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1. Developing a Research
Instrument for Learner-Centred
Classroom Observations:

A Namibian Experience

Hileni M. Kapenda, Ole E. Torkildsen, David Mtetwa and Cyril julie

Abstract

Although most researchers prefer to adapt or modify existing instruments
thatrelate to their field of interest, the exercise stilf remains overwhelming
and cumbersome. Bui, occasionally, a need arises for creating a new
instrument for a specific purpose. This chapter shows that the process
of designing and constructing a research instrument can be challenging
and frustrating. The chapter also focuses on some of the significant
personal experiences of {he lead author’s struggle and long journey in the
construction of a research instrument for her thesis on learner-centred
education in Namibian schools. The main objective for the chapter
is to provide some advice 1o the reader, and especially to an emerging
researcher, about the challenges of designing a new research instrument.
Considerations about how and why certain decisions have to be made at
certain stages hecome important matters for discussion.

Introduction

In general, the term learner-centred education (LCE) embraces terms
such as active learning, exploration, seff-responsibility, consideration of
learners’ prior knowledge and skilis, and construction of knowledge rather
than passive participation of students (APA, 1997; MEC, 1993; Walczyk
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and Ramsey, 2003). Most netably, McCembs and Whisler (1997- 9} defined
the concept ‘learner-centred’ as:

A perspective that ceuples a fecus on individual learners (their
heredity, experiences, perspectives, backgrounds, talents, interests,
capacities, and needs!) with a tocus on learning (the best available
knowtedge about learning and hew it occurs and about teaching
practices thal are most cffective in premoting the highest levels
of motivation, learning, and achievement for all learners).

According to various studies and reperts on the education svstem in
Nawmibia (specifically after independence in 1990), miost teachers in
Namibia are e¢xperiencing problems with the implementation of learner-
centred approaches ¢Chaka, 1997; Shaalukeni, 2002; Shinyemba, 1999;
Sibuku, 1997). Kamupingenc (1998: 124) confirms this statemment by
reperting that, ‘there is a lack of common understanding of learner-
centered education in Namibia', The MBEC (1999:15) acknowledges this
by stating that, ‘even though learner-centered education is a geed idea,
manv teachers have dithculties using it’.

Now, imagine vourself as a novice researcher interested in understanding
the wmplementation of learner-centred {1L.C) approaches. How weuld
veu hest assess the application of L.C approaches in the classroem? This
chapter will endeaveur to introduce the reader (o some of the phases.
and challenges the primary auther experienced in designing a research
instrument ter measuring the extent to which LC practices are present in
Namubian mathemalics classrooms.

Phases and challenges of designing an instrument

Most researchers use research instruments that they have either modified
and/er adapled from other sources. One of the reasens for searching fer
existing sources is the fact that one dees not necessarily want te re-invent
the wheel. Hewtver, it is a fruism that even if cognate instruments exist,
they nornially need tuning to fit the issue that is being addressed. As
alluded to above. the study related to the instrument design discussed in
this chapter necessitated the expleration of varieus research instruments
that were used for studies that investigated issues en L.CE, specifically in
Namibian classreoms.Initially, instruments from Slbuku (1997), Shinyemba
(1999) and Van Graan (1999) were revised and adapted. Some of the main
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rcasons for adapting the instruments arc: (1) the three authors carried eut
their studies at primary and junior secendary schools whilst the interest
was on scnier secondary schoels: and (2) the tocus of the stuches was on
(@) first graduates of Basic Fducation Teacher Diplorna (BETD) perceptions
of learner-centred appreach to teaching, 11 provisien ef effective learning
environment by BETD Inset teachers, and (c) teachers’ understanding of
cencepl L.CE equal to group work, respectively,

During the initial stage, the primary author tried to focus en the main
obiecti\-’cs as a guide forthe destgn of an instrument. These ebjectives werc:
(1) to determine theextentto whicti secendary school mathematics teachers
implement LC approaches in their classrooms; and 12) te determine the
naturc of classroom challenges and problems experienced by mathematics
teachers in their teaching when applying the LC appreach.

Many deubts arese as to hew to hest design a rescarch instrument that
would ensure that appropriate and relevant data were collected. After
searching and reading related litcrature, the lead author came across some
instruments that were mere or less in line with her area of interest. Figure
1 presents an extract from the tirst attempt at a research instrument.

Most of the qQuestions in section B of Figure | were adapted by putting
the focus on mathematics and mathematics teaching. The questiens in
section C (frem Shinyemba, 1999) were initially given as statements rather
than questions as shewn above. Fer example, number 2 initially appeared
as ‘In learner-centred ceducation the teacher provides regular feedback
to learners” This statement was alse given as a first choice. tlowever, in
the revised (adapted) version it was changed into a question. We thought
that questiens were more cicar and straightferward than statements. (rem
the respondents’ point ef view. The primary author also added her own
starting question (number 1) in section C hecause it addresses the lesson
introduction. The alm of the questionnaire in Figure 1 was to give an
overview of mathematics teachers’ perceptiens about LCE in terms ef
definitiens, problems and chailenges experienced during teaching, as well
as te indicate the extent te whicl they claim they are practising LCE.
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Figure 1: Teachers’ views on LCE*

ucation/Appreaches.
SECTION R:

1. What do you understand by the term ‘Learner-Centrcd Education™?

2. Describe the role ot a mathematics teacher in ‘Learner-Centred Education’,

3. Describe the role of a learner in ‘Learner-Centred Education’.

4. How often do you usc¢ 'learner-Centered Approaches’ in your mathematics
classrooms?
'] 1. Never ) 2. Sometimes 3 3. Very Often !
tlahorate on your choice: . _

S. What problems do you encounter in using ‘Learner-Centred Approaches’
during your teaching mathematics classes? (list the probiems)

6. What other factors are affecting the implementation of Learner-Centred
Education in your mathematics teaching?

4

Have yeur views about ‘L.carner-Centred Education’ changed since you
heard about it?
AL Yesid2 No

If ves, explain how your views have changed:
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SECTION C: Please answer all the Questions by putting a cross |X| in the ‘
appropriate box. ‘

HOwW OFTEN 9O YOU:

1. Start Yeur lesson introduction by using learners’ experiences and ‘
background and then later build your lesson on the information provided? ‘
Q1. Always O 2. Sometimes ( 3. Mot at ali

2. Provide feedback to your learncrs? ‘
1. Always J 2. Sometimes ] 3. Not at all ‘

3. Give learners individual assistance?
1. Always | 2. Sometimes J 3. Not at all ‘

4. Expect the whole class to complete or hnish the tasks given at the same ‘
time?
1. Always ] 2. Sometimes 2 3. Not at al}

S. Encourage your learnets to participate in class discussions?
1. Alwavs J 2. Sometimes A 3. Not at all

* Adapted from: Sibuku (1992) and Shinyernt (1999,

Before piloting the questionnaire, the instrument was given to a group ot
colleagues (including the co-authors of this chapter) who provided useful
comments and amendments to the qQuestionnaire. The teedback given
had certain impact on the questionnaire as the primary author corrected
grammar and rephrased or rearranged most of the questions. Figure 2
presents the amendments.

The amended instrument was then piloted using a group of 30
mathematics teachers from different educational regions in Namibia as a
convenient group at that particular point in time. These teachers had gone
through a two-vear in-service training course called the Mathematics and
Science and Extension ’rogramme (MASTEP) at the University of Namibia
in 2003. The pilot studv yielded the following outcomes:

First, mathematics teacliers in the MASTLEP course held difterent views
and perceptions about LCE. Most of them described LCE as a paradigm
shiftin educational setting thatinvolved active participation of learinersin
classroom activities. Second, these mathematics teachers also mentioned
several problems that they encountered in using L approaches in
their teaching. These included, among others, tactors such as classroom
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management, not cnough tune for planning, shortage of teaching
resources, noise, chaos and large classes (overcrowding), to mention just a
tew, Third, the malority of the MASTER teachers taking mathematics also
indicated a fair degree of using LC approaches in their teaching.

Figure 2: Adaptations of some initial questions on [.CE questionnaire

) | - - o .
SECTION B: i

Retore adaptation |
V. Explain in your own words what you understand by the term ‘Leater- |
Centred BEducation” ,l
‘ 2. Bescribe how vou perceive the role ot a teacher in a*learner-Centred
© Approach’.
5. Do you encounter problems in using ‘Learner-Centred Approach’ during |
vour teaching?

‘ After adaptation :
1. What do you understand by the term *Learner-Centred Fducation”? i
2. Describe the role ot @ mathematics teacher in 'Learner-Centred Education”. |
5. What problemns do you encounter in using ‘Learner-Centred Approaches’ |
i during your teaching mathematics classes? list the problems.)

Blaikie (2004: 15) suggests that a research design, including the rescarch
instruments, should be subjected to scrutiny by an audience wider than
those closely involved with the research study. In order to open the
instrument for scrutiny by such a wider audicence, a short paper entitled
“Mathematics Teachers’ Perceptions of Learner-Centred Education: A Case
of the MASTEP Teachers in Namibia' (Kapenda, 200.1) was read at an
international conference on science and mathematics cducation.

After some considerations and reflections on the feedback received atte r
presentation of the short paper, the tollowing shortcomings surfaced: (1
section B of the gquestionnaire would provide opinions and views about
teachers’ implementation of learner-centred approaches rather than giving
the exact details ot their daily activities in the classroonis - the kind ot
details that Merviam (1998: 213 refers to as the ‘reality’ ot the findings.
12} Because of the qualitative nature of the study and in order to cater lor
the second obective of this study, it was clear that this instrument was
inadequate. Theretore, it was imperative to revise the instrument in order
to cater for this aspect. Based upon this, the decision was made to do
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classroom observations as well as to hold interviews with the respondents
while ensuring at the same time that the method chosen suited its purpose
(Wragg. 1994: 2). Figure 3 Is an extract troin what is nained ‘Classroom
Owscrvation Schedules’ (COS) on LCt.

Figure 3. COS for LCE activities”

m,CEfnon—L(iii Strategics Used (check all that apply) |

Q1. Group work |

‘J 2. lair work !

Q 3. individual work assignmentst

4. Open-ended questioning (e.g. why, explain, clarity, cte. |

3 5. Relate lesson to learners’ expericnce and knowledge (‘action
knowicdge’)

d 6. Teachor uses real-worldl examples to explain some mathematicai
concepts |

Q7. Teacher uses some manipulatives thands-oni durting teaching

8. Teacher uses a varicty of classroom activities that involve iearners in |
hands-on activities

9. Teacher gives trequent and appropriate teedback !

10, Teacher is not concerned too much about fime management

Q11 Teacher uses whole group calt responses most ot the tme

1 12. Yeacher varies his/her teaching approdches combines lecture, |
activities, demo, ¢t

O 13. Teacher lectures most of the iime i

I B. Indications that Learners arc Actively Engaged (check all that appiyv:

Q1. Learners ‘talk and act’ more tha: “sit and listen’ in caits
d 2. Learners initiate guestions and comments often |
d 3. Learners ate ahle to use their ‘action knowledge versus school
knowledge to explain mathematical concepts |
4. Learners are preseoting information to otliers
Qi On the chalkhoard |
A lzlking to the whole class I
2 ¢iiir During group or pain discussions
15, Learners are using (he following materials:
a tivy Mathematical sels (tools)
Q o1 Manipulatives |
g (v Others (specify) . -
6. Learners appear to be animated and interested |
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|—C. Overall, what is your estimate of how oftcn the teacher uses LCE
strategies effectively? (Note: indicators tor effective use: achievable lesson
objectives, related to meaningful Class activities, more points {from A and 8
indicators abovc}

1 1. Allthe time

1 3 2. Most ot the time (more than half of the cClass period)
3. Someof the time (less than half of the class period}
1 4. Seldom or never

* Adapred froe: Vo Graae 119990 Classron Obsenaition

The outline of this instrument had not changed much from the original
source. Here Lhe lead author tried to restructure the different sections of
the questionnaire and added a few items here and there. The aim of this
instrument was to rate the extent to which teachers practise LCE in the
classroom. The instrument was not tested in the classroom, but it was
discussed with supervisors. At the ¢nd of the discussion it was agreed that
the instrument needed modification because it was prone to subjectivity.
The first author immediately realised that it was very dithcult to get
consistent (and therefore reliable) results using this instrument — the COS
instrument, for example, does not have a rating scale that provides clear
demarcations of events happening in the classroom. It also fails to give
a clear indication on how to measure the nature of LC activities. Using
relevant literature, the lead author therefore designed another instrument,
as shown in Figure 4,

Figure 4: LCE monbitoring scale

" Name of School: o i
Name of leacher: ) |

i Topic: _ . . . . Date: _
I Learner-centred Teacher-centred
. 1. Irelates lessonas to Net related to L experience

2. Use group work/pair Whole class call response

3. 1 gives appropriate teedback No feedback/inapprepriate !
I 4. T responds te both correct Tignores L questions |
RS Use of teaching aids No teaching aids available |
I: L. use manipulatives o manipulatives avaitable !

10
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7. L are engaged investigative No mncaningful tasks for L. |
8. Pupilpupil interactions No interaction |
9. Teacher-pupil interaction 1 controlled interaction |
10. Tasks more ‘why, explain’ More recall questions |
11. Gender balance (GGendler bias |

At this juncture, the primary author realised that she was not paving
enough attention to all the objectives of the study; which meant that
there were mistakes in the construction of the instrument. She carried
out z pilot study at one of the local schools for a period of appro.ximately
three weeks using the LCE monitoring scale above. The discussion with
the co-authors revealed two main problems: (1) The reliability of the
instrument (due to subjectivity). That is, when and how does one decide
the extent of rating whether the teacher is balancing learner-centred and
teacher-centred approaches. or s/he is at the extreme? (2) The instrurnent
is comparing learner-centredness with teacher-centredness rather than
measuring the extent to which mathematics teachers practise LCE in the
classroom. Therefore, using this instrurnent would c¢hange thwe focus of
the study. Advice was given to design another instrument. Portions of this
instrument are given in Figure 5.

Figure 5: Classroom observation checklist*

In the checklist below, mark the box which best reflects your observation of
the teacher’s practice. Where necessary make additional comments on ¥Your
observation.

Lesson Introduction
1. Nointroductjon, i.€. no connection is made with previous lesson.
No direction for new lesson. Yo greetings. |
O 2. Links with past lesson but no real focus for present lesson. !
3. links with past lesson and clear focus for present lesson.
J 4. Lesson is clearly contextualised and learners’ interest is aroused. |
Auention is focused. |
COMMENT (Was the lesson appropriately introduced?) |
|
|

|
|
A. INTRODUCTION I
|
|

L -

11
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B. PRESENTATION and RESOURCES
1
1
B EXDPLICTT ORGANISATION OF GROUP WORK
1. No group work.
d 2. Only two or three learners interact, Odhers just listen.
J 3. Group of lcarners wlth limited interaction/interact when teacher

motivates,
td 4 Groups of puplls discuss prablems, questions and activities by themselves.
CONMMENT (Does the arganisatlon relate to the tvpe ot lesson?y

B2 PUPIL-PUIL INTERACTION WITHOUT TEFACHTER

1. Pupils don't question €ach other or probe for details.

1. Pupils guestion each other in secret because this is not allowed;
encouraged fry the tcacher,

i A 3. Pupils only question or help other pupils when prompted to de sa by

) teacher.

e E Pupils treely enter into discussions with ¢acin other.

COMMLUENT How (s the trequency ot interactions between pupils?;:

13 WHIOLL CLASS TEACHER-PUPIL INTERACTION

J 1. Jotally controlled by the teachet.

2. Mainly conteolled by the teacher,

- 3. Teacher creares opporctunity for pupil-pupil intesaction.

4. Control of interaction shifts hetween puplls and teacier.

COMMENT (IE no gzroup work, what kind of pupil-pupil interaction is taklng
place. itany?) (Frequency):

B4 USE OF RESOURCES/ MATERIALS/AIDS e.g. texts, chalkboard and
notebooks

1. No materials avaljabie tor puplls or teacher to use.

2. Only the teacher uses the materials in front while the learners are
observing.

+ 3. Some learners use materials.,

4. Learners share and use materials.

COMMENT ¢Namw- materials used and frequency; if no matenals ysedh:

= Adapted fron: Adles, Lelling and Slewimsky (1997

12
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With the help ot one of the co-authors. we decided to test the instrument
above using the recorded video lessons tfrom the pilot study. At this
stage the primary author was excited about the instrument because she
thought it was the best. Wrong! The instrument looked great on paper,
but the minute we look our pencils and got ready for recording the data
we got stuck hke a big lorry in the mud. The primary author did not know
where to start and how to proceed with the different sections provided in
the rescarch instrument. She therefore noted several weaknesses in the
instrument that were worth taking into consideration: (1) The instrumeni
did not have a4 consislent rating scale. (2) The sections that represent
ditterent classroom activities were categorised to the extent that it was
difficult forthe rescarcher to do the rating consistently. (3) The instrument
was too tong (it covered ten pages). This made the recording procedure very
difficult because one had to page through several items before locating the
required itew. (4) This meant t hat one would expect ditferent results using
the same instrument - the issue of consistency was theretore minimat,
if not absent. (5) She also started doubting the internal validity of the
instrument. She questioned how congruent tite indings would be with
‘real issues’ and Lhe issue of whether she was measuring what she wanted
to measure (Merriam, 1998: 201) became crucial at this stage. Specificaliy,
she rcalised that this was the fourth instrument in a2 row. and yet she
had still not succceded in addressing the issue of measuring the extent to
which teachers practice L activities,

At this juncture, the primary author was advised to give a brief
presentation about her pilot study at a seminar to Phl) students. She
presented a ten-minute video segment and asked her colleagues to write
short vignettes. The discussion session highlighted the following issues: (1)
The research instrument should have at least three LC dimensions derived
from literature {cxcluding teacher-centredness). (2} She should come up
with indicators for cach LC dimension in order to guide her decisions
during data collection periods. (3) She sheuld tally the occurrences of the
cvents she would be observing. Below is an example of what she called the
‘Lesson Observation Schedule’ (1.OS).

13
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Figure 6: Example of a Lesson ®bservation Schedule

Kapenda, Torkildsen, Mtetwa and julie

[ LCE Dimensions
- (derived frem

Indicators

Qccurrence
(usc tally)

Cemmcnts (on
what is going on)

involvemcnt in
fesson

| literature) P
A: Learners’ - 1. Student-student
active interaction

2. Teacher-student
interaction

3. Learner-
[ initiated
questions

B: Learners’
experiences are
used

1. Daily living
references

2. Connectiens
to other subject
' areas

3. Connections
to prior math
knowledge

4. References
to indigenous
| situations

B: Higher-order
learning tasks
lare present

1. Probiem
selving (tasks)

2. Preblem posing '

! 3. Explanation by i
students (why?)

4. Investigations

S. Extensions of
the lesson

6. Projects {small} |

14
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Figure 7: Indicators and descriptors*

1ndicators

| Descriptions and exaraples of indicators T

A: (1) Student-student
interaction

—
(2) Teacher-student
interaction

Interactions about math ideas or topic(s) fnot
I matters unrelated to math lesson.
E.g. 'let’'s meet (n the hall’]. :
Examples: (a) Asking for clarification ['what ‘
' does the teacher mean by....?'] (by ‘Do you
know how to solve this problem?’ (c) GGiving an |
explanation about math topic(s). (d) Any other ‘
relevant interesting things tincluding non-verbal
communicationsh. <‘

Interaction about mathematicai ideas.
F.xamples: (a) Giving or asking for an e¢xplanation)’
clarification. (b) Content dialogue between ‘
teacher and students. (c) Any relevant discussion

[ around mathematics topics.

(3) Learner-initiated
dialogue

! Examples: (a) "What do you mean by...”" (b) ‘Can
you please explain...?" (¢) Content of the dialogue.

B (1) Daily living
referenccs

| E.g. 'How do you balance your current account at
| the end of the month?"

(2) Connections to other
subject areas

E.g. 'In Physical Science, you learned how to ‘
calculate the distance travelled using velocity
‘ equation.’
Note: These references could come trom anybouy
, in class (teacher or learnerss,

(3) Connections to prior
math knowledge

(4) Reference to
indigenous situatiens

C: (1) Problem-solving
tasks (Polya)

E.g. 'Using algebraic equations iexpressions),
: calculate the mean for the following...' ‘

Note: Include things covered before or presumed
already familiar ta learners.

[ L.g. ‘A woman in the village weaves beautiful
baskets. What types of symmetries are portrayed |

by her designs?’ ﬁ‘
No routine tasks, not just ‘solve for x * problems.
E.g. ‘Given a right-angled triangle wit h sides ‘
labelled a, b, and ¢. How do vou prove that
aZ + b2 = ¢2? Use diagrams or cardboards or any
relevant materials to solve the problem.

L)

(2) Problem posing (T and

Generation of problems by teacher or learner or

(3) Explanation bv
learners (Why?)

| both. )
‘ E. g Learners give their own cxplanations.
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(4} tvestigations (through | L.g. ‘Given circular objects of different sizes, ]
L making hypothoeses, strings, and rulers investigate why pie (22/711s a

crquiry, experimentalt | constant.”
3151 Lxtlensions Teacher or Jearners ask guestions or elaborate on |

the work under discussion. Instances that are
going on beyond the already established lacts.

1
L - |
6) Small projects i.carners are given small projects to do or they ‘

| report back on the project they did earlier on.

*Compiled by Kepetido

The lead author tested the LOS instrument using video lessons trom the
pilot study. She also tried to verify the consistency of the instrument by

coding at lcast (wo lessons more than once (i.e. by watching the lesson
" more than oace) in order to determine the instrument’s consistency.
Through repetitions of watching recorded video lessons, the variations
were found to be minimal. However, she kept in mind the fact that the
reliability ot qualitative data can be improved through triangulation of
methodologies (Merriam, 1998; Cohen et «f., 2000). Noreover, Cohen
et af. (2000: 129) highlight several threats to validity and rciiability in
observations that include, among others: (1) the researcher’s unawarcness
of important antecedent events; as well as (2) the reactivity eltect due to
the presence of the observer (just to mention a few). The primary author
was therefore satisfied to use the instrument in (he main study, providing
that the necessarv adjustments were made as the need arose.

Conclusion

Designing and constructing research instruments is not an easy process. It
is worth mentioning that the phases (or stages) of constructing a research
instrument are non-linear. This means thal one has to move back and
forth in terms of critical thinking and reflections at each stage. The process
is an inleractive one because it is subjccted to public scrutiny. Specifically,
in this case colleagues as well as co-authors were involved in providing
constructive feedback. As can be realised by now, apart from reading and
consulting various resources and literature, the process alse requires good
organisation of thoughts and ideas, fine retlection en certain issues (why
one way and net another way), as well as consistency in one's work. Each
stage ov phase requires critical thinking and evaluation of cerlain issues;
namely, usability, rcliability and validity. Although these constructions
are not measured in qualitative studies in the same way as in quantitative

16
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ones, their consideration remains impottant. Specifically, the consultation
of peers and supervisors provided critical thoughts of enquiry in the design
of this research instrument.

We argue that irrespective of wheltlier cognate instruments cxit, studies
differ in terms of their contexts and siles of implementation and thus
require adaptation to be effe:tive in a particular setting - not only as a
goodness-of-At issue. Adaptation is also crucial with respect to ownership.
Ultimately, the researcher must own the instrument and one of the most
effective mechanisms to ensure personal ownership is through redesign
angd adaptation.
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