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TOPIC BACKGROUND

} Mathematical Problem Solving(MPS) has become a dominant
theme in many national curriculum standards(OECD, 2012).

} Ghanaian Teachers are ‘reluctant’ to adopt MPS practices despite
change in curriculum and their enthusiasm in reforms.

} Any shift towards adopting MPS approaches requires not only
curriculum change but also change in teachers deeply held
beliefs( Ernest, 2004; Pampaka; 2005; Anderson, 2009; Sosu &
Gray, 2012 etc).

Why this topic?



TOPIC BACKGROUND cont.…

} 1960s- the New Math: To help learners understand the structure
of mathematics together with its unifying ideas – Pedagogical
failure(Schoenfeld, 1992)

} 1970’s -Back to Basics: To help learners develop the ability to
compute accurately and swiftly. - Drill and practice approach(
National Research Council, 2001; Mereku, 1995).

} 1980’s and 1990’s – Reform: advocated for the development of
‘mathematical power,’ which involves investigation and problems
solving. NCTM’s (1980) Agenda for Action and the Concroft’s
(1982)

} Central theme of the current reform-based curriculum is
Mathematical Problem Solving and Investigation. (MOESS,
2007a; 2007b; 2007c)

Changes in the mathematics curriculum since 1950s



PROBLEM STATEMENT
} Multitudes of instructional impediments in Ghanaian teachers

transition to the implementation of MPS practices.

} For teachers are expected to change their long held teaching
behaviours to reflect their new role as facilitators and to adopt
problem-solving techniques as instructional approach (MOE,
2012)

} Some PDP have been organised to expose teachers to MPS
practices.

} Teachers still present facts and demonstrate procedures for
solving specific problems, and students usually copy and
memorize these and practice the given procedures (Anamuah-
Mensah, Mereku & Ghartey-Ampiah, 2008).

} Widespread enactment of expository teaching behaviour with
little opportunities for learners to engage in practical and
problem-solving activities (Adjei, 2012).



Consequences:
} Abysmal performance as evidenced in the results of the national 

tests (e.g. NEA, 2011).

} TIMSS REPORTS (2003,2007 2012): Ghanaian students’ problem-
solving performance poor (Mullis, Martin, Foy, & Arora, 2012). -
Ranked the lowest.

} JICA REPORT (2013): Students find word problems difficult due to
weak conceptual understanding; teachers’ negative attitudes
towards mathematics, as a result of Mathematics phobia; lack of
basic knowledge in mathematics by teachers.

} Problem: The Rhetoric-Reality Gap
} The purpose of this study is to account for the apparent

widespread unwillingness of teachers to adopt MPS approaches in
their classrooms as recommended by the mathematics curriculum

PROBLEM STATEMENT Cont...



IMPORTANCE OF THE RESEARCH

} Provides a holistic perspective
within which teachers’
willingness to implement MPS
teaching approaches can be
understood.

} Develop and test a proposed
theoretical model effective in
inducing change in teachers’
beliefs regarding the
implementation of MPS.

} Provide theoretical insights
useful for advancing PD
strategies and policy
formulations.



The Reasoned Action Approach:
} Teachers’ classroom practices involves decision-making or

reasoned action. That is, teaching is a reasoned action(
Sosu, 2012).

Several behavioural decision-making models, including:
} Theory of Reasoned Action(Fishbein, 1980; Fishbein &

Ajzen, 1975),
} Technology Acceptance Model(Davis, 1989),
} Triandis’ (1980) attitude-behaviour theory,
} Integrated Behavioural Model, (Fishbein & Azjen, 2010 );
} Prototype/Willingness model(Gibbon & Gerrard, 1995)
} Theory of Planned Behaviour (Ajzen, 1985, 1991):

Are unanimous on the notion that the most immediate
antecedent of a person’s behaviour is the strong intention to
perform it.



} That is, intention is the best predictor of teachers’
actions/practices.

} Intention = readiness to act (E.g. I intend to perform
behaviour x’, ‘I will perform behaviour x’, ‘How likely is it
that you will perform behaviour x ?’, ‘I want to perform
behaviour x’ etc.)

} Intentions are predicated upon by beliefs. Teachers more
easily accept teaching innovations that are in accordance
with their beliefs (Fang, 1996, Ertmer, 2005 ).

} The Theory of Planned behaviour is a very useful theoretical
lens to understand the social psychological determinants of
teacher intentions. These includes attitude, subjective norm
and perceived behavioural control.

} Understanding these motivational factors help us to
interrogate why teachers are willing or unwilling to adopt
MPS practices



Ajzen's(1991) theoretical perspective
} Human behaviour is predicated by the intention (I) to

adopt or perform the behaviour (B). The intention on
the other hand is underpinned and predicted by
three factors: Attitude toward the behaviour (A),
Subjective Norms (SN), and Perceived Behavioral
Control (PBC)

} Predicting intention-one needs to know: whether the
person is in favour of doing it (attitude), how much
the person feels socially pressured to do it
(subjective norm) and whether the person feels in
control of the action in question (perceived
behavioural control).

} These intentions together with perceptions of
behavioural control, account for considerable
discrepancy in actual behaviour (Azjen, 1991, p.179).



The TPB is found to be predictive of general behaviour.
Therefore, this study attempts to establish a theoretical
framework for teachers’ adoption of MPS Practices based on the
TPB.
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} Past Experiences in learning Mathematics(PE)
Positive and negative recent and past experiences in learning 
mathematics that teachers bring to the classroom influence their 
beliefs.

} Beliefs about the role of PS in mathematics:
Beliefs in a mathematics teaching context refers to the
epistemological views of the nature of mathematics, the
conception of teaching and learning teachers hold to be true
(Ernest, 1991; Gill, Ashton, & Algina).- Epistemic beliefs
including general and domain specific.
} Epistemic Beliefs about MPS lies at the core of the Philosophy 

of Mathematics and Pedagogy.
} “In fact, whether one wishes it or not, all mathematical 

pedagogy, even if scarcely coherent, rests on a philosophy of 
mathematics” (Thom, 1973, p. 204).

Absolutists Vrs. Fallibilists



} Absolutist viewsà Procedural instruction; Fallibilists viewsà
Problem solving  approaches  (Ernest, 2004). Epistemic beliefs 
influence teachers Attitude towards MPS Practices. (i.e like or 
dislike MPS) 

} Beliefs about MPS skills, opportunities & constraints is known as 
Control beliefs. E.g. Self-efficacy beliefs, perceive time 
limitations, resource constraints etc.  Control beliefs influence 
the perception of control(PBC) over MPS, knowledge, skills, 
abilities, self-efficacy of MPS and expectation from the 
curriculum

} Perceived approval of MPS by referents is the perceived social 
pressure to perform or not to perform the behaviour (Normative 
beliefs). Include expectation from the students, parents, 
colleagues and supervisors etc. 



1. What are the major motivational factors that mediate
between Ghanaian primary school teachers’ beliefs
about MPS and adoption of MPS practices?

2. What are the relative strengths and relationships among
the factors influencing Ghanaian primary teachers’
intention to adopt MPS practices?

3. Why do some Ghanaian primary teachers have stronger
intention to adopt MPS practices than others?

4. How can Ghanaian primary teachers’ intention to adopt
MPS practices be maximized?



Philosophical orientation
} Every research is influenced by one's Paradigm: these are

sets of beliefs, values and world views that researchers
have in common regarding what is knowledge (ontology),
how it can be ascertained (epistemology), and the
procedures for studying it (methodology) ( Creswell, 2009;
Johnson & Onwuegbuzie, 2004).

} Epistemological beliefs à Ontological beliefsà
Methodological considerations (Crotty, 1998; Creswell,
2008;Cohen, Manion & Morrison, 2011 ).

} Pragmatism: knowledge is evolving, provisional and subject
to perpetual revision..

} The process of research results in making warranted
assertions within the context that they occur (Shank,
2013).



Research Design
• Mixed Methods Approach-Explanatory Sequential approach:

adopt the explanatory approach when the “research problem
are more quantitatively oriented”, the researcher “knows the
important variables and has access to quantitative
instruments for measuring the constructs of primary interest”
(Creswell & Plano Clark, 2011, p. 82).

• Phase1: Quantitative study. Elicitation study with sample
schools in Effutu MA. Two-stage stratified cluster sampling
involving 205 primary schools in STMA, W/R –Ghana used to
select 50 schools.

• Over 400 participants selected from about 50 schools to
answer Questionnaires developed from an elicitation study

• Phase 2: Qualitative study, Purposive sample 5-10





CONCLUSION
} Adopting MPS approach to increase students’ conceptual 

understanding is a recurring theme in mathematic curriculum 
recommendations. 

} But implementation of this teaching approach is noted to be the 
consequence of teachers’ beliefs about MPS. 

} The proposed model (adapted for Ajzen’s TPB) can serve as a 
theoretical guide for understanding teachers’ beliefs and 
intentions  regarding implementing MPS practices. 

} Once these understanding are reached, it is possible then to 
induce MPS practices by modifying the direct antecedents of the 
targeted behaviour.

} The study can be useful for Professional development strategies 
and policy formulation in Ghana
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