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Abstract: - The study examined the causes of pupils’ difficulties 

in solving problem involving two – three digit numbers involving 

addition in basic three class and its implication on teaching and 

learning of mathematics. The action research design was adopted 

since it was a classroom problem and need immediate attention. 

The population consisted of Basic school pupils. In all, twenty-

seven (27) pupils consisting of thirteen (13) girls and fourteen 

(14) boys were purposively selected for the study. Test and 

interview were used to collect data. The findings revealed that 

lack of interest by pupils, knowledge of subject matter by 

teachers, pupils’ readiness and others affect pupils’ performance. 

The researchers concluded that Multi- base Blocks is effective in 

enhancing pupils’ interest in the subject. It is recommended that 

mathematics teachers should use appropriate teaching resources 

in teaching the topic. This will enhance pupils understanding of 

concepts and make teaching and learning more practicable. 

Keywords: Addition of two – three digit numbers, teaching and 
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I. INTRODUCTION  

Background to the Study 

 Development in all aspects of life is based on the 

efficient and effective use of knowledge of Science, 

Mathematics and Technology. Our daily lives in the home and 

workplaces are characterized by problems which require 

knowledge in mathematics to help solve them.Moreover, in 

the history of education, Mathematics as a subject, occupies a 

learning position amongst the curricular disciplines in the 

upbringing of a child. It is against this background that 

educational systems of countries that are more concerned 

about their development, put great deal of emphasis on the 

study of Mathematics. 

Chapin et al (2000), aim to find an alternative method to do 

addition with regrouping literature was reviewed and the use 

of concrete objects was suggested. Chapin and Johnson (2000) 

also suggested a method called partial sum method to do 

addition with regrouping. Another source of information was 

the internet. In the internet, an article by Heffelfinger et al 

(2007), explained about devices used for counting which 

includes the Romans abacus, the Chinese suan-pan and the 

Japanese soroban. Heffelfinger et al(2007),claimed that 

“learning abacus strengthens the students‟s sense of number 

placement value and helps to further a better overall 

understanding of numbers”.  

Asafo-Adjei (2001), listed the following as Importance of 

Mathematics: 

1. Mathematics helps us to recognize shapes and some 

of their properties. 

2. Mathematics helps us to know about money and to 

make simple calculations. 

3. It also helps us to design and play some games like 

Oware, Ludo, etc. 

4. In our modern era, Mathematics is however 

increasingly being used in Science, Technology, 

Industry, Governance, elections to mention few. 

 Teaching and learning materials as a matter of fact 

aid both teaching and learning, and also communicate to the 

teacher and learners through the eye and the ear. This means 

that both the teachers and the learners should have a feel of 

the material. It is therefore expected that after the usage of the 

teaching and learning aids, learners should acquire 

knowledge, skills and attitudes needed in mathematics. 

Statement of the Problem 

During the researchers visit at Odaho M/A Primary 

School, it was found that Basic 3 pupils have difficulty in 

solving problems involving two – three digitnumbers,most of 

the pupils in Basic 3 found it difficult to answer questions 

involving two – three – digit numerals.This research was 

therefore undertaken extensively with the intention of 

contributing immensely to remedying pupils‟ difficulties in 

solving problems involving addition of two – three digit 

numerals. 

Purpose of the Study 

 The fundamental concept in Mathematics is the 

addition of numerals and every individual should acquire it 

before he/she can solve problems in Mathematics. In line with 

the problem of the study, the following objectives were 

formulated to guide the study, hence it sought: 
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1. To identify the causes of the Basic 3 pupils of Odaho 

M/A Primary School inability to solve problems in 

mathematics involving addition of two – three digit 

numbers.. 

2. To create awareness in teachers of the significance of 

the use of multi-base blocks in solving addition two – 

three-digit numerals. 

3. To help pupils in Basic 3 ofOdaho M/A Primary 

School to use the multi-base block to solve problems 

involving addition of two – three digit numerals. 

Research Questions 

To achieve the objectives set for this, the following research 

questions were raised.. 

1. What are the causes of pupils‟ inability to add two – 

three digit numbers? 

2. To what extent would the creation of awareness in 

teachers on the significance of the use of the multi-

base block help in solving the problem of addition of 

two – three digit numbers? 

3. How can Basic 3 pupils of Odaho M/A Primary 

School use the multi-base block to solve problems 

involving the addition of two – three digit numbers? 

Significance of the study 

 This study is anticipated to help pupils to resolve the 

interminable habit in solving practical problems involving 

addition of two – three digit numbers. Again, the study would 

provide immense benefit to the curriculum and Research 

Development Division of the Ministry of Education. It will 

also help both teachers and learners to understand the use of 

multi-base, its application in our daily lives and aid the 

effective and efficient use of the teaching and learning 

material employed in the study.In addition, the findings of this 

study will become a benefit to the field of education in Ghana.  

Causes of Pupils Problem  

Sriraman et al. (2005), talked about ZoltanDienes‟principles 

of mathematical learning through which educators could 

foster mathematics experiences resulting in students 

discovering mathematical structures. The first principle, 

namely the construction principle suggests that reflective 

abstraction on physical and mental actions on concrete 

(manipulative) materials result in the formation of 

mathematical relations. The multiple embodiment principle 

posits that by varying the contexts, situations and frames in 

which isomorphic structures occur, the learner is presented 

opportunities via which structural (conceptual) mathematical 

similarities can be abstracted. 

Costello (1991), reported that “almost all literature on this 

topic points to the commonly held perception that doing 

mathematics is consistent with a male self-image and 

inconsistent with a female self-image.” This self image is 

usually caused by the peer pressure. Males are more inclined 

towards mathematics than females on being the male 

dominated domain. It was found that at secondary school 

level, most of the girls do not actively participate in 

mathematics classes due to their poor perceptions about 

mathematics. 

Carrol(1963),said foreign language learning had shown that 

persons with low aptitude, as measured by certain tests, 

generally took much longer to achieve a given criterion of 

learning than persons with high aptitude. Other factors seemed 

to be operative as well, such as the quality of instruction and 

the student's ability to understand instructional materials. 

These and other factors were embodied in a formal, quasi-

mathematical model in a technical publication on foreign 

language aptitude (Carroll, 1962). It seemed reasonable, 

however, to generalize the model to apply to the learning of 

any cognitive skill or subject matter.  

 Bruner (1966), emphasized that methods teachers 

used also caused the inability of pupils‟ inability to solve 

addition of two – three digit numbers. He introduced the 

enactive-iconic-symbolic as “modes of representation”: Any 

set of knowledge … can be represented in three ways: by a set 

of actions appropriate for achieving a certain result (enactive 

representation); by a set of summary images or graphics that 

stand for a concept without defining it fully (iconic 

representation); and a set of symbolic or logical propositions 

drawn from a symbolic system that is governed by rules or 

laws forming and transforming propositions (symbolic 

representation) (pp. 44-45).  

He again said, quite clearly, using modern parlance, 

he was not referring to representations as conceived in internal 

mental states; rather, he was interested in external 

representations of knowledge for the purpose of public 

discourse, and more particularly, in instructional settings. He 

was asserting that knowledge (including and especially for 

educative purposes) can be embodied in any one of these 

forms: action, visual image, or language symbolic. Far be it 

that he was advocating that a unique representation of a 

concept exists under each of the modes.  

Teachers not only need knowledge of a particular 

subject matter but also need to have pedagogical knowledge 

and knowledge of their students (Bransford et al., 2000). 

Teacher competency in these areas is closely linked to student 

thinking, understanding and learning in math education. There 

is no doubt that student achievement in math education 

requires teachers to have a firm understanding of the subject 

domain and the epistemology that guides math education 

(Ball, 1993; Grossman et al., 1989; Rosebery et al., 1992) as 

well as an equally meticulous understanding of different kinds 

of instructional activities that promote student achievement. 

Competent math teachers provide a roadmap to guide students 

to an organized understanding of mathematical concepts, to 

reflective learning and critical thinking. 

 According to current views, early childhood 

mathematics instruction should be developmentally 

appropriate as well as child-centered. Young children must 
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have opportunities to (a) engage in physical and mental 

activity in their environment, (b) use prior knowledge to 

acquire new knowledge, (c) use methods of learning that are 

meaningful to them, and (d) become aware of and solve their 

own problems in learning mathematics (Althouse, 1994; 

Dutton & Dutton, 1991; Greenberg, 1993; Hiebert& 

Lindquist, 1990; NABYC, 1991; NCTM, 1991).  

Bruner (1973), said “The concept of prime numbers 

appears to be more readily grasped when the child, through 

construction, discovers that certain handfuls of beans cannot 

be laid out in completed rows and columns. Such quantities 

have either to be laid out in a single file or in an incomplete 

row-column design in which there is always one extra or one 

too few to fill the pattern. These patterns, the child learns, 

happen to be called prime. It is easy for the child to go from 

this step to the recognition that a multiple table, so called, is a 

record sheet of quantities in completed multiples rows and 

columns. Here is factoring, multiplication and primes in a 

construction that can be visualized.” 

 Sellinget al (2016), were of the view that in the 

context of the increased mathematical demands of the 

Common Core State Standards and data, shows that many 

elementary school teachers lack strong mathematical 

knowledge for teaching, there is an urgent need to grow 

teachers‟ MKT. With this goal in mind, it is crucial to have 

research and assessment tools that are able to measure and 

track aspects of teachers‟ MKT at scale.  

Content knowledge describes a teacher‟s 

understanding of the structures of his or her subject. 

According to Shulman (1986), „„the teacher need not only 

understand that something is so, the teacher must further 

understand why it is so‟‟ (p. 9). Clearly, teachers‟ knowledge 

of the mathematical content covered in the school curriculum 

should be much deeper than that of their students. We 

conceptualized CK as a deep understanding of the contents of 

the secondary school mathematics curriculum. It resembles 

the idea of „„elementary mathematics from a higher 

viewpoint‟‟ (in the sense of Klein, 1933). Thirteen items were 

constructed to tap teachers‟ CK in relevant content areas (e.g., 

arithmetic, algebra, and geometry; see the Appendix for a 

sample item). No subfacets of CK were assumed (see Krauss 

et al., 2008a). 

 Elisa et al (2017), are of the view that both general 

and math-specific anxiety are related to proficiency in 

mathematics. However, it is not clear when math anxiety 

arises in young children, nor how it relates to early math 

performance. This study therefore investigated the early 

association between math anxiety and math performance in 

Grades 2 and 3, by accounting for general anxiety and by 

further inspecting the prevalent directionality of the anxiety–

performance link. The results revealed that this link was 

significant in Grade 3, with a prevalent direction from math 

anxiety to performance, rather than the reverse. Longitudinal 

analyses also showed an indirect effect of math anxiety in 

Grade 2 on subsequent math performance in Grade 3. Overall, 

these findings highlighted the importance of monitoring 

anxiety from the early stages of schooling in order to promote 

proficient academic performance. 

Beliefs of participants about mathematics influence 

its teaching and learning. For example, parents‟ beliefs about 

mathematics can affect their children‟s views (Graue& Smith, 

1996). Lehrer and Shumow (1997, p. 74 ) suggested that 

reforms are rejected by parents who have different views of 

the nature of mathematics and its teaching and learning than 

those of the school. The Cockcroft Report, Mathematics 

Counts, stated that „it can happen, too, that parents fail to 

understand the purpose of the mathematics which their 

children are doing and so make critical remarks which can 

also encourage the development of poor attitudes towards 

mathematics in their children‟ (Cockcroft, 1982, p. 62).  

How mathematics is taught in schools is strongly 

related to teachers‟ perceptions of it (Hunting, 1987; 

Thompson, 1984; see Ernest, 1991, pp. xiii –xiv, for an 

overview). If mathematics is considered „as objective and 

value free, being concerned with its own inner logic‟ (Ernest, 

1991, p. 26) then it is often taught „with little or no historical, 

cultural, or political references‟ (Anderson, 1990, p. 296). 

This view does not allow for any consideration of its social 

construction and therefore there is no conception that there 

may be other kinds of mathematics. However, it is not a one-

way process as this belief about mathematics can be adopted 

because of the way mathematics has been presented. 

 Mathematics textbooks, pedagogical practices, and 

patterns of classroom discourse, especially, work in concert to 

perpetuate the idea that mathematics is the „discipline of 

certainty‟. Together with a behaviourist view of learning, this 

myth has led students and teachers alike to reduce 

mathematical learning to the acquisition of ready-made 

algorithms and proofs through listening, memorizing and 

practising. (Siegel & Borasi, 1994, p. 201) 

Helping learners to work problems involving the addition of 

two – three digit numbers 

As stated in the Australian Association of 

Mathematics Teachers‟ Standards for Excellence in Teaching 

Mathematics in Australian Schools, “Effective schools are 

only effective to the extent that they have effective teachers” 

(2006, p. 5). Because the term effective has been used in 

various ways in the research literature of the past decades, it is 

necessary to clarify how it is used in this review.  

According to Stanford (2001), teacher effectiveness 

is the degree to which a teacher achieves desired effects upon 

students. In other words, teacher effectiveness is how much 

and how well students achieve and demonstrate commitment 

and resilience in the face of adversity. In general, in terms of 

Mathematics instruction, best practice is typically thought of 

as a teaching strategy that generates the desired results and 

promotes deep student understanding (Stanford, 2001).  
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Larson (2002),also recognised that some 

Mathematics teachers are more effective than others. Effective 

Mathematics teachers do certain things in common when 

delivering Mathematics instruction, whether they tend toward 

the student–discovery or the teacher–directed ways. Ingvarson 

et al. (2004),theorised that there are four main factors that 

influence the effectiveness of students‟ learning outcomes in 

Mathematics. These are:  

(a) The „school enabling conditions‟ – conditions in the school 

where the students are located;   

(b) The „teacher enabling conditions‟ – teachers‟ experiences 

and professional developments; 

(c) The „capacity of the teachers‟ – the knowledge, beliefs and 

understanding of teachers; and  

 (d) The „teacher practice‟ – what teachers do in their 

classroom. 

Brownell et al (1935), claimed that learning with 

understanding is both essential and possible inschool 

mathematics. The argument in favor of meaningful learning in 

school mathematics was made and supported experimentally 

as early as the 1930s and has been elaborated since then by 

many proponents of learning with understanding (e.g., Skemp, 

1976). It has also been corroborated by the results of many 

recent studies of varying instructional and theoretical 

approaches. These studies: 

 (1) collectively emphasize the importance of having meaning 

related to learning activities of students of varied ages, 

backgrounds, and abilities (Cobb et al., 1991; Fennema& 

Romberg, 1999; Hiebert& Wearne, 1993; Silver & Stein, 

1996; Zohar &Dori, 2003), and(2) reveal the need for more 

instructional attention to sense-making as part of school 

mathematics instruction (e.g., Schoenfeld, 1988; Silver et al., 

1993). In support of theLP, this mounting body of research 

suggests that all students can understand and apply important 

mathematical concepts. Also, this scholarly work emphasizes 

the merits of students developing conceptual understanding, 

and stresses the importance of the powerful connections 

established between procedures and concepts when 

onpractices this kind of learning.Lieback (1984), also added 

that, to understand number operation, children need to start 

with a lot of real life situation that show the formation of sets 

with objects and their combination to find the sum. 

Appropriate description should be made before its addition 

sentence. 

Sriraman (2003), said in mathematical tasks such as 

problem solving are an ideal way to provide students 

opportunities to develop higher order mathematical processes 

such as representation, abstraction, and generalization. In this 

study, 9 freshmen in a ninth-grade accelerated algebra class 

were asked to solve five non-routine combinatorial problems 

in their journals. The problems were assigned over the course 

of 3 months at increasing levels of complexity. The generality 

that characterized the solutions of the 5 problems was the 

pigeonhole - principle. The 4 mathematically gifted students 

were successful in discovering and verbalizing the generality 

that characterized the solutions of the 5 problems, whereas the 

5 non-gifted students were unable to discover the hidden 

generality. This validates the hypothesis that there exists a 

relationship between mathematical giftedness, problem-

solving ability, and the ability to generalize. 

Preparing students for the increasingly complex 

mathematics of this century requires indeed an approach 

different from the traditional methods of teaching arithmetic 

as show-and-tell (MAA, 2008).  Following the call by both 

the National Council of Teachers of Mathematics (NCTM, 

2000) and the National Research Council (NRC, 1996) for 

students to be able to use various forms of representations to 

investigate and communicate about real world applications, 

the MAA (2008) emphasized the need to develop ways 

teachers could effectively use to facilitate students‟ transition 

from work with numbers to work with symbols. 

Zoltan (1971),In the Perceptual Variability Principle 

or Multiple Embodiment Principle, prescribed the utilization 

of a variety of physical contexts or embodiments to maximize 

conceptual learning. The provision of multiple experiences 

(not the same experience many times), using a variety of 

materials, is designed to promote abstraction of the 

mathematical concept. He believed that each child may see 

the world differently, approach it differently, and understand 

it differently. Therefore, to ensure that all children learn a 

concept with understanding, along with children‟s active 

participation in its development, He prescribes the use of 

various representations of the concept rather than a single 

representation. 

Zoltan et al (1971), is of the view that learning a new 

concept is described as an evolutionary process involving the 

learner in two, three-sequentially ordered stages, or cycles. 

The completion of the first learning cycle (Cycle I), which 

leads to abstraction, is necessary before the mathematical 

concept becomes operational for the learner during the second 

cycle (Cycle II) when generalization is expected to occur. 

Significance of the Use of Multi-Based Block 

 Mathematics is seen as a manipulative that is 

designed so that a learner can perceive some mathematical 

concept. The use of manipulatives provides a way for children 

to learn concepts in a developmental appropriately hand-in 

and experiencing way, example of these manipulative 

includes multi-base block. 

 Mathematical manipulatives can be purchased and 

constructed by the teacher, exampleis Multi-base block. 

Multi-base block provides children with the conceptual 

foundation to understand mathematics at a conceptual level as 

recommended by the NCTM (2000). 
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II. METHODS AND PROCEDURES 

 (Mills, 2003), said, action research is often 

conducted to discover a plan for innovation or intervention 

and is collaborative. Based on Kemmis and McTaggert's 

(1998) original formulation of action research and subsequent 

modifications, she developed the following framework for 

action research: 

 Describe the problem and area of focus. 

 Define the factors involved in your area of focus 

(e.g., the curriculum, school setting, student 

outcomes, and instructional strategies).  

 Develop research questions. 

 Describe the intervention or innovation to be 

implemented. 

 Develop a timeline for implementation.  

 Describe the membership of the action research 

group.  

 Develop a list of resources to implement the plan.  

 Describe the data to be collected.  

  Develop a data collection and analysis plan.  

 Select appropriate tools of inquiry. 

 Carry out the plan(implementation, data collection, 

data analysis) 

 Report the results.  

This design was adopted because the problem at hand deals‟ 

with classroom and needs immediate solution. The target 

population was all Basic schools in Odaho. However, the 

accessible population was basic 3 pupils of Odaho M/A 

Primary School. 

 Purposive sampling procedure was used to select the 

class because almost all pupils in the class have problem in 

solving addition of two – three digit numbers.Twenty-seven 

(27) pupils consisting of thirteen (13) girls and fourteen (14) 

boys were selected for the study. The instruments used for the 

study were test and interview. Test was used for the 

quantitative part of the study where as interview was used for 

the qualitative part of the study. 

 Two self constructed tests were conducted and were 

used for the study. Test items were on addition of two – three 

digit numbers were used as a pre-test and a similar five (5) 

test itemswere also used as post-test. The pre-test was used to 

diagnose the pupils‟ difficulties in addition of two – three 

digit numbers where as the post test was used to assess the 

effectiveness of the invention (that is the multi-base block). A 

semi-structured interview protocol was designed and used for 

the study. An interview schedule was used for the interview 

and it had two (2) questions. It was used to diagnose pupils‟ 

difficulty in solving the addition of two – three digit numbers. 

 Descriptive statistics such as frequencies and simple 

percentages were used for data analysis. Microsoft excel 

program was used to present the data pictorially into charts. 

Content analysis was done for data obtained from interview. 

 

III. RESULTS AND DISCUSSIONS 

 This session presents the analysis of the results 

obtained from the study. It involves the exploration of data by 

descriptive summary (percentages and means) as well as 

graphical representations of the respondents to some of the 

statements. The results were used to answer research 

questions posed by the study. The research questions 1, 2 and 

3 were analyzed qualitatively. The research question 4 was 

analyzed quantitatively. The analysis was done in line with 

problems pupils faced in mathematics and what could be done 

to help them to overcome the problem. 

Research Question 1: What are the causes of pupils‟ inability 

to add two – three digit numbers?  

In answering this question, pupil‟s responses were analyzed. 

About 70% of the pupils were of the view that they fear their 

teachers because when they are not able to answer questions 

in class, the teacher will beat them. Also, most of their lessons 

are teacher centered instead of being child centered. 

Inadequate use of teaching and learning materials was one of 

the causes of their problem. Most teachers in the school do not 

use teaching and learning materials during lesson delivery in 

mathematics. This attitude most often makes lessons not 

interesting.  

 The interview results revealed that almost 90% of the 

teachers were of the view that pupils interest in mathematics 

lessons is very low and needs to be improved. Also, all the 

teachers representing 100% were of the view that pupils do 

not come to school regularly which has affected their 

performance in the learning of mathematics.  

Again, pupils‟ confidence level in the learning of mathematics 

is very low which has gone along way to affect their learning 

of mathematics. 

Research Question 2: To what extent will the creating of 

awareness of teaching with multi-base blocks affect addition 

of two – three digit numbers? 

In answering question 2, the teachers responses were 

analyzed, example, the use of multi-base blocks in teaching 

addition of two – three digit numbers. In mathematics 

teaching, manipulatives are designed such that learners can 

perceive some mathematical concepts. Mathematics 

manipulatives can be purchased or prepared by teacher. Multi 

– base blocks provide children with the conceptual foundation 

to understand mathematics and are recommended by NTCM. 

From this study, the pre – test results below shows that 

without the use of teaching and learning materials like multi – 

base blocks, pupils will find it difficult to understand concepts 

well. 

 From the table below,  it shows that seven (7) pupils 

representing 26.9% scored zero (0) from the pre-test, nine 

pupils representing 34.6% scored 1 mark, three (3) pupils 

representing 11.5% scored 2 marks, four (4) pupils 

representing 15.4% scored 3 marks, two (2) pupils 
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representing 7.7 % scored 4 marks and one (1) pupil 

representing 3.8% scored 5 out of 5. 

From the analysis above, it shows that the pupils did not do 

well in the test conducted. 

Table 1: Combined table of post and pre – test results of pupils. 

Marks                                Frequency                                  Percentage (%) 

Pre – test  /  Post – testPre – test /  Post - test 

0                                    7                   0                   26.9%            0.0% 

1                                    9                   1                   34.6 %           3.8%  

2                                    3                   5                   11.5%          19.2% 

3                                    4                   8                   15.4%           30.8% 

4                                    2                   4                     7.8%           15.4% 

5                                    1                   8                      3.8%           30.8% 

Total                            26                 26                  100.0%       100.0% 

 

 Again, the table shows that none of the pupils scored 

zero in the post test, one (1) pupil representing 3.8% scored 1 

mark, five (5)  pupils representing 19.2% scored 2 marks, 

eight (8) pupils representing 30.8% scored 3 marks, four (4) 

pupils representing 15.4 % scored 4 marks and eight (8) pupils 

representing 30.8 % scored 5 out of 5. 

From the results above, it clearly shows that the intervention 

used has been able to solve pupils‟ problem of adding two – 

three digit numbers. 

 Comparing the post and pre – test results shows  that 

seven pupils representing 26.9% as against zero pupils 

representing 0.0% in post and pre – test respectively scored 

zero, nine pupils representing 34.6% as against one pupil 

representing 3.8% in pre and post – test respectively scored 1 

mark, three pupils representing 11.5% as against five pupils 

representing 19.2% in pre and post – test respectively scored 2 

marks, four pupils representing 15.4% as against eight pupils 

representing 30.8% in pre and post – test respectively scored 3 

marks, two pupils representing 7.7% as against four pupils 

representing 15.4% in pre and post – test respectively scored 4 

marks and finally one pupil representing 3.8% as against eight 

pupils representing 30.8% in pre and post – test respectively 

scored 5 marks.  From the figures above, it can be said that the 

intervention used has brought about a significant change in 

pupils performance in addition of two – three digit numbers. 

 In conclusion, it can be said that it is better to use 

teaching and learning materials in all mathematics lessons due 

to the impact the multi – base blocks have made. 

IV. CONCLUSIONS AND RECOMMENDATIONS 

 From the findings of this study, we can conclude that 

Multi- base Blocks (Dienes Blocks) Approach is effective in 

improving, enhancing and facilitating pupils‟ interest in 

addition of two – three digit numbers. This approach 

emphasizes learning experience that will be beneficial to all 

pupils.  Mathematics teachers are advised to use concrete 

materials such as Multi- base Blocks (Dienes Blocks‟) in 

teaching mathematics concepts especially addition of two – 

three digit numbers. Multi- Base Blocks (Dienes Blocks) 

Approach which results in improved cognitive development 

and acquisition of skills for learning mathematics concepts, 

could lead to change in students‟ interest, restoring past glory 

of improved (positive) achievement in mathematics 

andsolving life problems. 

 Since pupils found the use of multi-base blocks easy, 

interesting and fun, it improved their interest so teachers are 

advised to use Multi- Base Blocks (Dienes‟) Approach in 

teaching mathematics concepts especially addition of two – 

three digit numbers to pupils. 

V. RECOMMENDATIONS 

 The researchers recommend that the government 

through Ghana Education Service (GES) provide adequate 

and appropriate teaching learning materials for teaching all 

the mathematical concepts. This is because in the teaching and 

learning process, the child should be an active and not passive 

member. 

 On the part of the teachers, it is recommended that 

there are a lot of low or no cost materials in and around our 

environment so they should capitalize on them and prepare 

some of these materials to help them in their teaching and 

pupilslearning of mathematics.  

Lastly, it is recommended that in future other researchers 

should use the other base ten materials to research into the 

addition of two – three digit numbers.  

REFERENCES 

[1] Althouse, R. (1994). Investigating mathematics with young 

children. New York: Teachers College Press. 
[2] Anderson, S.E . (1990) World math curriculum:Eurocentrism in 

mathematics. The Journal for Negro Education, 59(3), pp. 348  –

359 
[3] Australian Association of Mathematics Teachers. (2006). 

Standards for excellence in teaching Mathematics in Australian 
schools. Retrieved from 

http://www.aamt.edu.au/content/download/499/2265/file/standxtm

.pdf 
[4] Ball, D.L. (1993). With an eye on the mathematical horizon: 

Dilemmas of teaching elementary school mathematics. Elementary 

School Journal9, p. 373-397. 

[5] Bransford, J. D., Brown, A. L., & Cocking, R. R. (2000). How 

People Learn: Brain, Mind, Experience, and School: Expanded 

Edition. Washington, D.C.: National Academy Press. 
[6] Booker, G., Bond, D., & Sparrow, L. (2004). Teaching Primary 

Mathematics. Malaysia: Pearson Education Australia. 

[7] Bruner, J. S. (1973). Going beyond the information given. New 
York: Norton. 

[8] Bruner, J. S. (1966). Toward a theory of instruction. MA: Harvard 

University Press. 
[9] Brownell, W. A. (1935). Psychological considerations in the 

learning and teaching of arithmetic.  In W. D. Reeve (Ed.), The 

teaching of arithmetic. 10th Yearbook of the National Council of 
Teachers of Mathematics (pp. 1-33). New York: Teachers College 

Press.  



International Journal of Research and Innovation in Social Science (IJRISS) |Volume IV, Issue III, March 2020|ISSN 2454-6186 

 

www.rsisinternational.org Page 169 
 

[10] Brownell, W. A. (1940). Borrowing in subtraction. Journal of 

Educational Research, 33, 415-424. 

[11] Carroll, J. B. (1962). The prediction of success in intensive foreign 
language training. In R. Glaser (Ed.), Training research and 

education (pp. 87-136). Pittsburgh: University of Pittsburgh Press. 

(ERIC Document ED 038 051) 
[12] Chapin, S.H., & Johnson, A. (2000). Math Matters: Understanding 

the Math You Teach. USA: Math Solutions Publications. 

[13] Cobb, P., Wood, T., Yackel, E., Nicholls, J., Wheatley, G., 
Trigatti, B., &Perlwitz, M. (1991). Assessment of a problem-

centered second-grade mathematics project. Journal for Research 

in Mathematics Education, 22, 3-29. 
[14] Cockcroft, W.H  . (Chair) (1982)Mathematics Counts(London, 

Her Majesty‟s Stationery Office).6 

[15] Costello, J. (1991), Teaching and Learning Mathematics. pp. 11-
16. London: Routledge. 

[16] Dienes, Z. P. (1971). Building up mathematics. 4th Ed. London: 

Hutchinson Educational LTD. 
[17] Dienes, Z. P., (1973). The Six Stages in the Process of Learning 

Mathematics. NFER Publishing  Company Ltd., Windsor, Berks. 

[18] Dutton, W.H., & Dutton, A. (1991). Mathematics children use and 

understand. Mountain View, CA: Mayfield. 

[19] Elisa Cargnelutti, Carlo Tomasetto& Maria Chiara Passolunghi 
(2017). How is anxiety related  to math performance in young 

students? A longitudinal study of Grade 2 to Grade 3 children, 

Cognition and Emotion, 31:4, 755-764. 
[20] Fennema, E., & Romberg, T. (Eds.). (1999). Mathematics 

classrooms that promote understanding. Mahwah, NJ: Lawrence 

Erlbaum Associates. 
[21] Graue, M.E.& Smith, S.Z. (1996) Ventriloquating the meanings of 

mathematics. Curriculum  Studies, 4(3), pp. 301 –328 

[22] Greenberg, P. (1993). How and why to teach all aspects of 
preschool and kindergarten math  naturally, democratically, and 

effectively-part 1. Young Children. 48(4), 75-84. 

[23] Grossman, P.L., Wilson, S.M., & Shulman, L.S., (1989). Teachers 
of substance: Subject matter for teaching. Pp. 23-36 in Knowledge 

Base for the Beginning Teacher, M.C. Reynolds, ed. New York: 

Pergamon Press. 

[24] Heffelfinger, T., &Flom, G. (2004). Abacus: Mystery of Bead. 

The Bead Unbaffled. Retrieved February 22, 2010, from 

http://webhome.idirect.com/~totton/abacus/pages.htm. 
[25] Hiebert, J., & Lindquist, M.M. (1990). Developing mathematical 

knowledge in the young child. In J.J. Payne (Ed.), Mathematics for 

the young child. Reston, VA: National Council of Teachers of 
Mathematics. 

[26] Hiebert, J., & Wearne, D. (1993). Instructional tasks, classroom 

discourse, and students‟ learning in second-grade arithmetic. 
American Educational Research Journal, 30, 393-425. 

[27] Hunting, R.P. (1987) Mathematics and Australian Aboriginal 

culture. For the Learning ofMathematics, 7(2)   , pp. 5–10 
[28] ERNEST, P.  (1991)The Philosophy of Mathematics 

Education(London, Falmer Press. 

[29] Ingvarson, L., Beavis, A., Bishop, A., Peck, R., &Elsworth, G. 
(2004). Investigation of effective Mathematics teaching and 

learning in Australian secondary schools. Retrieved from 

http://www.dest.gov.au/NR/rdonlyres/EA543951-4D16-

4E9AA92D6F98A49C7879/1629/report_web.pdf. 

[30] Kemmis, S., &McTagert, R. (1998). The action research planner. 

Geelong, Victoria, Australia: Deakin University Press. 
[31] Klein, F. (1933). Elementarmathematikvom ho 

¨herenStandpunkteaus [Elementary mathematics from a higher 

viewpoint]. Berlin: Springer. 
[32] Krauss, S., & Brunner, M. (2008). ProfessionellesReagieren auf 

Schu ¨lerantworten: EinReaktionszeittestfu ¨r Mathematiklehrkra 

¨fte [Professional responses to student answers: A reaction time 
test for mathematics teachers]. (submitted). 

[33] Larson, M. (2002). Essential characteristics of effective 

Mathematics instruction. Houghton Mufflin Company, USA. 
[34] Lehrer, R. &Shumow, L. (1997) Aligning the construction zones 

of parents and teachers for mathematics reform. Cognition and 

Instruction, 15 , pp. 41–83 

[35] Leiback, P.(1984). How children Learn Mathematics: A guide 

Book for parents and teachers.  London Penguin Group, 

England. 
[36] Mathematical Association of America. (2008). MAA report: 

Algebra gateway to a technological future. In Katz, V. J. (Ed.). 

MAA: University of the District of Columbia. 
[37] Mills, G. E.  (2003). Action research: A guide for the teacher 

researcher. Upper Saddle River, NJ: Merrill/Prentice Hall. 

 
[38] NAEYC. (1991). Guidelines for appropriate curriculum content 

and assessment in programs serving children ages 3 through 8. 

Young Children. 30, 21-38. 
[39] National Council of Teachers of Mathematics. (2000). Principles 

and Standards for School  Mathematics. Reston, VA: NCTM. 

2000. 
[40] NCTM. (1991). 1991-1992 Handbook: NCTM goals, leaders, and 

positions. Reston, VA: National Council of Teachers of 

Mathematics. 
[41] Robert Asafo-Adjei (2001), Teaching Basic Mathematics for 

Colleges of Education. Accra – Ghana: University Press. 

[42] Rosebery, A.S., Warren, B., & Conant, F.R. (1992). Appropriating 

scientific discourse: Findings from language minority classrooms. 

The Journal of the Learning Sciences 2(1), 61-94. 
[43] Schoenfeld, A. H. (1988). When good teaching leads to bad 

results: The disasters of well taught mathematics classes. 

Educational Psychologist, 23(2), 145-166. 
[44] Selling, Sarah Kate; Garcia, Nicole; and Ball, Deborah L. (2016). 

"What Does it Take to  Develop Assessments of 

Mathematical Knowledge for Teaching?: Unpacking the 
Mathematical Work of Teaching,"The Mathematics Enthusiast: 

Vol. 13 : No. 1 , Article 4. 

[45] Shulman, L. S. (1986). Those who understand: Knowledge growth 
in teaching. Educational Researcher, 15(2), 4–14. 

[46] Siegel, M.   &Borasi, R. (1994) Demystifying mathematics 

education through inquiry, in: P.Ernest(Ed.)Constructing 
Mathematical Knowledge: epistemology and mathematics 

education,pp. 201 –214 (London, Falmer Press). 

[47] Silver, E. A., & Stein, M. K. (1996). The QUASAR Project: The 

„revolution of the possible‟ in mathematics instructional reform in 

urban middle schools. Urban Education, 30(4), 476-521.  

[48] Silver, E. A., Shapiro, L. J., & Deutsch, A. (1993). Sense-making 
and the solution of division problems involving remainders: An 

examination of middle school students‟ solution processes and 

their interpretations of solutions. Journal for Research in 
Mathematics Education, 24, 117-135. 

[49] Skemp, R. (1976). Relational understanding and instrumental 

understanding. Mathematics Teaching, 77(December), 20-26.  
[50] Sriraman, Bharath and English, Lyn D. (2005). On the teaching 

and learning of Dienes’  principles. International Reviews 

in Mathematics Education (ZDM) 37(3):258-262.  
[51] Stanford, B. H. (2001). Reflections of resilient: Persevering urban 

teachers. Teacher Education Quarterly, 28, 75-87. 

 

 

http://www.dest.gov.au/NR/rdonlyres/EA543951-4D16-4E9A
http://www.dest.gov.au/NR/rdonlyres/EA543951-4D16-4E9A

