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Abstract 
The purpose of this study is to determine pre-service 
mathematics teachers’ perspective about learning geometry 
using van Hiele’s phase-based teaching strategy. A case study 
research design, an aspect of qualitative method was 
employed. Twelve pre-service mathematics teachers of Niger 
State college of Education, Minna form the sample of the study. 
Purposive sampling technique was employed base on 
achievement level that is, low, moderate and high achievers. 
Data were gathered by means of semi-structured interview 
protocol during 2017/2018 academic session. The information 
gathered from the interview conducted was recorded and 
manually transcribed, and then the data was organized and 
coded to come up with the emerging themes. Four strengths, 
three weaknesses and three corresponding suggestions to 
improve the weaknesses were identified after the interview. 
The findings therefore suggest despite the weaknesses 
observed that van Hiele’s phase-based teaching strategy is 
found to be effective and therefore enhanced geometry 
achievement. This consequently resulted in changing pre- 
service mathematics teachers’ negative impression about 
mathematics in general.
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Introduction 
The description of mathematics in general has been the focal 

point of researches over the last few years (Swars, Smith, Smith, 
Carothers, & Myers, 2018). Wasserman, Villanueva, and Mejia- 
Ramos (2018) put forward that there are several views about 
the ways in which learner and teachers perceived mathematics, 
which therefore determine the process of teaching and learning. 
In the same direction, Presmeg (2002) has responded that 
beliefs about the features of effective learning of mathematics 
on the other hand permit or restrict “the bridging process 
between everyday practices and school mathematics” (p. 295). 
Noraini (2005) however posit that effective teaching techniques 
for each segment of mathematics is different from each other. 
For instance, learning strategy that might be effective for 
statistics might not be effective strategy for probability. In view 
of this, Van Merriënboer and Kirschner (2018) affirmed that 
the strength and weakness of particular teaching method could 
be seen in area of teaching method employed. Consequently, 
Halat (2008) and Choi-Koh (2000) stressed that learning actions 
for geometry topics in particular is expected to stimulate learners 
through the use of van Hiele’s phases of teaching strategy. 

Van Hiele’s model in particular, explains process of 
reasoning particularly in geometry, it comprises of five levels 
and five phases of instruction already applied in several research 
(Abdullahi & Zakaria, 2013; Abu et al., 2012; Alex and 
Mammen 2016; Atebe, 2008; Cannizaro & Menghhni, 2006; 
Chang et al., 2007; Chew, 2007; Chew, & Lim, 2013; Erdogan 
& Durmus, 2009; Fuys et al., 1988; Hoffer, 1983; & Usiskin, 
1982) associated to teaching and learning of geometry. In all of 
these researches, it was found out to be efficient in improving 
learners’ performance. The model/theory was initiated and 
developed by two Dutch mathematicians in the 1950s, Pierre 
van Hiele and his wife Dina van Hiele-Geldof. According to 
Van Hiele (1986) the five levels according are: Recognition, 
Analysis, Order, Deduction and Rigor. The levels are arrived at 
as a result of experience and instruction rather than age. Hence, 
a learner is expected to have adequate knowledge of (classroom 
or otherwise) geometric thoughts to move to a sophisticated
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stage of difficulty. In order word, the characteristics of the model 
is hierarchical in nature. Respectively, the levels (levels 1 – 5) 
go together with by five phased-based teaching strategies. Chew 
(2009) and Choi-Koh (2000) established this by indicating that 
students has to pass over all the five phases to attain every of 
van Hiele’s level. Accordingly, each and every level of geometric 
thought is arrived at as a result of sequence of the phases. The 
five phases of instruction are: Information, Guided orientation, 
Explicitation, Free-orientation and Integration. 

Consequently, Choi-Koh (2000) and Chew (2009) affirmed 
that the field of activities organised in line with van Hiele’s phases 
impacted positively on learner achievement in geometry. This 
therefore is seen as a welcome development in Nigeria context 
because topics on geometry constitutes 38% of the mathematics 
curriculum (Tsoho, 2011), and about 45% of total topics to be 
covered in the SSCE syllabus (WAEC, 2014). 

Little studies have however investigated the issue of teacher’s 
and learner’s perspective on the strategy. Brooks, Dobbins, 
Scott, Rawlinson, and Norman (2014) in their research titled; 
“Learning about learning outcomes: the student perspective”, 
employed students from three departments at the university 
of Leicester to form the focus group. A survey questionnaire 
was use as the instrument for the study to determine learners’ 
perspectives and utilisation of learning outcome. The result 
however, revealed that generality of learners discovers learning 
outcome effective. At the same time, result further indicate 
that certain number of students, battled to comprehend the 
level of learning expected in their syllabus. Similarly, specific 
number of interviewees reported that learning outcome can 
limit their knowledge. While numerous learners, wanted 
learning outcome retained a focal point of their learning 
experience. It was therefore suggested that additional research 
is needed to come up with more efficient use of learning 
outcome as a learning resource. To this end, to come up with 
more efficient learning outcome, this study is expected to fill 
the gap as there is no research that specifically investigate the 
strength and weaknesses of a particular teaching stategy.
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Chua, Tengah, Shahrill, and Leong (2017) in their research 
work on analysing students’ perspectives on geometry learning 
from the combination of van Hiele phase-based instructions 
and GeoGebra, emphasized that opportunity should be given 
to learners to undergo efficient and fascinating learning 
technique taking advantage of modern technology, especially 
van Hiele theory, since learning activities in geometry are 
arranged accordingly. Thus, the main aim of the study was to 
identify learners’ views on the activities formulated in 
accordance with the van Hiele’s phases of learning geometry 
employing GSP software. Two teachers and 30 form two 
students form the sample of the study while questionnaire to 
gather information on students views on activities based on 
van Hiele’s phases of learning geometry using GSP was the 
instrument used for the data collection. The result revealed 
that majority of the student agrees their geometry lessons was 
facilitated by the prepared activities and was however boosted 
their confidence in learning geometry. In addition, the GSP 
software was very easy in term of usage, which therefore 
assisted them in the process of learning. 

Consequently, eliciting pre-service mathematics teachers’ 
perspective about the strength and weaknesses of teaching 
strategy is crucial for assessing ways in which pre-service teacher 
programs might be organised with a view to best adjust future 
teachers with a particular teaching strategy required for their 
future teaching profession. 

Aim and Objectives of the Study 
The aim of this study is to elicit the pre-service mathematics 

teachers’ perspective on the strengths, weaknesses of van Hiele’s 
phase-based teaching strategy and suggestions to improve it in 
Niger state, Nigeria. 

Specifically, the research objectives were as follows: 
1. Ilicit the strengths, weaknesses of van Hiele’s phase-based 

teaching strategy and suggestions to improve it from the 
pre-service mathematics teachers’ perspective.
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Research Questions 
In an effort to elicit the pre-service mathematics teachers’ 

perspective about geometry learning, the following research 
questions was raised: 
1. What are the strengths, weaknesses of van Hiele’s phase- 

based instructional strategy and suggestions to improve it 
from the pre-service mathematics teachers’ perspective? 

Methodology 
In an attempt to address the research questions for this 

study case study research design, an aspect of qualitative method 
is employed. It was employed because it affords the enabling 
environment for the researcher to create an in-depth evaluation 
of social circumstances, happenings and interactions. (Mullen, 
2005; Creswell 2007; Maxwell, 2004). According to Silverman, 
(2004), qualitative research is essentially concerned with 
explaining the manner of occurrence of certain experiences, 
how such experiences are understood by people concerned and 
the values which the people assign to them. In qualitative study, 
the researcher is mostly concerned in studying individual‘s or 
group‘s opinion of reality thus approximating the reality behind 
the story. By investigating multiple opinions, the qualitative 
researcher may describe the concerns and try to discover a 
unanimity amongst the voices heard (Thomas, 2010). 

The population for this study is made up of all the 86 pre- 
service mathematics teachers in Niger state college of education 
Minna, Nigeria (College Department of Mathematics, 2017). 
The target population is year one (100 level) pre-service 
mathematics teachers who had registered MAT 122 (coordinate 
geometry) during 2017/2018 session. 

The sample of this study consisted of 12 year one (100 level) 
pre-service mathematics teachers purposively selected from 
colleges of education Minna, Niger State, Nigeria. The reason 
for choosing 100 level pre-service mathematics teachers is 
because MAT 122 is a geometry course designed to prepare 
the pre-service mathematics teachers to teach geometry content 
based on basic education level constitutes part of the course to
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be studied at this level. The 12 pre-service mathematics teachers 
were purposively sampled base on achievement level that is, 
low, moderate and high achievers. The purposively sampled 
pre-service mathematics teachers (four pre-service mathematics 
teachers in each level) were consequently interviewed to elicit 
their views in respect of the strength, weaknesses and 
suggestions to improve the teaching strategy 

Interview protocol for eliciting pre-service mathematics 
teachers’ perspectives about van Hiele’s phase-based teaching 
strategy was adapted from Sahar (2017) and was validated in 
terms of content validity by experts in the field of mathematics 
education from sampled college. The instrument gave room 
for interaction between the researcher and focus group at the 
end of the experiment. 

The entire study lasted for 8 weeks. Shortly after 
administering the treatment and an achievement test, interview 
on pre-service mathematics teachers’ perspectives on the 
strengths and weaknesses of van Hiele’s phase-based teaching 
strategy was conducted. Analysis of the information gathered 
was done with a total of twelve pre-service teachers based on 
the emerging themes identified. Guest, Bounce, and Johnson 
(2006) and Creswell (2012) affirmed that 10, 20, 30, subjects 
might be engaged in an interview to permit theoretical 
saturation, and this will assist to minimizing the chance of 
creating theory based on insufficient data. 

In analyzing the data, the information gathered from the 
interview conducted was recorded and manually transcribed, 
and then the data was organized and coded to come up with 
the emerging themes. The following method was employed 
thus: 
Step 1. The documented data was transcribed and coded by 

means of highlighting and extracting pattern themes to 
create a pre-set (first) group of similarities. This is done to 
generate occurrences of the responses, persistent presence 
of items in each group question (pattern themes/ 
similarities). The goal was to break the data and organize
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them in the next groups to ease comparison between 
responses (pattern themes/similarities) (Drake, Pytlarz & 
Patel, 2018). 

Step 2. In this stage, all the initial extracted pattern themes in 
the first category are narrowed down in order to describe 
the participants‘concepts and beliefs as a sub-categorization; 
it is a verified or theoretical classification. This is more 
accurate in describing data, but closer to data category of 
the last stage of thematic classification. This stage trimmed 
the first group to be smaller and exact, as a theoretical or 
thematic strategy for concept reduction. 

Step 3. This phase signifies the researcher’s ideas as summary 
of extracted sub-themes/pattern themes, therefore it is 
more theoretical and the formation of themes that represent 
stage 1 and 2 of the qualitative data analyses (Bernard, 
Wutich, & Ryan, 2016). 

Findings 
The entire responses of pre-service mathematics teachers 

on the strength of van Hiele phase-based teaching strategy were 
centered on the fact that the teaching strategy is effective. Four 
strengths, three weaknesses and three corresponding 
suggestions to improve the weaknesses were identified. The 
strengths identified are: the teaching strategy motivated pre- 
service mathematics teachers to learn geometry, it is sequential 
in nature (step-by step), it is strategically planned in phases 
and the need of the learners are considered with the strategy. 
Contrary to this, overcrowded classroom, no adherence to time 
and lack of incorporation of technology into geometry class 
were adentified as the weaknesses of the strategy. 

It was in view of this that it was suggested that to improve 
the weaknesses identified, stand-by generator with equipped 
mathematics laboratory where all students will be going to learn 
geometry should be provided and used instead of relying on 
national grid. This will facilitate the understanding of geometry 
because, every student can see, touch and feel. Furthermore, 
technology should be in-cooperated into learning process to 
provide efficient and productive education in all regards, and
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also improve performance and encourage student’s 
participation. Furthermore, moderate class size of about 20-25 
students per class were recommended. Moderate class size of 
20-25 in a class will assist the lecturer to have absolute control 
of the class and this will therefore enhance better understanding 
of the lesson taught. In addition to step by step implementation 
of the content taught, concrete object should be integrated to 
make it practically oriented. 

In view of the abovementioned, despite the weaknesses 
observed, still the researcher concludes that van Hiele’s phase- 
based teaching strategy is found to be effective and therefore 
enhanced geometry achievement. This consequently resulted 
in changing their negative impression about mathematics in 
general. 

Conclusion/Recommendations 
Based on the finding, it can be concluded that Van Hiele’s 

phases of learning geometry namely information, guided 
orientation, explicitation, free orientation and integration are a 
referable and implementable alternative learning strategy for 
geometry topics. Van Hiele’s phases of learning make students’ 
geometry activities more organised and systematic. Hence, the 
use of Van Hiele’s phases of learning geometry is very much 
encouraged to be applied in learning geometry topics because 
there are many past studies that have proved that the use of 
those phases can give a positive impact to students such as 
increasing students’ achievement in geometry, their 
understanding in geometry and level of confidence in 
mathematics in general.
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