarity, book familiarity, some laboratory familiarity, and good laboraiory
familiarity, but could not identify teacher demonstrations. Subsequent to responses to instrument

1 and during the interviews it was discovered that instrument 1 did not pick up teacher

demonstrations.

Specific practical experience was measured through students’ ability to describe the functions of
common pieces of apparatus they have actually used themselves in school practical work. The
validity of instrument 1 was suspect because it could not pick up teacher demonstrations. A data
gathering instrument ought to measure what it is supposed to measure (Sanders and Banda, 1997)
in this case practical experience. Also, data collected may be distorted, and construct validity
affected (Lubben, 2000). Cohen and Manion (1994:p.233) argue that exclusive reliance on one
method “may bias or distort the researcher’s picture of the particular slice of reality a researcher

is investigating. Hence interview sessions were used to validate instrument 1.

An overall picture of the sample drawn by instrument 1 was that students had book familiarity.
However, interview responses indicated the prevalence of teacher demonstrations where
instrument 1 indicated book knowledge. It would then imply that what instrument 1 identified as
book familiarity was actually teacher demonstrations. These relationship was established from
both student and teacher interview responses. Although instrument 1 could not identify teacher
demonstrations, on comparing data obtained from the first part of the student interview sessions

(16 students) with data (same 16 students) from instrument 1 consistency was observed. Within

the limits instrument 1 was found to be valid.
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Instrument 2 measured students’ general practical experience, and was indicated by their views
about the nature of their practical experience. Respondent’s views can be biased some times and
this is crucial in as far as validity is concerned, as reliability of responses is a prerequisite for
validity (Sanders and Banda, 1997). Students’ views about their practical experiences, for some
reasons, may portray a different picture of the real situation. As a result, construct validity will

be affected by student responses giving a wrong impression rather than the actual situation
(Lubben et al., 2000).

The way instrument 2 is struciured can be confusing to some respondents , hence influencing the
validity of the data collected (Lubben er al., 2000). For example, the use of phrases like: a few
experiments, many experiments can be interpreted differently by respondents. The question is,
how many experiments will be considered to be ‘a few’ or ‘many’? Vague instructions like these

ones affect criterion validity because respondents will differ very muchi in their responses.

Instrument 2 was therefore, found not to be a good match to instrument 1. Some discrepancies
were observed when comparing data from the two instruments (instrument 1 and 2) indicating

some inconsistency in students’ responses to instrument 2.

[nstrument 3 measured students’ passive experience where they (students) had to place a tick in
an appropriate space. One weakness, with this instrument, that can be pointed out is that anybody

can respond to it without having practical experience. In this case validity is compromised.

Instrument 3, as weil, was found not to be a good match to instrument 1. Again codes obtained

from instrument 3 were higher than those in instrument 1 indicating inconsistency.

During student interviews students mentioned that most of the practical activities that were taking

place at their schools were done by teachers. In other words, they were exposed to more teacher

demonstrations than group or individual activities. The only exception to this was Matsieng high

school where students did very few practical activities and had to rely on their text books. In an

interview session $40011 from Matsieng high school said the following about practical work at

this school, “We don’t do it. We just talk about experiments. No practical work at all.”
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Teachers in their interview sessions, also mentioned that at their schools there were more teacher
demonstrations than group or individual activities. According to the teachers this was because of
a lack of apparatus, as TA2 (a teacher from Abdool Moosa high school) asserts, “Yes they did

[practical work] but it was demonstration because we don’t have enough apparatus.....”,

Instrument 1, as already mentioned could not detect teacher demonstrations. As a result it could
not explicitly show whether a student with code 1B was actually exposed to teacher

demonstrations as this was observed in the interviews and instrument 2.

Instrument 2 could not give a true reflection of the students’ actual experience because students

where not consistent in their response. Another thing, it could not pick up students’ everyday
familiarity.

As for instrument 3 higher codes were obtained in all the cases as compared to those obtained
in instrument 1, though it showed students having more of teacher demonstrations, which is
exactly what was obtained from interview responses. Instrument 3 could not give a true reflection

of the students’ actual practical experience as inconsistencies were observed when comparing

data from this instrument and instrument 1 which led to a relatively low percentage of consistent

combinations as well.

An overall account on the three instruments (and the interviews) in as far as agreeing with each

other is that, instrument 1 agreed very well with students’ interviews but, not with instrument 2

and 3.

Question B: How do these instruments discriminate between the different practical

experiences that high school chemistry students might have?

L I S VR S R
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Instrument 1 shows that students at Matsieng high school had book familiarity, which was

y responses from the interview sessions. So this is a true reflection of these students’
at students at Abdool Moosa high school had

LY

i

confirmed b
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book familiarity as well as having some laboratory tamiliarity. The book familiarity was actually
found to be teacher dgmonstrations. This is also true because that is what both the students and
the teachers said in the interview sessions that they (students) had the opportunity of doing group
activities and watching teacher demonstrations. According to instrument 1 students at Sefika and
Highlands high schools, students were exposed to teacher demonstrations. This was confirmed

by student and teacher interview responses.

The other two instruments also show students’ different practical experiences clearly like
instrument 1. Again, from these instruments, one could see that Abdool Moosa high school

students had better practical experience than the other schools.

6.3.2 Comments on the findings

From what the researcher observed during the visits to the four schools, and the data gathered
from teachers and students who participated in this study, students involved in this study had
different practical backgrounds. First of all, the state of the laboratories at these schools was very
different, for cxarmple, at the two schools in the Black township, laboratories had almost nothing.
In onc of these two schools the laboratory was no longer in use because of lack of facilities and
poor conditions of the laboratory. At the former Indian school, laboratories were in good

condition although the teacher complained that the school did not have adequate equipment to

do individual activities.

The fourth school ( former “White”) had good laboratories and sufticient laboratory equipment
but, they also had their own problems which were mentioned in chapter five, So students there,
like in the Black township had to rely mostly on teacher demonstrations. Only at the former
Indian school that students had the opportunity of having group activities simply because they had

to sit for a practical examination at the end of the year. The vast difference in the students’

practical experience (from the four schools) could also be seen in the way they responded to the

3 instruments, as well as in the interview sessions (see table 4.2).

One of the schools (Highlands high school), had adequate laboratory apparatus, but because of

problems already mentioned, students were given more teacher demonstrations (sometimes with
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the help of some students), little group work and no individual activities. On the other hand,
Abdool Moosa high school had just enough Iaboratory equipment but the students performed very
well in instrument 1. At this school students had occasional opportunities to do practical work in

groups though most of the activities were teacher demonstrations, possibly because they had to

sit for practical examinations at the end of the year.

The two Black township schools had a serious problem concerning laboratories and laboratory
equipment, As mentioned earlier, in one of the former Black schools (Matsieng) the laboratory
was closed because of its deteriorated conditions and lack of equipment. So students there had
to rely on their text books, that is, they had more of theory than practical work. Hence that’s why
almost all of them had book familiarity and this is confirmed by the other instruments as well.
Sefika high school (former Black school) had a laboratory but it was empty. There was basically
nothing in the laboratory, also the conditions of the laboratory were not good at all. Although they

had teacher demonstrations, these were rare according to the teachers and students. Teaching

consisted mostly of theory with some video tapes on certain experiments.

Most students who got code 1B (book familiarity) in instrument 1 had code 2A (teacher
demonstration) in instrument 2 and 3. This relationship has already been explained earlier.
Instrument 1 was found to be valid despite the fact that it could not detect teacher demaonstration
which instrument 2 could do. It follows then that instrument 1 and 2 should be combined to

construct one instrument which would be ideal for establishing chemistry practical experience of

high school students.

What one can learn from this study is that,

(i) Adequate supply of laboratory equipment or facilities do not, on their own ensure
laboratory familiarity.

The way practical work is implemented has an effect on students’ practical
experience. This means that if students passively watch teacher demonstrations
then they gain little in terms of practical experience, unlike when they are given

the opportunity of doing practical activities individually or in groups.

(iD)
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6.4 Conclusion

This study set out to validate three instruments that were used in establishing chemistry practical
experience of high school students. Instrument 1 was to be validated first, and in turn it was to

validate the other two instruments. A questionnaire consisting of these three instruments was

given to 98 students from the four schools already mentioned.

Student interview sessions were to validate instrument 1. This mesans that students’ responses to
instrument 1 were to be matched with those from the interview sessions. Only 16 students (4 from
each school) participated in the interview session, hence their data was used to validate instrument
1. Teacher interview sessions were used in a complementary way to support or negate student

responses. Instrument 1, though it could not measure teacher demonstrations, was found to be

valid,

There are certain factors that could have affected the validity of instrument 1. These factors

include the following:

> Teacher demonstrations
Instrument 1 Was limitations in that it could not measure teacher demonstrations. Since the

interview responses, with a few exceptions, matched those of instrument I, instrument 1 was

considered to be valid.

> Pictures not clear

Some of the pictures in the instrument appeared not to be clear to some students. As already

mentioned, some students confused a measuring cylinder for a vern

v

was a T square us

instrument.

> Blanks

ier scale. One student said it

ed to measure small distances. These could have affected the validity of the

The instructions in instrument 1 stated that students should leave blanks if they have not used a
it means that they did

particular pjece of apparatus. The assumption is that, if students left blanks
not used that particular piece of apparatus. Now if students left blanks because they did not know
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the pieces of apparatus the instrument could not tell. The instructions were not explicit enough.
Hence this corld affect construct validity because one could not teli whether the blanks were left

as per instruction or because students did not know the pieces of apparatus.

iy

»  Biology experier:ce - laboratory experience in general

Most of the apparatus in instrumer” * could _ave been used in biology practicals. So a biclogy

students with little or no chemistry Jractical experience could have easily handled instrument 1.

PN,

The instrument may not have been able to discriminate clearly between biology practical

e

experience and chemistry practical experience. This could influence the validity of the instrument

e

because the focus of this study is on chemistry practical experience.

e

Again, responses of students with general laboratory experience could also influence negatively

the validity of the instrument. The students may have used plastic bottles or cans, for instance,

as beakers. Such students would have difficulties in identifying the 10 pieces of apparatus in

instrument 1.

»  Micro-scale equipment
Micro-scale equipment is different from standard laboratory equipment. Besides being too small
the apparatus are not the same, for example, in shape. Student with the experience of micro-scale
equipment may find it difficult to identify the standard pieces of apparatus in instrument 1.

Instrument 1 would not have picked up this form of practical experience.

Instrument 2 was to be validated by instrument 1. Instrument . responses did not match with
those of instrument 1. Again codes obtained from instrument 2 were higher than those of
instrument 1, implying inconsistency between the two instruments. There was also some
inconsistency in what some students said about they practical experience in the interview and

instrument 2. Instrument 2 was found not to be a good match to instrument 1 hence was found

not valid.

s (2000) who compared the same aspects of

al. (2000:p.93) the data collected in their

These findings may contradict Lubben et al.’
instrument 1 and instrument 2. According to Lubben et
study “show that there is no significant difference between students’ perceived and remembered
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leve p perience.” Their conclusion was made after some statistical calculations on

the data collected.

In the current study, no statistical calculations were done. The data collected from instrument 2
were coded and compared with data from instrument 1. A simple comparison of data from the

two instruments (instrument 1 and 2) showed some inconsistency in students’ responses.

Lubben et al. (2000:p.93) further indicate that based on their findings on the relationship between
perceived and remembered practical experience, “one could cqually validly ask students’ views,
very generally, on how much laboratory work they have done.” This is on the assumption that test
for remembered practical experience as used in their (Lubben et al., 2000) study is accepted to
demonstrate the actual level of practical experience -(Lubben et al,, 2000). However, in the
current study there was no match between responses from instrument 1 and 2, as a result
instrument 2 was considered not to be valid. To rely on one instrument which measures students

perceived prestical experience could be crucial for validity purposes.

As mentioned earlier, students’ views may not always postray the actual situation, and the validity .

of their responses may e doubtful. Again, the usc of only one instruinent does not guarantee
valid data. Another important point to mention is that the success of an instrument to produce

highly valid data in one context does not necessarily guarantee the same results in another context

(Sanders and Mokuku, 1994).
Lubben et al. (2000) when dealing with instrument 2 focused only on data from first part of the
ad to tick in the appropriate space (see appendix B). They (Lubben

tated in writing their practical experiences

instrument where students h
et al., 2000) did not code the part where students had s
at their respective schools. In the current study this part was looked into and coded. Students from

the same schools gave different views about their practical experiences. Most of the data collected

from this instrument were not consistent with that of instrument 1.

Factor:. .hat could have affected the validity of instrument 2 include the following:

»  inexplicit instructions
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The instructions in part (a) of instrument 2 were may not have been clear to some students. The
fact that phrases like ‘a few’ and ‘done many’ could have confused some students. One would not
be sure as to how many experience are ‘a few’ and how many are ‘many’. This has negative

implications in as far as criterion validity is concerned. Hence the validity of the instrument could

be questionable.

»  Anopen-ended question (part (b) of instrument 2)
When respondents are asked to give their views on certain issues, in most cases they exaggerate
for reasons know to them. They tend to portray something that does not happen in the actual

situation. Biased views can be crucial in as far as validity is concerned.

Open ended questions may lead to unfocussed responses. Fowever, sometimes open ended

questions may be useful depending on what the objective is.

Instrument 3 was also not a good match to instrument I as seen by the relatively low percentage

of consistent combinations. Codes obtained from this instrument were higher than these in

instrument 1. Hence instrument 3 was . yund not valid.
One factors that could have affected the validity of instrument 3 is:

»  the format of the instrument
Instrument 3 was testing passive knowledge as students merely had to recognise names of the

apparatus rather than recall their uses. Students, like in a multiple choice test, were to tick the
appropriate spaces provided. Ticking in, is a simple thing to do even a person who has no

practical experience could handle instrument 3 by guess work. The validity issue can be easily

distorted.

The analysis of data collected from the three instruments and interview sessions (teachers and
students) reveals students’ chemistry practical experience overall, as being teacher
demonstrations. This means that most of the students from the four schools were exposed to more

teacher demonstrations than individual ur group activities. Against this background, one may

concl
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students from Abdool Moosa high school had better practical experience compared to the other

schools, while Matsieng was the lowest since students there had almost no practical activities at

all.

Instrument 1 needs some minor improvements, for example, being able to measure teacher

demonstrations, to establish students’ practical experience. The other two instruments may not

be used because they are not considered valid.

6.5 Limitations of the study

Due to the scope of this study, only four schools were selected to participate. A total of only 98
students and 8 physical science teacher from the four schools also participated in this study. Based
on the sample of this magnitude one may not generalise the findings in terms of students’

chemistry practical experience in South African schools. The findings of this study can only apply

to those students and schools that participated in this study.

The study also did not deal with other types of practical experience. For example, there are
activities that make use of representations of real objects or materials, such as computer
simulations or video recordings (Meester and Maskill, 1995; and Millar ef al, 1999). Other
examples, as Lubben et al. (2000:p.89) argue could include “visits [of students] to science

exploratoria, descriptions of experiments in textbooks or films, or indeed any combination of

these.” The study did not cover micro-scale equipment.

Other limitations of the study include:

»  The researcher could not interview all the students who participated because of

the short time frame. As a result, only 16 students were interviewed.

interviewed.
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6.6 Recommendations

The diagrammatic representation of the 10 laboratory apparatus in instrument 1 should be done
in such a way that it does not confuse respondents. The pictures should be drawn to scale. In this
way students would not confuse a burette with a thermometer. Because the pictures were in
black and white and not in colour this might have made it difficult for some students to identify
some of the apparatus. One student identified a measuring cylinder as a T square and said it was
used to measure small distances. Some of the pictures can be improved by giving 3-dimensional
representation of the pieces of apparatus. Alternatively, what could be done is to put the same

pieces of apparatus (real) on a table, as reference, where students could see them and match them
with diagrams.

Instrument 1 when used in a complementary manner with instrument 2 gives an indication of
teacher demonstration, which it is unable to do when used alone. Therefore a combination of the

two is recommended.

Instrument 3 should preferably be excluded as it does not require much interaction to ascertain

the extent of practical experience since it involves only ticking.

Further research should be done, with a larger student and teacher sample as well as an increased

number of participating schools in order to find out whether these instruments can be used any

where within the country or even in other countries.
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06/09/S'

The University of the Witwatersrand
P.O, Box 257 -

WITS

2050

The Principal
Mr. P.K.S. Sibeko
Sefika High school

Re:  Administration of a questionnaire and interviews sessions

Dear sir,

I am currently studying for the degree of Masters in Science Education in the Schooi of Science
Education at the University of Witwatersrand,

As part of my degree requirements, [ am required to complete a research report with an empirical
component, | wish to administer a questionnaire on Laboratory Practical Experience to Grade
12 students and, also conduct interviews with a few Grade 12 students, For the questionnaire I
need about 40 minutes, With the interviews | hope that they will not interfere with the school

schedule,

I hope that you will allow me to use your school for my research.

Your fincerely

Thabo Johannes Khoali
Student number: 9602643K
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A sample of filled-in questionnaire
Table A: A comparison of codes from instruments | and 2

Table B: A comparison of codes from instruments i and 3
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SURNAME: + FIRST NAME:

I Male/Female Home language

bkt i R A

NAME OF SCHOOL:

“The University of the Witwatersrand
Department of Chemistry

Practical Experience
Questionnaire

Instructions:

Inside this envelope there are papers numbered up to 5
There are THREE tasks to be done in this questionnaire
Read the questions carefully before you answer them.
When you have completed a question, nut the sheet
inside the envelope and do not take it «*+. again, even if

you want to change your answer.

Please answer all the questions in order and do not skip any sheet.
Please write your answers in the spaces provided.

NOTE: Please remember that this is not a test it is meant just tc help the
University of Witwatersrand Chemistry Research Group gather information
about High School Chemistry students’ background on practical experience.

Thank you for agreeing to participate in this project.
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TASK 1. (Primary instrument - Instrument 1) -

‘In the pictures below are 10 pieces of laboratory apparatus, labelled A-J.
They are not drawn to scale. For example, F is really much longer than

gmmmwl
D
F z
&
E
.y
-
I \ ' J

In the table on the next page, write down below the names of any of these which you
know. Then say if you have used it before and what you used it for.
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We used this apparatus to .... (Leave

blank if you have not used it}

Name of

Apparatus

Label

TSR e T

ST
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TASK 2. {Instrument 2)

(&)  How much do you know about practical work?

(Tick those choices that apply for each science subject)

)

Physfcs

Chemistry

| have never done an experimentin.....

| have done a few experiments in....

| have done many experiments in .....

classin.....

My teacher demonstrates experiments to the

| have read about experiments in .....

(b)  Please describe your experience of practical work.

30
1
o

3l
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() Do you think that |aboratory work is an important part of ...
(Circle yes or no for each subject.)

Physical science Yes ' No

Biology 'Yes No

Explain your answers.




R

TASK 3. (instrument 3)

G

Tick the practical scientific activities you have done at school.

Activity

Dore it
myself

Seen the
teacher do
it

Never seen
itonly seen
a picture

Do not
know
whatitis

Using a Bunsen burner or spirit burner

Doing chemical reactions in test tubes

Using a burelte

Using a balance

Using @ measuring cylinder

Using a calorimeter

Using a stopwatch

Using a magnifying class

Recording and collecting data

Using a pipette

123

T

B

i e (G

£

. 5 .
S g :
L U



2004

SURNAMF: . FIRST NAME:

Male/Femzia MALE Home language Frygered

NAME OF SCHOOL:

The University of the Witwatersrand
Department of Chemistry

Practical Experience
Questionnaire

Insitructions:

Inside this envelope there are papers numbered up to 5
There are THREE tasks to be done in this questionnaire
Read the questions carefully before you answer them.
When you have completed a question, put the sheet inside
the envelope and do not take it out again, even if you want

to change your answer.

Please answer all the questions in order and do not skip any sheet.
Please write your answers in the spaces provided.

NOTE: Please remember that this is not a test it is meantjustio help the
University of Witwatersrand Chemistry Research Group gather information
about High School Chemistry students’ background on practical experience.

Thank you for agreeing to participate in this project.
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Practical Experience Questionnaire

STUDENT NAME: _

e e

TASK 4

Pracscal Expenence Questonnaite

STUDENT NAME: ___

In the pictures below are 10 pieces of faboratory apparalus, iabetled A-J.

rl.abel Name of

We used this apparatus to ... (Leave
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In the table on the next page, write down below the nariies of any of

| these which you know, Then say if you have used it befare and what you
used it {or,
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Practicel Experience Questionnaire

STUDENT NAME: _

TASK 1.

in the pictures below are 10 pieces of laboratory apparalus, labelled A-J.
They are not drawn to scale. For example, F is really much longer than
G.

]
f
] i.
¥ F
) A
1

In the table on the next
these which you know.
used it for. :

page, writg down below the names of any of
Then say if you have used it before and what you

Pracizal Experience Questonnaire

STUDENT NAME: ___
Label | Name of We used this apparatus to ..., (Leave
Apparatus | blank if you have not used it)
A
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Practical Experience Questionnaire

STUDENT NAME: __

TASK 2.
(a) How much do you know about practical work? | z
(Tick those choices that apply for each science subject)
Physics | Chemistry | Biology
7
| have never done an experimentin..... /

| have done a few experiments in.... \/

| have done many experiments in

(/
—~—)
My teacher demonstrates experiments to the \/ w
V4

classin.....

| have read about experiments in ..... \/

(b) Please describe your school experience of practical work.

)ﬂ std. 9 r\o fx[hzmrm wire  det g fhy IMWM M Iﬂuu
D'LM W ﬁusx: WCW of( o Cqumjiminl o [@?W\’ Gﬁ'
s U v . { t\ d—t;:f—v U
e {LOKCLH- Pw’i\m’[ thin uear Wt i an %
T L Ve e R

‘O-K,‘\A'r'\w;\t\ {((ﬁ‘ m (ﬁ”t {MLP. o fxam ]«u(}[\ w2 L
hod s tod U gled fh  mbringsh rd oo
WW' wey et of all /\(’IM—L«( and] fill npw N j"?n/,

/ }
ST”Y(/( CW\‘»«MJ- &,{ Vhen V(}/,(a,- Way Mt é{u\fﬂ CV\J

alk amgﬁg(az Wk Uroo O{G‘ﬁ
l

sz

126 |




[ » L; v'
Practical Expeﬁence.auesﬁonnalre
STUDENT NAME: ___ /.
(¢) Do you think that jaboratory work is an important part of ...
(Circle ves or no for each subject.) /A
Physical science NESS No ‘
Jor
Biology Yes No tmmfo
Explain your answers.
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Practical Experience Questionnaire
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STUDENT NAME: -

T T i

TASK 3.

-

Tick the practical scientific activities you have done at schoal.

Activity Doneit | Scen the Never seen | Da not
myself teacherdo | itonlyseen | knowwhat
it a pleture itls
—| Using a Bunsen burner or spirit burner V
Doing chemical reactions in test tubes L?/

N

“—| Using a burette

~—- [ Using a balance

P

N

Using a measuring cylinder

Using a calorimeter

\%_ Using a stopwatch

e
Using a magnifying class \:3/
7

Recording and collecting data
“ 4

Using a pipette
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Table A: A comparison of codes from instruments 1 and 3 for 98 students

THE FOUR SCHOOLS OVERALL PERFORMANCE
ON TASKS 1 AND 2
Student Number TASK 1 TASK 2
1007 B 2A
1002 TA oA
1003 TA 2A
1004 E) 2A
1005 B 2A
1006 1A 24
1007 1A 2
1008 18 3
1009 18 2A
70010 B 2A
10011 2 2A
70012 2 2A
10013 18 3
70014 1A 3
10015 2 2A
10016 B 2A
70017 2 2A
10018 18 3
10019 18 3
70020 B8 2
10021 1A 3
10022 1B 2A
2001 1B 2
2002 A 2
2003 TA 18
2004 18 2A
2005 ‘ 18 p)
2006 1B 2A
2007 1B 18
2008 1B 2A
2009 1B 2A
20010 1B 2A
20011 1A 27
20012 1A 2A
20013 2 2
20014 2 2A
20015 . 1A 18
20016 . 1A 18
20017 1B 2A
50018 1B 1B
20019 1B 2
50020 1A 2A
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THE FOUR SCHOOLS OVERALL PERFORMANCE

ON TASKS 1 AND 2
Student Number TASK 1 TASK 2
20021 1B 2
20022 1B 2A
20023 B 1B 1B
20024 1A 2
20025 1B 2A
20026 18 2A
20027 18 2A
3001 2 2A
3002 2 2A
3003 2 3
3004 1B 3
3005 18 2A
3006 2 2A
3007 | 1B 2A
3008 1B 2A
3009 3 3
30010 18 2A
30011 18 3
30012 2 3
30013 18 3
30014 18 1B
30015 1B 2
30016 1B 3
30017 -3 2A
30018 2 2
30019 1B 3
30020 3 2A
30021 1B 2
30022 3 2A
30023 1A 2
30024 1B 2
30025 18 3
30026 1A 2
30027 1B 3
30028 18 3
30029 2 3
30030 1A 2
30031 2 3
30032 3 3
4001 1B 18
4002 1B 18
4003 1B 18
4004 1B 18
4005 1B 2A
4006 1B 18
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THE FOUR SCHOOLS OVERALL PERFORMANCE
ON TASKS 1 AND 2
Student Number TASK1 .

, 4007 1B

] 4008 1B

4009 2

40010 , 1B
) 40011 ' 18 5
40012 ' 1B

E 40013 1A
5 40014 1B 1
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Table B: A comparison of codes from instruments 1 and 3 for 98 students

THE FOUR SCHOOLS OVERALL PERFORMANCE
ON TASKS 1 AND 3
Student Number TASK 1 TASK 3
10071 1B 2A
1002 TA 3
1003 1A 2
1004 1B 2A
1005 1B 2A
1006 1A 2A
1007 A 2
1008 B 2A
1009 1B 2A
10010 18 2A
10011 2 2A
10012 2 3
10013 1B 2A
10014 1A 2A
10015 2 3
16016 1B 2A
10017 2 2A
10018 1B 2A
10019 1B 2A
10020 1B 2A
10021 1A 2A
10022 1B 2A
2001 1B 2A
2002 1A 2
2003 1A 2A
2004 1B 2
2005 18 2A
2006 1B 2A
2007 1B 2A
2008 1B ZA
2009 1B 2A
20010 18 2
20011 1A 2A
20012 1A 2A
20013 2 2
20014 2 3
20015 1A 2A
20016 1A 2A
2G017 1B 2A
20018 18 2
20019 1B 3
20020 1A 25
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Table B: A comparison ¢f codes from instruments 1 and 3 for 98 students

THE FOUR SCHOOLS OVERALL PERFORMANCE
ON TASKS 1 AND 3
Student Number TASK 1
1001 18
1002 1A
1003 1A
1004 1B
1005 18
1006 1A
1007 1A
1008 1B
1009 1B
10010 1B
10011 2
10012 2
10013 18
10014 1A
10015 2
10016 18
10017 2
10018 18
10019 18
10020 1B
10021 1A
10022 1B
2001 1B
2002 1A
2003 1A
2004 1B
2005 1B
2006 1B
2007 1B
2008 1B
2009 1B
20010 1B
20011 1A
20012 1A
20013 2
20014 2
20015 1A
20016 1A
20017 1B
20018 1B
20019 18
20020 1A




THE FOUR SCHOOLS OVERALL PERFORMANCE
ON TASKS 1 AND 3

i
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Student Number
20021
20022
20023
20024
20025
20026
20027

3001
3002
3003
3004
3005
3006
3007
3008
3009
30010
3 30011

by 30012

30013

30014

30015

30016

30017

30018

30019

30020

30021

30022

30023

30024

30025

30026

30027

30028

i 30029

I 30030

i 30031

il 30032

' 4001
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4003

4004
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THE FOUR SCHOOLS OVERALL PERFORMANCE
ON TASKS 1 AND 3
Student Mumber TASK 1 TASK 3
4007 4 1B
4008 1B 1B
4009 2 2A
40010 1B 2A
40011 1B 1B
40012 iB 1B
40013 1A 1B
40014 1B 24,
40015 1A 1B
134




APPENDIX C

Contents: (1) Student interview schedule
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(2) Teacher interview schedule
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STUDENT INTERVIEW SCHEDULE

QUESTION 1.

11 Ten piecesAof pieces of laboratory apparatus (real equipment) numbered from 14 to

23 are randomly arranged on a table. Students have to pick any piece(s) of

, ?ppa;_ratus s/he recognises, name it and say whether they have used it, and give its
unction.

Y TR PR TS A T E

R R T TR PR

|| QUESTION 2.

: A. h How often do you do practical work?

| |
i (i) Can you give some examples of the practical activities/experiments

you have done?

s S P R, S T

(i)  How were they organised?

(Teacher demonstration? Then..) Give an example and equipment used.
(Group work ? Then ..) Give examples and equipment used.
(Individual activities? Then ..) Give examples and equipment used.

Were there any experiments which involved measurements? How often?
Give some examples

QUESTION 3.

(i) Do you like practical work?

o
b
1
.‘l
3
;

b 1 (ii) How do you like it organised? Why?

i (i) Is practicai work important in science?
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TEACHER INTERVIEW SCHEDULE

e

QUESTION 1.

s

How long have you been teaching physical science in this school?
How many students take physical science in this schooi?

How many students are there in the class? |

Do the students do any practical work in chemistry?

(If no -why?)
(If yes - then question (v) )

(V) How often do students do practical activities?

(viy How do you organise the experiments?
- If teacher demonstration - how often? - what equipment do you use?
- If group work - how often - what equipment do you use?
- if individual work - how often? - what equipment do you use?

2
:
1
3
H

3.
gf,
3
&
£
H
i
3
£

(vii)  Were there any experiments which involved measurements? Give examples.
What were they supposed to measure?

|
|
?i
i
'i
!
i
|

Ed
:.i
i
H
3
3
2
ke
5
k3
z

How is the equipment (apparatus) in the labaoratory?

L)

Do you think the students have gathered enough experienge in practical
activities at high school to handle practical work at university Ievel?

EYR TS £0 LS PIA s r e s YA SIS o A RO OSSP IO Ltk i S ¢ SP S L

eoatd srzooa geraa

oviniduandsunionss

(IF YES) What makes you think so?

(IF NO) What could be the problem (s)? How can that be solved?

k will pursue science-based

students in your class do you thin
octe o d in the field of medicine,

subjects at tertiary level, for example, engineering,
dentistry etc. ?

sNetperharinbsbrtestisntannissail

3 Crrewrwre
Nivrsrmiebaverovaremansaiericanad

A e

T
eapnbeasisyesssavinisovacin




TR e o gy

>

oy

i B

v ——
PTG NS,

[/
e

Contents:

(M
()
3
(4)

APPENDIX D

A sample of student reponses to interview schedule
A sample of teachers’ reponses to interview schedule
Table A: Student and teacher's views about practical work

Table B: Students’ perceived practical experiernce.
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Please note:

Number

14
15
16
17
18
19
20
21
22
23

4

Name

Burette

Liebig condenser
Measuring cylinder
Thermomefter

Conical flask

Electronic balance / scale
Medicine dropper / dropper
Funnel

Bunsen burner

Beaker




Interview sessions with physical science students at school 100
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Student number 2 (§1001) (female)

Afternoon!

Afternoon.

You're a Grade 11 student at this school, isn’t it?
Yah.

OK. Now, I just want to find out about your practic I experience in physical science
more especially in chemistry. So cn the table here, lice you see, I have a few pieces of
apparatus and are numbered. OK? Now what I am zsking you to do is to just pick one at
random, tell me its number and name, Whether you 'iave used it before and tell its use.
OK? That’s the task I want you to do for me. Once you finish with one just put it asid: so
that you don’t confuse them. If you don’t know the apparatus don’t be shy to say I den’t
know but, please try. OK?

Yes.

You may start,

Number 21.

Number 21,

Its a funnel.

OK.

We use it to ....like.....if you want to pour somethi gz into a smaller container.

OK.

Number 23 is a beaker. We usc the beaker to measure or to mix substances.
OK. - |

Number 17.

Number 17.

Its like a thermostat.

Thermostat? OK.

We used it to measurcs temperature,
OK.

Nitmber 18 1 don’t know.
Number 18 you don’t know. What do you think is used for?

I think it is the same like a beaker

OK.
NMumber 16. 1don’t know what number 16 is.

What do you think it is used for.
I suppose it is also used to measure.

Measure what?

Measure stuff that you are mixing.

The stuff you are measuring is in what form?
Powder or liquid

Powder or liquid?

Yes.
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f‘, I: OK.
| S2; I don’t know this one.
é It Just give me its number, 2
% S2:  Number i5. S
I: You don’t know what it is? ’
S2: Yes.
I: Have you used it before?
S2: No.
I; OK.
S2:  1don’t remember what this is. We use to open it at the bottom. Number 14 to drop
slowly.
v I: What is dropping slowly?
S2:  Liquid inside.
I: So what can you say is its use?
e Sa: 1 don’t remember,
I: You have seen some liquid dropping from it?
S2: No. I can't remember,
I You can't remember. OK,
S2 1 don't know this onc.
I; What nrunber is that? :
S2: 22, "
* I 22, What is its name?
S2: I don't know its name,
I: Do you perhaps know what it is used for?
S2: No.
L OK.
S2:  Number 19, Its a scale,
I Number 19, a scale,
S2 Yah, We usced it for weighing.

What were you weighing?

When weighiig a mixture or a solid,
Only solids?

Yes.

OK. Now the last one.

I don't know.

You don’t know what it is?

I don’t know.

Have you seen it before?

1

%]

2

2 Yes.
What number is that? X
2 Number 20,

What do you think it is used for?
It is used to suck a mixture in and let it out as drops. '
Alright. OK. We have finished with the apparatus. Suzan do you do practical work at

. this school?

X 0
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We don’t do it ourselves. Some students do but, mostiy the teacher does it.
\that do you mean some students do it? What kind of students do that.
The teacher asks someone else to help her.

OK. Just for helping the teacher?

Yah.

Now, how often does the teacher do practical work?

Like if we do work in the book and there is an experiment to be done, she does it
How many times would you say in a week? .
About three times,

About three times?

Yah.

OK. Now can you give me just one example of a practical activity that the teacher did?
That one of sugar.,

What was happening to the sugar?
She put sugar in the beaker. The experiment was to show us how it changes colour. She
put lead acetate in and it absorbed all the sugar and it turned black.
OK. Alright. You said lead acctate and sugar? OK. What apparatus did she use?
She used a beaker.

A beaker?

Yes,

And what else?

Nothing,

in other words you arc telling me that she used only a beaker, not other picces of
apparatus?

No. She only used a beaker,

OK. Can you remember another experiment she did?

I can’t remember,

How many expcriments have you done so far?

Many experiments.

Many? Can you give a rough estimation of the number of experiments you have done so
far?

(silence)......

Would you say 107 15%7or 207

More than 20.

More than 20. Now can you remember another one?

[ can't.
Alright. In this experiment or any other experiments that you have done so far, did the
teacher have to measure?

We don’t know what is measured. We can
You don’t measure?

No.

Is it because there is no time or what?
Sometimes there is no time. Sometimes she does measure.

How does she measure?
She just use a beaker to measure.

't measure because there isn't enough time.
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She never used a scale, for instance?

Y

No.

Alright. Suzan, do you like practical work?

Yah.

Why? '

I think you understand something better if you see what you are doing.

In other words you want to see?

Yes 1 do.

Now if I showed you some pictures would you be OK?

No. I mean like in science you can always understand what you read. So if yau do

experiments you understand better, ;
OK. Now you say you like practical work. How do you like it organised cr done?

(pause)..........
What I mean is would you like the teacher demonstrating the experiment to you? Or do

you want to do it yourself or in a group?

I think I like doing it myself.

You don’t want a group? You want to do it yourself.

1 want to do it myself,

Why do you like to do it yourself?

So that 1 can know what's going on,

But still in a group you can know what's going on because you will be watching or deing.
People will laugh at me.

Laugh at what?

At me fumbling,

Alright, Now one last question, Do you think practical work is important ir science?
Yes especially in science,

How so? ‘

It actually helps us to understand better,

So what you are saying is that practical work helps you understand better?

Yah,
In other words if you are just reading from a book.....(S2: interrupts)...

You won't understand better.
OK. On that note, thank you Suzan.
Thank you.
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interview session with two physical science teachers at school 100
Teacher number 2 (TH2) {female)

I think we should start. First of all let me introduce myself. T'm from Wits University.
At the present moment I'm doing a research on practical experience of high school )
students in physical science more-especially in chemistry.
In chemistry?

Yah. So What I'm asking from you or from the school is practical experience of the
school that is what students do in terms of practical work and what kin of laboratory
apparatus you have in the laboratories and so on and so forth.

OK. The biggest problem that we have got at this stage is that we have got the apparatus
but there is not enough space for the kids to do their own experiments. So what’s
happening is that I'm doing demonstrations for them, and then the result 1 have to pass
around the class because 1 sit with 52 matrics in one class. There is not even enough
space for them to sit. So that’s my biggest problem but, actually think it's working well
because the moment 1 do experiments they are really interested to see the results. A lot of
questions that come out in the final exam are based on the experiments that they doing in
class, and that 1 have to see to it what’s happening and all that. The orly problem is that
they cannot do that themselves because, first of all we don’t have a laboratory assistant,
You know, if you have a laboratory assistant you can put up your papers and stuff like
that and ask her/him to put up what you need for your experiments, 1 can’t do that
anymore, and [ don’t have free periods. So that’s my biggest problem, And the class is
big and there is no working space. The kids will not fit into it. So we do the best that we
can, and that is, do the experiments ourselves, demonstrate to them, fet them smell it, let
them sec it, things like that. And 1 think its working rather well because my matrics did
very well last year. Not one single failure.

OK. Now how long have you been teaching in this school?

I'm her since 199.. [ was at Africa Boys schools - Afrikaans schools before that for 14

years.
OK. So what Grades have you been teaching since 19937
It's Grades 10, {1 and 12.
Roughly how many students take physical science in this school?

You must rermember that this school is a technical school, its compulsory.

OK,
So there is no choice, and that is a big problem. You know its not like in other schools
where the clever students choose to take science, not here.

So all the technical pupils.

That makes its how many students?
In Grade 12 they are 52, in Grade 111 have got 102 and Grade 10 we got 200.

Hmmm. OK. You said you do the experiments yourself as demonstrations?

Yah.
[s there anytime whereby you find that you put students in groups and give them an
?

activity to do or is it basically demonstrations?
1t’s basically demonstrations. 1 will tell you wi .
them in groups and let them work like that. Like I sa!

hy. 1t will take a lot of time to prepare
d before, 1 don’t have the help of a
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La;avoeretx(t)or)r/;sizt?g:. rE‘;c';:what I have to do in the class 1 have to put up myself. So ifyou-
to pref groups you must be able to do that after school and all that, and that is
our biggest problem. So I do the experiments but I let them handle it as well. 1 don’t just
stand and do the experiments. 1 just walk through them and let them taste and let them
see, and all that,

Does it mean 2very student get the chance to touch whatever you are doing?

Yah, .yah. Not always because the time doesn’t allow. And the problem v.ﬁth our periods
now is ..eh..... the spacing of it, you know, because we are so loaded with periods.

OK. Is there any other way of checking whether the students have actually been
observing or listening? '

Oh! Yes. The whole concept in which I'm working is questions.

OK.

You see we do all the work. 1 explain and there are some questions and they must
answer. 1n other words they have to work on worksheets.

OK.

The use of worksheets is very important. Once we have done the experiment | send them
home, “here is your worksheet, you go and do it and tomorrow when you come back we
mark.”

OK. Now, how often do you do these demonstrations?

As the syllabus asks for it. 1 mean if I do inorganic chemistry and I'm working on
hydrogen sulphide then I do all the experiments. We don’t miss one.

Roughly how many experiments do you ....(T2 interrupts)..

Oh..that’s difficult to ask...that [ can't tell you,

OK. Let's say ina month, How many do you think you do?

Hmmmm.....(T2 trics to think). You sce its something you can’t say. You tackle a topic
and then you do the experiments on that. This topic has got 10 experiments and that one
has 2 and this onc has got 5. So it depends on your topic.

OK,
So I can't say every week 1'm doing so many experiments.
OK.

That's the prcbiem,

But you said you don't miss any experiments?

I don’t miss any experiments because [ know it is very importan
OK. Now can you just give an example of one experiment or act

students, that is as a demonstration? .
OK. Say for instance, hydrogen sulphide where 1 have to prove that it is a reducing agent.

Then we make solutions of copper sulphate, iron chloride, and ..eh.....potassium
permanganate which has got colours. And then before it T will explain a theory to them.
OK? And then 1 make the H,S and then we bubble that througl the solutions, so that they
can see what the colour changes is, because the colour changes is very important, It
shows the change in oxidation numbers. And they must understand that and then from
that they must do redox reactions. So they will see how the colours change and then they

must explain why the colours change like that.
OK.
And this is the typ

t for the final exams,
ivity that you did for the

e of experiments that we do. So whether they do it themselves or I do
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it, the main thing is to see how the colours change and what’s happening there.

Yah. Now what equipment did you use........ (T2 interrupts)

The equipment t?lat we got its not so bad. I got all the chemicals that I need and 1 make
sure that if there is a shortage I order it again. Basically we have got the glass apparatus
that wi use.

So for that experiment you used which glass apparatus did you use?

Ahh... test tubes, flasks, and things like that,

OK. So you said the students never do experiments on their own because of the large
number?

'I:he !.arge number and I, actually I mean if you want to do experiments like for instance,
titration for acids and bases we don’t even have enough apparatus for them to work on.
There are about 4 burettes that we can use.

OK.

So it means if you divided them its like {5 pupils on one. So its better for them to see it
right way. I think its working well,

Now in these experiments that you did, did you have to measure?

Oh yes! Oh yes! Like if for instance you were to do titration you have to measure exactly
Because they must be able to calculate the mole concentration.
Hmmm ...Now what apparatus ¢o you use to measure?

[ have got a chemical scale, but there is only one.

So it has to be you who uses it?

Yah! Yah!
OK. Alright. So you did the measurements using the scale and burettes and the likes.

e

vah! Yah! Like even for the junior classes, what 1 do there s, like for instance, the
optical experiments with the light, 1 put up the experiment and call them in groups while
the others are busy with the worksheet. And then they can come and look at it and
arrange the things and see how the light rays arc bending and all that. Then they can
actually do it themselves. But that's the only experiments that is put up and I let them

come by rows,
OK. Now with this kind of experience do you think the students arc ready to handle

university level......(T2..interrupts..)
Oh! Lots of our kids go to university. A lot of them go there, and they are quite good.

In other words they have gathered enough experience,

Oh yes! They often come back to me and say to me those things you have given us we are
doing the same thing now, and all that. .

OK.

Now we don’t really have a problem.
How many students do you think will pu
this group?

OK. The problem is..
university or technikon?
Not necessarily university.

rsue science based subjects at tertiary level from
_1don't know what you mean. Whether they want to go to

What I mean is how many do you think will follow science?
A lot of them go into engineering because of their technical background like electronics

and electrician works and all that. They go into engineering. . .
Actually, the essence of this question is to find out whether they are really interested in
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science.
T2:  Oh. You mean like a BSC just plain. ;
! I Yah or going into medicine, stuff like that. ‘
1 T2: Ohno! They can’t do medicine from this schools because we don’t have biology. Itsa i
§ technical school. )
‘ L OK !
T2: Its either they go into engineering or other practical areas. You must remember its a
technical school. X
I OK. Does the background they have allow them to go to university? .
T2: Yah. They are writing the same exams as the other schools, But we don’t have biology. * i
f It is only up to Grade 9.
L I OK.
} T2:  1don’t think the students would go into a plain BSc, not very easily. :
¢ I: Yah,
- T2: Yah, J
L Well on that note 1 would like to thank you. I think I have exhausted my questions.

Thank you very much.
T2: My pleasure, It was a pleasure!

-
S
I

End of interview........
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Table A: Students’ perceived practical expericnces

RESPONSES TO INTERVIEWS

RESPONSES TO INSTRUMENT 2

REMARKS

S1002; ~The teacher docs ail the work
cvery time we start @ new scclion. She just
shiowed us what happens. What colour
changes. bad smell. Stull like that.”

S1001: ~We don’t do it oursclves. Some
students do but. mostly the teacher docs it.
The tcacher asks someonc clsc to help ier.”
(App.D. S1001).

$1003: ~About four times a week. The
teacher did the activitics. We were like.
listening and obscrving what the teacher
was doing.”

S 1604 “Mast of the periads whea we go (o
science we do practicals. Approxinwately
four times a week. The teacher did the
experiments. We watched and also wriling
obsenvations down. 1 have never done in
experiment oil ny 0w As a group. il
was fast vear. but it was not in chemustry.”

$1002: “You learn by doing.”

S1001: ~Al school our teachers do many
cxperiments with us. We particularly do many
experiments in chemistny to help us undcerstand
our work better and to sec what happens. nol
only to read about it.”

.

$1003: ~It is logic. You can understand what you

arc doing. You gain more cxpericnce.”

$1004: ~...tcachers arc well expericneed in
practical work. They know how to make pupils

understand the work. They cxplain repeatedly so

that one can pain full knowledge and do what is
required of unvher.”

Only leacher demonstrations.

Ne group or individual activitics.
Only teacher demonstrations.

Practical activitics were donc as
tcacher demonstrations only.

decmonstrations. A few group

No individuil activitics at all,

Ne group or individual activitics.

Most practical activitics were teacher

aclivitics. though not in chemistry.

S3007: "Whent we starta new subject we
first do the theory and then practicals after
that. once a week, We have donc onc or two
experiments for practical work on our owil
where the teachicr has just watched us, Just
guided us and walched us. And some other
cxperiments he did it in front of the cluss
where we watched. No individual activities™

$30030: ~We wouldn't say how many times
in a1 week. of course according to the
syllabus, mostly we have done the
cxperiments for ciemistry for onc term.
Like e did about mostly 5 cxperiments

that’s all in a term......{ Thic tcacher] shows
1o us. after that hie helps us and we do it
oursclves. We do it in groups.”

$3008: “Wc do practicals but, not ali of the
practicals. More of theory than practicals.
Once in three weeks, The teacher had
cverything sct up on his desk and he
showed it to us, The teacher was
demonstriting. In scicnee the teacher
demonstraied cverything (o us.”

S30031; “Practical work. quitc honestly,
we have only donc practical work this year.
We have donc practicals but not us as
pupils. our tcachcers have done
practicals....the experimcnts for us. And
this year we did a few experiments
oursclves for our practical marks. The
tcacher docs the experiment in front of the
class and we all arc observers.”

$3007: It is exciting and fun and at the same

time vou lcarning and gaining knowledge. We
arc also very cnthusiastic towards our practical
work.”

$30034: 1t is very exciling 1o learn about

makes no scnsc to onc’s brains, but once you
have donc the pricticals. you have an
understanding about the experiment.”

S3008: “It hias been fun and interesting bul
teachers should concentrate on doing wore
practicals as it cnhances our knowledge and it

clearly.”

carried out by tcachers. Duc to the need for
practical marks. students arc allowed to do
experiments by themsclves only in STD 10. The
unavailability of chemicals and cquipment also

experiments.”

practical work because when we read about it it

makes it casicr to understand and scc things moerc

$30031: ~Up 1o matric level all experiments were

play an important rolc in the fact that tcachers do

Some practical work but, morc of
tcacher demonstrations than group
work. No individual activitics

Some practical work but more of
teacher demonstrations and group
work.

More theory than practical work.
Mostly teacher demonstrations.

Morc tcacher demonstrations
because of a lack of apparalus,
tudents do practicals on their own
for practical cxamination marks.

SCHOOL
Highlands
T
feal
Abdoo Moosi
Matsicng

S4007: “We haven't done that. The teacher
says we don’t have the apparatus. ¥ \o
teacher demonstratiots, 1o group or
individual activitics.”

S40011: “We don’t do it. We just talk about
experiments. No practical work al all”

S4001: “No cxperiments in chemistry.
Mostly in biclogy. Teachier demonstition
in biology.”

S4005: “AlL.we don’t usually do practical
work, we don’t have cquipnicnt. Wedid 3
or 4 experiments last ycar. The tcacher was
showing us.”

$4007- ~We have donc some experiments. but
not practically. on somc air freshener, also
{teacher] tricd to show us how force of gravity
can afTect some substances.”

S40011: ~There’s a practical work but never
been done. not that 1 know of.”

S4001: =1t is not very pood because’df less
apparatus, Bul weare trying to have ideas when
we came upon an experiment in the book.”

S4005: “Mostly it depends on the teacher who is
tcaching that subject. We didn’t do much in
chemistry. Qur problem was that we didn’t have

such apparatus so far.”

No practical work duc {o a lack of
apparatus. Practical activitics arc
done theoretically.

No practical work at all. It is donc
theorcetically.

Dug to a Juck of apparatus, students
read sibout praciical activities fron
books. Biology practicals arc icacher
demonstrated.

Becausc of a lack of apparatus, little
practical work was donc and was
tcacher demonstrated.
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Table B: Students’ perceived practical expericnces

SCHOOL

RESPONSES TO INTERVIEWS

RESPONSES TO INSTRUMENT 2

REMARKS

Highlands

611

S1002: “The teacher does all the work
cvery Linie we skirt a new scction, She just
showed us what happens. What colour
changes. bad smell. Stuflt like that.”
51i01: ~We don't do it ourscives. Some
students do but. mostly the teacher does it

(App.D. S1001).

S1003: *About four times a week. The
teacher did tlic activitics. We were like,
listening and obscrving what the tcacher
was doing.”

S1004: “Most of the periads when we go to
scicnce we do practicals. Approximately
four times a week, The teackier did the
experiments. We watched aud also writing
cbservations dewn. [ have never done an
experiment on wy own.” As a group. “Tt
was last year. but it was not in chemistry.”

The teacher asks someone clse to help her.”

S1002: ~You lcarn by doing.”

S1001: At school our icachers do many
experiments with us. We particularly do many
experiments in cuemisiry to help us understand
our work betier and to see what happens. not
only Lo rcad about it.”

$1003: ~1t is logic. You can understand what you
arc doing. You gain morc cxperietice.”

S1604: *._.tcachers arc well expericaced.in
practical work. They know hiow to make pupils
anderstand the work. They explain repeatediy so
that onc can gain full knowledge and do what is
required of him/her.”

No group or individugi sativitics.
Only teacher demonstrations.

No group or individual activitics,
Only teacher demonstrations.

Practical activitics were donc as
tcacher demonstrations only.

Most practical aclivilizs were teacher
demonsirations. A foew group
activitics. though nat in chemislry.
No individual activitics at all.
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Sefika

$2001: ~Not very often. to be honest. So far
we have done very fow experiments in
chemistry. In physics we haven’t done any
cxperiments. But at teast in biology we have
done plenty. We did themas a class and
then someone. like, a student would conic
forward and conduct the whole thing and
then if we can’t find something. then the
tcacher would come and help us where iy
be we can’t may be do well.”

S2003: “In a moath [ think about.....somc of
them they are wany but, | actually sec them

in biology because in biology we do them a

S2001- My school is not that expericnced when
it comes lo experiments because 50iC of the
cxperiments we do them vithout all the apparatus
needed. We need to have more of the materials in
order to do morc experiments.”

52003 My school experience of practical work
was when we do cxperiments in biology and
physics and when we experiment doing

Lack of apparatus. Teacher
demonstrations and some group
work.

Little of practical work in chemistry.
and arc tcacher demonstrations.

Matsicng

S4007; ~We haven't done thal. The tcacher
says we don’t have the apparatus. No
teacher demonstrations. no group or
individual activities.”

§40011; ~We don’t do it. We just talk about
cxperiments. No practical work at all.”

S4001: ~No cxperiments in chemistry.
Mostly in biology. Teacher demonstration

in biology.”

S4005: ~Ah..we don’t usually do practical
work. we don’t have cquipment. We did 3

$4007; ~We have done somc experiments, but
not practically. on soic air freshencer. also
{teacher] tricd 0 show us hov: force of gravity
can affect some substances.”

S40011: “There's a practical work but never
been donc. not that 1 know o™

S4001: “I is not very good becausc of less

apparatus. But wearc trying to have idcas when
WC catue upon an experiment in the book.”

$4005; “Mostly it depends on ihe teacher who s

No practical work duc 102 tack ol
apparatus. Practical aciivitics arc
donc theoretically.

No practical work at all. It is done
théorctically.

Due lo a lack of apparatus, students
read about practical activitics from
books. Biology practicals are teacher
demonstrated.

Becuuse of a lack of apparalus. litile
oractical work was donc and was

teaching that subject. We didn't do much in
chemistry. Our probiera was that we didn’t have

or 4 experiments last ycar. The teacher was
showing us.”

much apparatus so far.”

(cacher demonstrated.
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Sclika

S2001: ~Not very often. o be honest. So far
we have donc very few experiments in
chemistry. Tn pliysics we haven't donc any
cxperiments. But lcast in biology we have
donc plenty. We did them as a class and
{hen someone. like, a student would come
forward and conduct the whole thing and
then if we can’t find something. then the
tcacher would come and help us where nuy
be we can't may be do well.”

$2003: “In a month | think about
them they are many but. { actually scc them
in biology becausc in biology we do thema
lot. But in physical science we don't. Wedo
them once in that time. that’s all or twice.
Practical work here at school we do it when
wa want 1o do experiments and we do them
maost of the time in class with our teacher.”

S2005; ~We arc not familiar with practical
work Lecause of lack of apparatus. The
chetnicals that we have. have just arrived.
its 100 latc now.... and they arc like micro.
So we cannot usc like to satisfuction. The

| woncher did it for us. He then gaveus i

chance in do it, some of us. Usually we
\watch the teacher doing it like in biology
the teacher do it for us.”

$20018: ~This ycar we did practical work
two times, Last year we never did any. The
tcacher chose two peopic to assist her, and
icld them to mix something and showed to
{hc whole class. We have donc one practical
as a group. ltwason titration. Mostly they
arc done by the teacher. She would. may be.
choose Lwo students 1o help her,”

..... somce of

$20#1- ~My school is not that expericiced when
it comes to experimcnts because some of the
experiments we do them without all the apparatus
needed. We need to have morc of the miaterials in
order to do morc experiments.”

§2003: “My school experience of practical work
was when we do experiments in biology and
physics and when we experiment doing
clectricity and testing whether a substance is 2
liquid or a solid also indicators. We did all thosc
experiments in class.”

S2005: " At my school we ire ot very familiar
with practical work because of lack of apparatus
but with the few apparatus we have we can do
certain practical work.”

§20018: 1 have been in my school about six
years and [ hive donc about 2 experiments. Our
teacher supplics us with theaictical part of
subjects. Most of the time ther sk the questions
on cxperiments on the final parr which is
difficult to answer because have never done
that practical work.”

Lack of appitratus. Teacher
demonstrations and some group
work.

and arc icucher demonstrations.

Littlc practical work. and are teacher
demonstrations because of @ lack of
apparatus.

More theory than practicals. Little
practical work and is tcacher
demonstration. Alrost no group or
individual activitics.

Little of practical work in chemistry.

says we don’t have the apparatus. No
rcacher demonstrations. no group or
individual activities”

S40011; ~We don'tdo it. We just talk about
experiments. No practicat work at all.”

S4001; ~“No experiments in chemistry.
Mostly in biology. Teacher demonstration
in biology.”

S4005; “Ah.we don™t usually do practical
work, we don’t have cquipment. We did 3
or 4 cxperiments last year. The teacher was
showing us.”

! Tteacher] tricd to show us how forcc of gravity

Abdoo Moosa S3007; “When we starl a new subject we $3007: It is exciting and fun and at the sine Some practical work but. more of
first do the theory and then practicals after time you learning and gaining knowlcdge, We {caclicr demonstrations than group
{hat. ence a week. We have done one oF two | arc also very enthusiastic towards our practical work. No individual activitics

cxperiments for practical work on our own work.”
where the teacher has just watched us. Just
guided us and watcned us. And somc other
cxperin-ents he did it in front of the class
where we watched. No individual activitics”
§30030: “We wouldn't sy how miany limes
in a week, of coursc according to the S30030; "1t is very exciting 1o Icarn aboul Some practical work but more of
syllabus, mostly we have donc the practical work because when we read about it. it {cacher demonstrations and group
experiments for chemistry for onc term. makes no sensc (o-one’s brains. but once you work.
Like we did about mostly 5 cxperiments tave done the practicals. you have an
that’s all in a term......{The tcacher] shows understanding about the cxperiment.”
10 us. after that hic helps us and we do it
oursclves, We do it in groups.”
S3008: “We do practicals but. not all of the
practicals. More of theory than practicals. $3008: 1t has been fun and interesting but More theory than practical work.
Once in three weeks. The tcacher had tcachers should concentraic on doing more Mostly tcacher demonstrations.
cverything set up on his desk and he practicals as it enhances our knowicdge and it
-showed it to us. The tcacher was miakes it casicr 1o understand and sce things more
denzonstrating. In scicnce the tcacher clearly.”
demonstrated everything o us.”
$30031; “Practical work. quite honestly, '
we have only donc practical work this year. $30031; “Up to matric level all cxperiments were More teacher demonstrations
We have donc practicals but not us as | carricd out by teachers. Ducio the need for because of a lack of apparatus.
pupils. our teachers have donc practical marks. students arc allowed to do Students do practicals on their own
practicals....the experiments for us. And experiments by themschves only in STD 10, The | for practical cxamination marks.
this year we did a few experiments unavailability of chemicals and cquipment also
ourselves for our practical wmarks. The play an impo_nanl role in the fact that teachers do
tcacher docs the cxperiment in front of the | S¥peR ments.”
class and we all arc observers.”
N IR
Matsicng S4007; ~We haven't done that. The teacher $4007: ~We have done some experiments. but No practical work duc to a lack of

not practically. on somc air freshencr. also
can afTect somc sybstances.”

§40011: "There's 2 practical work but never
been done. not that 1 know of.”

s
S4001: It is not very good becausc of less
apparatus. But we are trving to have idcas when
e canic upon an cxperiment in the book.”

54005: “Mostly 1t depends on the icacher who is
teaching that subject. We didn’t do much in
chemistry. Our problem was that we didn't have

much apparatus so far.”

apparatus. Practical activilics arc
done theosetically.

No praciical work at ail. 1t is donc
theorctically.

Duc to a lack of apparatus, students
read about practical activitics from
books. Biology practicals arc teacher
demonstrated.

Because of o lack of apparaius, linde
practical work was donc and was
tcacher demonstrated.
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