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ABSTRACT

Activity-based instructional strategies have been identified as being effective in the delivery of rule-
governed subjects such as Mathematics. Two of these strategies are the Pupil-centred Activity-
based Instructional Strategy (PAIS) and Teacher Demonstration Activity-based Strategy (TDAS).
However, research findings have shown that a large number of primary school mathematics
teachers trained in colleges of education in Nigeria have difficulty in developing lesson plans and
delivering activity-based mathematics lessons. Past studies on activity-based strategies have
focused on the general effectiveness of such strategies but have not sufficiently covered the skills of
planning and delivery of lessons among the pre-service primary teachers. This study, therefore
examined the effects of activity-based strategies on the primary mathematics lesson plan and
delivery skills among pre-service teachers. The moderating effect of teachers’ numerical ability and
gender were also examined.

Pretest-posttest control group quasi-experimental research design was adopted for this study. The
participants were 337 pre-service primary Mathematics teachers in three colleges of education in
Southwestern Nigeria. Pupil-centred activity-based, teacher demonstration activity-based and
conventional strategies were assigned to experimental-group |, experimental-group 11 and control
group respectively. The study lasted 15 weeks for teaching and observation. Pre-Service Teachers
Activity-Based Lesson Plan Scale (r = 0.84); Activity-Based Lesson Utilisation Scale (r = 0.79);
Primary Numerical Ability Test (r = 0.83) and three instructional guides were the research
instruments used. Eleven hypotheses were tested at 0.05 level of significance. Data were analysed
using Analysis of Covariance, Analysis of Variance and Scheffe’s Post-hoc tests.

There was a significant main effect of treatment on pre-service teachers’ lesson plan skills (F(2,318) =
628.15; p<0.05; partial n° = .80). Pre-service teachers exposed to TDAS had a higher activity-based
lesson plan score (¥ = 61.73) than those exposed to PAIS (¥ = 55.37) and those exposed to
conventional strategy (x = 11.32). There were no significant main effects of numerical ability and
gender on pre-service teachers’ lesson plan skills. There was significant difference between the
treatment groups in primary Mathematics activity-based lesson delivery skills (F, 298y = 63.63;
p<0.05; partial n? = 0.30). Those exposed to PAIS had higher activity-based lesson delivery score
(x = 59.4) than those exposed to TDAS (¥ = 49.7) and those exposed to conventional strategy (i =
46.2). There were no significant main effects of numerical ability and gender on pre-service
teachers’ mathematics lesson delivery skills. Generally, these results imply that TDAS enhanced
primary Mathematics activity-based lesson plan skills while PAIS enhanced the lesson delivery
skills.

Pupil-centred and teacher demonstration activity-based strategies enhanced pre-service primary
mathematics teachers’ lesson plan and delivery skills more than the conventional strategy. Lecturers
of primary school mathematics methodology courses in the colleges of education should be
encouraged to acquire and utilise activity-based skills. Also, the contents of primary school
mathematics methodology courses should include planning and delivery of the two strategies.

Key words: Pupil-centred activity-based strategies, Teacher demonstration strategy, Pre-service
primary mathematics teachers, Numerical ability, Lesson plan and delivery skills.
Word count: 465
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CHAPTER ONE
INTRODUCTION

1.1  Background to the Problem
Education, as the means of acquiring knowledge, skills and attitude, is as old as man and

up till today, the struggle to make education effective and available for all is always the priority
of every nation. The only way by which the younger generation could be integrated into the
society in order to sustain and improve upon development is either through formal, informal or
non-formal education. Any of these forms of education relies heavily on the human teacher for
its effectiveness. This, in effect, means that any effort towards improving teacher effectiveness is
tantamount to an effort to improve the effectiveness of the educational system and this should be
the concern of every nation (Amobi, 2006). That is perhaps why Anderson (2004) submits that
education for all is good, but good quality education for all is what is worth planning for.
Knowledge, which is regarded as an important product of education, is acquired in
various ways. It could be through reading of books, experimenting, searching the internet, direct
or indirect instruction and so on. The most common and generally accepted way is the
knowledge acquired through instructions. In this regard, it seems an individual, in most part of
the world, is considered to be deficient if such a person has no opportunity to experience formal
education in which learning through instructions permeates. The teaching process, through any
methodology or strategy, has been recognized for centuries as an important, inevitable and
effective means by which knowledge could be imparted and acquired effectively (Abimbola,
2001; Parkay and Standford, 2004; Teacher Registration Council of Nigeria {TRCN}, 2004;
Moronkola 2011; Osanyin and Adebayo, 2011). The teaching process could then be said to be as
effective as the teacher. Whether students learn or not depends, to a great extent, on the teacher.
Studies have shown that teacher effectiveness as a variable is a strong determinant of
differences in students’ learning. The consequence of teacher effectiveness as a variable is often
gravely felt, much more than the effect of any other school-related variables, on the students’
learning outcome (Sanders and Rivers, 1996; Darling-Hammond, 2000; Cruickshank, Jenkins
and Metcalf, 2003; Eggen and Kauchak, 2006; Opara and Faloye, 2011; Osanyin and Adebayo,
2011; Njeru, 2012). Therefore, the training of teachers is given a paramount place in every
society (Awolola and Fabunmi, 2012; Njeru, 2012). UNESCO (1998), in the World Declaration

on Higher Education, Article 1, section F, submits that higher education must contribute to the
1



development and training of teachers. The Federal Government of Nigeria has also made it clear
in the National Policy on Education that no educational system can rise above the quality of the
teachers (Federal Government of Nigeria {FGN}, 2004). This reveals the need to train and
retrain teachers. This is why teacher education is considered vital in curriculum development and
instructions (Moronkola, 2011).

Some of the goals of teacher education in Nigeria are to produce highly motivated,
conscientious and efficient classroom teachers for all the levels of educational system; to provide
teachers with the intellectual and professional background adequate for their assignment and
make them adaptable to changing situations (FGN, 2004; Opara and Faloye, 2011). These goals
are in line with world declaration on higher education as enunciated by UNESCO (1998). They
are also in tandem with the goal of U.S. Department of Education (2003) and the study of Parkay
and Stanford, (2004). The type of teachers envisaged by these policy makers is what Anderson
(2004) termed ‘effective teacher’.

According to Anderson, effective teachers are those that possess the knowledge and the
skills needed to attain the desirable educational goals, and are able to use the acquired knowledge
and skills appropriately if these educational goals are to be achieved. Medley (1982) called this
type of teachers ‘competent teachers’ because effective learning is a product of effective
teaching which can only be given by an effective teacher who is considered to have, not only the
knowledge of the subject matter, but also possesses the teaching skills (Amobi, 2006).

Curzon (1985) submits that one of the functions of the teacher, which makes him
effective, is not just to impart information and hope that it will be received and retained, but also
to understand and plan those conditions and activities which will result in effective learning.
Anderson (2004) notes that students’ learning depends on the activities they do and less of what
the teacher does. From the foregoing, it can be said that learning is best achieved when learners
are actively involved in the learning activities. For such learning to occur, teaching has to be well
planned, organised and resources used effectively.

A closer examination of primary mathematics teaching and in the present time, especially
at the basic education level, has become a source of great concern to mathematics educators and
scholars. The subject has been identified as the most disliked subject in school
(FGN/UNICEF/UNESCO, 1997; Brown, Brown and Bibby, 2008) with students’ performance



worsening from year to year at all levels of education (Aremu, 1998). Research findings in
Nigeria have shown that the performance of pupils in primary Mathematics is below average
and, also, that the problem solving skills of the pupils is poor. In a report prepared by Nigeria
Education Sector Analysis (ESA, 2004), the national percentage mean scores of primary four and
six pupils in numeracy are put at 33.7 and 35.7 respectively. Table 1.1 below presents the
detailed information about the performance of pupils in Mathematics across the nation according
to that report.

Table 1.1: Performance in Numeracy Test by States (Including Abuja) and Class

SIN  STATE PRY PRY SN STATE PRY  PRY
v VI v VI

1 ABIA 2763 - 20 KANO 3651 35.71
2 ABUJA 2833 3767 21 KATSINA 2085  27.64
3 ADAMAWA 2293 2732 22  KEBBI 4143 4554
4 AK.IBOM 2829 277 23 KOG 322 3655
5  ANAMBRA 31.04 3924 24 KWARA 3259 -

6  BAUCHI 455 3533 25 LAGOS 3254  31.76
7 BAYELSA 2261 4312 260 NASARAWA 254 2539
8  BENUE 4078 5482 27  NIGER 3265 3157
9  BORNO 1932 2085 28 OGUN 4927 4651
10  CIRIVER 344 3142 29 ONDO 35.03  33.09
11 DELTA 3046 2248 30 OSUN 324 2896
12 EBONYI 2021 2248 31 OYO 36.41  41.65
13 EDO 3364 2864 32 PLATEAU 2011 29.24
14 EKITI 3563 3967 33  RIVERS : 27.78
15 ENUGU 488 3872 34 SOKOTO 2777 30.91
16  GOMBE 36.71 3468 35 TARABA 4515 4473
17 IMO 2632 3058 36  YOBE 39.28  40.67
18 JIGAWA 4635 4507 37 ZAMFARA 3317 3435
19 - KADUNA 4775 4831

SOURCE: Nigeria Education Sector Analysis (ESA, 2004)
Table 1.1 reveals that primary 4 pupils in Ogun State had the highest mean percent score
of 49.27 while pupils in Borno State had the lowest mean percent score of 19.32. Primary 6

pupils in Benue State had the highest mean percent score of 54.82 while primary 6 pupils in
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Delta and Ebonyi States had the lowest mean percent score of 22.48. Generally, it is clear from
the table that neither the state nor the national mean score is up to 60% in primary Mathematics.

Again, the National Assessment of the Universal Basic Education Programme presented
the performance of primary six pupils across the nation in 2009. The results shows that only
three states out of the thirty-six states and the Federal Capital Territory have average scores that
is up to average- Bayelsa State (Mean = 55.96%), Jigawa (mean = 58.26%) and Osun (mean =
54%). Fifteen states have mean scores that is not up to pass mark. Their scores range from
23.35% for Kano State to 29.23% for Ondo state. The national mean score-is 42.87% which is
below average (NAUBEP, 2009).

Considering the status and the importance of Mathematics in various spheres of our
national life, this poor teaching/learning situation associated with it should not be allowed to
continue. Today, technology is the mainstay of any societal development and Mathematics has
been recognised as the bedrock of technology and sciences (Ogunsanwo, 2003; Adeyemo and
Adetona, 2007; Awofala, 2008; Rasheed, 2008). In fact, we are at an age where no human
endeavour could survive or develop without the application of Mathematics and/or technology
since almost all kinds of job have been computerized. Apart from this, the subject develops the
computational skills of the pupils, skills for solving the day-to-day problems that require
mathematical knowledge. It forms the basis for further education in almost all fields of study in
all higher institutions (Tella, 2009). The economic development also has its root in the
mathematical competence of the stakeholders (Ogunsanwo, 2003). Therefore, all hands must be
on deck to ensure effective teaching of the subject at the primary school level where solid
foundation for further studies in Mathematics, Sciences and Technology could be laid. This is
why a study of this nature is very important. This study would introduce pre-service teachers to
certain mathematics concepts using two modes of activity-based instructional strategies. These
are Pupil-Centred Activity-Based and Teacher Demonstration Instructional Strategies. The
effects-on the student’s acquisition of skills needed to design activity-based lesson plans and
utilise the strategy would be measured. It is believed that pre-service teachers will be able to
teach using Activity-Based Strategy, if they are adequately exposed to the strategy by being
taught using the strategy. This is predicated on the premise that we teach the way we were taught
(Akinbote, 1999; Cruickshank; Jenkins and Metcalf, 2003; Khazanov, 2007).



An exploratory feasibility study was carried out by the researcher in some Colleges of
Education in south west part of Nigeria. Out of the eleven (11) government owned colleges in
this part of the country, six of them were randomly selected and visited. The findings from these

visitations are tabulated below.

Table 1.2: Summary of Feasibility Study on Colleges of Education, South Western
States, Nigeria

S/N  Name of College No. of Source of Common Method
PES 122 Lecturer of Teaching
Student
1 Adeyemi College of Educ. Ondo 16 ECE Dept. Highly  Modified
(adjunct Lecture method
lecturer)
2 Michael Otedola Collg. of Primary 30 Maths Dept. Slightly Modified
Educ. Epe (adjunct Lecture method
lecturer)
3 Tai Solarin Collg. Of Educ. Omu- 15 GSE  Dept Slightly modified
ljebu (adjunct Lecture method
lecturer)
4 Emmanuel Alayande Collg. Of Educ. 200+ PES Dept. Highly  Modified
Oyo Lecture method
5 Federal College of Educ. Osiele, 81 GSE Dept. Slightly  modified
Abeokuta (adjunct Lecture method
leturer)
6 Adeniran Ogunsanya College of 150 PES Dept. Highly  modified
Education, Oto, ljanikin Lecture method

Table 1.2 reveals that majority of those teaching primary mathematics methodology
courses are adjunct lecturers (66.7%) and they all use slightly-modified lecture method of
teaching, except some (40%) that use highly-modified lecturer method. None of these teachers
was found using Students-Centred or any Activity-Based Instructional Strategy. The result of
this exploratory study shows that pre-service teachers are not being taught with the strategies that
would help in achieving the goals of primary education and, in particular, primary mathematics
education.

Two of the cardinal goals of primary education, as stated in the National Policy on

Education (FGN, 2004) section 4, number 18a and b are: the inculcation of permanent literacy
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and numeracy; and the laying of a sound basis for scientific and reflective thinking. This cannot
be achieved without Mathematics since the subject is the essential nutrient for thought, logic,
reasoning and, therefore, progress. Its abstract nature has, however, been a great challenge for
teachers. However, with the application of the right strategies, Mathematics could be
demystified. Two of such strategies are the Pupil-Centred Activity-Based and  Teacher
Demonstration Instructional Strategies which are the two forms of activity-based method of
teaching (Loeffler, 2010). These two strategies encourage pupils to learn Mathematics through
adequate use of manipulative materials. The former (Pupil-Centred Activity-Based) is more
effective when the size of the class is small and there are enough materials to go round the
students (Engel, 2002) while the latter (Teacher Demonstration) is more effective when the size
of the class is large and there are no enough materials to go round the learners (Loeffler, 2010).
Teachers, especially primary mathematics teachers, must be able to design, plan and implement
these strategies in order to impart effective mathematical skills, knowledge and understanding to
the pupils at any of these situations. This study intends to achieve this by using Pupil-Centred
Activity-Based and Teacher Demonstration lesson plan formats as models for the preparation of
pre-service teachers who are expected to teach Mathematics in primary schools after graduation.
The problem associated with teaching/learning Mathematics at all levels of education in
Nigeria today stems from the ineffective teaching of the subject right from the primary school. In
addition to this is the non-provision of activity-oriented and pupil-centred lesson which could
demystify the teaching and learning of the subject (Adegboye, 1999, Akinsola, 1999, Amobi,
2006; Adeyemo and Adetona, 2007). It is important to note here that using concrete instructional
material is the major attribute of activity-based instructional strategy. Using it in mathematics
lesson is important because of the advantages it could bring into learning the subject, such as
changing the trend of poor performance and low interest in the subject which currently
characterise Nigerian primary schools today. But there are two ways by which materials could be
used to teach Mathematics. These materials could be provided for the learners to explore, hence
the basis for Pupil-Centred Activity-Based. When the number of materials is not enough to go
round the number of learners, a teacher could resort to demonstrating with the materials for
learners to observe. In this case, it is called teacher demonstration instructional strategy.
Pupil-centred Activity-based Instructional Strategy (PABIS) facilitates the learning of

new skills, knowledge acquisition and gaining of experience through active participation of
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learners in the process of knowledge acquisition (Richardson, 1997; The Ontario Curriculum
Unit Planner, 2002; Reshetova, 2004). Many research findings have shown that this type of
activity-based instructional strategy is very effective for teaching abstract subjects such as
Mathematics (Suydam and Higgins, 1977; Walkerdine, 1982; Wearne and Hiebert, 1988; Stigler
and Baranes, 1988; Fuys, Geddes, and Tischler, 1988; Sowell, 1989; Fuson, 1992; Thompson,
1992; English and Halford, 1995; The Ontario Curriculum Unit Planner, 2002; Macdonald and
Twining, 2002; Reshetova, 2004; Dada, Granlund and Alant, 2006; Epstein, 2007; Marley, Levin
and Glenberg, 2010). Engel (2002) sums this up by saying that Activity-Based Strategy may
meet all the major demands that apply to present day Mathematics, such as preparing students to
represent and analyze real situations, solving problems, making decisions using mathematical
reasoning, communicating their thinking and making connections. Jensen (2008) confirms that
not only do children learn by doing and that movement is the child’s preferred mode of learning
but also that physical activity activates the brain much more than doing seatwork. While sitting
increases fatigue and reduces concentration, movement feeds oxygen, water, and glucose to the
brain, optimizing its performance. Furthermore, learning by doing creates more neural networks
in the brain and throughout the body, making the entire body a tool for learning (Hannaford,
2005). Marley, Levin and Glenberg (2010) affirm that motor memory system is present in
activity-based strategy that provides an additional pathway for the encoding and retrieval of
target information to and from long-term memory. Active learning is also more fun for young
children, which means it matters more to them (Pica, 2008).

One-way mathematics instruction is like a room painted and furnished in one dark colour,
dull and obscure. Planning for a dynamic mathematics instruction enables us to accommodate the
needs of all the learners (Martinez and Martinez, 2007). English and Halford (1995), looking at it
from the primary level of education, said it could help pupils understand mathematical concepts
and processes and increase their flexibility of thinking. They also said that it could be used
creatively as tools to solve new mathematical problems while reducing pupils’ anxiety in the
course of doing Mathematics. Sowell (1989) relates it with academic achievement and said,
‘Mathematics achievement is increased through the long-term use of concrete instructional
materials and that students’ attitude toward Mathematics are improved when they have
instruction with concrete materials provided by teachers knowledgeable about their use’ (pg
498).



Adeyemo (1979) submits that children learn a little by listening and by watching but they
learn much by actually doing the piece of work. Pupil-centred activity-based instructional
strategy is meant to facilitate learners’ active participation in the learning process. In such a
lesson, learners engage in activities that are: (i) children initiated; that is, activities that are built
upon the natural curiosity of children and (ii) developmentally appropriate, for the children’s
current and emerging abilities (The Ontario Curriculum Unit Planner, 2002; Epstein, 2007).
National Association of Education of Young Children (NAEYC, 2009) added that it makes
activities and mathematics concepts socially and culturally appropriate.

Teacher Demonstration Activity-Based Strategy (TDAS) helps learners to view a real or
lifelike example of a skill or procedure to be learnt (Loeffler, 2010). It has been described as a
method of teaching that relies heavily upon showing the learner a model performance that he
should match or pass after he has seen a presentation that is live, filmed or electronically
operated (Rodriques, 2010). Demonstration Instructional Strategy facilitates faster and more
effective learning. Students are shown how the work is done by using the actual tools and
materials they are expected to work with. Unlike Pupil-centred Activity-Based, it does not
require large quantity of materials (Rodriques, 2010). This is likely to be helpful in the Nigerian
situation where there are large classes and materials are not available. Since the learners, is the
focus of this study, are the pupils in primary school, this strategy also allows teacher to control
potentially dangerous materials or materials which pupils can turn to dangerous use (Loeffler,
2010).

Teacher’s lesson plan, most of the times, dictates the mode of presentation the lesson will
take (Kellough and Kellough, 2007). Arends (2004) submits that daily plans can take many
forms and that the features of a particular lesson often determine the lesson plan format. He
explains further that different lesson methods or strategies have their respective different lesson
plan format. Lesson plan can also determine whether the learning would be effective or not
because it dictates what happens and how it happens during the lesson (Arends, 2000; Copley
2000; Kellough and Kellough, 2007; Bahr and Garcia, 2010).

Some scholars have observed that pre-service teachers in Nigeria are often taught using
lecture method, and the lesson format they are exposed to is teacher-centred (Olosunde, 2009;
Salami, 2009). Since we teach the way we have been taught (Akinbote, 1999; Cruickshank;

Jenkins and Metcalf, 2003; Khazanov, 2007), it has, thus, become difficult, if not impossible, for
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the product of our teacher education programmes to plan and present mathematics lesson in such
a way as to facilitate pupils’ active involvement.

Many scholars, governmental and non-governmental organizations, and other stakeholders in
the education sector have observed the shortcomings of teacher preparation programmes in
Nigerian teacher-training institutions and have started various intervention programmes. For
instance, Omosehin (2004) trained pre-service teachers on the use of Cooperative Learning (CL)
in teaching Social Studies. The Federal Government of Nigeria, in collaboration with the
National Teachers Institute, since the year 2006, started to organise workshops to update primary
school teachers on effective ways of carrying out their functions across the whole country.
Teacher Education in Sub-Saharan Africa (TESSA), a non-governmental organization,
researched and developed high quality resources and support systems in ways that can help
significantly to improve teacher education. Phase 1 of the TESSA programme is aimed at
improving classroom practices in basic education with a particular focus on literacy, numeracy,
science, life-skills, social studies and the arts (TESSA, 2009). Another organization in the
country concerned with this is Community Participation for Action in the Social Sector
(COMPASS), a project lunched by the Federal Government of Nigeria and United State Agency
for International Development (USAID) . in the year 2004. The project aims at improving the
health and education status of 23 million Nigerian children who reside in COMPASS states
(Lagos, Kano, Nasarawa, Bauchi and FCT). One of their focuses is effective education which is
only achievable through the training of teachers in teaching methodologies that are girl child-
friendly and encourages students’ participation (COMPASS, 2009). All these interventions
are either introduced in selected parts of the country or as workshops for in-service teachers
where no effort was made to train the teachers on how to plan the lesson for the new strategy
introduced. While Omosehin’s (2004) study focused on training teachers on the knowledge
and attitude towards the use of CL, it was silent about the lesson plan for the strategy to be
used. The possible result of these efforts is that the teachers are well knowledgeable about
various strategies but are still novices regarding how to plan for such strategies. Having the
knowledge of Activity-Based Instructional Strategy is one thing; ability to plan, use and
evaluate it is another.

Lesson planning skills, according to Arends (2004), Parkey and Stanford (2004) and

Kizlik (2010), are necessary skills all teachers must acquire, in order to have a successful and
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effective teaching. Hence, there is the need to focus on how to develop the lesson planning
skills as well as lesson delivery skills of activity-based instructions in teacher training
institutions so as to make the teachers more effective, especially those teaching an abstract
subject like Mathematics, which students dread and fail.

The lesson plan currently being used in the University of Ibadan as indicated in the
Professional Practice Record Book, has the following in common:

a) General information about the class and subject.

b) Expected outcomes in terms of pupils behaviour and needed materials

c) Teacher’s presentation (which is, most of the time, teacher’s activities on ‘how to do

it”)

d) Evaluation (class exercises which are always do-it-like-our-teacher-did-it)

Any lesson delivered using this format is most likely to be teacher-centred, chalk-and-talk
method which does not encourage pupils’ active involvement. This type of teaching method has
not been found to be effective in teaching Mathematics (Akinsola, 1994; Oladeji, 1997,
Akinsola, 2002; Awofala, 2002; Amobi, 2003; Olosunde, 2009).

In some developed countries where “effective teaching is emphasised in the school
system, different teaching strategies, with different lesson plan formats that could enhance the
implementation of such strategies, are developed. That is why there are various lesson plan
formats for activity-based instructional strategies. For instance, Engel (2002), while using
learner-centred activity-based strategy on statistics students in a college in Germany, used a four
part model. The parts include: (1) Introduction of a “real-world” problem involving some aspects
of data analysis (2) Doing an activity related to understanding the dynamics of the problem (3)
Representing the simulation model with a computer-based random number generator and (4)
Mathematical analysis based on probability and mathematical statistics.

High/Scope pre-school programme in the USA sees active participatory learning model
as a 5-part model. The parts include: (1) Materials: The programme offers abundant supplies of
diverse, age-appropriate materials. These materials are the ones that can appeal to all the senses
and they are open ended. (2) Manipulation: children are allowed to handle, examine, combine,
and transform materials and ideas. They make discoveries through direct hands-on and minds-on
contact with these materials. (3) Choice: children choose materials and play partners, change and

build on their play ideas and plan activities according to their interest and needs. (4) Child
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language and thought: children are allowed to describe what they are doing and their
understanding. They are allowed to communicate verbally and non-verbally as they think about
their actions and modify their thinking to take new learning into account. Since discussing
Mathematics implies understanding Mathematics, and (5) Adult scaffolding: to High/Scope
programme, scaffolding means adult support children’s current level of thinking and challenges
them to advance to the next stage (Epstein, 2007).

In Nipissing University, Ontario Canada, a format was designed for planning activity
lesson in which the key stages are: Expectation(s) and learning skills: here the learning outcomes
or the objectives of the lesson are clearly stated. Pre-assessment: under pre-assessment stage, the
assessment of the learner, learning environment, availability/improvisation of resources are
stated. Content: this stage is meant to spell out the “what” of the lesson, that is, what is to be
delivered in order to achieve the predetermined expectations. Teaching/learning strategy: here,
both the pupils and the teachers activities tailored towards the content as well as the expectations
are identified. Assessment: the assessment tools, procedure, collection of data and evaluation are
stated and student’s/teacher’s reflections on the lesson: this stage is divided into two parts. Part A
deals with evidence of student learning and next steps for student learning while part B deals
with evidence of the effectiveness of the teaching and next steps.

It is worth emphasising that in these three lesson plan formats, the pupils’ activities are
central to the lesson. There is a distinct difference between these types of lesson plans and the
one commonly used in Nigerian Teacher Programmes as discussed earlier. For instance, Activity
Lesson Plan Format developed in Nipissing University, Ontario Canada, has other features, such
as: Pre-assessment of classroom environment and available resources and materials; Pupils’
activities as well as expected teachers’ roles and Pupils’ and teacher’s reflections on the lesson.
These additional features make the lesson pupils-centred where the teachers act as guide and
facilitators.of learning. This study adapted the Nipissing University Activity Lesson Format to
create a model that could work in this context. This model is preferred because it takes into
consideration measurement of the entry behaviour of the pupils and setting the behavioural
objectives. It also considers selection and manipulation of materials, understanding the
mathematical concepts embedded in the activities and giving room for scaffolding from a more

experienced facilitator (a lecturer or a teacher as the case may be).
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There are usually many things to be done in an activity oriented mathematics lesson: the
corrections of the previous home-work; presentation of the new idea; pupils’ or teacher’s hands-
on activities; guiding and correcting the pupils’ activities before finally evaluating the whole
lesson. All these have to take place within the 35 minutes lesson duration. It is only a skilful,
well-trained and experienced teacher that could deliver activity oriented primary mathematics
lesson interestingly and successfully (Eggen and Kauchak, 2006). This implies that pre-service
teachers must have been planning and delivering activity-based and/or demonstration lessons
while on training for them to do so when they are out of the college. But an examination of the
training in the colleges of education in Nigeria reveals that this is not so (Aleburu, 2008; Salami,
2009; Chukwu, 2009; Olosunde, 2009).

For a mathematics teacher to deliver any strategy (or method) effectively, some other
important factors may come into play. Some of these factors include the numerical ability;
perception of the teacher about the strategy to be used; gender of the teacher and the attitude of
such teacher towards teaching. For instance, the Commissioner of Education in Kwara State of
Nigeria revealed something about the quality (as related to the knowledge of the subject matter)
of public primary school teachers in the state. 19,125 of them were given a test meant for
primary IV pupils and only 7 (0.04%) scored above the minimum aptitude and capacity threshold
(The Guardian, December. 14™ 2008). One of the most important reasons for this dismal
performance, according to the writer, is that teacher education has also failed them. This implies
that the teaching-learning methods the teachers were exposed to during their training has failed
to equip them with the in-depth understanding of the topics in primary Mathematics, and since it
is impossible to give what you do not have, it is impossible, then, for these teachers to teach
primary Mathematics effectively. That is why it is considered that a good understanding of
Mathematics is impaortant for the primary mathematics teachers.

Besides this, the perception of a teacher about instructional strategies could dictate which
of the strategies the teacher will eventually use. It has been established that the perception of a
teacher about any instructional strategy influences the extent to which such teacher will like to
use the strategy; improve his/her skill on how to use the strategy and the confidence on the use of
the strategy (Kemp, 2003). Therefore, it is imperative to observe the perception of pre-service
teachers about every new strategy exposed to them. This can reveals the extent to which such

teachers will use the new strategy.
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For a teacher to be able to deliver various methods in teaching a given subject, s/he must
have adequate knowledge of the subject matter. The National Board for Professional Teaching
Standard (NBPT, 2001) as quoted by James, Raths and Roy (2005) and Eggen and Kauchak
(2006) shows that knowledge of subject matter, which is also known as numerical ability in this
study, is an important prerequisite for effective teaching. Kennedy (1997) also supports this fact.
In this respect, students of primary mathematics in the colleges of education are made to take
primary mathematics contents courses in PES 113, 122, 222 and 324 so as to gain in-depth
knowledge of the subject (NCCE, 2009). Therefore, numerical ability of pre-service primary
mathematics teachers is considered important and was examined as a moderator variable in this
study.

Another important factor that could affect mathematics teaching that was examined in
this study is pre-service teachers’ gender. The discussion of gender and Mathematics and science
learning is far from being concluded. Between 1970 and 1990, there were more educational
research studies on Mathematics and gender than any other area (Fennema, 2000). Scholars are
still grappling with the issue in order to determine whether the causal relationship between
mathematics teaching-learning and the gender factor is biologically related or it is socially or
environmentally related. If the inability of female to achieve as high as their male counterparts,
as revealed by researches (Fennema and Sherman, 1977, 1978; Fennema, 2000; Halpern, 2000;
Casey, Nuttall and Pezaris, 2001; David, 2003; Becker, 2003; Gilbert and Gilbert, 2003; James
2007), is biologically related, there is little or nothing that can be done to correct it. But on the
other hand, if it is socially or environmentally related, then it can be corrected. This is supported
by some research findings that show that the gap between male and female students’
performance in Mathematics is disappearing (Spencer, Steel and Quinn, 1999; Austin, 2002;
Berube and Glanz, 2008). The argument here is that, if female students have low performance in
Mathematics, there would be less number of female pre-service primary mathematics teachers
and the few that exist would have little knowledge of the subject matter. This eventually would
affect their teaching. It should not be inappropriate, then, to examine the moderating effect of

gender on this study that emphasizes the teaching process.

1.2 Statement of the Problem
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The incessant poor performance of pupils in primary Mathematics has been attributed to
the adoption of teacher-centred method of teaching by the teachers. This method of teaching is
characterized by listening, note-taking and, at times, working some mathematical exercises
following the teacher’s algorithm. The adoption of activity-based strategies has been advocated
as the way out of this problem. The lack of skills by primary mathematics teachers to deliver an
activity-based lesson has been traced to the fact that they were not trained for this. Besides this,
these trainees were not taught through activity-based strategies while in colleges.

Many organizations, individuals and the federal government have noticed this
shortcoming in the teacher education programmes in Nigeria and have been initiating various
interventions. Various instructional strategies such as Cooperative Learning, Group Discussion
and Activity-Based were exposed to primary school teachers either in - workshops or in selected
colleges of education. But none of these interventions included the training of these teachers on
how to plan the lesson for the new strategy introduced.

Therefore, it is against this background that this study determined the effects of training
programmes in activity-based and demonstration strategies on pre-service primary mathematics
teachers’ acquisition of activity-based lesson planning and delivery skills. The effects of pre-
service teachers’ numerical ability as well as their gender on the acquisition of activity-based

lesson planning and delivery skills were also examined.

1.3 Research Questions
The following questions will be used as guide to this study
1) What is the perception of the pre-service teachers exposed to training programmes
about pupil-centred activity-based and teacher demonstration activity-based
strategies?
2) What part of lesson planning for activity-based strategies do the pre-service teachers
exposed to the training find difficult?
3) What are the difficulties faced by the pre-service teachers exposed to activity-based
strategies in the process of using it to teach primary Mathematics?
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4) To what extent does the treatment influence the pre-service primary mathematics

teacher’s academic performance in PES 122 (Mathematics in Primary Education
Studies I1)?

1.4 Hypotheses

Hol: There is no significant main effect of treatment on pre-service teachers’ lesson planning
skills.

Ho2: There is no significant main effect of numerical ability on pre-service teachers’ lesson
planning skills

Ho3: There is no significant main effect of gender on pre-service teachers’ lesson planning
skills.

Ho4: There is no significant interaction effect of treatment and numerical ability on pre-service
teachers’ lesson planning skills.

Ho5: There is no significant interaction effect of treatment and gender on pre-service teachers’
lesson planning skills.

Ho6: There is no significant interaction effect of numerical ability and gender on pre-service
teachers’ lesson planning skills.

Ho7: There is no significant interaction effect of treatment, numerical ability and gender on pre-
service teachers’ activity-based lesson planning skills.

Ho8: There is no significant difference among pre-service teachers exposed to TDS, PABIS and
Conventional strategies in their activity-based mathematics lesson delivery after the
training.

Ho9: There is no significant difference among pre-service teachers with low, average and high
numerical ability in their activity-based mathematics lesson delivery after training.

Ho10: There is no significant difference between male and female pre-service teachers in their
activity-based mathematics lesson delivery after training.

Holl: There is no significant difference among pre-service teachers in their academic
performance in PES 122.
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1.5  Scope of the Study

This study focused on the acquisition of skills of planning and utilization of activity-
based lessons (that is, selection of behavioural objectives, selection of materials, identifying
pupils and teachers’ activities and evaluating the lesson) by pre-service primary school
mathematics teachers in colleges of education in southwest states of Nigeria. Two forms of
activity-based instructional strategies were used to expose the pre-service teachers to-the skills of
planning and utilization of activity-based lessons. These are: Pupils-centred Activity-based
Instructional Strategy and Teacher Demonstration Activity-based. The study adapted the
activity-based lesson plan format developed by NIPISSING University, Ontario, Canada (2008)
to train the pre-service teachers. The adapted activity-based lesson plan format covers the
following sub-headings: General Information, Pre-assessment,  Behavioural Objectives,
Classroom Activities, Assessment and Teacher’s Reflection on the Lesson. The effects of
numerical ability and the gender of the pre-service teachers on their planning and utilization of

activity-based lessons were also examined.

1.6 Significance of the Study

This study is considered significant because it serves as empirical background to support
a change in the current way the primary school mathematics teachers are trained. The practice of
teaching mathematics methodology courses in the Colleges of Education through teacher-centred
methods should be revisited and the method of learn-to-do-it-by-doing-it (Activity-based
Instructional Strategy) should be considered. This study has created the basis and justification for
the change in the teacher preparation in the colleges of education.

The activity-based strategy, has found effective in this context, would be a way of
relieving teachers of having to carry out all the teaching activities- talking, demonstrating and
writing. Teaching and learning process is expected to become exciting to the teachers and they
should have the wherewithal to lead their pupils to discover new ideas, algorithm and
mathematical facts in their classes.

The indirect benefit, which is the major rationale behind the whole study, is the
improvement of pupils’ performance in Mathematics. This can only happen if there is effective

teaching in the primary school system. This study has led the way towards developing not only
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better performance in primary Mathematics but also effective learning of the subject which will
facilitate the learning of sciences and Mathematics in further education and ability to solve their
daily problems that require mathematical skills.

It is also envisaged that the effectiveness of this strategy, as revealed by this study, will
be published widely. If well adopted in Nigerian educational system, the society will also benefit
from it. For instance, more students would feel encouraged to study mathematics related courses
(sciences, technology and mathematics) in Nigeria higher institutions and more effective and
functional discoveries that are related to the Nigeria situation (economy, environment, social and
cultural) will be experienced in the country. Also, this investigator has now discovered a life-
long goal of preparing pre-service teachers, lecturers teaching primary Mathematics in the
Colleges of Education as well as Faculties of Education in the Universities and in-service
teachers for planning and implementing an activity-based lesson on primary Mathematics. This

is the only way this strategy could be widely spread all over the primary schools in the country.

1.7  Operational Definition of Terms

The following terms are hereby defined as used in this study:

Activity-based lesson: This is a primary mathematics lesson in which the pupils are allowed to
carry out some pre-determined hands-on activities or observe someone carrying out the activities
that are capable of exposing the pupils to the understanding of the mathematical concept to be
delivered.

Activity-based strategy: This is a teaching strategy that gives learners an opportunity to learn
new concept, and acquire knowledge and skills through manipulative of materials or exploration
of real-life situation. This could be in two forms, namely, pupil-centred activity based or teacher
demonstration. Learners are allowed to learn how to do things by doing them.

Demonstration strategy: As used in this study, this is a type of activity-based teaching strategy
wherein the teacher actually demonstrates the activities that could lead to better learning of the
subject/topic at hand by manipulating materials.

Impact: Impact of treatment in this study is the effect of the treatment on the lesson planning,
lesson delivery, attitude and academic performance of the pre-service teachers in primary

Mathematics.
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Lesson planning skills: These are the skills necessary for the planning and writing of a good
lesson plan for primary Mathematics. The major ones examined in this study include:

a) Setting behavioural objectives based on the content

b) Selection of materials

c) Identifying both pupils’ and teacher’s activities

d) Identifying tools and items to assess the pupils’ learning.
Lesson delivery skills: These are the skills necessary for the lesson presentation. In this study,
they include introduction, provision of materials (using the materials either by the teacher or the
pupils) and ability to evaluate the whole mathematics lesson.
Numerical ability: In this study, it is the average performance of the pre-service teachers in the
numeric test that will be administered. This numerical test is designed based on primary
mathematics contents.
Pre-service primary mathematics teacher: This is defined as a student undergoing training in a
college of education to become a teacher of primary Mathematics.
Pre-service teachers’ gender: This is the classification of the pre-service teachers into either
male or female. This is to be able to measure those biological, social and/or environmental
factors that could be classified into masculine or feminine, and that could affect pre-service
teachers in the teaching of primary Mathematics.
Pupil-centred activity-based strategy: This is another type of activity-based instructional
strategy in which learners manipulate materials or explore real-life situation in order to gain
better understanding of the mathematical concept.
Teachers’ attitude: This is taken to mean the dispositions of the pre-service teachers towards
teaching as a profession.
Teaching: This refers to a human teacher led instructional dissemination, especially in a

classroom setting.
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CHAPTER TWO
LITERATURE REVIEW

Relevant literature will be reviewed under the following sub-headings:

2.1.
211

212
2.2.
221

2.2.2
2.2.3

224

2.25

2.2.6
2.2.7

2.1.

Theoretical Background
Experiential Learning Theory

Activity Theory
Review of Related Literature
Teaching as a means of knowledge acquisition;

Teacher Education and preparation of teachers for Primary Education;

Methods of teaching primary Mathematics courses in tertiary institutions generally and
Colleges of Education in particular in Nigeria;

Pupil-centred Activity-based, Teacher Demonstration and other instructional strategies
and planning and delivery primary Mathematics and primary mathematics methodology

courses in teacher training programmes;

Numerical ability of primary mathematics teachers as related to their
Teaching practices.

Teachers” Gender and mathematics teaching practices and learning.

Appraisal of literature Review.

Theoretical Background

This study is anchored on two educational theories. The first is known as Experiential

Learning Theory propounded by David Kolb (1984) and the second is Activity Theory which

was propounded by Vygotsky, Leont’ev and Luria in the early 20™ century (Engestrom 1999).

2.1.1 Experiential Learning Theory

Experiential Learning Theory states that learning is the process whereby knowledge is

created through the transformation of experience. The theory presents a cyclical model of

learning, comprising four stages shown below:

concrete experience (or “DO”)
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o reflective observation (or “OBSERVE”)
o abstract conceptualization (or “THINK™)

e active experimentation (or “PLAN”)

Concrete
EXpErENCE

(1]

Kolb's
Experiential
Learning
Cycle

Testing in
e
situations (4)

Ohseryation
and
reflection (2]

Forring
abstract
concepts (3

Figure 2.1: Kolb's Experiential Learning Cycle (1984).
Source: Learning theories.com: Knowledge base and webliography

Kolb’s four-stage learning cycle shows how experience is translated, through reflection,
into concepts, which in turn are used as guides for active experimentation and the choice of new
experiences. The first stage, concrete experience (CE), is where the learner actively experiences
an activity such as a laboratory session, field work or is involved in activities in the classroom.
The second stage, reflective observation (RO), is when the learner consciously reflects on that
experience. The third stage, abstract conceptualization (AC), is where the learner attempts to
conceptualize a theory or model of what is observed. The fourth stage, active experimentation
(AE), is where the learner is trying to plan how to test a model or theory or plan for a
forthcoming experience.

Kolb identified four learning styles which correspond to these stages. The styles highlight
conditions under which learners learn better. These styles are:

« assimilators, who learn better when presented with sound logical theories to consider
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« convergers, who learn better when provided with practical applications of concepts and
theories

e accommodators, who learn better when provided with “hands-on” experiences

o divergers, who learn better when allowed to observe and collect a wide range of

information.

This study draws from this experiential learning theory as it has to do with pre-service
teachers who would be involved in active learning process (termed ‘do’ by Kolb); observing the
relationships and results in the content being learnt (‘observe’); reflecting on the relationships
and results (‘think’) and planning any given mathematics lesson using this method (‘active
experimentation’). The activity-based learning strategies (Learner-based Activities and Teacher
Demonstration) promote three out of the four learning styles identified in Kolb’s experiential
theory, that is, the convergers, the accommodators and the divergers. The styles highlight

conditions under which learners learn better. These styles are:

assimilators, who learn better when presented with sound logical theories to consider

e convergers, who learn better when provided with practical applications of concepts and
theories

e accommodators, who learn better when provided with “hands-on” experiences

o divergers, who learn better when allowed to observe and collect a wide range of

information

In other words, pre-service teachers that prefer learning through practical experience,
learning through -hands-on experience or observation and collection of a wide range of
information would perform at their maximum capability in activity-based strategies. Such
teachers would be able to plan, present and evaluate activity-based lesson for primary school

pupils during practicing.

2.1.2 Activity Theory
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Activity theory was propounded by Vygotsky, Leont’ev, Luria, and some German
philosophers (from Kant to Hegel) in the early 20" century (Engestrom, 1999). Activity theory
was updated recently by Yrjo Engestrom and it states that the unit of analysis (of learning) is
motivated activity directed at an object (goal) which includes cultural and technical mediation of
human activity, and artifacts in use (and not in isolation). It is more of a descriptive meta-theory
or framework than a predictive theory. It considers entire work/activity system (including teams,
organizations, etc.) beyond just one actor or user. It also accounts for environment, history of the
person, culture, role of the artifact, motivations, complexity of real life action-and so on.

Activity System (Engestrom)

Artefacts

Qutcome

Subject Obiject

Division

I
i Community of Effort

Fig. 2.2 Activity System Chart (1999).

Source: Learning theories.com: Knowledge base and webliography

Engestrom’s model as shown above is useful for understanding how a wide range of factors
work together to impact an activity. In order to reach an outcome it is necessary to produce
certain objects (things to use e.g. experiences, knowledge, and physical products). Human
activity is mediated by artifacts (e.g. tools used, documents, recipes, manipulative etc). Activity
is also mediated by an organization or community. In addition, the community may impose rules
that affect activity. The subject works as part of the community to achieve the objectives. An

activity normally also features a division of labour.

Three levels of activity suggested by this theory include:
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o Activity towards an objective (goal) carried out by a community. A result of a motive
(need) that may not be conscious social and personal meaning of activity (Answers the
Why? question)

e Action towards a specific goal (conscious), carried out by an individual or a group
possible goals and subgoals, critical goals (Answers the What? question)

o Operation structure of activity typically automated and not conscious concrete way of
executing an action in accordance with the specific conditions surrounding the goal

(Answers the How? question)

Based on this theory, this study considers activity-based strategy as a process of blending
together of materials, the learners, the classroom situation, rules and regulations guiding the
activities and the networking among the learners and the teacher in order to achieve the pre-
determined behavioural objectives. In other words, the pre-service teachers’ understanding of
how to plan, present and evaluate an ABL is achievable in a situation where materials are
presented for them to work on under the guidance of the lecturer in a classroom situation. The
success or otherwise of individual learning is measured by the attainment of the objectives
(ability to select appropriate material, plan, present and evaluate an ABL).

2.2  Review of Related Literature
2.2.1 Teaching as a Means of Knowledge Acquisition

Right from the beginning of time, there have been many ways by which man came about
knowing. Knowledge could come through discovery, intuition, revelation, information
(instruction) and so on. Of all these, the fastest, most effective and best recognised medium is the
knowledge through instruction (or teaching). This is not unconnected to the fact that it is
recognised.to be an act from a well informed person (teacher) to less informed person (student).
The well informed person is seen as a cultured, intelligent, well-behaved, respected and capable
of integrating the younger ones into the society, hence teachers are not expected to be ignorant of
how to teach effectively (Cruickshank, Jenkins and Metcalf, 2003; Moronkola, 2011).

Initially, literate individuals, often young men studying for the ministries, were hired on a
part-time basis (or literate slaves) to tutor or teach the children of the more wealthy families and

when schools started to emerge in the eighteenth century, the teachers selected by the local
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communities did not have any special training (Arends, 2004). This could have been partly
responsible for the status of teachers as slaves and the engagement of untrained individuals in the
teaching profession in Nigeria particularly, until recently when the Federal Government
instructed them to get trained or get out of the profession (FGN, 2004). The reason for this
development is as a result of the fact that the responsibilities expected of teachers now are not
what non-professionals could handle.

Up to the nineteenth century, the primary goal of education (which happened to be the
expected roles of teachers) is the basic literacy and numeracy skills which was termed ‘the three
Rs’ (reading ‘riting and ‘rithmetic) (Arends, 2004). The training of teachers at this time was also
theoretical based. An enormous amount of psychological, sociological, and educational
researches were carried out, offering us a body of knowledge that in principle can be very useful
to the teaching practices.

In teacher education, the desire to use as much of the available knowledge as possible has
led to a conception of teacher education as a system in which experts, preferably working within
universities, teach this knowledge to prospective teachers. In the best case, they also try to
stimulate the transfer of this knowledge to the classroom, for example, by the use of assignments
to be carried out during field experiences. This is how teacher education became known as
"teacher training" (Bullough and Gitlin, 1994). Schon (1987) called it the "technical-rationality
model." Many teacher programmes consist of a collection of separated courses in which theory is
presented without much connection to practice (Korthagen and Kessels, 1999). In many places in
the world the tendency to focus on knowledge bases to be taught to prospective teachers became
even stronger. This emphasis on expert-knowledge dominant for many decades, did not change,
although many studies show its failure to strongly influence the practices of graduates of teacher
education programmes (Korthagen and Kessels, 1999). Zeichner and Tabachnick (1981), for
example, showed that many notions and educational conceptions, developed during teacher
education, were "washed out" during field experiences. Lortie (1975) presented us with another
early study into the socialization process of teachers, showing the dominant role of practice in
shaping teacher development. At Konstanz University in Germany, large-scale researches were
carried out into the phenomenon of the "transition shock™ (Muller-Fohrbrodt, Cloetta, and Dann,
1978; Dann, Cloetta, Muller-Fohrbrodt, and Helmreich, 1978; Dann, Muller-Fohrbrodt, and

Cloetta, 1981; Hinsch, 1979), which regrettably went largely unnoticed by the English-speaking
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research communities. It showed that teachers pass through a quite distinct attitude shift during
their first year of teaching, in general creating an adjustment to current practices in the schools,
and not to recent scientific insights into learning and teaching.

Brouwer (1989) did an extensive quantitative and qualitative study in the Netherlands,
also showing the dominant influence of the school on teacher development. He found that an
important factor promoting transfer from teacher education to practice was the extent to which
the teacher education curriculum had an integrative design, that is, the degree to which there was
an alternation and integration of theory and practice within the programme.

Some of the causes of the transfer problem in teacher education have also been well
documented. Using a cognitive-psychological perspective, one of the three major causes
identified is the learning process within the teacher education institute itself (Korthagen and
Kessels, 1999). Stofflett and Stoddart (1994), for example, argue that teachers' conceptions of
teaching subject matter are strongly influenced by the way in‘which they themselves learnt this
subject content. They have shown that student teachers who themselves experienced learning in
an active way are more inclined to plan lessons that facilitate students' active knowledge
construction. Akinbote (1999), Cruickshank; Jenkins and Metcalf (2003), and Khazanov (2007)
also support this argument. Huibregtse, Korthagen, and Wubbels (1994) showed that even with
experienced teachers, there is a strong relationship between their preferred way of teaching and
the way they themselves are used to learning: they have a limited view of the learning styles of
their students and tend to project their own way of learning onto the learning of their students. In
sum, Corporaal (1988) interprets the poor transfer of theory to practice as a lack of integration of
the theories presented-in teacher education (the teacher educator's theory) into the conceptions
student teachers bring to the teacher education programme (the student teachers' theory).

Although the transfer problem in teacher education is well-known and its causes have

been thoroughly researched, it is remarkable that many teacher education programmes still
reflect the traditional "application-of-theory model™ described above (Korthagen and Russell,
1995), although it is hard to derive reliable conclusions about this from the literature. Zeichner
(1987) once noted that very little is published about concrete strategies and programme
arrangements. In the work of Korthagen and Kessels (1994), based on trainers of teacher
educators in various countries, it is reported that everyday pedagogy of teacher education was

given that the traditional view of teacher education has basically not changed and even that
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many "new" approaches often take the form of sophisticated procedures to try and interest
student teachers in a particular theory, or bridge the gap between the theory presented and
teaching practice. This means that the traditional approach, in which teacher educators make an
a priori choice about the theory that should be transferred to student teachers, represents a very
dominant line of thought. The fundamental conception inherent in this line of thought is that
there is a gap to be bridged. One often forgets that it was the a priori choice that created this gap
in the first place. Of course, the conditions under which teacher education takes place are
generally not very supportive of a change in old habits: large enrolments and limited time for
teacher educators to visit student teachers during their teaching practice are inhibiting factors
(Barone et al., 1996, p. 1117).

But by late nineteenth and early twentieth centuries, the purposes of education were
expanding rapidly and consequently teacher’s roles took on added dimensions. On account of
this, every society has been expecting more from teachers than before. In several places
throughout the world, teacher education faces a lot of challenges. The pressure towards more
school-based programmes, which is visible in many countries, is a sign that not only teachers,
but also parents and politicians, are often dissatisfied with teacher education (Ashton, 1996;
Korthagen and Kessels, 1999). In Great Britain, for example, a major part of pre-service teacher
education became the responsibility of the schools, creating a situation in which, to a large
degree, teacher education takes the form of "training on the job." The argument in support of this
tendency was that traditional teacher education programmes are said to fail in preparing
prospective teachers for the realities of the classroom (Goodlad, 1990).

As a reaction to weaknesses of the traditional approach to teacher education, some
innovative educators have developed new ways of preparing teachers for their profession. Many
of these attempts have been characterized by an emphasis on reflective teaching (Calderhead,
1989; Moronkola, 2011). This implies that teacher development is conceptualized as an ongoing
process of experiencing practical teaching and learning situations, reflecting on them under the
guidance of an expert, and developing one's own insights into teaching through the interaction
between personal reflection and theoretical notions offered by the expert.

In many teacher education programmes this alternative view is currently being worked

out. Impressive steps were made towards the construction of a theoretical basis for such an
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approach, for example, by formulating the cognitive psychological underpinnings, mostly in
terms of constructivism (Korthagen and Kessels, 1999), or sociological considerations, generally
in terms of goals to strive for and methods to reach these goals (Zeichner, 1983; Liston and
Zeichner, 1990), and the ethical dimensions involved. Research into strategies and effects has
also been published (Zeichner, 1987; Zeichner and Liston, 1987; Gore and Zeichner, 1991). To
this end, Markusic (2009) suggests learner-centred method of teaching in which he argues that,
since students are nowadays no longer viewed as “tabula rasa,” teaching philosophy should be
learner-centred.

Although the large number of influential publications in this area is still growing, there
are two respects in which the theoretical basis underlying this approach remains weak. First,
compared to the traditional theory as found in academic textbooks, "theory" takes on a
completely different form in a programme aiming at the integration of theory and practice. The
nature of these different kinds of theory has not yet been thoroughly studied (Korthagen and
Kessels, 1999). Consequently, the characteristics of effective types of knowledge, with possible
indications about what to offer when and to which student teacher, are as yet ongoing. In order to
develop such a theory on the use of theory in teacher education, a second theoretical basis for
teacher education is needed, concerning the relationship between teacher cognition and teacher
behaviour. Recent insights into this relationship contradict the classical view of the teacher as a
theory-guided decision-maker, but a new, comprehensive theory on teacher thinking and teacher
behaviour has yet to take the place of the old. Several notions, which are in fact remnants of an
outdated view, still survive, such as the concepts of "declarative and procedural knowledge" or
terms like "misconceptions' of teachers. The variety of different notions and assumptions
underlying new approaches have not yet created a sound basis for further development.

Over the years, teacher educators have been introducing instructional innovation. In1996,
an entire issue of Teacher Education Quarterly was devoted to innovative colleges of education
(Malian and Navin (2005). Other researchers have studied team teaching in teacher education
(Cruz and Zaragosa,1998); teacher educators’ beliefs about professional development schools
(Malian and Navin (2005); alternative teacher education programmes such as school-university
partnerships (Benton, 1996). However, Melvin (1993) calls for more concerted efforts to study
the influence of professional studies by faculties of education on actual practice in classrooms

and schools. Burkhardt and Schoenfeld (2003) raised another concern that emphasized the notion
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that research could be more useful if its structure and organization were better linked to the
practical needs of the educational system.

The recognition given to education in general could be attributed to effective teaching.
That is why it is not inappropriate to say that educational system cannot rise above the quality of
its teachers (FGN, 2004). As good as teaching seems to be, it should be noted that teaching may
fail to produce any expected result (Parkay and Stanford, 2004) and effective teaching in
developmental education is one of the most challenging jobs in the college teaching profession
(Smittle, 2003). One may teach while the learner may fail to learn as expected in the content
taught. This, in other words, tells us that teaching could be either effective or ineffective. A
situation whereby teaching brings about the achievement of the predetermined objectives, such is
said to be effective but if otherwise, ineffective (Anderson, 2004).
Eberly Centre for Teaching Excellence (2010) suggests seven small but powerful set of
principles that can make teaching more effective and more efficient by creating the conditions
that support students’ learning and minimize the need for revising materials, content, and
policies. Four out of these seven points explain the concept of effective teaching from the angle
of the argument presented in this study. These are:

1. Effective teaching involves acquiring relevant knowledge about students and using
that knowledge to inform our course design and classroom teaching. When we teach, we do
not just teach the content, we teach students the content. A variety of student characteristics can
affect learning. For example, students’ cultural and generational backgrounds influence how they
see the world; disciplinary backgrounds lead students to approach problems in different ways;
and students’ prior knowledge (both accurate and inaccurate aspects) shapes new learning.
Although we cannot adequately measure all of these characteristics and gathering the most
relevant information as early as possible in course planning, we continue to do so during the
semester. This, (a) inform course design (decisions about objectives, pacing, examples, format),
(b) help explain student difficulties (identification of common misconceptions), and (c) guide
instructional adaptations (recognition of the need for additional practice).

2. Effective teaching involves aligning the three major components of
instruction: learning objectives, assessments, and instructional activities. Taking the time to

do this upfront saves time in the end and leads to a better course. Teaching is more effective and
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student learning is enhanced when (a) we, as instructors, articulate a clear set of learning
objectives (the knowledge and skills that we expect students to demonstrate by the end of a
course); (b) the instructional activities (case studies, labs, discussions, readings) support these
learning objectives by providing goal-oriented practice; and (c) the assessments (tests, papers,
problem sets, performances) provide opportunities for students to demonstrate and practice the
knowledge and skills articulated in the objectives, and for instructors to offer targeted feedback
that can guide further learning.

3. Effective teaching involves recognizing and overcoming our expert blind spots. We
are not our students! As experts, we tend to access and apply knowledge automatically and
unconsciously (make connections, draw on relevant bodies of knowledge, and choose
appropriate strategies) and so we often skip or combine critical steps when we teach. Students,
on the other hand, don’t yet have sufficient background and experience to make these leaps and
can become confused, draw incorrect conclusions, or fail to develop important skills. They need
instructors to break tasks into component steps, explain connections explicitly, and model
processes in detail. Though it is difficult for experts to do this, we need to identify and explicitly
communicate to students the knowledge and skills we take for granted, so that students can see
expert thinking in action and practice applying it themselves.

4. Effective teaching involves adopting appropriate teaching roles to support our
learning goals. Even though students are ultimately responsible for their own learning, the roles
we assume as instructors are critical in guiding students’ thinking and behaviour. We can take on
a variety of roles in our teaching (synthesizer, moderator, challenger, commentator). These roles
should be chosen in_service of the learning objectives and in support of the instructional
activities. For example, if the objective is for students to be able to analyze arguments from a
case or written text, the most productive instructor role might be to frame, guide and moderate a
discussion.. If the objective is to help students learn to defend their positions or creative choices
as they present their work, our role might be to challenge them to explain their decisions and
consider alternative perspectives. Such roles may be constant or variable across the semester
depending on the learning objectives.

Smittle (2003) also believes that addressing non-cognitive issues affecting learning is one of the
principles that bring about effective teaching. Smittle argues that adults in education programmes

often carry many non-academic problems with them when they enrol in college. Therefore, the
29



successful developmental education teacher must develop the whole student rather than solely
deal with cognitive skill deficits. Toch (2010) submits the findings of National Survey of Student
Engagement (NSSE) that focused on teaching practices and out-of-class qualities that research
has found to correlate with learning of pre-service teachers in United States-such things as the
number of books and lengthy papers assigned in courses, how much coursework involves
applying theories to practical problems, how much homework teachers assign, and how often
they discuss coursework outside of class with teachers and classmates. Since its founding, NSSE
has gathered information from over 3 million students in the United States and Canada and
spawned a similar survey of community college students. The organization says it has found
little relationship between having a prominent brand name and teaching students well.

Teachers indicate that motivating students to learn and to participate in learning activities
may be the most difficult task, especially in working with student teachers. Related affective
characteristics, such as self-regulation and academic procrastination, can be influenced by
motivation. Kachgal, Hansen, and Nutter (2001) have reported that procrastination
“compromises an individual’s ability to set and achieve personal, academic, and career related
goals” through self-regulated behaviour. Further, Wambach et al. (2000) state that students who
can self-identify skill areas that need improvement and are motivated to pursue assistance to gain
appropriate skills are self-regulated. Quoting Wambach,

“The conscious development of self-regulation is the task that might

distinguish developmental education programs from other

postsecondary education programs” (p. 3).

Some teachers, especially those with graduate school mentalities, declare that it is not
their responsibility. to motivate students. These teachers need to engage in professional
development quickly. It is, indeed, the responsibility of developmental education and all
education to help students sustain the motivation that led them to enrol in courses at the
beginning of the semester and strengthen that motivation as the term progresses. Teachers are
challenged to try to determine how and when students lost their motivation and help them regain
that initial vision. Of course, motivation is a team effort: no teacher can motivate a student who
does not want to join the effort.

McCombs (1991) and the Stanford University Newsletter on Teaching (“Speaking of,”
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1998) recommend these strategies for motivating students: define course goals and help students
think about personal learning goals, make use of students’ interests and background knowledge,
show the relevance of material, teach students skills for independent learning, and give helpful
and frequent feedback.

Helping students set goals is critical to maintaining motivation. Unfortunately, many
teachers assume that adults in college have well-defined goals for their lives and they should
recognize that the developmental courses are the first step toward achieving those goals. It is the
responsibility of the teacher to help students set both short- and long-term goals. At this point
professional teamwork is vital, and the teacher may need to call on the advisors to help. Goal
setting may well be the factor that determines if the student will complete the developmental
course and continue in school long enough to achieve those goals. Tinto (1993) reported that
students who have clear goals are more likely to be retained. An effective developmental
education teacher helps each student create a vision and see how the course and everyday
activities help to achieve that goal, a first step that should be repeated throughout the student’s
academic career.

Developing and maintaining positive self-esteem is important for developmental students.
Although some of them don’t show it, they often have low self-esteem, especially in regard to
academic work. Teachers can help students overcome those perceptions that impede learning by
using suggestions from research: create a supportive environment among students, enhance self-
esteem through comments such as “you’re on the right track...,” simplify objectives and learning,
use success in learning to promote student satisfaction, demand specificity in learning, advise
and coach frequently, and avoid excessive negative feedback (Presiosi, 1990).

For teaching to be effective, the teacher must not only have the knowledge of the goal
and what to teach (subject matter) but how to teach effectively (pedagogical skills). While
discussing-how the knowledge of the objective (or goal) could affect teaching, Cruickshank,
Jenkins and Metcalf (2003) submit that the nature of the objectives determines how to teach.
Therefore, the knowledge as well as in-depth understanding of the goals of what to teach is
important for the teacher. Relating this to primary Mathematics, the teacher is supposed to be
familiar with the cognitive, affective and psychomotor aspects of the goals and objectives of the
subject, all these domains should be equally emphasised so as to ensure all round development

(Cruickshank, Jenkins and Metcalf, 2003).
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Knowledge of the subject matter, according to Grossman (1995), affects both what and
how to teach. Grossman illustrates this by saying that when deciding on what to teach, teachers
do give wider coverage to areas in which they are more knowledgeable and downplay areas they
know less. Additionally, if a teacher is equipped with adequate knowledge of the subject matter,
he asks more critical and challenging questions, uses immediate and appropriate illustrations and
is able to relate content to the real life situation of the learner. This is not to say that a significant
positive relationship exist between knowledge of the subject matter and the academic
performance of the learners (Cruickshank, Jenkins and Metcalf, 2003), but this will bring about
effective teaching.

The knowledge of the goals and subject matter are good and important for teachers to
teach effectively only when these are accompanied with knowledge of how to teach. Various
theories about how learners learn and types of learners guide the decision making of professional
teachers. Such teachers know strategies that works and why they work (Parkay and Stanford,
2004). Though there is the popular saying that no teaching method is the best, some teaching
methods may fail totally in some given situations such as using lecture method with age 3 pre-
scholars or play-way method with University students. There are many teaching methodologies
and strategies but the one to be used at any given time is determined by many factors among
which are learner-related, environmental related, subject matter related and so on. Therefore, it is
expected of a professional teacher to study these factors and select the most appropriate method
to reach his instructional goal. Of all the factors affecting students’ learning, teacher related
factors, especially the pedagogical knowledge, was found to be strong predictor (Slavin et al,
1995; Anderson and Pellicer, 1998; McBer, 2000 and Anderson, 2004). So, an effective teacher
could be defined as that teacher that knows the goals of teaching, what to teach and how best to
teach it so as to ensure learning.

Teaching in Nigeria is one of the professions that have the largest members at different
levels. The number of people that cross to teaching from other types of profession increases
daily. Despite the fact that teaching is not a lucrative job, people keep coming into it. One
wonders whether these teachers know what exactly teaching is all about or what could be the
main reason for people’s influx into the teaching profession or is it ideal for one to go into the

teaching profession without adequate training in the name of earning a living? For instance, in
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the United States of America where teachers are well paid and the work is challenging and
interesting, one can understand why people would readily like to be teachers because, among
other things, the environment is good enough and one would have no qualms standing up in the
public and being identified as a teacher. Large numbers of these teachers claimed that they enter
into teaching because of their desire to work with children (NEA, 2002). This is quite different
from Nigeria where, among all categories of workers, teachers are the least paid, with the society
looking down on them and the environment where they work (school environment) largely
decrepit while the government and other stakeholders keep silent and unable to address the
situation adequately. As claimed by the Americans, the desire to work with children, which
would also imply ‘to see to the development of the children,’ is the most important driving force
needed by anybody in the profession to be able to teach effectively. Ejieh (2005) investigated
reasons for pre-service teachers’ entry into the Nigerian primary teacher education programme
and it was discovered that those reasons given by the students did not suggest genuine interest in
teaching as a career. It is apparent that about half of the students who were being prepared for the
teaching profession had no plan to take up teaching as a career after completing their
programme. Ogunsanwo and Salami (2007) supported these findings. With these reasons at the
background, any institution that is involved in teaching these ‘not interested’ trainee teachers
should build into their programme, excellent motivational strategies, most importantly, in the

mode of teaching (Khazanov, 2007).

2.2.2 Teacher Education and Preparation of Teachers for Primary Education

In the World Conference on Higher Education (1998) the missions and functions of
higher education were clearly stated and in the article 1 which states as follows:
Article 1 - Mission to educate, to train and to undertake research
It was affirmed that the core missions and values of higher education, in particular the mission to
contribute to the sustainable development and improvement of society as a whole, should be
preserved, reinforced and further expanded, namely, to:
(a) educate highly qualified graduates and responsible citizens able to meet the needs of all

sectors of human activity, by offering relevant qualifications, including professional training,
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which combine high-level knowledge and skills, using courses and content continually tailored
to the present and future needs of society;

(b) provide opportunities (espace ouvert) for higher learning and for learning throughout life,
giving to learners an optimal range of choice and a flexibility of entry and exit points within the
system, as well as an opportunity for individual development and social mobility in order to
educate for citizenship and for active participation in society, with a worldwide vision, for
endogenous capacity-building, and for the consolidation of human rights, sustainable
development, democracy and peace, in a context of justice;

(c) advance, create and disseminate knowledge through research and provide, as part of its
services to the community, relevant expertise to assist societies in cultural, social and economic
development, promoting and developing scientific and technological research as well as research
in the social sciences, the humanities and the creative arts;

(d) help understand, interpret, preserve, enhance, promote and disseminate national and
regional, international and historic cultures, in a context of cultural pluralism and diversity;
(e) help protect and enhance societal values by training young people in the values which form
the basis of democratic citizenship and by providing critical and detached perspectives to assist
in the discussion of strategic options and the reinforcement of humanistic perspectives;

(F) contribute to the development and improvement of education at all levels, including through
the training of teachers.

Article 1, section f, gives the mandate to all teacher training institutions all over the
world. In Nigeria, there are two major institutions responsible for the preparation of teachers for
primary education, viz, the Colleges of Education and the Universities (NCCE, 2009; Ejieh,
2005). However, over the years, since the previous Teacher Training Colleges were eradicated,
the Colleges of Education have been producing more primary school teachers than the
universities (Ejieh, 2005). Speculatively, there are many reasons that accounted for this. One, it
could be as a result of the fact that the unit/department of Early Childhood Education (More
appropriate Early Childhood and Primary Education) in the universities are relatively new (Ejieh,
2005). In the past, graduate teachers from universities teach in the secondary schools, since the
Nigeria Certificate in Education (NCE) is the minimum qualification a teacher would have to be
able to teach in primary school (NCCE, 2009, FGN, 2004). The in-service teachers that had

Grade 11 certificate and many secondary school leavers that aspire to teach in primary school
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prefer to go to the Colleges. Lastly, it could be as a result of the fact that it is easier to gain
admission into the Colleges than the Universities; so, students, instead of wasting many years at
home seeking admission into the university, prefer to go to a College first and taking a degree
later (Ejieh, 2005).

It has been documented that majority of the pre-service teachers in colleges of education
do not want to be primary school teachers. Ejieh (2005) found out that a large number of pre-
service teachers studying Primary Education Studies (PES) are doing so in order to gain
admission to the universities. The reasons Ejieh gives for this is that teaching job in Nigeria is
not encouraging and teachers in primary level of education are always looked down upon. In
fact, those students seeking admission into colleges of education prefer to go for other
programmes order than PES because they might gain employment in secondary schools. This
explains why those special colleges for primary education always record low admission (Ejieh,
2005). The implication of this to this study is that a large number of students studying primary
Mathematics might not be interested in teaching after all. The relevant question arising from this
is: what is the implication of this scenario to-the method of teaching pre-service teachers
studying to become primary school teachers?

Rieg and Wilson (2009) submit that teaching at elementary schools (known as primary
school in the case of Nigeria) is highly important to a nation because the nation’s future depends
on how well this is done. If this is so, Nigeria cannot afford to have primary school teachers that
are not interested in the job they are doing at this level of her education, else, there is no future
here. The only thing that can be done in order to raise a crop of ideal set of primary school
teachers is to encourage the pre-service teachers through the instructional methods and strategies
while in the training. Bain (2004) found out that the best college instructors should recognise that
intelligence is expandable (students can learn) and can be motivated; they can be made to know
their subjects extremely well, and they can become active scholars, by creating the kinds of
environments that are supportive yet challenging, and developing a strong trust in the students
while showing considerable care about their (students’) learning and deep knowledge. The
introduction of effective teaching in the colleges of education should be seen as the only panacea
to the production of committed, conscientious and well informed primary school teachers as
demanded by the National Policy on Education (FGN, 2004). It has been noted that one of the
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best ways to revitalize undergraduate education (teacher education inclusive) is by shifting
pedagogy to a learner-centred focus and supporting an emphasis on the scholarship of teaching
and learning (Rieg and Wilson, 2009). Rieg and Wilson (2009) argue further that active learning
strategies are among the best teaching practices that can be adopted by college teachers. Good
teaching in the college was viewed as the creation of those circumstances that lead to significant
learning in the pre-service teachers; learning is said to be the end while teaching is supposed to
be the means to that end (Finkel, 2000). All these submissions simply point to the fact that the
use of lecture method only by the college teachers has been responsible for the continuous
proliferation of sub-standard primary teachers in the country. Filene (2005) observed that pre-
service teachers have grown up expectations and demand more than a ‘talking head’. He stated
that the best lecturers add variety into their teaching. Finkel (2000) noted that transmitting
information from a teacher’s head to a student’s notebook is an inadequate objective for teacher
training institution. Two reasons were raised for the failure of lecture method by Rieg and
Wilson (2009): the first being that lectures presume students have had experiences they have not
had and the second being that in the typical lecture, reflection is done by the lecturer and not by
the students.

Several other instructional methods and strategies have been suggested by scholars.
Discussion method — This is of 3 types, namely, the recitation that happens when an instructor
asks close ended questions and the students provide the answer; the conversation that happens
when the instructor attempts to get a lively exploration of the concept at hand and this leads to a
seminar because the instructor aims for a substantive and probing analysis of the concept. These
two were suggested as alternative method to lecture as modes of teaching the pre-service
teachers (Filene, 2005). In addition to this, Mckeachie (2002) also suggested ‘fish bowl’
approach to discussion. This is where about six members of the class really take up the
discussion-and other members of the class write down the key points. Cooperative peer learning
is another strategy found to be effective in the college classroom (Mckeachie, 2002; Rieg and
Wilson, 2009). Bean (2001) also found role playing to be effective as a teaching strategy in the
training of teachers. Filene (2005) suggests case study in which students learn to apply abstract
theory and analysis to real-life situations. He also found manipulation of materials highly

effective in the teaching of pre-service teachers. Therefore, using learner- centred activity-based
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and teacher demonstration approaches is not only appropriate but it can also ensure the
preparation of motivated, conscientious and effective primary mathematics teachers. Drummond
(1995) asserts that becoming an excellent college teacher is a continuous life-long professional
challenge, but unfortunately, not many pre-service teachers will like to see the picture this way.

As it has been shown that teaching methods or strategies have a significant effect on the
type of teachers produced in the colleges, so also is the assessment method. In fact, Bond and
Falchikov (2007) submit that assessment rather than teaching has a major influence on students’
learning. No wonder the pre-service teachers pay less attention to skill acquisition and more to
memorisation.

Rieg and Wilson (2009) submit that assessment provides the following functions to the
teaching/learning process: it focuses students’ learning to what is expected of them; it is a means
of providing feedback to the students; it is used to grade the students’ performance; it serves as a
means of motivating the students to learn the course material. Gibbs (1999) added that
assessment helps to identify students’ learning needs; it helps to improve the overall learning
experiences; and it helps the instructor to assist the learners on how to improve their learning.

The following assessment tools could be used in the colleges: paper/pencil test, multiple
choice, filling the blank, short answers, essay questions, oral test, take home activities, student
port folios, students-graded-presentation, graded-project-works and experiments (Petress, 2007).
Petress argue further that many college instructors rely on one or very few options of the
assessment tools primarily due to the reality that the majority of the college teachers have
minimal formal education training in teaching and testing strategies. Also, ability to design these
assessment tools which is-the responsibility of the teachers is highly challenging. Assessment
that stresses skills demanstration in real environment (performance assessment) and those that
measure knowledge of ways to solve actual problem (authentic assessment) are two of the many
ways to address assessment in teacher education (Rieg and Wilson, 2009). It can also be
observed that the major assessment tool in Nigeria Colleges of Education as well as faculty of
education where primary school teachers are trained is paper/pencil test and examinations. It is
only during professional practice that observation schedule is used, which is just 12 weeks out of
4-year or 3-year programme in the university and the college of education respectively. This

points to the fact that assessment is not also encouraging the pre-service teachers who are in the

37



colleges without willingness and interest. Both the teaching and the assessment methods mostly

adopted in the colleges call for change.

2.2.3 Methods of Teaching Primary Mathematics Courses in Tertiary Institutions

Generally and Colleges of Education in Nigeria in Particular.

Teaching and learning of Mathematics is an interesting and unique field on which to
build our thinking about teacher education for two reasons (Korthagen and Kessels, 1999). The
first is that the subject, Mathematics, is difficult for many learners and some teachers too because
of its ‘abstract’ nature. The difficulty is compounded by inability to apply most of what have
been learnt in the classroom to solve related real-life problems. At times too, learners cannot
recognize where such mathematical concept can be applied in real life situation. This implies
that there is need to find effective ways of making learners acquire necessary mathematical
knowledge and skills in a way that helps them to apply it to solve life-related problems. This
need has promoted the development of a theory about learning and teaching Mathematics that is
directly relevant to classroom practices (Korthagen and Kessels, 1999). Secondly, mathematics
as a field of study can be isolated from other knowledge areas. Here, psychologists have been
rather successful in discovering the mechanisms underlying its learning. One of the most
impressive, recent developments in mathematics education has been the introduction of so-called
"realistic mathematics education" (Treffers, 1987; Freudenthal, 1991). This new mathematics
pedagogy is characterized by a complete break with the traditional approach, which goes from
"theory" (formulae, principles, rules, theorems) to application. In the traditional approach,
learners are made to learn how to apply mathematical structures, formulae, axioms, theories and
so on, developed in the past. Although with sufficient support they often succeed in working
their way through a series of textbook problems, in ordinary life these learners are often unable
to solve the simplest everyday problems, even when these problems are similar to those learnt in
the mathematics lesson (Schoenfeld, 1987). In other words, a transfer problem was clearly
evident.in mathematics education. The great mathematician and mathematics educationalist Hans
Freudenthal analyzed this transfer problem and pointed out how, in fact, the traditional didactic
approach contradicted the essential nature of mathematics (Korthagen and Kessels, 1999). In his

view, mathematics is not "a created subject” to be transferred to children, but "a subject to be
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created” (Freudenthal, 1978). When one pursues his line of thinking, mathematics becomes, or
rather has always been, a human activity, based in the reality of the world around us. (This is
why he called the approach "realistic™). Activity leads to consciousness of structures underlying
the problems at hand. These structures, constructed by the learner, represent his or her
idiosyncratic way of making meaning out of a problem situation. This means that these cognitive
structures are closely connected to the way the learner will deal with similar problem situations
in the future. This method of teaching Mathematics is based on the constructism.

Korthagen argued that the realistic approach towards mathematics, as summarized in
Freudenthal (1991), started in the 70s in the Netherlands (Freudenthal, 1978). Through the work
of the Freudenthal Institute at Utrecht University, it has now spread to. many other countries as
well, for example, to the United States, where it fits into ideas about changing mathematics
education developed in the 80s. An important starting point in the realistic approach is the
assumption that students can and should themselves develop mathematical notions on the basis
of practical experiences and problems. The problems are presented within a context recognizable
to children, and often taken from everyday situations. Emphasis is put on the practical use of
mathematics, inquiry and reflection, group work, and hands-on activities. Freudenthal (1978,
1991) characterizes the resulting teaching and learning process as one of guided reinvention (a
term also used by Fischer and Bullock, 1984). To put it in its shortest form, the realistic approach
goes from practice to theory. An interesting aspect is that the gap between theory and practice
disappears, although it is better to say that it is not created by the educational process itself, as is
the case in the traditional approach. In cognitive psychological terms, one can say that the
intended learning processes start from "situated knowledge™ (Brown, Collins, and Dunguid,
1989), developed in the interaction of the learners with the problem situations, and that the
concrete situations remain the reference points during the learning process. This immensely
diminishes the classical "transfer problem™ in application situations.

If the saying that a tree is better climbed from the base and not from the top is anything to
go by, then, the problem of poor performance of students, especially at the primary and
secondary level of education, would be better addressed by examining the teachers first so as to
understand the method adopted to train them (Khazanov, 2007). The teachers could be
understood if a closer look into how they are prepared is taken. UNESCO (1998) declares that
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there is a problem of skills-based training, quality in teaching, and employability of graduates of
higher institutions nowadays. Thomas (2010) submits that scholars and stakeholders in education
dissipate much energy on performance at lower level of education while they neglect the type of
teaching and learning that take place in the higher institution where these teachers are prepared.
But then, the fact remains that the way they are taught is the way they will teach.

Studies on the type of teaching method adopted by lecturers in the teacher training
institutions have found out that the common method of teaching adopted at the higher institution
generally and education institutions in particular is lecture method (Freudenthal, 1991; Cashin,
1990; Radford, 1991; Bizhan, 1996; Korthagen, 1993; Rieg and Wilson, 2009 and Salami, 2009).
Therefore, there is need to pay attention to the method of teaching these lecturers. If we compare
traditional approaches of teaching Mathematics in lower level of education and those of the
teacher education system where theories are taught in a lecture method, there appears to be
striking similarities. In Freudenthal's terms, one could say that in this traditional approach to
mathematics teaching, knowledge about teaching is considered a created subject and not a
subject to be created by the learner; that is, the student teacher.

As is the case in realistic mathematics education, the emphasis shifts towards inquiry-
oriented activities, interaction amongst learners, and the development of reflective skills.
Korthagen (1993) found that there is a belief by some mathematics educators that the realistic
mathematics teacher preparation implies that theory will disappear from the teacher education
curriculum and student teachers will have to reinvent the wheel over and over again, whereas the
teacher educator's only task is to ask "what do you yourself think?" He argues further that this
belief is based on a complete misunderstanding of the processes involved in a realistic approach.
During the learning processes involved, the teacher educator has an important role, although this
is completely different from the traditional role of the lecturer. The kind of support which he or
she should offer (including theory!) has to be very much adjusted to the specific problems the
student. teachers are having. As a consequence, the nature of fruitful "theory" becomes
completely different from that in the traditional approach.

Bembenutty (2009) submits that the schism between current state-of-the-art
methodology and the actual methodological skills of many lecturers, particularly those in the
faculty of education, is increasing at a rapid rate. The major advantages associated with lecture
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method include: it is efficient in communicating large amounts of information to many listeners;
it gives room for instructor control; provides opportunity for face-to-face contact with students;
encourages time management and is non-threatening to students (Cashin, 1990; Radford, 1991,
McKeachie, 2002). Despite all these, it has one disadvantage that makes it inappropriate for pre-
service teachers, and it is that it has a significant negative influence on the way the pre-service
teachers teach the younger ones (Akinbote, 1999; Cruickshank, Jenkins and Metcalf, 2003). The
disadvantage of lecture method to pre-service primary mathematics teachers is more than one.
Finkel (2000) identified two reasons why lecture method fails: (1) the lecturer presumes that
students have had experiences that they have not had and (2) reflection-is done by the lecturer
not by the students. Learners’ cognitive faculties are thus not engaged, resulting in what is
termed ‘rote drilling, memorization or cramming’ (Alexander, Van Wyk, Bereng and November,
2009).

Mathematics, being an abstract subject, is better taught in concretized way. Lecture
method fails to inculcate into the pre-service teachers the skills of presenting a concretized
mathematics lesson. The subject is learnt better through life related activities that aim at fostering
strategic competency, adaptive reasoning and productive disposition which is learner-centred
((Khazanov, 2007; Filene, 2005). Lecture method is teacher-centred method and this is all the
pre-service teachers will be able to design when teaching the younger students (Rieg and Wilson,
2009; Salami, 2009). This could be the reason why Masikunis, Panayiotidis and Burke, (2009)
opine that an effective teaching cannot be attained by transmission model (lecture method) which
is characterised by students sitting in rows, facing the lecturer who is considered ‘the sage on the
stage’, it can only give surface approach to learning and no deep understanding could take place.
Filene (2005) added that at this level of education (higher education), students have grown up
expecting or even demanding more than a ‘talking head’. To follow this up, Harris and Cullen
(2008) and Rieg and Wilson (2009) submit that one of the ways to revitalise undergraduate
education is by shifting pedagogy to a learner-centred focus and supporting an emphasis on the

scholarship of teaching and learning.
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2.2.4 Pupil-centred Activity-based, Teacher Demonstration and other instructional
strategies and planning for delivering primary Mathematics and primary mathematics
methodology courses in teacher training programmes

One of the objectives of primary education in Nigeria is the inculcation of permanent
literacy and numeracy (FGN, 2004). To achieve this, especially the numeracy aspect, primary
Mathematics is made one of the core subjects in primary education in Nigeria (FGN, 2004; NTI,
2007). This is as a result of the type of knowledge and skills Mathematics is capable of imparting
to the recipients, especially at the early ages. Bahr and Garcia (2010) opine that Mathematics is
capable of equipping children with knowledge and skills of problem solving, reasoning and
proving, representation, connections as well as communication. Unlike the way Mathematics was
taught and learnt in the past century, where a mathematics literate person is seen as “knowing
Mathematics”, the focus of teaching and learning the subject is now on “doing Mathematics”
(Schoenfeld, 1992; Nelson and Sassi, 2007; Bahr et al, 2010). Baki (1997) refers to ‘knowing
Mathematics’ as procedural knowledge and ‘doing maths’ as conceptual knowledge. Conceptual
knowledge is preferable because it involves the acquisition of the knowledge and ability to adopt
it to solve life-related problems. Therefore, teaching at this level shall be by practical,
exploratory and experimental methods (FGN, 2004).

Studies have shown that primary Mathematics is badly taught and consequently poorly
learnt (Odu, 1985; Baki, 1997; Buck, 2004; ESA, 2004; NTI, 2007). It has been identified that
many children do not enjoy learning primary Mathematics and many teachers fear it too and that
the teaching of the subject is not associated in any meaningful way with the real life of the
learners (Odu, 1985). Pica (2008) submits that today, children are spending time passively
interacting with “educational” products instead of engaging in active, sensory experiences
because some parents are excited by the “evidence” that their children are “learning” via
flashcards, DVDs, and computer programmes. They are asking for more of the same in their
children’s early schooling not knowing that what they observed in the children is a result of
memorization. Effective learning involves comprehension and until a child is developmentally
ready to understand what the numbers, letters, and words he is reciting represent, that is, when
the information has some relevance to his life, there will be no comprehension. Pica furthers the

argument by saying that some rote learning has its place, of course; it’s how most of us learnt the
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multiplication tables and the state capitals; however, unless a child is going to grow up to
become a TV game show contestant, memorizing facts will have little use in life once s/he’s
passed all the required tests.

A study conducted by King’s College, London, on effective teaching of primary
numeracy aimed to investigate the distinctive characteristics of effective teachers of numeracy
(Askew, Brown, Johnson, Rhode and William, 2005). It is one of a small number of projects
where effectiveness is defined on the basis of learning gain. This implies that teachers were
identified as highly effective if the pupils in their classes had, during the year, achieved a high
average gain in numeracy in comparison with other classes from the same year group. In order to
identify key factors which enabled these teachers to be effective, the project explored the
knowledge and the beliefs which underpinned their teaching. These concerned what it means to
be numerate, the relationship between teaching and pupils’ learning of numeracy and which
presentation and intervention strategies are effective. The following is the summary of their
findings:

Highly effective teachers believed that being numerate requires:
[ having a rich network of connections between different mathematical ideas;
(1 being able to select and use strategies which are both efficient and effective
They used corresponding teaching approaches which:
[1connected different areas of Mathematics and different ideas in the same area of
Mathematics using a variety of words, symbols and diagrams;
[Jused pupils’ descriptions of their methods and their reasoning to help establish and
emphasise connections and address misconceptions;
1 emphasised the importance of using mental, written, part-written or electronic methods of
calculation which are the most efficient for the problem in hand,;
(1 particularly emphasised the development of mental skills.
Highly effective teachers believed, in relation to pupils’ learning, that:
1 almost all pupils are able to become numerate;
O pupils develop strategies and networks of ideas by being challenged to think, through
explaining, listening and problem solving.

They used teaching approaches which:
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(1 ensured that all pupils were being challenged and stretched, not just those who were more
able;

[ built upon pupils’ mental strategies for calculating, and helped them to become more
efficient.

Highly effective teachers believed, in relation to teaching, that:

[ discussion of concepts and images is important in exemplifying the teacher’s network of
knowledge and skills and in revealing pupils’ thinking;

[l it is the teacher’s responsibility to intervene to assist the pupil to become more efficient in
the use of calculating strategies.

These teachers used teaching approaches which:

[1encouraged purposeful discussion, in whole classes, small groups, and with individual
pupils;

[Jused systematic assessment and recording methods to monitor pupils’ progress and to
record their strategies for calculation, to inform planning and teaching.

Teachers who gave priority to pupils acquiring a collection of standard arithmetical
methods over establishing understanding and connections produced lower numeracy gains.
These teachers referred frequently to differences in pupils’ ability to remember what was taught,
and used teaching approaches which:

(1 dealt with areas of Mathematics discretely;

[1emphasised teaching and practising standard methods in isolation and applying these to
abstract or word problems without considering whether there were alternative, more
efficient ways of solving particular problems;

(1 used assessment mainly as a check that taught methods had been learnt rather than as a
means of informing subsequent teaching.

Teachers who were satisfied with pupils using any method irrespective of whether the
method was efficient and effective, and who delayed the introduction of more abstract ideas
until they felt a child was ready for them, also produced lower numeracy gains.
These teachers used teaching approaches which:

[ encouraged pupils to use practical equipment or any other method they felt comfortable

with:
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[Imoved from use of equipment to more formal written methods without putting much
emphasis on mental methods;

(1 dealt with areas of Mathematics discretely, so as not to confuse the pupils.
The teachers’ beliefs and understandings of the mathematical and pedagogical purposes
behind particular classroom practices seemed to be more important than the forms of
practice themselves.
For example, highly effective, effective and moderately effective teachers in the study all used
mental tests and used written exercises to practise skills. Whole class question-and-answer
teaching styles were used by both highly effective and comparatively less effective teachers, as
were individualised and small group forms of organisation. Setting across an age group was used
in schools with both high and low proportions of highly effective teachers. The same published
mathematics schemes were used by highly effective and comparatively much less effective
teachers.
Highly effective teachers had knowledge, understanding and awareness of conceptual
connections within and between the areas of the primary mathematics curriculum which
they taught. However, in this study, being highly effective and displaying this kind of
mathematical knowledge were not associated with levels of qualifications in mathematics.
Some, but not all, comparatively less effective teachers of numeracy displayed knowledge that
was:

1 compartmentalised

1 framed in terms of standard procedures, without the underpinning of conceptual links.
For example, some teachers were able to convert from a fraction to decimal without having
thought about when one should be used in preference to the other, or whether the two forms of
representation are always equivalent.
Highly effective teachers were much more likely than other teachers to have undertaken
mathematics-specific continuing professional development over an extended period, and
generally perceived this to be a significant factor in their development.
Teachers described such courses as having led to major shifts in their thinking, achieved by
discussion with other teachers and by talking to individual pupils in their own school as part of

an assignment. These teachers displayed very positive attitudes to Mathematics.
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In some schools, experienced and highly effective staff were able, over time, to assist other
teachers to become more effective through working closely with them in planning and
evaluating detailed teaching approaches, and by working together in the classroom.

In most schools in the sample, there was a mixture of highly effective and less effective teachers
of numeracy. mathematics co-ordinators might themselves be highly effective but often did not
significantly influence other teachers through perceived lack of opportunity to work with them
individually. In one school where resources had been organised to make this possible with staff
over a sustained period, there was evidence of significantly higher numeracy standards than in
comparable schools, both in absolute and in value-added terms.

It is a basic fact that the proper implementation of any curriculum depends on the quality
of the teacher (Buck, 2004; FGN, 2004; NTI, 2007). Therefore, if the implementation of the
primary Mathematics curriculum is to be effective, the need to update the knowledge of primary
mathematics teachers on how to teach effectively is paramount (Saeed and Mahmood, 2002;
Buck, 2004).

In Great Britain around 1990s, a study was conducted to investigate primary school
teachers’ understanding of Mathematics and its teaching. It was discovered that college
mathematics is not targeted effectively to-address practical teaching issues when needed (Brown,
Mcnamara, Hanley and Jones 1999). This study also discovered that students desire recipe
knowledge rather than repertoire skills. This situation explains what happens in Nigerian higer
institutions where teachers of primary mathematics are trained. There are many Mathematics
courses exposed to the pre-service teacher of primary Mathematics that have nothing to do with
primary Mathematics. Examples of such courses in the colleges of education include calculus,
ordinary differential equations, analysis | and 1l, and a host of others. Again, students prefer a
lecture where knowledge is disseminated rather than the one that attempts to teach skills through
assigning projects, hands-on activities and trail presentations. Brown et al, (1999) located
incommensurability between the ways in which mathematics is presented in many official
documents and the ways in which it is often depicted during college training and in certain
curriculum. Some reported difficulties in mathematics education were pointed out. These have to
do with mathematics education research in harmonising perceptual and structural conceptions in

the learning of Mathematics and in training of future teachers of Mathematics.
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Research studies conducted by National Teachers Institute (NTI) and other non-
governmental organizations have revealed that Nigerian schools is poorly resourced in both
availability and adequacy of meaningful instructional materials for primary Mathematics and that
the teachers have failed to demonstrate the requisite skills and knowledge for improvising and
using the appropriate ones and that the assessment practice used by these teachers is ineffective.
The continuous assessment recommended by the National Policy on Education has been reduced
to continuous testing (NTI, 2007). This shows that there is general misconception that the
purpose of education is the passing of public examination.

It could be inferred, from what has been said so far, that the teaching methods employed
by primary mathematics teachers is not effective enough and that the teachers have not been
improvising and using instructional materials. This could be traced to the training received by the
teachers since they were not taught using instructional materials (Radford, 1991; Bizhan, 1996;
Buck, 2004; Salami, 2009) and they were usually taught with no hands-on experience, no
practical mathematics work, so the popular saying holds, you teach the way you were taught
(Akinbote, 1999, Cruickshank, Jenkins and Metcalf, 2003). Any lesson delivered by these
teachers will only allow the pupils to do mathematics following the teacher’s algorithm.

Activity-based instructional strategy is based on constructivist theory which is predicated
on the belief that learners are capable of constructing their own knowledge if allowed to interact,
explore or be actively involved in the process of learning (Sowell, 1989; Richardson, 1997,
Macdonald and Twining, 2002; Reshetova, 2004; Dada, Granlund and Alant, 2006; Marley,
Levin and Glenberg, 2010). It allows individuals to create their own new understandings, based
upon the interaction of what they already know and believe and the phenomena or idea with
which they come into contact. It is a descriptive theory (that is, it tells the way people learn or
develop) and not a prescriptive theory (that tells the way people should learn) (Richardson,
1997). Activity-based instructional strategy has been used and found effective by many scholars
at different levels (Suydam and Higgins, 1977; Wearne and Hiebert, 1988; Fuys et al, 1988;
Sowell, 1989; Fuson, 1992; Thompson, 1992; English and Halford, 1995; Cubey and Dalli,
1996; Reshetova, 2004; Dada, Granlund and Alant, 2006; Marley, Levin and Glenberg, 2010).
Activity-based learning, according to Pica (2008), is the process of exploration and discovery, of

acquiring knowledge, of knowing how to acquire it (no one can memorize all the facts!). It will
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serve a child endlessly, and, moreover, active, authentic learning is far more likely, than rote
learning, to foster a lifelong love of the learning process (Jensen, 2008). Activity-based
instructional strategy is a kind of learner-centred instructional strategies which has been shown
to be effective than teacher-centred instructional strategy.

Markusic (2009) submits that today, when students are no longer viewed as “tabula rasa,”
teaching philosophy should be learner-centred. But what are the characteristics of a learner-
centred instruction in the classroom? The best way to describe a learner-centred classroom
instruction is to compare and contrast it with its opposite, the teacher-centred instruction. Here
are 2 ways that the learner-centred instruction differs from the teacher-centred one.

1. Knowledge direction — The two paradigms of classroom instruction, teacher-centred and
learner-centred, differ significantly in knowledge direction in the following areas: Source of
knowledge — In the teacher-centred classroom instruction, knowledge primarily comes from the
teacher. The teacher is the major source of information. On the other hand, in the learner-centred
paradigm, knowledge is the combined efforts of the teacher and the students. Under the guidance
of the teacher, the students synthesize the gathered information using problem solving, critical
thinking, and inquiry skills.

Acquisition of knowledge — In the teacher-centred paradigm, teaching strategies are usually
based on lecture or exposition. This paradigm places much emphasis on the faster pace and
greater bulk of knowledge transmitted from teacher to student. But in the learner-centred
classroom instruction, greater emphasis is laid on the meaningfulness of knowledge. Students
acquire knowledge to address real-life issues and problems.

Receipt of knowledge = In the teacher-centred classroom, students receive knowledge passively,
while in the learner-centred classroom, the students are actively involved in seeking out
knowledge.

2. Assessment approach — The fundamental purpose of conducting assessment in a teacher-
centred classroom is similar to that of the learner-centred one. The fundamental purpose is to
increase the effectiveness of instruction in the classroom. However, the approaches to conducting
assessments are different in these two paradigms.

Assessment tools — Since the teacher is the primary source of knowledge in a teacher-centred

instruction, there are only two kinds of answers — the right and the wrong. Thus, the tools used
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for assessment are those that clearly delineate the right answer from the other answers. On the
other hand, in the learner-centred classroom, the importance of right answers is overshadowed by
the importance of creating better questions. Thus, assessment tools vary to embrace the multiple
facets of learning. Besides paper tests, there will be portfolios, performance tests, and others.
Assessment functions — In a teacher-centred paradigm, the instruction follows a distinct step by
step procedure. Once the subject is taught, assessment follows. The results of the tests are
recorded and the function of the assessment was to monitor the academic progress of the
students. But in the learner-centred paradigm, assessment is intertwined with classroom
instruction. The results of a test are used to discover learning difficulties. The functions of the
assessment are to diagnose learning problems and to encourage better learning.

Macdonald and Twining (2002) give three key issues for the assessment of activity-based
learning. These are:

i Assessment of activity-based learning must reflect course philosophy: that is, it must be
aligned with the exercise of active learning, responsibility and autonomy;
ii. Assessment is essential in creating learning opportunities at critical points: the close
integration of activities with assessment will ensure students’ participation
iii. Assessment provides a vital opportunity for feedback, helping to complete the reflective
learning cycle.

Recent brain research is confirming what many educators have believed all along: the
mind and body are not separate entities. Jensen (2008) confirms that not only do children learn
by doing and that movement is the child’s preferred mode of learning but also that physical
activity activates the brain. much more than doing seatwork or paper/pencil work. While sitting
increases fatigue and reduces concentration, movement feeds oxygen, water, and glucose to the
brain, optimizing its performance. Furthermore, learning by doing creates more neural networks
in the brain and throughout the body, making the entire body a tool for learning (Hannaford,
2005).

Marley et al (2010) explain that the benefits of activity-based learning strategies are due
to motoric encoding (Citin Gengelkamp and Zimmer, 1989). The explanation is that a motor
memory system is present and it provides an additional pathway for the encoding and retrieval of
target information to and from long-term memory. The second explanation that was given was

that activity-based learning strategies result in distinct events that are contained within episodic
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memory (Citing Tulving, 1983). According to this view, memories for activities that one has
engaged in are contained in person-relevant autobiographical memories. These two views make
it possible for whatever learnt through activity-based to remain a permanent fixture of ones
behaviour. Besides, active learning is also more fun for young children, which means it matters
more to them (Pica, 2008).

Pica (2008) discussed how activity-based instructional strategies, especially the pupil-
centred type where materials are manipulated, is far better than using computer or any other ICT
gadget to learn. Pica believed that when a child bangs on pots and pans, she learns about cause
and effect. She’s also experimenting with sound and the strength of her muscles. A child learns
more from manipulating blocks and puzzle pieces than from manipulating images on a screen; he
can’t feel the images on the screen. Cutting, pasting, and scribbling provide more fine motor
coordination, which a child will need later for writing and keyboarding, than does clicking on a
computer mouse. Helping to set a table or pouring water or sand from one container to another,
both teach more mathematics concepts in a meaningful way. The sights, sounds, textures, and
smells of the outdoors engage children in relevant lessons on scientific principles. When you
give children the opportunity to physically move over, under, around, through, beside, and near
objects and classmates, they better comprehend prepositions (those little words so essential to
language and life). When a child performs a “slow walk” or skips “lightly,” adjectives and
adverbs become real to her and more than abstract concepts. When children can physically
demonstrate action words like stomp, pounce, stalk, or slither or descriptive words like smooth,
strong, gentle, or enormous, word comprehension is immediate and long lasting. The children
learn these words in context; they are no longer a mere collection of letters. This approach
promotes emergent literacy and a love of language. Similarly, if children take on high, low, wide,
and narrow body shapes, they’ll have opportunities to understand these quantitative concepts
(and opposites). When they act out the lyrics to “Roll Over” (There were five in the bed, and the
little one said, ‘roll over’ . . .), they can see that five minus one leaves four. The concept of
magnetism will be much more fascinating to children if they play with magnets and then pretend
to be them. The same fascination and understanding result when children engage in hands-on
activities with such scientific concepts as gravity, flotation, evaporation, balance and stability, or
action and reaction. When teachers use activities like these in the classroom, they are teaching to

the whole child, using the physical and social-emotional as well as the cognitive. This results in
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enduring and meaningful lessons and children who will move in leaps and bounds toward
becoming lifelong learners (Pica, 2008).

Some scholars have however provided warning regarding how to use activity-based
strategy effectively. Walkerdine, (1982) and Stigler and Baranes (1988) for example warned that
the intervention of a human teacher and the availability of manipulative materials are important
when using activity-based strategy. Ball (1992) submits that teachers sometimes overestimate the
value of manipulation because adults are able to see the mathematical concept or processes being
presented but children may not have the ‘adult eyes’.

Demonstration strategy allows a learner to view a real or lifelike example of a skill or
procedure to be learnt (Loeffler, 2010). It has been described as a method of teaching that relies
heavily upon showing the learner a m