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The MASTEP professional development intervention programme set out to improve the teaching of
sciencc and mathemaucs in senior secondary schools Namibia. This paper demonstrates that
teachers who patticipated in MASTEP (science. i.e. biology and physical science) changed their
practice in ways that embraced the use of everyday contexts and reflected a more learner centred
approach to science education The nature of the change and the stimulus for change are discussed.

Introduction

This paper reports on the use of out-of-school. everyday contexts in Namibian science classrooms
before and after teachers had participated in the Mathematics and Science Teacher Extension Project
(MASTEP). MASTEP aimed at improving science teaching in Namibian senior secondary schools by
enhancing teachers’ understanding of science content and improving their pedagogic knowledge and
skills. The target group for the intervention was teachers trained for junior secondary schools (Grades
8 - 10). Some of the MASTEP participants were already teaching in senior secondary schools and
others were needed to do $o to meet the demand for science teachers at this phase of education.

In Namibia the need to contextualise learning is expressed in the government policy that highlights
recognition and use of learners’ experiences as part of the curriculum thrust of Learner-Centred
Education (MEC 1993). The mternational literature on science education documents everyday
contexts as being used for three purposes (Aikenhead 1994, Bennette and Holman 2002. Kasanda et al.
in press. Sloman (996, Solomon and Aikenhead 1994). One purpose is to help learners appreciate the
applications of science in the world around them. This acknowledges the importance of linking
Science, Technology and Society (STS) and the relevance of science to everyday situations such as the
environment. industry and health (Solomon and Aikenhead 1994). A second purpose of using
everyday contexts in science lessons is to help learners connect school science concepts to their own
experiences in the tradition of the constructivist paradigm (Fensham er al.1994). The third purpose for
using contexts in science lessons is to provide a justification for learning science concepts, and so
generate interest and motivate learners to participate in learning (Lubben er al.1996).

Previous work (Kasanda er al. forthcoming) has surveyed the spontaneous use of everyday contexts by
science teachers delivering a declared learner-centred curriculum. This study reports the changes in
the use of everyday contexts after a teacher development programme. 1.e. MASTEP, intended. in part.
to encourage learner-centred strategies. Three research questions were addressed.

How does the frequency of use of everyday context in the classes of MASTEP teachers differ before
and after the MASTEP intervention?

How does the nature of the contexts used in the classes of MASTEP teachers differ before and after
the MASTEP intervention?

What pedagogic strategies do everyday context support in the classes of MASTEP teachers before and
after the MASTEP intervention?

Methods
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Data on classroom activities were collected in senior secondary science lcssons (Grades 1 and 12) for
12 MASTEP teachers in 7 schools before and after their participation in the MASTEP intervention.
The data was collected from 8 biology (2! pre MASTEP lessons and 21 post MASTEP lessons) and 4
physical science (12 pre MASTEP lessons and [2 post MASTEP lessons) teachers. @f these lessons.
there were 5 pre and 10 post practical lessons for biology group while there were only 3 pre and 3 post
practical lessons for physical scicnce group. The sample included teachers working in urban. peri-
urban and rural schools. There were 8 female and 4 male teachers in the study.

Three data collection methods werc used. Lessons were recorded on audiotape and the tapes
transcribed. Lesson observation sheets were completed to document classroom interactions and board
work. Teaching materials such as handouts, worksheets or copies of pages from books used during the
observed lessons were collected. While the validity of the data was improved by triangulating of
events through these three sources. it was recognised that. while providing valuable insights into
classroom interaction. not all of this was captured completely

The analysis was bascd on a study of lesson transcripts. For each lesson. instances of the use of
everyday contexts was identified and categorised using the typology developed by Mayoh and
Knutton (1997). Authors independently read and re-read lesson transcripts to identify instances of the
use of contexts and classified the pedagogical strategies employed. They then compared their analysis
and reconciled any differences. The agreed pedagogical strategies were then consolidated in clusters.
Strategics were categorised as primary if a context was used as the initial teaching approach. or a
secondary if the context was used as an alternative to an initial non-contextualised teaching approach

In the next section. results are discussed in order to answer the research questions. These resuits as
well as the subsequent discussions shetld also be viewed in the light of previous findings on the role
of everyday context in learner-centred teaching (see Kasanda er al, in press).

Results

The use of everyday context

Table ! indicates the frequencies of the use of everyday context science teachers and their learners
made during the lessons.

Table ], Use of everyday contexts in biology and physical science lessons,
Frequencies of use of everyday contexts

""" Pre-MASTEP total usage Post-MASTEP total usage
{average per lesson) (average per lesson)
Biology lessons 43 47
(n=22) (2.01 (2.1
Physicaj Science lessons 18 76
(n=16) (L. (4.8)
All lessons 61 123
0Z38) e i 10D SRR .22 B e

Table ! indicates that the use of everyday contexts has doubled after MASTEP (from an average of 1.6
to 3.2 contexts per lesson). This increasc is almost totally due to the increased use in physical science
lessons, where it has incrcased more than four-fold (from an average of 1.1 to 4.8 per lesson). In
contrast. the frequency of the use ot everyday contexts in Biology lessons has not changed after
MASTEP.

Originators of everyday contexts used

329
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Table 2 indicates the initiators of the use of everyday contests, i.e. the teacher or the students,

Table 2. @riginators of everyday contexts used.

Frequencies of use of everyday contexts

Pre-MASTEP usage Post-MASTEP usage

(percentage) (percentage)
Teacher-generated contexts 48 47

(79%) (38%)
Student-generated contexts 13 76

(216¢) (62%)
All lessons 61 123

=38 _ao00my (190%)

Table 2 indicates that the frequency of the teacher-generated contexts has dramatically decrease. On
the other hand. the frequency of the student-generated contexts has increased threefold after MASTEP.
This might be attributed to the fact that MASTEP course emphasised learmer-centredness in line with
the Namibian national education policy. One may theretore expect that after MASTEP students may
be given more leeway to contribute their own everyday contexts in class discussions.

The nature of the context used

The taxonomy suggested by Mayoh and Knutton (1997) has been used to identify the type of context
used in Namibian science lessons. They distinguished twelve categories of contextualised lesson
episodes as presented in Table 3 below. The table also shows the frequencies and percentages of the
use of various types of everyday contexts (by teachers and students) before and after MASTEP.

It should be noted that some episodes could be classified as using more than one type of everyday
contexts. Thus, the total frequency of classified contexts exceeds the total number of episodes. Notice
that the emphasis of the type of contexts has shifted from common knowledge factual statement (7). to
common and uncommon out-of-school experiences {3 and 4). Simularly, the use of everyday contexts
as a basis of classroom activities has also increased slightly (10}, as has the reference to industry (12).
Several illustrations of the main types of contexts are provided below.

An episode referring to common out-of-school experiences (biology)

The episodes referring to common evervday experience (3) has increased from | 8to 28 percent. A
common or an uncommon experience is determined by the students’ environment. An example is that
of the teacher asking learners about involuntary heartbeat, bringing in death as a common everyday
experience.

T: ... Okay,aah! What do we mean by involuntary muscles?

S- Inveluntary muscles control themselves.

T: Which control itselt. We can not control them. Is the same to the heart of the muscles. we can not
say at this time I want my, my heart to beat and this time I don’t want. We cannot contrel them. if they
stop, they stop forever. And a person may dic. @kay.

An episode referring to uncommaon oui-of-school experiences (phvsical science)

This lesson is on stoichiometry and the uncommon out-of-school experience originates from a student.
The context 1s about the origin of the standard form.

T: You get 0.005 .. butitis ok toexpress that way. if you want to express it in standard form. You
should have written it in this way. this 4.6 by 10 to the power .. moles. no problem.
S: But they said that in fact it ts from China
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T: Aha, aha who said?

S: Thesc guys

T: Noitis ok. not that it is from China. that is standard form. So if you want to exchange it to
ordinary number you. it should be 0.0005 moles. You should perform 3 steps to the left. mmm?

Table 3. The use of types of everyday contexts

# Type of cveryday context
Pre-MASTEP Post-MASTEP
(n=61) (n=123)
I [ (2% .
Referring to the mass media
2. 3(5%) 7 (6%)
Referring to personal experiences:
telling stories
3. L1 (18%) 34 (28%)
Referring to common out-of-school
experiences
4. 6 (10%) 22 (18%)

Referring to uncommaon out-of-schoot
experiences

5. 16 (26%) 28 (23%)
Referring 1o commaon objects

Referring to images from out-of-school
experiences
7. 18 (30%) 18 (15%)
Referring 10 evervday knov.iledge:
generally accepred facts
8. 2(3%) 4 (3%)

Referring to evervday words

9. 6 (10%) 7 (6%)
Using analogies and metaphors based

on evervday experiences

10. 3(5%) 12 (10%)
Using evervday contexts for classroom
activities.

Il 2(3%) 2 (2%)
Developing skills for evervday life.

12. - I (9%)
Referring to industry,

An episode referring to conunon obfects (biology)

This episode refers to kidney transplant under the topic. Immune system. A student was the originator
ol the context. .. pig.

RED|
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T: Okay. good and T have a question direct to you. If you find yourselt in need ot a kidney and you
don't have money becausc you requested somebody to pay for the kidney. let us say you are now in
the problem and you want a kidney. And you don’t have money what are you going to do?

S: I'm going to wait for ..,

S: Why they can’t try a kidney of the pig?

SS: Uh, heh, ha, ha!

T Apig?

S: Yes?

T: Good, good. So last topic I mentioned a part of the immune system is the rejection of ... (unclear)

An episode referring to evervday knowledge. i.e. generally accepred facts (physical science)

The teacher makes use of everyday knowledge in order to highlight the presence of bacteria and other
organisms in the water (water from the river contains sand) and the purification process followed.

T: Normally water is not clean. for example if you just take water direct from the river. this water is
not clean. contains things like, you find there this sand. You find there are bacteria there. If you don’t
remove them which could. i you don't cause illness (No student interaction recorded for a long
period of time).

An episode using everyday contexts for classroom activities (physical science)

In this episode the lesson is on forces and their effect on objects. Notice that in this example. the
teacher made mention of “in our everyday life” and “our daily lives”, i.e. connecting students to
contexts of everyday life. Secondly, the students have the freedom to identify examples of everyday
life in the classroom.

T: Can you see that? It is one of the examples of the turning effect. Now after the definition, we'll
come up with many, many examples of turning effect in our everyday life. What we are used to do, or
what we need to do in our daily lives.

S: One here (demonstrates turning of door)

T: An outside force to the door handle. and then ...

An episode referving to industry (biology)
This episode is about greenhouse farming in cold countries (lesson on limiting factors),

T: What about farmers who are in the coid countries and they want to grow their crops such as cee,
vegetables. tomatoes” How do they plant these crops? Just remember that it is very cold. up there is no
sufficient light, so they are, they plant their vegetables in large greenhouses, which ts made of glass.
How do you think that the light enter these greenhouses? Eee, do you think maybe, they are using
some methods to improve the condition in the greenhouses. yes?

S: They are using lamp.

Pedagogic strategies for using contexts

As it wus mentioned under the Method section, strategies were categorised as primary if a context was
used as the initial teaching approach. or secondary if the context was used as an alternative to an 1nitial
non-contextualised teaching approach. Table 4 below shows the frequency of the pedagogic strategies
for which everyday contexts were used.

d
prs)
|5



Proceedings of the 14™ Annual SAARMSTE Conference. University of Pretoria. 2006

The results in Table 4 scem to suggest that increases were recorded in the use of pedagogical strategies
context as part of initial cxposition (la). context as part of secondary exposition (1b), context as part
of initial assessment task (3a). context as part secondary assessment task (3b). and Context as part of
initial lesson introduction (6a). In all cases both primary and secondary uses have increased indicating
that the MASTEP program seems to impact positively on the use of pedagogic stratcgies for using
everyday contexts. In some cases the increase is almost threefold. Further. the use of the pedagogic
strategies has double during the post MASTEP practice.

_Table 4. The pedagogic strategy for which everyday contexts ar¢ used.

# Pedagogic strategy for using Frequencies of everyday contexts (%)
everyday context Pre-MASTEP Post-MASTEP
(n=061) (n=123)
la. Context as part of initial exposition 17 29
(28%) (24%)
1b. Context as secondary exposition 9 14
(15%) (11%)
2a. Context as parr of initicd 22 45
question/tnywer (36%) 37%)
2b. Context as part of secondary 1 21
question/answer (18%¢) (179%)
Ja, Contexr as part of initial assessnient 1 8
task (2%} {7%)
3b. Context as part of secondairy - 2
assessment task (2%}
4a. Context as part of initial class control - i
action
4b. Context us part of secondary class - 1
action (1%)
Sa. Context as part of initial skill practice ] ]
(2%) (1%
Sb. Conrext as part of secondary skill - -
practice
6a. Conrexi as part of initial lesson - 3
inrroduction (29}
6b. Context as part of secondary {esson . -
introduction

Firstly. the contexts emerging as part of question and answer show no significant change although it
came out as the most frequent strategy used by teachers. Most of the above-illustrated episodes contain
this stratcgy and tn most instance it 1s teacher generated. Secondly. Table 4 gives an indication that the
méjor components of a lesson plan i.e.. introduction. exposition. and assessment recorded episodes
although the frequency is low in most instances.

Discussion

Analysis of the data indicates that following the MASTEP intervention the teachers in the study made
a more frequent use of everyday contexts in their science teaching. This change was most striking for
physical science MASTEP teachers. The change in practice of biology teachers was less marked.
Contexts were used in lessons on a variety of topics but more so in lessons with little or no practical
activity. Very few contexts were used to suppont practical work both before and after the MASTEP
intervention. This is quite evident in the biology group due to the fact that there were more lessons
with practical activity in the post MASTEP intervention. Not only was there a change in the number of
instances of the use of contexts in lessons following the MASTEP intervention but this was
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accompanied with an increase in the time devoted to linking a context to the learning in a lesson. It
would thus appear that contexts take on a more substantial role 1n the lessons of post-MASTEP
teachers. One could assume that the increase in contexts was attributed by MASTEP modules
containing an unit on “*Science 1n Everyday Life and Other Subject”

It is recognisid that some lessons are more suited to the use of contexts than others and that not al] the
lessons obverved before and after the MASTEP intervention were on the same topics. This might, in
part. account for the differences in practice. However. the data has examples of lessons on the same
topic taught before and after the MASTEP intervention that illustrate a marked increase in the use of
contexts following the intervention Changes in the nature of the contexts used before and after the
intervention have been harder to identify

Itis clear that MASTEP has had a significant impact on the use of contexts in teaching in Namibian
schools. Current work by authors seeks to identify the key elements of the professional development
programme that has led to these important changes in practice.
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