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Abstract

The author shares some of the findings of the rekeahe conducted in 2007 on grade 11
mathematics learners in two schools, one experahantd the other one control. In his study, the
author claims that an open-ended approach towadshing and learning of mathematics
enhances understanding of mathematics by the lsarnéhe outcomes of the study can be
summarised as follows:

1. In the experimental school, where the authcgrigned by introducing an open-ended
approach to teaching mathematics (by means of gitive learners an open-ended
approach compliant worksheet to work on throughthé& intervention period), the
performance of the learners in the post-test wégibthan that of the learners from the
control school. Both schools were of similar pemfance in the pre-test. The two schools
wrote the same pre-test and same post-test. Baottolcwere following common work
schedule.

2. Within the experimental school, post-test pen@nce of the learners in the class where
the intervention was monitored throughout the iweation period (thus ensuring
compliance of the teacher to the open-ended appyaaat-performed those in which
monitoring was less frequent.

3. There was no significant difference in perforoenbetween learners from the
unmonitored experimental class and those from ¢inéral class.

1. Introduction

The kind of teacher envisaged by the New Curricuitatement (NCS), the curriculum followed
in South Africa, includes, among others, being diater of learning, and a designer of Learning
Programmes and material (DoE, 2002:3). The outcospexified in the NCS encourage a
learner-centred and activity-based approach to atauc (DoE, 2002:1). According to the
Department of Education (DoE) (2008:10), Educatiod Training in South Africa has 7 critical
outcomes and 5 developmental outcomes, which démve the Constitution. Each of them
describes an essential characteristic of the tfp8omth African citizen the education sector
hopes to produce. The document further stateghbat critical outcomeshould be reflected in
the teaching approaches and methodologies thatenadltics teachers use.

The above discussion possibiliated the checkliséfiscted on the table below.

According to DoE (2005:8), for instance, ‘all lears in Grades 10 — 12 should be given the
opportunity ofdeveloping themselvesathematically.

To measure how well a student performs, teaches thebe able to examine the process of learning,
not just the final product (Badger and Thomas, 199dch a view of learning and teaching demands
an “open-ended” form of teaching, learning and sssent, based on open-ended tasks and
guestions (Moschkovich, 2004:51-53; Radford, 2081; Elbers, 2003:91; Hershkowitz & Schwarz,
1999:150). In her detailed analysis of two Uniteddgdom schools, Boaler (1997) argues that the
school using an open approach to teaching anditganmathematics produced more sustained
outcomes in mathematics learning, than the conmeattiformat used by the other school.

The open-ended questions asked are the type di@apgeasked in a socio-constructivist lesson.
The solution path of the learner, rather than t¢ifidihe teacher, governs the teacher’s intervention.
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Critical Outcome The teacher’s approach: Yes | No

1. lIdentify and solve problems and make 1. Makes it possible for learners o
decisions using critical and creatiye have  opportunities to  make
thinking. comprehensive  use  of their

mathematical knowledge and skills

2. Work effectively with others as members 2. Encourages an active learner
of a team, group, organisation and community participation in lessons and allow the
learners to expredheir ideas more
frequently.

3. Organize and manage themselyes 3. a) Provides every learner with|a
and their activities responsibly and reasoning experience
effectively. b) Positions the teacher as the facilitator,

and not the source, of learning.

4. Communicate effectively using 4. Makes it possible for every learner|to
visual, symbolic, and/or languageespond to the problem in some significant
skills in various modes. ways of his/her own.

2. Research Design:

The approach used was intended to answer the folipresearch questionWhat will be the
impact of an open-ended approach on the learningathematics in grade 11 mathematics classes
at the selected experimental schodPhe full report is a PhD thesis that has justrbsgbmitted.
For further details consult my promoter, Prof HBedlivoudt, at hercules.nieuwoudt@nwu.ac.za.]
The design of the complete research was a mixetdadetpproach' adapted from Creswell
(2003). This report focuses only on the Phase lpooent of the study.

Phase Jof the investigation was the quantitative parthefinvestigation where results from
experimental and control schools were comparedptmees impact of open-ended approach on
learning of mathematics. Learners from the expertedeschool and control school wrote a pre-test
at the beginning of the study to establish and @sfheir pre-requisite knowledge. Analysis of the
pre-test results (to be presented at the conferehogved that there was no significant differemce i
performance between the three categories of leaniie monitored experimental group, the
unmonitored experimental group as well as the obgtoup.

The author prepared and gave learners from theiexgetal school a worksheet covering
mathematics topics the two schools — experimemigicantrol — followed. The worksheet asked
predominantly open-ended questions and/or taskedoners to solve. Though questions asked
were open-ended, grade 11 mathematics topicswesedthe traditional topics. The worksheet
(also to be shown at the conference) was designbd tised by the learners to solve
mathematical problems instead of the learners lgawirtbe taught by the teacher from the
classroom front. The teacher’s role was only tdifate the learners’ attempts to solve the
problem. The choice of the topics was based ordh@mon work schedules both schools used.
The learners from both experimental and controbstshwrote a post-test at the end of the
intervention period, compiled by the author in adtation with the teachers from both schools.
The purpose of the post-test was to see if theseang post-intervention difference in
performance between the two groups. All the clagsssformed part of study covered the same
work schedule and wrote the same tests. Care wes tg/ the research design to limit other
possible factors (some of which will be mentionetha conference) accounting for different
behaviours of the groups as far as performandeeinests is concerned.

Regular monitoring of the implementation of the m@®aded approach to teaching and learning
was done on two of the four experimental classbke.dher two were only supplied with the
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worksheet to use throughout the period of intelieentThe design of the investigation was such
that the monitored class was the only one in wihiehteacher’'s compliance to the open-ended
approach was adequately monitored by the auth@awe of lack of consistent monitoring on
the other classes in the experimental school, thrasenot enough evidence of compliance or
otherwise to the open-ended approach to teachitidgeanning in those classes. However, a video
of the unmonitored class, recorded during the vetetion period, pointed to, among others,
passiveness among other learners whilelanteer learneattempted to solve the problem on the
chalkboard. The video of the control school, atd@n during the intervention period, showed
teacher approach that definitely did not comphhwite open-ended approach to teaching and
learning. The main focus of monitoring in the twasses was to establish if the type of questions
the teacher was asking the learners during the¢ieolprocess complied with the expectations of
the open-ended approach to teaching and learnhmgiriitial briefing of the experimental school
teachers by the author at the beginning of theystva intended to explain to the teachers
exactly what constituted compliance to the operedrapproach to teaching. However, it
subsequently came out that some of the proceedtirthe unmonitored classes were not fully
compliant to the approach.

3. Phase 1 Results: Pre-test — Post-test

The t-test was used to compare the groups. TFerelifce, if any, of the means of the compared
groups was considered to be significant if sfgnificance level pvas at most 0.05¢ < 005).

In cases where significant differences were obtjittee effect size d was calculated to establish
the practical significance of the result ( Steyo02).

3.1. Pre-test results

The aim of the pre-test was to establishgrerequisite knowledgef the learners. The
prerequisite knowledge mentioned here was the mrattieal knowledge required to facilitate the
learners’ understanding of the mathematical topis&red during the period of intervention.
3.1.1. Conclusion: Pre-test

There was no significant difference in performabetveen each pair of the three groups:
unmonitored experiment@N = 73) , monitored experimenta(N =93) andcontrol(N =88),

as far as their pre-requisite knowledge is conakrmbis seems to justify the conclusion that the
groups the study investigated were of comparal@deequisite knowledge.

3.2. Post-test results (These will be presentditeatonference)

There were two contexts of looking at the post4testilts. The first one was in terms of
comparing averages of the post-test marks thensalgle the second was in terms of looking
at the post-test marks ormgaestion-by-questiobasis. This report only deals with the post-test
averages.

3.2.1. Average post-test performance: Conclusion.

The monitored group outperformed both the controlg and the unmonitored experimental
group as far as average performance in the pdsivessconcerned. However, there was no
statistical difference in performance between thmaenitored group and the control group.

3.4. Conclusions: Pre-test and Post-test phase

In general, the pre-test — post-test data showagdhle monitored group outperformed both the
unmonitored group and the control group in the {itstrvention test. There was, however, no
significant difference between the unmonitored expental group and control group. This is
despite the fact that in the unmonitored experialesthool the open-ended approach compliant
worksheet was used. With all things — prerequlgit@wvledge, similar school resource
environment, etc. - being the same, one can attritie difference in results to the role the
teacher played during the intervention. If one pares the monitored and unmonitored classes,
one realises that both were of similar pre-regaikitowledge, both were of the same school, and
both were using the same intervention material. Ma@ difference was in terms of the
approaches adopted by the teachers in both cladsgsoved performance in the post-test
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results for the monitored experimental group prangpte to agree with the statement of Hiebert
et al. (1996) thatvhen a student learns mathematics through suchbdepnebased approach,
struggling with the difficulties facing him insteadirelying on memorisation or any pre-
determined rule to search for solutions, it proradtieep understanding” of the mathematics that
is valued. Hodgson and Watland (2004:1), in tglabout OEA, said: “Through groups and
other learning interactions with their online peestsidents acquire deeper understanding because
of the opportunities for exposure to multiple pextjives and interpretations”.

Mewborn, Lawrence and Leatham (2005:416) also haakdive comment to make about the
open-ended approach to teaching and learning:

“I have noted significant improvement in my studeself-confidence and their willingness to
share their thinking with others. In fact, they ineip take pride in their explanations and find
satisfaction in being able to explain what theydomg and why. They begin to see that there is a
point to explaining their thinking. This leads tadents feeling more ownership of their
mathematical learning”
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