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Abstract 

Since mathematics is of wide importance as a subject especially for the reason of its 

hardheaded role to a person, I found it useful to do my research in finding strategies that will 

ease teaching and learning methodology so teachers will be understandable enough and students 

in the mean time to find the learning process attractive. So, the main motivation of this master 

thesis research is to assess the effects of different math teaching strategies and that would be to 

inspect the most effective understanding problem solving strategies, vocabulary development 

strategies, differentiated instruction and mathematical thinking strategies and the most important 

one - strategies for implementing software as GeoGebra and Maple to teach Mathematics in 

primary schools. This thesis will try to reveal the presence of the impact of the new strategies of 

teaching on students of primary schools. To achieve this, I have chosen a research methodology 

that is mainly analytical and qualitative analyses from observation.   
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1.0 INTRODUCTION 
In the introduction chapter, we wish to introduce the reader to our master thesis and at the 

same time create an interest for the subject, naming the research questions, research purpose, 

the description of the strategies that we focused our study on and of course our discussion of 

the problem.  

By learning and teaching mathematics, I have come to a conclusion that mathematics is 

persistently prospering and becoming even more diverse and the challenge here is to 

constructively implement a teaching-learning strategy that is easier to implement. 

Nowadays, according to Leinwand S. et al (2014), although globally the means of 

improving teaching methods has risen, we have been faced with gaps that need to be 

improved. Here, if you have been teaching math, you probably have seen a flop in your own 

and others’ practice. I got through the first year of teaching, learning about classroom 

management and how to operate the never-ending flow of corrections and administrative 

requirements. My experience with the teaching taught me that one of the quickest ways to 

get out of monotony and negativity was to incorporate new teaching forms into my teaching. 

According to Aldridge, S. et al (1993), no other school subject pushes emotional buttons the 

way math does.  It commonly falls at the bottom of a list of subjects that people like or in 

which they feel fascinated or accomplished. Yet it's understandable that developing an 

education system that comes up to students with a well-built foundation in mathematics is 

important for both individuals and society. So, having all this in consideration, I have 

decided to do research that could be guidance for today’s mathematic teachers in terms of 

easing their teaching methods and applying new ones. The new methods will include mastery 

strategies, understanding problem solving strategies, vocabulary development strategies, 

differentiated instruction and mathematical thinking strategies and the most important one - 

strategies for implementing software as GeoGebra and Maple to teach Mathematics in 

primary schools.  

The scientific view of this thesis is that of positivism. According to Kothari, C. K. (2004), 

as we investigate different teaching methods as well as the strategies that the teacher can use 

to improve their teaching skills, we promise to be objective in the reporting of these findings 

as well as in their analysis. Our opinions and interests will in no way affect the research 

process as well as the findings. 
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1.1 Problem discussion 
 
No other school subject pushes emotional buttons the way math does. It usually falls at 

the bottom of a list of subjects that people like or in which they feel interested or successful. 

Yet it's increasingly clear that building an education system that provides students with a 

strong foundation in math is important for both individuals and society.  

In general, today's environment provides us with an expanding amount of data that has 

not been pre-filtered for accuracy or appraised for all possible uses. To deal with 

increasingly sophisticated technologies, a well-educated workforce is required. As the future 

quickly becomes the present, it seems clear that practically every career will require some 

level of mathematical knowledge. Machines and computers lack the transferable conceptual 

understanding required to resolve these issues, but a lack of access to learn simple 

approaches to solve arithmetic problems using technology is also a major issue.  

So, having all this in consideration, I have decided to do research that could be guidance 

for today’s mathematic teachers in terms of easing their teaching methods and applying new 

ones. That means that the main problem discussed in this master thesis research is to evaluate 

the effects of different math teaching strategies and that would be to explore the most 

effective problem-solving strategies, vocabulary development strategies, differentiated 

instruction and mathematical thinking strategies and the most important one - strategies for 

implementing software as GeoGebra and Maple to teach Mathematics in primary schools. 
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1.2 Research question  
The main research question of this thesis is to generate a combined effective strategy and 

in the meanwhile evaluate the effects of different math teaching strategies, and that would be 

to explore the most effective (1) problem solving strategies, (2) vocabulary development 

strategies, (3) differentiated instruction and mathematical thinking strategies and the last but 

not least – (4) generating strategies for using software as GeoGebra and Maple to teach 

Mathematics in primary schools.  

 

1.3 Purpose of the study 
We all know that mathematics lies at the heart of everything that affects us, from 

economics to technology, from the complexities of global marketing to the simple act of 

grocery shopping. Math is an important aspect of human intelligence. From football statistics 

to political polls to the newest stock market trends, mathematics opens up professional 

options, empowers customers, and gives meaning to all kinds of data. (Dick, T. 2011) 

Simply said, as math teachers, we cannot afford to have so many pupils who despise math 

class. We can't let the bulk of our pupils enter a fast-paced, technology environment hoping 

to avoid having to deal with math. We are shortchanging millions of youngsters by 

significantly restricting their chances of future success if we send an army of math-haters out 

into today's competitive global culture. With all of this in mind, my goal in doing this 

research was to figure out how to develop teaching tactics that will make it easier for 

teachers to teach arithmetic and for students to study math.  Meaning that, again, the main 

purpose of this thesis is to evaluate the effects of different math teaching strategies and that 

would be to explore the most effective problem-solving strategies, vocabulary development 

strategies, differentiated instruction and mathematical thinking strategies and the most 

important one - strategies for implementing software as GeoGebra and Maple to teach 

Mathematics in primary schools.  

 

1.4 Limitation of the thesis 
Although this research took me almost two years, we think that this is very short time to 

test and implement the chosen strategies. Hence, we cannot see results from long run 

implementation of the teaching strategies recommended in this thesis. 
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2.0 LITERATURE REVIEW 
 

The literature on assisting students in retaining and developing higher-order thinking 

skills in mathematics topics focuses mostly on developing lessons based on various multiple 

intelligences, but it does not include instructional software solutions. 

Do mathematical strategies such as Problem-solving strategies, Vocabulary development 

strategies, differentiated instruction and Mathematical thinking strategies, Strategies for 

implementing software such as GeoGebra and Maple to teach Mathematics in primary 

schools - contribute to more efficient and faster realization of educational goals in teaching 

math's, do they boost motivation, do they influence faster and better knowledge acquisition. 

The solutions can be found in prior study in this topic. 

According to Chapman, O. (2015) the review's perspective on problem-solving 

competence was discussed, as well as the conclusions addressing six types of knowledge that 

teachers should have in order to promote students' problem-solving proficiency development. 

It comes to the conclusion that teaching mathematics problem-solving knowledge involves a 

complicated network of interdependent knowledge.  

Understanding this dependency is crucial in assisting instructors in holding mathematical 

problem-solving information for teaching so that it can be used in a meaningful and effective 

way to encourage problem-solving ability in their classrooms. The perspective of 

mathematical problem-solving knowledge for teaching presented in this article can be 

expanded upon to provide a framework of key knowledge that mathematics teachers should 

possess in order to inform practice-based investigation of it, as well as the design and 

investigation of learning experiences to assist teachers in understanding and developing the 

mathematics knowledge they need to teach for problem-solving proficiency. 

 

In her research on problem solving in mathematics, W. Schneider (2010) found that 

combining worked examples with animations for teaching problem-solving abilities in 

mathematics is an effective instructional strategy. First, distinct knowledge prerequisites for 

answering mathematical word problems are found in a cognitive task analysis. Second, it is 

argued that so-called hybrid animations are the most effective for learning these prerequisites 
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because they depict the continuous transition from a concrete but superficial problem 

representation to a more abstract, mathematical problem model that serves as a foundation 

for problem solving. N = 32 students from a German high school participated in an 

experiment in which they studied either text-based working examples describing distinct 

issue categories from the domain of algebra or text-based worked examples augmented with 

hybrid animations. In comparison to those in the text-only condition, learners using hybrid 

animations performed better on problems with varying transfer distances.  

 

Leung (2005) investigates the notion that it is critical in mathematics education to wean 

students away from the use of informal daily language and to prioritize the use of formal 

technical vocabulary. He began by observing the use of formal and informal language in the 

transcript of the dimension. 

 

Separately from the other strategies, the effects of GeoGebra and Maple on mathematics 

achievement together with Mastery strategies, understanding problem solving strategies, 

Vocabulary development strategies, differentiated instruction and mathematical thinking 

strategies - has not been studied together yet. In this study, we will try to make a correlation 

and study the effects of all of the strategies together stated above – with a special accent on 

the software.  

 

 

 

 

 

 

 

 

 

 

  



 

11 
 

3.0 RESEARCH METHODOLOGY 
 

3.1 Type of research and structure 
 

I will perform action-based research which basically, according to Bryman, A. et al 

(2007), means that the researcher is the center of the research, and the focus is on self-

improvement.  

All research aims to advance knowledge, and my goal was to assess the effects of various 

math teaching strategies, such as mastery strategies, understanding problem-solving 

strategies, vocabulary development strategies, differentiated instruction and mathematical 

thinking strategies, and, most importantly, strategies for implementing software such as 

GeoGebra and Maple to teach Mathematics in primary schools. The following authoritative 

internet sites will be used to conduct research: Google Books, ERIC (Education Resources 

Information Centre), Google Scholar, Science Direct, and Thomson Reuters Web of Science. 

Interactive Whiteboards, in combination with mathematics, mathematical education, and 

numeracy, were used as search terms. Journal articles, book chapters, conferences, and 

doctorate dissertations about teaching and learning mathematics environments will be sought 

for the study. Given the field's freshness and the goal of obtaining a wide picture, the 

research will be "open," allowing for a variety of contributions. The literature search was 

conducted in English because the literature is primarily in English because educational 

institutions in the United Kingdom and the United States were among the first to adopt these 

strategies and technology, and the literature is primarily based on research conducted in the 

United Kingdom, where technology has been used in classroom environments since 1999. 

(Dunlap Z. et al 2006)  

Technology use has spread to other nations in recent years, including Australia and 

certain European countries, and a number of studies from these countries are available and 

have been considered in this study. 

The methodological approaches, important findings, ramifications, and conclusions of 

each study will be scrutinized. The study will be classified as follows, based on Ghauri, P. et 

al. (2005) research methods: - studies that do not use experimental methods but combine 

them with other methods such as surveys and interviews with teachers and students; 
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classroom observations and statistical analyses of students' achievement; experimental 

studies investigating the impact of technology use; contributions reporting various 

interventions aimed at improving the use of various teaching strategies. 

3.2 Scientific approach for this thesis 
We chose the deductive technique for the thesis because we are interested in learning new 

strategies for teaching mathematics. To gain a better understanding of this issue, we began 

by reading various theories connected to mathematics teaching methodologies. We'll start 

with questionnaires and then present the results when we've familiarized ourselves with the 

various hypotheses. (Kastberg, S. 2005) 

 

3.3 Scientific perspective of the thesis 
This thesis takes a positivist approach to science. As researchers, we vow to keep a safe 

distance from the research topic. We vow to be objective in reporting and analyzing our 

findings as we study alternative teaching approaches as well as ideas that teachers can utilize 

to improve their teaching skills. (Kerlinger, M. 2007) Our viewpoints and interests will have 

no influence on the research process or results.  

3.4 Case study in this Thesis 
This thesis is based on multiple case designs. This means that the research will be 

performed in a direct observation and interaction with the research phenomenon. (Sitko, N. J. 

2013). 

 

3.5 Sources of data for this Thesis 
Both secondary and primary data were used in the thesis. Secondary data was helpful not 

only in explaining and answering our research questions, but also in better understanding 

teaching practices. (Valenzuela, D. 2007) 

We positioned ourselves as neutral participants in our study. We have demonstrated our 

trustworthiness by ensuring that the data gathered through our research has not been 

tampered with in any way to suit our personal self-interest.  
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3.6 Sampling method 
Population is the universe of units from which the sample is to be selected (Bryman and 

Bell, 2007). It may refer to nations, cities, companies, people etc. 

As it is sometimes impossible to receive information from each and every element of the 

population due to costs and time expenses, sampling, that is taking a sample of units from a 

larger group can be applied (Ghauri and Grønhaug, 2005). 

The listing, from which all the population units are selected, is called sampling frame. 

According to Bryman and Bell (2007) selecting representative sample is very important as it 

must accurately reflect the population. The author also identifies 2 types of sampling i.e. 

probability and non-probability sampling. Probability sampling is believed to be associated more 

with survey-based research. Under this method, all members of the population have equal chance 

of being selected (Ghauri and Grønhaug, 2005). However, the non-probability sampling does not 

give the population the same chance of being selected; some units are more likely to be selected 

than others. 

 

Sampling in this thesis 

In our thesis, sampling was only used in the selection of respondents and not of 

companies. We selected our respondent based on their responsibility and experience at teaching. 

We believe their position as well as experience at teaching, puts them in a better position to 

answer our questions efficiently. The respondents will include mathematics teacher of primary 

and secondary schools and primary school students. The research will include 250 students and 

30 mathematics and informatics teachers.  

 

3.7 Research method or Data collection methods 
Research method refers to techniques of collecting data (Bryman and Bell, 2007). Data 

are carriers of information and decisions on the choice of data and how to collect them, from 

whom and in what way, is very important. Such choices are dependent on type of problem, 

information needed and not on data possibilities (Ghauri and Grønhaug, 2005).  

Data must be handled, analyzed and interpreted to become meaningful and useful 

information that can influence subsequent actions.  
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According to the authors (Bryman and Bell, 2007) the basic data collection methods within 

the qualitative framework are: 

 

 Interviews; structured or semi-structured 

 Observations (ethnography) 

 Introspection views from theoretical approach 

 

The authors go on to state that interview is the most widely method used in both quantitative 

and qualitative research. It demands real interaction between the researcher and the interviewee. 

It is therefore advisable for the researcher to know the interviewees’ background, values and 

expectations so as to avoid disturbances (Ghauri and Grønhaug, 2005). It can either be 

unstructured and semi-unstructured. The first one is similar to conversations where the 

respondent reply freely with the researcher only responding to points that he/she sees worthy of 

being followed up (Bryman and Bell, 2007). The second one is more about having a list of 

questions on a specific topic but the interviewee is given a leeway on how to reply to them. 

 

Shivastava and Valenzuela (2007) on the other hand, segmented interview further to come up 

with: informal or conversational interview, general guide interview, standardized or open ended 

interview and closed fixed response interview. 

 

Informal or conversational interview requires no predetermined questions. It therefore allows 

the interviewer to remain more open and adaptable to the interviewee’s nature. General interview 

guide approach on the other hand maintains similar questions for all the interviews. Hence, its 

intention is to ensure that the same general areas of information are collected from each 

interviewee. Standardized or open ended interview ensures that same open ended questions are 

asked to the all interviewees whereas closed fixed response interview ask all the interviewees the 

same questions but same set of alternatives are given which the interviewee can choose from. 

 

Data can also be collected through observation. The technique requires the researcher to have 

a prolonged immersion in the study so as to be able to see as others see (Ghauri and Grønhaug, 

2005). As data collection tool observation entails listening and watching other people’s behavior 
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in a way that allows some type of learning and analytical interpretation. The main advantage 

with this method is that the researcher can collect first-hand information in a natural setting 

(Bryman and Bell, 2007). Moreover, the researcher can interpret and understand the observed 

behavior, attitude and situation more accurately, and capture the dynamics of social behavior in a 

way that is not possible through questionnaire and interviews (Ghauri and Grønhaug, 2005).  

 

Retrospection is a research based on the researcher past experience in the specific subject. 

This experience may have been acquired by the researcher with no intention of one day going to 

use. Hence if a researcher conducts a research study in the working place he/she is employed at 

by basing the study on his/her previous experience then such research is termed as retrospective 

(Bryman and Bell, 2007). 

 

Research method used in this thesis 

In our thesis the three of the basic data collection methods named above will be used. 

Starting with Interviews, continuing with observation and the introspection part.  

 

3.8 Criteria for validation or scientific credibility 
The most prominent criteria for evaluating scientific research especially quantitative 

research are given by Bryman and Bell (2007) as Reliability, Replicability and validity. 

Reliability refers to the extent to which the data collection methods and analysis procedures can 

be able to yield consistent results (Saunders 2009). As a result, the findings of the study should 

be repeated every time the research is conducted under the same conditions. This measure is seen 

as being more of concern for quantitative than qualitative methods. Replicability on the other 

hand requires the research to have the ability of replication or to be reproduced. Thus the 

researcher is required to give clear details of her/his procedure for this to be achieved. Lastly, 

validity is considered to be the most important criteria for evaluating research (Saunders, 2009). 

It requires that the researchers’ observation and theoretical ideas to have a match and in addition, 

the findings are required to have the ability to be generalized beyond the specific research 

context. In short, the criterion is concerned with the integrity of the conclusions generated from 

the research. 
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Since this thesis uses only qualitative method, we used the validation standard proposed by 

Lincoln and Guba. Guba and Lincoln (1994) argue that the traditional validation standard that is 

used in quantitative research was not appropriate for qualitative research. Hence, they proposed 

four criteria for judging the validity of qualitative research and they are as follows; credibility, 

transferability, dependability and confirmability (Bryman, 2007). These criteria will be explained 

in greater details shortly. 

 

The phenomenon under investigation has been accurately described so that the explanations 

correspond to reality as close as possible. This ensures trustworthiness as criteria of evaluating 

research as proposed by Lincoln and Guba (1985); Guba and Lincoln (1994) as cited in Bryman 

and Bell (2007). We have been able to be neutral in our research and in the analysis of the 

research data. The criteria proposed by Lincoln and Guba for evaluating qualitative research are 

as follows; 

 

 Credibility means that in a qualitative interpretative study we do not assume that there is 

just one reality, which is common for everybody, but that there are several socially 

constructed views of reality (Bryman and Bell, 2009). This means that the criterion that 

the results are correct, given the context in which they were created, is that the researcher 

is able to convince her readers that her interpretation or retelling of these views is 

credible. It is therefore imperative for the researcher to not only present a single answers 

but also the context in which these answers were given. The credibility of research can 

also be achieved by carrying out the research according to cannons of good practice and 

submitting researcher finding to the persons who helped with the study for their 

validation (Bryman and Bell, 2009). Nolan and Behi, 1995 as cited by Cutcliffe and 

McKenna (1999) proposed that credibility in qualitative research can be achieved by 

presenting the results to those who were studied and asking them if they agree with them 

or not. 

 

We have made sure that the research view is credible and by giving not single answers but 

also the context in which the answers are given will prove the consideration of credibility criteria 

in our research.  
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 Transferability, because qualitative study does not strive for broad generalisations or 

make any claims that the results are applicable in all situations, it is therefore the 

responsibility of the researcher to give rich account of events in details about the research 

subject so as to provide others with sufficient information for making judgement for the 

possible transferability of the findings to other situations (Bryman and Bell, 2009). For 

that reason, the researcher does not have to enumerate all other contexts where her/her 

results may or not may be applicable.  

 

We understand that our research should be done in a way that a reader can apply its outcome 

in a different environment and for this reason; we have given a detailed description of our study 

to give the reader the insight needed to make the decision of the extent to which our research can 

be transferable to a different company. 

 

 Dependability, the argument here is that in order for research to be seen as trustworthy, it 

should adopt ‘audit’ approach (Bryman and Bell, 2007). Hence, the researcher is required 

to keep record pertaining to problem formulation, sampling, interviews, data analysis 

decisions etc which the peers can use for auditing the research by ensuring the research 

procedure has been followed from the beginning to the end of the research process. 

Replicability of the research finding should therefore not be the determinant of 

correctness of the research. Doing so would require the assumption that things will 

remain constant which is untrue for the social world. It is therefore important for the 

researchers and readers to be aware of the changes taking place that can affect how the 

study is done in the future. 

In order to ensure dependability of our research, we have kept all the records pertaining to 

the different interviews we had. Our peers or interested parties can use these documents to 

evaluate if our findings correspond with what the respondents mentioned.   

 Confirmability, is concerned with ensuring that even though it is impossible to have 

complete objectivity in qualitative research, the researcher has shown that he/she has 

acted in good faith (Bryman and Bell, 2007). The researcher therefore has the 
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responsibility of convincing the reader that her/his personal values or theoretical 

inclination has not influenced the way the research is conducted and on how results are 

derived from it. The data and result should be presented in such a way that the readers 

may form their own opinions about whether the results are plausible or not.  

In our research we have positioned ourselves as neutral participants. We have showed our 

good faith by making sure that the data obtained through our research has not been 

manipulated in any way to suite our own self-interest. 
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4.0 THEORETICAL FRAMEWORK 
In this chapter we have listed the main modules of the theory that this research is based. 

The order of the strategies is not listed by its importance, but by its flow based on the 

research. We have started by naming and analyzing the strategy for understanding problem 

solving firstly developed by Debora V. Mink (2012). The second module is the strategy for 

vocabulary development, primarily developed by Beck and McKeown (1991). Third module 

analyzed is the strategies for Differentiated Instruction and Mathematical Thinking both 

developed William N. Bender (2015). The forth module is a strategy generated by our own 

in which we will be analyzing the Strategies of implementing GeoGebra and Maple as 

software to teach Mathematics in primary schools and differentiate it with the conventional 

approach of teaching. Below in this section, we will be explaining each of them separately. 

Figure 1: Theoretical Framework 

 

-  

Source: Own 

Strategies of implementing 
GeoGebra and Maple as 

software to teach 
Mathematics in primary 

schools

Strategies for 
understanding problem 

solving 

Vocabulary development 
strategy

Mathematical thinking and 
differentiated instruction 

strategy
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4.1 Strategies for understanding problem solving  

We have chosen this strategy since problem solving will be crucial to the success of 

today’s students as they work to find solutions to problems in everyday life. It is not enough 

to know the basic facts and formulas to resolve the wide range of problems and situations 

that occur in life. 

It is no wonder that problem solving is an important and up-to-date aspect of mathematics 

in the classroom. According to Mink (2012), Problem solving requires students to apply their 

knowledge to situations where they need to identify the problem and find a solution to the 

problem. Problem solving can be a lot easier for students just by teaching them strategies to 

solve a variety of problems, backtracking strategies, looking for a pattern and drawing a 

diagram.  

According to Frei (2008), it is critical that students approach problem solving in a logical 

and systematic manner. Comprehending the problem; Planning and presenting a solution; 

Reflecting and Generalizing and Extension are the four phases he has discovered for 

understanding problem resolution. Students will be able to approach challenges in a 

systematic and meaningful manner if they follow these four steps. Learners may find these 

processes confusing. As a result, teachers will need to schedule time in the classroom to 

explicitly teach the process, model it, and then provide adequate opportunity for guided and 

solo practice as students use problem-solving skills. 

Will this strategy work? Learning a variety of methods of problem-solving strategies is 

one of the most important ways of teaching students’ mathematics, meaning that these 

methods teach students to see problems in new ways and consequently, teachers can feel 

confident that they are using mathematically sound strategies that are also developmentally 

appropriate and research based. 

The world around us is rapidly changing. Many of the developments indicate that basic 

mathematical ideas will become increasingly important. Furthermore, as students seek to solve 

difficulties in everyday life, mathematical reasoning and problem solving will be critical to their 

success. Knowing the fundamental facts and formulas is insufficient to solve the vast array of 
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problems and circumstances that emerge in life. It's no surprise, then, that problem solving is a 

popular topic in the classroom these days. 

Steps for the Problem-Solving Process 

According to Frei (2008), it is critical that students approach problem solving in a logical and 

systematic manner. Students will be able to approach challenges in a systematic and meaningful 

manner if they follow these four steps. Learners may find these processes confusing. As a result, 

teachers will need to schedule time in the classroom to explicitly teach the process, model it, and 

then provide adequate opportunity for guided and solo practice as students use problem-solving 

skills. 

In the figure below, you can find the four steps for understanding problem solving (Frei, 2008):  

Figure 2: Steps for understanding problem solving 

Figure 2: Steps for understanding problem solving 

 

Source: Frei, 2008 

Let us explain:  

Step One: Understanding the Problem 

Encourage children to read the problem several times until they comprehend everything it 

requires. The teacher will allow time for pupils to discuss the topic with peers or rewrite the 

problem in their own terms as they learn this phase and proceed toward internalizing it. Internal 

questions like "What is the problem requesting me to do?" and "What knowledge is essential and 

necessary for addressing the problem?" should be asked by students. (This will need to be 

modeled for pupils throughout the learning process.) Following that, students should highlight 

Step One • Understanding the Problem

Step Two • Planning and Communicating a Solution

Step Three • Reflecting and Generalizing

Step Four • Extension
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any unknown words and look up their definitions. Selecting what they know and determining 

what they don't will assist them in beginning to identify how to address the problem. They 

should also check for any extraneous information. Teachers should mimic these processes until 

students understand how to perform them on their own. (Frei, 2008) 

Step Two: Planning and Communicating a Solution 

 Students should consider the various tactics that may be utilized to tackle the problem 

before deciding how they would solve it. Students may be required to employ more than one 

technique to solve an issue at times. They may make educated judgments or projections 

regarding the problem. Frequently, these educated estimates lead to generalizations that aid in 

issue solving. Students should be encouraged to take risks rather than discouraged from making 

wild predictions. They should always consider how this situation relates to other issues they've 

dealt with. (Frei, 2008) 

 Step Three: Reflecting and Generalizing  

Many times, the solution and tactics used to solve one problem can be used to help pupils 

tackle a different challenge. As a result, students must learn the necessity of reflecting on their 

work. Teachers must instill in children the value of critical reflection. Teachers should model this 

process by demonstrating problem-solving techniques. In order to go through the reflection 

process and "find" mistakes, teachers can even solve issues wrong. Students must determine 

whether or not their responses make sense and whether or not they have adequately addressed 

the topic. They should draw and write about their thought processes, estimations, and strategies. 

This allows them to reflect on their practices and improve their problem-solving skills. They 

should describe the method to someone else once they have an answer. (Frei, 2008) 

Step Four: Extension 

Teachers must actively explain and demonstrate this phase in order for pupils to 

internalize it. To connect this problem to another, students must learn to ask themselves "what if" 

questions. This will allow them to go deeper into their investigations and encourage them to 

utilize logical reasoning. Students must also determine whether the problem can be solved in a 

more straightforward manner. (Frei, 2008) 
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4.2 Strategies for vocabulary development  
I chose to explore this strategy because the process of using knowledge of words to 

understand reading is rather complex and deserves much discussion, especially because most 

math texts introduce a large number of vocabulary words which are unknown to the reader. 

The researchers found there are different levels of knowledge of words: unknown, known 

and established (Beck and McKeown 1991). Unfamiliar words are words that are not 

recognized and understood by students. Acquainted words are word that student can 

recognize, but must consciously think about what they mean. Fourth-

year students are familiar with the function of words, but may be unable to define it in detail. 

Built-in words are words that student recognize and can define easily and automatically. 

(Blachowicz C. et al, 2015)  

Every ninth grader should have the word polygon firmly established in their vocabularies. 

The goal is to raise students' mathematics vocabulary to a level where they can use the 

terminology in their own speech and writing. According to De Corte, E., et al. (1996), 

knowing the phrase quadrilateral isn't enough; the goal is for pupils to be able to utilize it 

naturally when speaking and writing. Teachers must expose pupils to the word a lot of times 

and in a variety of circumstances in order to achieve this. Typically, teachers focus on 

teaching specific terms and their definitions in vocabulary education, however due to the 

complexity of word knowledge, this is not the most effective strategy. Instead, students 

should be encouraged to expand on their past knowledge of words by learning new meanings 

and subtleties, connecting words to larger concepts, and associating words with new 

experiences. (Stigler, J., and Hiebert, J., 2004) 

Will this strategy work? Hopefully, with this study I will try to analyze different methods 

that will make easier for teachers to help student develop their vocabulary and in the 

meantime to prove that this strategy is one of the most important ones.  

 

Vocabulary development  

When you hear the word vocabulary, what comes to mind? For most people, the word 

conjures up images of a list of words ready to be used in speech and writing. Vocabulary 

knowledge plays an important influence in a student's capacity to grasp reading material, 

according to educators and experts in the field of reading. Students with larger vocabularies have 
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an easier time understanding more of what they read than students with smaller vocabularies. 

Furthermore, pupils with large vocabularies have an easier time learning new words since those 

words are more likely to be related to words they already know. (Rupley, Logan and Nichols 

1999).  

Many individuals, as Nagy and Scott (2000) point out, associate the word vocabulary with a 

reductionist approach to word learning. The term vocabulary encourages readers to focus solely 

on the words and their meanings, rather than on how the words fit into the larger reading process. 

Students learn words by memorizing short definitions or sentences, according to the term 

vocabulary. This limited vocabulary impression, along with the traditional and ineffective 

techniques of introducing words and forcing pupils to look them up in dictionaries, goes against 

everything we know about the reading process. The process of employing word knowledge to 

comprehend reading is fairly complicated and deserves a lot of attention, especially because most 

mathematics publications include a lot of vocabulary words that the reader is unfamiliar with. 

There are around 3000 words in some high school texts that are foreign to high school students. 

(Lapp, Flood, and Farnan 1996) 

 

Levels of Word Knowledge 

There are three stages of word knowledge, according to researchers: unknown, familiar, and 

established (Beck and McKeown 1991). Words that kids don't identify or understand are referred 

to as unknown words. Only a few kindergarten students can define a histogram (a type of bar 

graph). Students may know familiar terms, but they must think about them to figure out what 

they imply. Fourth graders are likely to be familiar with the term "function," but they may not be 

able to define it fully. Words that students recognize and can define readily and reflexively are 

known as established words. Every eighth grader should have the word polygon firmly 

established in their vocabularies. 

The goal is to raise students' mathematics vocabulary to a level where they can use the 

terminology in their own speech and writing. It is not enough for pupils to be familiar with the 

term quadrilateral; the goal is for them to be able to use it naturally in conversation and writing. 
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Teachers must expose pupils to the word a lot of times and in a variety of circumstances in order 

to achieve this. 

Knowing a word completely necessitates the following abilities: automatic recognition of the 

word; knowledge of the word's denotations, connotations, synonyms, antonyms, metaphors, and 

analogies; associating the word with various experiences; and being able to explain one's 

understanding of the word's nuances. Obviously, kids will not be able to learn all of these skills 

with only one encounter with the term. Learning a word is a gradual process including a series of 

interactions that culminate in mastery of the term. Students may just require brief instructions 

before or after reading to obtain a complete knowledge of an unfamiliar word. 

Word-Learning Tasks 

Students engage in a variety of word learning challenges in addition to varying levels of 

word knowledge. Word learning is divided into six categories by Lapp, Flood, and Farnan 

(1996): 

1. Learning to Read Unknown Words - Although students may have words in their speaking 

vocabularies, they may not identify them in print. The meanings of these words do not need to be 

taught because students already know and understand them when they hear them; they simply 

cannot read them. Students in mathematics, for example, may have heard the word quadratic but 

not identify it in print. 

2. Learning New Meanings for Known Words - If the new meanings do not represent new 

and challenging concepts, teachers should acknowledge the old meaning, give the new meaning, 

and compare the two meanings. Students in mathematics are likely to recognize the word square 

and relate it with the shape, but they may not realize that it also refers to multiplying a single 

number. 

3. Learning New Words to Represent Known Concepts - Students may not have the words in 

their spoken or written vocabularies, but they are familiar with the notion. Students in 

mathematics, for example, may not know the term "nonlinear," but they do know the terms 

"nonlinear" and "line," therefore the concept of nonlinear is present. This is the type of word that 

most kids learn in middle school. 
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4. Learning New Terms for New Concepts - When children don't know the words for the 

concepts that go along with the word, they are faced with the difficult task of learning both. It is 

best to activate as much prior information as possible with the pupils for these words. For 

example, most mathematics students have never heard of the term asymptotes and will need to 

acquire background information in order to comprehend it. 

5. Defining and Extending the Meanings of Commonly Used Words - Students discover the 

intricacies involved in words with varied shades of meaning as their vocabularies get more 

advanced. Students will learn to distinguish perimeter from circumference in math’s. 

6. Getting the Words Into the Students Vocabularies of Expression - It's one thing to know a 

term, recognize it, grasp what it means, and appreciate its nuances. Using the word in speech or 

writing is a different challenge. 

 

Typically, teachers focus on teaching specific terms and their definitions in vocabulary 

education, however due to the complexity of word knowledge, this is not the most effective 

strategy. Instead, students should be encouraged to build on their prior knowledge of words to 

learn new meanings and nuances, to connect words to larger concepts, to associate words with 

other related words, to categorize words in novel and useful ways, and to enjoy expressing 

themselves and their ideas through language. 

Reading research, according to Blanchowicz and Fisher (2000), suggests four basic ideas to 

drive vocabulary learning. Students should do the following: 

1. Take an active role in helping children to better grasp words and how to learn them. 

2. Make word learning more personalized 

3. Make a verbal impression 

4. Use a range of resources to learn words by getting various exposures to them. 

 

The first stage in mathematics vocabulary training is to raise pupils' awareness of words and 

how they might learn them. Math teachers, obviously, have a monumental burden ahead of them: 



 

27 
 

they must teach a vast number of complex and completely unknown concepts to students, often 

involving unusual jargon. In terms of preserving the economy, managing finances, and 

comprehending the chemistry of living things, mathematics education is critical to the world's 

welfare. The development of pupils' vocabularies is the first stage in enhancing their reading 

comprehension skills in mathematics. (Blanchowicz and Fisher, 2000) 

Selecting Vocabulary to Teach 

It's not enough to understand that word knowledge is complicated; teachers must also 

understand how and when to choose language for explicit classroom instruction. 

The best resource for determining which terms pupils know and don't know is the students 

themselves. Math teachers can prepare a list of vocabulary words related to a specific topic or for 

a specific reading assignment and ask students to rate their understanding of each word. The list 

might include slope, x-axis, y-axis, constant, x-intercept, and y-intercept if the reading is about 

linear functions. If any of the terms are unfamiliar to the pupils, the instructor can better arrange 

the unit to address this issue. This exercise can help teachers assess students' understanding of 

specific words in a quick and efficient manner. 

For optimal comprehension of the reading material, Ryder and Graves (2003) recommend 

that students peruse the reading material ahead of time and make their own list of words that are 

difficult, are particularly important, or may require extra clarification in class. This is a task that 

can be accomplished in a group setting. 

The principles provided by Ryder and Graves (2003) will assist teachers in choosing 

vocabulary words to teach in class. 

1. The terms are crucial to comprehending the reading selection. 

2. The kids are unable to deduce the general meaning from context or structural 

understanding. It is not always essential to teach a term if pupils can figure out what it means 

since they recognize the root or compound elements. 

3. The words are applicable outside of the reading assignment. It is a valuable term to each 

student if they are likely to meet it in another reading job outside of class. 
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Make sure to account for the words that come up in class discussions and question-and-answer 

sessions when choosing terminology for instruction. Take the time to explain the term "distance" 

in a class discussion, for example, as it is a term that will be utilized across disciplines. 

Responding to vocabulary queries as they arise encourages word awareness. It's also worth 

noting that most teachers assign many vocabulary words at once. 

For each reading option, teach no more than ten new terms to high school students, no 

more than five to upper grade students, and no more than one or two to primary-element 

children. 

Promoting Word Consciousness 

Students that are word conscious understand the power of words and are well-versed in 

how to employ them. Students who care about words like employing them in innovative, 

accurate, and effective ways. They are fascinated by words in general, enjoy experimenting with 

language, and pay close attention to how others use words. Word awareness is linked to 

vocabulary growth, which aids pupils in developing critical thinking skills and strategic reading 

abilities. 

It takes effort on the part of the math’s teacher to promote curiosity and interests in 
language. 

According to Ryder and Graves (2003), there are several approaches to enhance word 
consciousness: 

 when speaking with students, use precise, novel, and perhaps colorful words;  

 point out particularly adept word choices in the material they're reading;  

 compliment students when they use adroit word choices in their speech or writing; 

 discuss connotations and other subtleties of words, especially value-laden ones;  

 engage students in empirical inquiries about words. 
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Figure 3: Steps to promote word consciousness: 

 

Source: Ryder and Graves (2003) 

 

Vocabulary strategies for the analysis of Word Parts in Mathematics 

Another way to teaching vocabulary that can help students acquire the thousands of 

words they need to understand mathematics is to break down and examine word pieces - 

prefixes, suffixes, base words, blends, diagraphs, and Greek and Latin origins. There is mounting 

evidence that it aids in the teaching of big word chunks in native languages to students (Ryder 

and Graves 2003; Pressley 2000). The ability to employ word structures to make sense of new 

language is known as morphology. Explicit instruction that teaches students to use prior 

knowledge to make sense of root words, suffixes, prefixes, and other word pieces boosts 

students' confidence in their ability to understand words and, as a result, improves reading 

comprehension. Simply put, pupils are better able to make accurate guesses at definitions when 

they recognize Greek and Latin roots and other word parts in foreign words, and hence better 

understand what they are reading in mathematics. 

Include precise, novel, 
and perhaps colorful 

words when talking with 
students;

Compliment students 
when they make adroit 

word choices in their 
speech or writing;

- Point out particularly 
adept word choices in 

the material students are 
reading;
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other subtleties of 

words, particularly value-
laden ones;

Engage students in 
empirical inquiries about 

words.
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It is best to examine students' grasp of what they already know about word parts before 

teachers give direct instruction on word parts in mathematics. To determine what children, know 

about prefixes and suffixes, Ryder and Graves (2003) recommend a few tasks. Give the pupils a 

list of terms and then explain the prefixes to them. After that, give the kids a list of terms with 

various suffixes. Allow them to take the suffixes out of the terms and define them. This is 

depicted in the diagram to the right. (Figure 4) 

Figure 4: How to divide prefixes and suffixes 

 

Teachers should use clear directions to teach popular Greek and Latin roots, as well as 

prefixes and suffixes, according to Ryder and Graves (2003). Teachers of mathematics can teach 

the word components that are most useful in mathematics, that arise frequently in reading 

materials, and that will appear in contexts outside of mathematics class. It's critical to give 

children a way to look up the definitions of word parts while they read on their own. Students 

should be given complete lists of common roots, prefixes, and suffixes to retain in their 

notebooks for convenient reference, as well as bulletin boards of common roots, prefixes, and 

suffixes with examples of words that comprise the word pieces. 
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Figure 5: Common word roots 

 

 

Root Word Map 

The root word map is a conceptual tool that aids students in making word associations 

with word roots and enhances the acquisition of new words in long-term memory. Some, but not 

all, vocabulary activities should encourage students to use the dictionary. The dictionary not only 

teaches you how to spell and pronounce words, but it also tells you about the word's history and 

roots. After determining the root of a word, students should use a dictionary to find other words 

that share the same root. (Ryder and Graves, 2003) 

Activity  

Instruct pupils to use their reading to determine the root of a vocabulary word. Allow 

pupils to use dictionaries to find the root term, its derivation, and related words. Then, as shown 

in the diagram below, have students utilize the Root Word Map to show how the terms are 

related in meaning. Instruct them to put the root in the graphic organizer's main box. Give kids 

dictionaries so they can look up other words with the same origin and add them to the graphic 

organizer. When the kids have finished, ask them to explain how the words on their map relate to 

one another. 
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Figure 6: Root word map 

 

 

 

According to Ryder and Graves (2003), this technique allows students to focus on 

comprehending the relationships between the new terms by having some of the words put on 

the graphic organizer for them. Place these children in small heterogeneous groups with 

excellent readers and pupils reading below grade level to assist them appreciate the tiny 

variations between the different words. The relationships between all of the words should be 

articulated and explained by gifted students. Ask gifted kids to reorganize the words using a 

new technique to challenge them. 
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4.3 Strategies for Differentiated Instruction and Mathematical Thinking  
I have chosen this strategy to work with after I have studied the different approaches that 

teachers should have when working in class with different types of students and asking 

myself how can teachers meet the growing diversity of learning needs in the classroom. 

According to Bender W. N. (2015), differentiated instructions as a concept in teaching 

strategies is established and designed to meet differing learners' needs.   

According to research, differentiated mathematics instruction is most effective when 

teachers: Believe that all students have the ability to achieve in mathematics; Recognize that 

fundamental mathematical ideas require different viewpoints to be built, and that varied 

thinking is a vital and appreciated resource in the classroom; Know and comprehend 

mathematics, and have faith in their ability to communicate mathematical concepts; In the 

classroom, create strong mathematical learning communities; Encourage and support one 

another in their attempts to develop and maintain this form of education. (Kennedy L., et al, 

2008) 

Many teachers believe that the best method to differentiate mathematics instruction in 

schools is to monitor students according to their skills, according to Foster, C. (2007), and 

that the strategy of assessing mathematical thinking will aid in this process. 

A primary objective of teaching and educating students about mathematical practices and 

processes was to distance students from simple use of algorithms for mathematical 

computation and lead them to become mathematic thinkers. For this purpose, the teachers 

merely told the students what to do and gave them practice at doing it. Rather, they allow 

students to stumble as they progress. (Davies, B. 1995) 

However, there is a delicate line to be examined, according to Stacey K. (2006). It's 

difficult to find professors who believe they should never help kids. In reality, it is critical for 

teachers to recognize when struggle is beneficial and when kids require encouragement and 

thought prompts in order to progress. As a result, I'll try to provide as many descriptions as 

possible, as well as questions to ask and actions to do when students get stuck. Mathematical 

thinking is the most critical talent to cultivate in order to instill in kids the ability to think and 

make decisions independently. This is why, since 1950, the promotion of mathematical 

thinking has been a key goal of mathematics courses in Japan. Unfortunately, in practice, the 
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teaching of mathematical thinking has been woefully inadequate. The argument by some that 

"if pupils can do calculations, that is enough" is an example of this. (De Corte, E. et al, 1996) 

As we now understand that mathematical thinking is at the center of academic capability, in 

the mathematics class as well, mathematical thinking if at the center of scholar capability. 

Nevertheless, despite of the fact that the progress of mathematical thinking was settled as a 

goal more than 50 years ago, the teaching of mathematical thinking is by no means adequate. 

(Gough, J., 1999) 

One of the reasons why teaching to cultivate mathematical thinking does not tend to 

happen, according to Stacey K., (2006), is that teachers believe that children may still 

acquire enough arithmetic even if they do not teach in a way that cultivates their 

mathematical thinking. In other words, teachers are unaware of the significance of 

mathematical reasoning. The second issue is that, despite the fact that mathematical thinking 

has been designated as a goal, teachers are unaware of what it entails. It goes without saying 

that teachers can't teach what they don't understand themselves. 

Therefore, in this thesis we shall begin by explaining how important the teaching lead by 

mathematical thinking is. 

 

Promoting mathematical thinking 

The goal of teaching and educating students about mathematical practices and processes has 

been to move them away from simply employing algorithms for mathematical computation and 

toward becoming mathematical thinkers. To this purpose, teachers have taken a step back from 

merely instructing pupils what to do and instead provided them with opportunities to practice 

doing it. Instead, they enable pupils to make mistakes as they go. (Archer and Hughes, 2011) 

There is, however, a delicate line to consider. It's difficult to find professors who believe they 

should never help kids. In reality, it is critical for teachers to recognize when struggle is 

beneficial and when kids require encouragement and thought prompts in order to progress. As a 

result, I'll try to provide as many descriptions as possible, as well as questions to ask and actions 

to do when students get stuck. ( Ball and Forzani, 2010) 
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According to Price, G. et al (2013), in order for pupils to participate in mathematical 

reasoning, the teacher must give a problem that is both challenging and within the scope of the 

students' prior knowledge. 

- In order to promote tenacity, the problem should often have multiple solutions. 

- A teacher must encourage pupils to consider what information they already know, whether 

explicit or implicit, and what they still need to learn. 

- A teacher should explain what conjectures are and encourage students to make them on a 

regular basis. 

- A teacher's inquiries should be scaffolding, probing, and extending. 

- Students should be encouraged to double-check their responses to ensure that they are 

correct. 

- Students must be given the opportunity to observe and learn from alternative solutions. 

 

Developing children who are self-taught in mathematics 

According to RAND Mathematics Study Panel, (2003), not the ability to correctly and 

quickly execute predetermined tasks and commands, but rather the ability to determine for 

themselves what they should do, or what they should charge themselves with doing, is the most 

important ability that students need to gain now and in the future as society, science, and 

technology advance dramatically. Of course, the ability to perform necessary tasks correctly and 

quickly is also required, but rather than adeptly imitating others' skilled methods or knowledge, 

the ability to come up with one's own ideas, no matter how small, and to execute one's own 

independent, preferable questions (ability full of creative ingenuity) will be most important from 

now on. This is why, going forward, the goal of education will be to impart the ability to execute 

such measures. This is also something that must be instilled in every child. 

Mathematical Thinking as a Thinking and Decision-Making Ability 

Mathematical thinking is the most critical talent to cultivate in order to instill in kids the 

ability to think and make decisions independently. This is why, since 1950, the promotion of 
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mathematical thinking has been a key goal of mathematics courses in Japan. Unfortunately, in 

practice, the teaching of mathematical thinking has been woefully inadequate. One example is 

some people's statement that "if pupils can do calculations, that's enough." (De Corte, E. et al, 

1996) 

The Importance of Teaching Mathematical Thinking 

Since we now know that mathematical thinking is at the heart of scholastic ability, 

mathematical thinking is at the heart of scholastic ability in mathematics class as well. 

Nonetheless, even though the development of mathematical thinking was stated as a goal more 

than 50 years ago, teaching mathematical thinking is far from sufficient. (Stein et al 1996) 

One of the reasons instructors believe students can learn enough arithmetic even if they are 

not taught in a way that cultivates their mathematical thinking is that they believe students can 

learn enough arithmetic even if they are not taught in a way that cultivates their mathematical 

thinking is that they believe students can learn enough arithmetic even if they are not taught in a 

way that cultivates their mathematical thinking. To put it another way, teachers are unconcerned 

about the importance of mathematical reasoning. The second issue is that, despite the fact that 

mathematical thinking has been designated as a goal, teachers are unaware of what it entails. It 

goes without saying that teachers can't teach what they don't understand themselves. (Stein et al 

1996) 

As a result, we'll start by discussing how critical it is to educate mathematical reasoning. 

According to Su, H.F. et al (2016) mathematical thinking allows students to: 

(1) see the importance of applying information and skills; and  

(2) learn how to learn independently and develop the skills required for autonomous 

learning. 

 

The Mindset and Mathematical Thinking 

Although we have looked at a specific example of the value of teaching that cultivates 

mathematical thinking during each hour of instruction, a teacher must first have a thorough 
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understanding of the various types of mathematical thinking. (Shikgeo K., 2004)., After all, no 

one can teach in such a way as to foster mathematical thinking unless they first comprehend the 

many types of mathematical thinking. 

Let's have a look at the properties of mathematical reasoning. 

In the sense that it can be characterized as a state of "attempting to do" or "trying to do" 

something, mathematical thinking is similar to an attitude. It is not restricted to acts that convey 

results, such as "the ability to do," "could do," or "could not do" anything. "Laboring to develop 

a perspective" and "attempting to analogize and working to make an analogy," for example, are 

states of mind. If, on the other hand, a person has no purpose of generating an analogy but is told 

to do so, he or she may succeed because of his or her aptitude to do so, but this does not mean 

that he or she deliberately thought in analogical terms. In other words, mathematical thinking 

entails deciding which set, or psychological set, to utilize to solve a problem when faced with 

one. (Dumper, K et al, 2020) 

According to Mason J. 2010, there are three variables to consider when thinking mathematically. 

The problem or situation does not dictate the style of thinking to be used in this case. 

Rather, the problem (situation), the individual, and the approach (strategy) chosen decide the sort 

of thinking to be adopted. In other words, the way you think is influenced by three factors: the 

problem (situation), the person you're dealing with, and the method you're using. 

Two of these variables have to do with mathematical thinking's connotative knowledge. 

There's also denotative comprehension. (Mason J., 2010) 

Denotative comprehension of mathematical thought is critical. 

Both connotative and denotative components make up concepts. A means of clearly 

expressing connotative "meaning" is one method that clarifies the concept of mathematical 

thinking. Even if the concept of mathematical thinking is articulated in words, such as 

"mathematical thinking is this kind of thing," it will be nearly useless in teaching because 

understanding the phrases that communicate this meaning does not imply that one can think 

mathematically. (Mason J., 2010) 
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Instead of using connotative language to describe mathematical thought, concrete examples 

should be used. At the very least, this enables for the instruction of the style of thinking 

demonstrated. Teachers can imagine how to teach mathematical thinking if mathematical thought 

is captured denotatively. 

To measure mathematical reasoning, use a questioning method. 

When it comes to teaching mathematical thinking, teachers must consider how they may 

assist students in thinking mathematically, as well as appreciate and develop the skills to do so. 

Teachers must provide a means to teach the mathematical thinking required to obtain the 

knowledge and skill, as well as the attitude that leads to such thinking approaches, when pupils 

get stuck, rather than directly aiding them with practical knowledge and skills. Furthermore, this 

aid must be of a generic type and relevant to a variety of scenarios. When one focuses on it, 

assistance should take the form of something that is regularly useful. This is due to the fact that 

such support is beneficial in a variety of situations. A pupil can become acclimated to this style 

of mathematical reasoning by delivering it on a regular basis. (Stacey, K. 2006) 

Throughout order to encourage pupils to think independently and for themselves, teachers 

should ask questions in their classes. It goes without saying that the purpose of education based 

on these types of inquiries is for students to learn to ask these questions of themselves and to 

think for themselves. (Black, P., et al 2003) 

According to P. McCarthy et al, (2016) Teachers must ask suitable questions to help 

youngsters develop their mathematical thinking and attitudes. Before the class, a set of questions 

must be prepared. Teachers frequently develop questions based on a study of the problem-

solving process to guide children's mathematical thinking and attitudes. The habit of good 

questioning among instructors and friends will promote children's mathematical thinking if 

teachers' questionings operate well for children's reasoning. 

For class preparation, the following is a selection of questions designed to foster 

mathematical thinking. 

The following is a list of problem-solving questions for mathematical reasoning. 

Questions about mathematical attitudes include (P. McCarthy et al, 2016): 
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- What are the kinds of objects that can be comprehended and used? (This clarifies 

the situation.) 

- What information is required to comprehend, and can this be communicated 

clearly? (This clarifies the situation.) 

- What are the kinds of things that aren't clear? What exactly is it that one is 

looking for? (This clarifies the situation.) 

- Do you see anything odd? (Trying to interrogate) 

 

Questions of method-related thinking: - What is the same? What is it that is shared? 

- Understand the meaning of the phrases and apply them on one's own. 

- What are the essential conditions? 

- What kinds of scenarios are being contemplated? What types of scenarios are 

being purposed? 

- Represent your ideas with figures. 

- Simplify the requirements by replacing numbers with simpler numbers. 

- Give an illustration. (Concretization) 

What must be determined when it comes to thinking about ideas? (functional thinking) - 

What kinds of circumstances aren't required, and which ones aren't included?  

Creating a solution 

Concerns about mathematical attitudes 

- What method appears to be the most likely to succeed? (Perspective) 

- What kind of outcomes do you think are possible? (Perspective) 

Methods-related questions about thinking 

- Is it possible to do it in the same way as someone else has done it before? 

(analogy)  

- Will this end out like something else we've seen before? (analogy)  

- Let's have a look at some special instances. (specialization) 
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Concerns about mathematical attitudes 

- Is there a more straightforward way of expressing this? 

- Is there a better way to do it? Is it possible to achieve this in a more efficient and 

straightforward manner? 

- Is there a more straightforward method of summarizing and saying this? 

- Is there another way to do it? 

- Is it possible to find new problems? 

Methods-related questions about thinking 

- Is it possible to summarize this? Is there anything that like that or is identical to 

it? 

- Is there anything that appears to be the same that I'm already aware of? Can this 

be considered a variant of the same thing? 

- What happens if the circumstances are altered? 

 

According to Boaler, J. (2016), mathematically adept students use these skills to make 

sense of quantities and their relationships in problem situations. They bring two complementary 

abilities to bear on problems involving quantitative relationships: the ability to decontextualize - 

to abstract a given situation and represent it symbolically, manipulating the representing symbols 

as if they have their own life, without necessarily attending to their referents - and the ability to 

contextualize - to pause as needed during the manipulation process in order to probe into the 

referents for the symbols involved. Quantitative reasoning entails the habits of constructing a 

logical representation of the problem at hand, taking into account the units involved, paying 

attention to the meaning of quantities rather than just how to compute them, and understanding 

and flexibly applying various properties of operation and objects. 

In a contextual setting, students are given knowledge about a real-life issue and are asked 

to solve a problem using mathematics. As pupils progress through the grades, situations become 

more complicated and may include other operations or algebraic formulas. (Boaler, J. 2016) 
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Rather than lecturing pupils how to handle a specific problem, it is far more beneficial to 

let them to figure it out for themselves. Here, I recommend that teachers depict problems to 

students, demonstrating how they can be decontextualized with mathematics and then 

recontextualized to explain their answers. Decontextualizing/recontextualizing involves 

"translating" a scenario that may not be expressed in a mathematical manner into a mathematical 

format that is appropriate for the situation. 

Math teachers confront a number of challenges, including an increase in the number of 

pupils with less than a high school diploma and an increase in the intellectual diversity of the 

student body. Students are confronted with courses that are vastly different from those they 

encountered in school; they are frequently confronted with evaluation systems that are 

misaligned with course aims and employ assessment methods that favor a surface rather than a 

deep approach to learning. 

McLeod (1992) have found it helpful for teachers to consider that solving problems with 

mathematics requires a wide range of skills and abilities, including: 

o Deep mathematical knowledge 

o General reasoning abilities 

o Knowledge of heuristic strategies 

o Helpful beliefs and attitudes (e.g. an expectation that maths will be useful) 

o Personal attributes such as confidence, persistence and organization 

o Skills for communicating a solution. 

o Of these, the first three are most closely part of mathematical thinking. 

Stacey, K. (2006), have also found four fundamental processes of mathematical thinking:   

Figure 7: Processes of mathematical thinking 

 

Source: Stacey, K. (2006) 

 

specializing generalizing conjecturing convincing
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So these processes teach to: 

 specializing – trying special cases, looking at examples 
 generalizing - looking for patterns and relationships 

 conjecturing – predicting relationships and results 

 convincing – finding and communicating reasons why something is true 

This indicates that if students want to become good Mathematical thinkers, they must 

make Mathematical Thinking a priority in their education. Students who understand the 

components of Mathematical Thinking, on the other hand, will be able to apply these talents on 

their own to make sense of the mathematics they are learning. The ultimate goal of education is 

for pupils to be able to conduct mathematical investigations on their own and to see where the 

mathematics they have learned can be applied in real-world circumstances. Mathematical 

Thinking is undeniably vital for teachers in equipping pupils with the skills to utilize 

mathematics. 

 

4.4 Strategies of implementing GeoGebra and Maple as software to teach Mathematics 
in primary schools and differentiate it with the conventional approach of teaching  

As we go with the thesis, I am more thrilled of working on generating a strategy that will 

show the effectiveness of technology implementation on teaching mathematics. During this 

period of learning more about new math concepts, including here teaching and learning new 

software programs, the most suitable software I found during all the research are GeoGebra 

and Maple.  

So, what are GeoGebra and Maple?  

GeoGebra is a dynamic mathematics software for all levels of education that combines 

geometry, algebra, spreadsheets, graphing, statistics, and calculus into a single, user-friendly 

application. GeoGebra is a constantly growing community of millions of people from all 

over the world. GeoGebra has grown to become the world's largest source of dynamic 

mathematics software, supporting STEM education and teaching and learning breakthroughs 

around the world. (GeoGebra, 2020) 

Maple is a software that combines the world's most sophisticated arithmetic engine with 

an interface that makes analyzing, exploring, visualizing, and solving mathematical issues a 
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breeze. You don't have to compromise between mathematical power and usability with 

Maple, which makes it a perfect tool for both instruction and research. (Maple, 2020) 

As Hohenwarter (2008) says and as we understand from the definitions, GeoGebra and 

Maple are both math software and knowing that technology is essential in teaching and 

learning mathematics because it influences the mathematics that is taught and enhances 

students' learning so that students can learn more mathematics more deeply with the 

appropriate and responsible use of technology. We regarded it as more than important to 

develop strategies to get this software into the hands of instructors. In this thesis, there will 

be a lot to learn. 

 

GeoGebra and its important role on teaching mathematics 

According to Majerek, D., (2014),  GeoGebra is an interactive geometry, algebra, 

statistics, and calculus program designed for learning and teaching mathematics and science 

at all levels, from elementary to university. It promotes mathematical experiments and 

discoveries both in the classroom and at home and can be utilized for active and problem-

oriented instruction. We offer a sketch of how to use the aforementioned software to build, 

solve, and illustrate mathematical problems in this work. 

The importance of visualization approaches is emphasized in today's mathematics 

education recommendations. Many software applications to build geometric constructions 

and solve analytical and algebraic issues were produced in response to these needs. 

GeoGebra is one of the greatest applications for building and illustrating mathematical 

problems. Markus Hohenwarter built it for his master's thesis in mathematics education and 

computer science at the University of Salzburg in Austria in 2001/2002. (Ziatdinov, R. and 

James R., 2022) 

 

As part of his PhD dissertation in mathematics education, he was able to construct the 

program with the help of the Austrian Academy of Science. Meanwhile, GeoGebra has won 

numerous international honors and has been translated into more than 25 languages by math 

instructors and teachers all around the world. GeoGebra has been supported by the Austrian 

Ministry of Instruction since 2006 in order to keep the program open for mathematics 

education in schools and universities. GeoGebra is accessible on a variety of platforms, 
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including Windows, Mac OS, and Linux desktop programs, Android, iPad, and Windows 

tablet apps, and a web application based on HTML5 technology. (M. Hohenwarter and J. 

Preiner, 2007) 

 

THE PRIMARY OBSTRUCTIONS TO TEACHING MATHEMATICS 

Young people today are acclimated to visual culture as a result of widespread access to 

social media platforms such as Facebook, Twitter, and YouTube. Text, music, graphics, 

animation, video, and virtual reality are just a few of the different types of media that are 

used. Furthermore, the development and quick growth of the Internet, together with its 

increasing public accessibility, has created a completely new digital universe. As a result, 

students are more likely to absorb the knowledge presented to them in this manner during the 

learning process. Students are discouraged from learning a subject when it is not presented in 

a modern and accessible manner, particularly in mathematics, where a number of issues need 

a great deal of imagination. (H. Lakdawala, 2017) 

 

Technology has been identified as one of the six principles for classroom mathematics by 

the National Council of Teachers of Mathematics (NCTM), the world's biggest association of 

mathematics teachers. Technology is critical in mathematics teaching and learning; it has an 

impact on the mathematics that is taught and improves students' learning. (NCTM, 2000) 

 

GEOGEBRA'S PRIMARY FEATURES 

According to R. A. Sahaa et al (2010), the major goal of incorporating GeoGebra into 

regular teaching and learning is to give students of various mathematical abilities and levels 

the opportunity to better grasp subjects while also encouraging them to approach 

mathematics in new and exciting ways. 

The following are the key characteristics of GeoGebra: 

 free for noncommercial use,  

 multiplatform,  

 clear and easy-to-understand graphical user interface,  

 rich database of ready-made examples,  

 technical documentation in many languages,  
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 marking objects follow mathematical syntax,  

 ability to save a project in multiple formats,  

 works with LaTeX,  

 all objects in GeoGebra are dynamic, 

 program is translated into many foreign languages. (R. A. Sahaa et al, 2010), 

 

So according to R. A. Sahaa et al, (2010), because of this, GeoGebra is an excellent tool 

for teaching and studying mathematics. Because all objects in GeoGebra are dynamic, 

students may observe how the problem evolves as we adjusts the parameters. All objects in 

geometrical constructs, such as points, sections, circles, and lines, can be moved in any 

direction. This clarifies the constructions. Furthermore, all of the structures can be created 

using a point-and-click technique or by using the command line.  

 

GeoGebra offers an easy-to-use UI that is organized into sections pertaining to algebra 

and geometry. It can be readily adjusted to suit the subject under consideration, depending on 

your demands.  

We have several views: 

 algebraic view, 

 geometric view, 

 spreadsheet view, 

 CAS (Computer Algebra System) view, 

 protocol design view, 

 command line. (GeoGebra, 2020) 

All of these views are interconnected, so if we add an item in one, it will appear in the 

appropriate form in the others. If we put a function in a command line, for example, its graph 

displays in geometric view. All changes to the function's parameters are immediately visible 

on the graph. We can compute or measure angles, points of interceptions, lengths, fields, 

circumferences, maximum and minimum of a function, derivatives, and integrals in addition 

to the basic features of GeoGebra such as creating figures, lines, and function graphs. 

GeoGebra can obviously be used as an advanced calculator, but it may also be used for other 
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purposes. It can manipulate vectors and matrices, as well as solve a system of linear 

equations. (Geogebra, 2020) 

Figure 8: GeoGebra Interface 

 

 

Assume we wish to make a circle based on the triangle. We know that the circle's center 

must be a bisector interception. The sector from the intersection of two bisectors to one of 

the vertexes equals the circle's radius.  

Construction of a circle is performed in the following steps: 

 draw any triangle ABC, 

 construct two bisectors of any two sides, 

 find the interception of bisectors and mark it by D, 

 draw a circle with center in D and radius DA. 
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Figure 9: Circle described in triangle 

 

 

Maple and its important role on teaching  

According to Maple (2020), Maple is a computer math program that was first launched in 

1981 by Waterloo Maple, Inc. Maple is a computer language that combines symbolic 

operations, numerical mathematics, excellent graphics, and a complex programming 

language. Maple has become the computer algebra system of choice for a wide range of 

users, including commercial and government scientists and engineers, mathematics, science, 

and engineering teachers and researchers, and students enrolled in mathematics, physics, and 

engineering courses, due to its versatility. Beginning users, however, must be aware of the 

particular syntax required to make Maple function as intended due to its unique nature and 

intricacy. 

Just one of the top ten reasons why students should use Maple in their education may be 

found on the Maple website. (Maple, 2020) 

 Maple is less expensive than many scientific calculators, is considerably more 

functional, and will grow with you as you progress through your education. Maple 
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has thousands of features and commands that can help you in all of your math, 

engineering, and science subjects, from high school to college. 

 The Clickable Calculus features in Maple allow even inexperienced users to do 

sophisticated calculations without having to know any specific commands or syntax. 

 Because it is used by tens of thousands of businesses, government research labs, and 

academic institutions, learning Maple now will help you gain a jump start on your 

career. 

 Built-in tutors and task templates provide step-by-step, visual learning settings for a 

wide range of important math topics, including precalculus and calculus principles.  

 Via MapleCloud, you can access interactive tutors and calculators 24/7 from your 

computer or mobile device. 

 An ever-expanding library of Quick Start Tutorials, training videos, and recorded 

webinars makes mastering the skills that will help you succeed in your studies 

simple. 

 The Maple Application Center provides you with thousands of free Maple apps, 

examples, and suggestions. Hundreds of Math Apps allow visual exploration of a 

wide range of key concepts such as functions and graphing, calculus, statistics, 

physics, and more simple. 

 Algebra is a fundamental mathematical subject that aids in the solution of problems 

in all other mathematical (and non-mathematical) fields. We may focus more on the 

ideas (the model and its formulation) rather than the algebraic operations with 

computational algebra; we can investigate the mathematics around the topic and 

quickly extend the results. 

After mastering the basics, the speed with which algebraic results may be produced using 

a computer compensates for the extra time spent formulating the issue in the computer with a 

significant benefit. As a result, we can say that computer algebra can significantly improve a 

student's working experience. (Maplesoft, 2020) 

As a result, learning computing algebra is nothing more than learning a new language to 

perform the same calculations that we can accomplish with a pencil and paper: 

 We can see it as a "dictionary" (help pages) that translates the computer algebra 

language into our mathematical / physical language; • In the computer algebra 
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language, we want to express the algebraic computations we do with paper and 

pencil using our mathematical / physical language; 

 We can say that the computer algebra language is as similar to our mathematical / 

physical language as possible for these reasons. We can use a variety of interfaces 

to access the Maple computational engine's power. 

 

1. A typical worksheet. This is a full-featured graphical user interface that allows you to 

generate electronic documents that reveal all of your assumptions, calculations, and any 

margin of error in your results; or hide the computations so the reader may concentrate on 

the issue setup and final results. The complex formatting options assist you in creating the 

personalized paper you require. We can modify the parameters and compute the new results 

with a click of a button because the documents are live. 

2. A traditional worksheet. For older computers with low memory, this is a basic 

worksheet environment. 

3. A command-line interface. 

This is a command-line interface for addressing huge difficult problems or batch processing 

that lacks graphical user interface capabilities. 

 

Some basic appliances in MAPLE 

The first portion of this lesson introduces the fundamentals of computing algebra in 

Maple: some basic functions. The basic operators, basic elementary functions, and some 

important manipulation commands are summarized in Figure 10. (Wolfram Koeph and 

Werner Seiler, 2016) 

 

Figure 10: Arithmetic operations and elementary functions 

Operators +, -, *, /, ^ 

Functions Exp, In, sin, cos, tan, csc, sec, cot, arcsin, arccos, arctan, arccsc, 

arcsec, arccot. For the hyperbolic functions put an h at the end as in 

sinh, arctanh, etc. 

Manipulation Related to numerical evaluation: evalf, Digits. 



 

50 
 

commands The complex components: Re, Im, conjugate, abs, argument 

Related to functions: series, convert (any function to any other one 

when possible), FunctionAdvisor 

Related to plotting: plot, plot3d, plots: -plotcompare 

 

 

Maple has a diverse range of functions. The application of a function is denoted by 

rounded parenthesis (), as in f. (x). In tensors, indexation is expressed by squared brackets [], 

as in A[mu], which is rendered as Amu for A. 

Using evalf, a numerical approximation is obtained. Special attention should be paid to 

the two functions evalf and FunctionAdvisor. 

The command and the result produced by it are exposed in all of the following instances 

throughout the paper: 

• A. Evalf(Pi): 

3.141592654 

• Digits: 

10 

• Evalf[50](Pi): 

3.1415926535897932384626433832795028841971693993751 

• B. > FunctionAdvisor( ) 

The usage is at follows. 

• FunctionAdvisor(topic, function, . . . ): 

where ’topic’ indicates the subject on which advice is required, ’function’ is the name of 

a Maple function, and ’...’ represents possible additional input depending 

on the topic chosen. To list the possible topics: 

• FunctionAdvisor(topics). 

A short form usage is: 

• FunctionAdvisor(function) where just the name of the function is also available and it 

displays a summary of informa- 

tion about the function. With “FunctionAdvisor” we can call for use special classes of 

functions, depending on the 
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aim of the calculations. For example 

• FunctionAdvisor(classes) 

[trig, trigh, arctrig, arctrigh, elementary, GAMMA_related, Psi_related, Kelvin, Airy, 

Hankel, Bessel_related, 0F1, orthogonal_polynomials, Ei_related, erf_related, 

Kummer, Whittaker, Cylinder, 1F1, Elliptic_related, Legendre, Chebyshev, 2F1, 

Lommel, Struve_related, hypergeometric, Jacobi_related, InverseJacobi_related, 

Elliptic_doubly_periodic, Weierstrass_related, Zeta_related, Other, Bell, Heun, trigall, 

arctrigall, piecewise_related, complex_components, integral_transforms ] 

and we get in this way a large panel of special functions for different use. We have to 

mention on one hand, that this is a small part of the very few functions we can find in Maple, 

and on the other hand, the advantage of this command in Maple. (Maplesoft, 2020) 

 

In what follows the Figure 11 presents algebraic expressions, equations and functions 

which are basic in teaching (Abell and Braselton 2005). 

 

Figure 11: Algebraic expressions, equations and functions. 

 

During the course of this thesis, we conducted an in-depth examination of the Maple 

soft's most powerful module, the computational algebra module. We intend to make 

computer algebra more accessible to all those interested in using it in physics and applied 
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sciences. The algebraic computation component of physics can be transformed into 

fascinating findings using computer algebra. 

Of course, this is only a small part of the story; the whole potential of Maple must be 

discovered in order to fully appreciate how it benefits both teachers and pupils. 

The computational algebra module, which is the most powerful module of the Maple system, 

was used to perform an introductive review for this thesis. We wish to familiarize all those 

interested in using computer algebra in physics and applied sciences with the concept. The 

algebraic computation component of physics can be transformed into fascinating discoveries 

by using computer algebra. 

Of course, this is only a portion of the story; the whole potential of Maple must be 

discovered in order to understand how it benefits both teachers and pupils. (Wolfram Koeph 

and Werner Seiler, 2016) 

 

According to Mark Jagai, (2020), Students find Maple to be easy to learn because it has 

so many functions that are used in teaching. Maple provides easy-to-follow instructional aids 

as well as detailed information on how the program works. One of the most essential Maple 

software features, for example, is the ability to inform users how to repair problems in the 

Maple message box. Maple also includes all of the typical mathematical notations, symbols, 

formulars, and equations found in Calculus textbooks. Users have access to a variety of 

technical tools in Maple. The dynamic visualization tool, symbolic and numeric computation 

tool, interactive communication tool, and many more essential tools are frequently utilized. 

Maple has a fantastic 3-D dynamic graphing tool as well as an interactive computerized 

communication application that allows users to create art designs using their math skills. 

Students may see the changes they've made in their artwork as a result of the modifications 

they've made in their math equations using Maple. Maple allows students to apply their math 

graphing skills to the visualization of art works while receiving immediate feedback. 

Students can use their arithmetic skills to produce the artwork they want. Maple has evolved 

into a crucial technological instrument for discovering mathematical art. When they 

effectively implemented several forms of graphing equations for image generation in Maple 

Software, students demonstrated their in-depth understanding of graphing expertise. 
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5.0 ANALYSIS CHAPTER 

The study uses a document-based analytical approach that is currently in use. The 

research employs historical and sociological methodologies to analyse the material gathered. 

Because data analysis, according to Slevitch L. (2011), is the process of editing, coding, 

and classification of gathered data, the approach we will apply in this study will involve 

procedures for summarizing and organizing the data collected in the field. Because the study will 

incorporate both qualitative and quantitative data, the data analysis technique will be done in two 

ways.  

We'll start with action-based research, which puts the researcher at the center of the 

investigation and emphasizes self-improvement. (M. Saunders, 2009) 

The data collected by the questionnaire in this study will be evaluated by the researcher. 

Data coding, sorting, and forming a conclusion were all part of the operation. 

Second, by focusing on important topics, the qualitative data acquired through 

questionnaires, observation, conversation, and previously published scientific reviews will be 

reviewed in order to extract meaningful information. This will help us as researchers describe the 

data we collected in the field based on our research goals and develop conclusions about what to 

do with it. 

The research we did, came out with high response rate where we received 196 responses 

out of 250 sent by mail and link through previously formed school groups with pupils. The 

response rate from teachers’ interviews is high also, in which we took 27 responses out of 30 

sent.  

Below, I will calculate the response rate from pupils’ responses. 

𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑟𝑎𝑡𝑒 ௣௨௣௜௟௦ᇱ = (response returned) / (surveys sent out) * 100 

𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑟𝑎𝑡𝑒 ௣௨௣௜௟  = (196/250) * 100 
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𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒓𝒂𝒕𝒆 𝒑𝒖𝒑𝒊𝒍𝒔ᇱ = 78,4% 

Whereas, the teachers’ response rate is even higher, here you can find it calculated. 

𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑟𝑎𝑡𝑒 ௧௘௔௖௛௘௥௦ = (response returned) / (surveys sent out) * 100 

𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑟𝑎𝑡𝑒 ௧௘௔௖௛௘௥௦ᇱ = = (27/30) * 100 

𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒓𝒂𝒕𝒆 𝒕𝒆𝒂𝒄𝒉𝒆𝒓𝒔ᇲ = 𝟗𝟎% 
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5.1 Analysis of data collection from teacher questionnaires  

Further, you will find the data collected from the survey which was conducted through 

google forms. We will list all the questions and the data collected from them starting with the 

teacher interviews.  

In the first question there are 26 responses out of 27 respondents, the inductive method ( 

it's a technique for building a formula using a large number of concrete instances) of teaching 

seems to be the most used by teachers, the percentage is 65,4%. The deductive ( the learner 

proceeds from general to particular, abstract to concrete and from formula to examples ) and 

analytical method are the second most used with 42,3%. In the figure below you will find more 

detailed data.  

Figure 12: Data collection from teacher question 1

 

Source: Own from google forms 

 

The second question was asked to get a better picture of the means of support 

mathematics teachers get from their school. Most of the respondents, more precisely 61,5 % 

answer that the school environment helps by giving teachers more flexibility in preparing and 

delivering their lesson. Below is a better picture of the data. 
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Figure 13: Data collection from teachers question 2 

 

Source: Own from Google Forms 

The third question was about the affordance of technology use for mathematics classes. 

The answer with the most percentage is the positive one with 42.3%. Below you will find the 

exact data. 

Figure 14: Data collection from teachers question 3 

 

Source: Own from Google Forms 

The fourth question was about the opinion of math teachers on how to improve students’ 

performance in mathematics. The respondents were asked to state briefly their opinion and the 

answers are listed in the figure below.  
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Figure 15: Data collection from teacher question 4

 

Source: Own from Google Form data 

In the fifth question, the respondents were asked to choose an answer in what means will 

mathematical thinking strategies impact pupils outcome on mathematics class. Big number of 

respondents, 70.8% of them, answered that the outcome would be by helping them think 

creatively, critically and logically. In the figure below you will find the exact responses. 
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Figure 16: Data collection from teacher question 5

 

In the sixth question respondents were asked how do they introduce pupils with new 
terms and do they have any strategy they use for vocabulary development. The answers given 
by them are listed in the figure below.   
Figure 17: Data collection from teacher question 6 

 

Source: Own from Google Forms data 
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In the seventh question, where from 27 respondents we got feedback of 25 of them 

answering positively that the need to incorporate mathematical thinking strategies is necessary.  

In question eight, where the respondents were asked about differentiated learning during 

math classes and the difference in between answers was very small where 56% answered that the 

impact on learning will be with good outcome and 44% of them thinks that it is not easily 

manageable because the lack of time teachers have during one class. See in the figure below. 

Figure 18: Data collection from teacher question 8

 

Source: Own from google forms data 

In question nine the respondents were asked what do they think about incorporating 

technology into mathematics teaching, more precisely they were asked to say their opinion on 

pupils concentration when incorporating the use of technology. 72%  of the respondents 

answered positively, 4% of them had negative opinion and there were 20% who answered with 

maybe and other 4% give on other opinion. You can find the exact chart in the figure below. 
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Figure 19: Data collection from teacher question 

9 

 

Source: Own from google forms data 

In the tenth question, the respondents were asked to give briefly their opinion on the 

usage of GeoGebra into teaching. We will list some of the most relevant answers: “Maybe. 

Although GeoGebra is a solid program, for a start I would try to use it for additional classes, then will 

decide if it is useful for regular classes.”; “Maybe, but first I have to be trained to see how that 

software function.”; “Yes of course, because it offers them visual solutions of many problems, for 

instance in the secondary school classes where the students have to see the graphs and 

asymptotes or check their solutions directly”; According to my opinion depends school, country or 

how much does that school use technology. In some countries there's no opportunity to use 

technology, simple can't afford. But I'm convinced that using technology would be easier for pupils 

to understand and solve math’s problems (with time).”; “I think GeoGebra is a very good app but 

needs to only be used by the teacher, and then the problems should be explained by the teacher so 

that students know exactly how to solve the problems”; “Pupils nowadays love teaching through 

software, so I think that the use of such software will bring good outcome”; “Yes, because of its 

visual representations and animations.”   All the answers you will find in the figure below. 
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Figure 20: Data collection from teacher question 10 

 

Source: Own from google forms data 

In the eleventh question, the respondents were asked to give briefly their opinion on the 

usage of Maple into teaching. We will list some of the most relevant answers: “I think it will help, 

because today’s students are technologically more advanced, and they will be more interested for math if 

they can learn from computers or mobiles, instead writing on notebooks. “; “Every technology that is 

helpful it's good for pupils, students etc... With technology nowadays everything becomes easier.”; “Yes it 

would make teaching easier, but it should not be used in primary school mathematics.”; “I think i would 

make teaching easier, but elementary school students should know how to do step-by-step calculations 

themselves...So I don't think is fit for elementary school teachers.”; “Pupils nowadays love teaching 

through software, so I think that the use of such software will bring good outcome…”; “Yes it helps a lot, 

but for each unit should be analyzed which tool is most appropriate.” 
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Figure 21: Data collection from teacher question 11 

 

Source: Own from google forms data 
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5.2 Analysis of data collection from student questionnaires  

Further, you will find the data collection analysis from the pupil questionnaires where the 

response rate was 78.4%. Below, every question will be represented with the response rate and 

their answers.  

In the first pupils question, pupils were asked if they think that mathematics is hard. The 

question we asked intentionally so we can get an overview of the percentage of students who like 

mathematics and later on to make the comparison of how open are they to changes in the math 

teaching. From 192 responses, 54.2 % of them answered with no, meaning that they do not think 

that mathematics is hard to learn subject. 39.6% answered by saying that they think that math 

subject is hard to learn. And little percentage of them had no answer to the question. In the figure 

below you will find the exact question and answers which were asked in Albanian language.  

 

Figure 22: Data collection from pupil question 1 

 

 

Source: Own from google forms 

 

In the second pupils’ question, pupils were asked if they think there are easier means to 

learn mathematics and the response shows that pupils are quite aware, more exactly 63.5% of 

them, that there are other teaching methods that makes mathematics easier to learn. Only 21.9% 
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from 192 respondents said that there are no such means. In the figure below you will find the 

data from google forms.  

 

Figure 23: Data collection from pupil question 2 

 

Source: Own from google forms 

 

In the third question, pupils were what mathematics teachers should change so the 
learning would be easier. 56.9% of pupils answered that teachers should lay out problems in 
different ways, 24.5% think that electronic devices should be used so the learning process would 
be more attractive and just 18.6% of them think that there should be a differentiated learning by 
dividing groups of pupils who work and do not work. In the figure below you can see the data 
from google forms.  
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Figure 24: Data collection from pupil question 3 

 

Source: Own from google forms 

In the fourth question, pupils were given a brief explanation of what is problem-solving 
strategy of teaching and they were asked if they thought that it was or not a good idea for 
teachers to use such strategies when teaching mathematics. From 188 responses, 66% answered 
with yes, and only small percentage – 10.6% - answered with no. 23.4% of them, did not had an 
opinion. In the figure below you can find the data from google forms, 

 

Figure 25: Data collection from pupil question 4 

 

Source: Own from google forms 
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In the fifth question, pupils were introduced to the concept of vocabulary development 
strategies and were given some choices of how do they think the vocabulary development should 
look like. 90.5% answered by saying that the new terms should be explained gradually and often. 
You can find the data in the figure below. 

Figure 26: Data collection from pupil question 5

 

Source: Own from google forms 

In question six, pupils got introduced with the concept of mathematical thinking and they 

were asked if they think that getting questions from teachers that will make them think 

mathematically will help them through learning mathematics. The answers from 190 responses 

were positive with 78.4%, the other 21.6% came with negative or neutral answer. In the figure 

below you will find chart.  
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Figure 27: Data collection from pupil question 6 

 

Source: Own from google forms  

In question seven, pupils were introduced with the concept of differentiated learning and 
they were asked if they think that pupils should be divided into groups where differentiated 
learning would be applied. 48.4% of the respondents answered that they think that it would be 
good to work with differentiated learning and the rest of them responded negatively. You will 
find the data in the figure bellow.  
Figure 28: Data collection from pupil question 7 
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The eighth question was on open ended question where pupils were asked their opinion 

on including technology in mathematics classes. I will translate and list the most important 

answers: “I think would be good to include technology into teaching, everything that we teach 

when including technology seems easier to us”; “I do not like it, it deconcentrates us”; “It would 

be good, we can have visual interpretation of mathematical terms”; “Yes, nowadays technology 

is a must”; “We love technology and I think we will concentrate more when technology is 

included”; “I think it will be harder for us”. In the figure below you can find all of the answers 

listed in Albanian language.  

Analysing all the answers, it came out that from 151 respondents in this question, 91 of 

them responded positively claiming that it would be good to incorporate technology into 

teaching mathematics. 45 of the respondents claimed that it is not a good idea to incorporate 

technology into teaching and just 15 of them had no opinion.  

 

Figure 29: Data collection from pupil question 8 

8. A mendoni qe perdorimi i teknologjise gjate mesimdhenies se matematikes do te ju ndihmonte qe te perqendroheni me lehte gjate ores 
mesimore? Ju lutem sqaroni pergjigjen me fjale.  

Mendoj qe po, meqe cdohere na duket e lehte te degjojme dicka qe na ofrohet nepermjet teknologjise 

Jo, ato vetem na dekoncentrojnë. 

Да, математичките поими и својства визуелно ќе се претставуваат 

Po mendoj qe perdorimi i teknologjise gjate mesimdhenies do te na ndihmonte shume 

Jo nuk eshte ide e mir sepse ne duhemi qe ta kuptojm ate. 

Une mendoj se gjerat do i kuptonim edhe me mir nese do I shihnim ne projector 

Po do ishte ma mir e teknologji 

Un mendoj qe po se pordorimi i teknologjis eshte i nevojshem  

Sipas mendimit tim do të ishte më rëndë. 

Jo nuk mendoj se teknologjija do te na ndihmonte 

Per mua eshte njejt si pa teknologji si me teknologji ska problem . 

Nuk kam mendim 

Un mendoj se me prezenc fizike me mir kuptohen mesimet dhe me anë të teknolojis nuk mund ti kuptojm mesimet 

Jo , nuk medoj se do te ishte i nevojshem perdorimi i teknologjis per tu perqendruar me lehte  

po do te ndihmonte 
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Jo un nuk mendoj qe perdorimi teknologjik na ndihmon qe te perqendrojm me leht gjat ores mesimore 

Po do te ishte më lehte. 

po gjatë orës mësimore përdorimi i teknologjis do na ndihmonte që te përqendrohemi më lehtë 

Mendoj qe perdorimi i teknologjisr gjate mesimdhenies do ta beje me te lehte mesimin pershkak se ne jeni shum te fokusuar mbas teknologjis dhe 
mendoj qe mesimi do te ishte me i lehte 

Mendoj qe nuk na ndihmon shumë 

Jo nuk do te na ndihmoj gjat porqendrimin 

Po un mendoj qe perdorimi i teknologis do t me ndihmonte qe te perqendrohem ne lenden e matematikes 

Per mua mesime me teknologji gjate lendes se matematikes do te ishte nje lloj sikur ajo normalja , sepse ne lenden e matematikes duhet vemendje 
, pra nese jemi te vemndshem ne ore gjithqka do te ishte e lehte ne te dyja menyrat ! 

Nuk kam mendim per ket pytje  

Mendoj se fillimisht duhet te mesohemi detyrat ti zgjidhim vet dhe logjikisht, kurse me vone so te na duhet 

mendoj se me ndihmen e teknologjis nxënësit që nuk e kuptojn matematiken do ishte mir qe te shfrytëzojm internetin(teknologjin)ky është mendimi 
im 

Ndoshta dot na ndihmonte por dikush mund ta merr dhe ta perdor per te keq 

Unë mendoj që do të ishte më e lehtë që të mos përdornim teknologjin gjatë mësimdhenies  

Mendoj qe po  

Un mendoj qe po do te na ndihmonte te perqendrohemi me lehte 

unë mendojë se përdorimi i teknologjisë do të më ndihmonte që ti kuptoj mësimet më leht 

nuk kam mendim 

Une menoj se menyre klassike e te mesuarit te matematikes eshte me e pershtatshme per ne nxenesit. 

Mendoj qe perdorimi i teknologjise do na ndihmonte patjeter por pa teknologji mendoj se do jemi me te perqendruar 

Po, mendoj qe do te kete me shume efekt 

Mendoj qe me sqarimin e mesuesit do te kuptojme me mire 

Po mendojme se se perdorimi I teknologjise do na n,'dihmonte me teper. 

Me paisje teknologjike do të ishte më e lehtë që të zgjedhim detyrat dhe për një koh më të shkurtër 

Une mendoj qe nuk na nevojitet perdorimi i teknologjise. 

Po, teknologjia ne cdo fushe ka ndikim te madh 

Po une mendoj qe do te na perqondronte perdorimi i teknoligjise  

po un mendoj se do te na ndihmon 

Per mua si nxenes eshte po.Pshkur behme detyrat ne matematik na duhen edhe disa opinione tjera per ta gjetur pergjigjen keshtu qe po. 

Un mendoj se teknologjija mun te na ndihmonte por spjegimi i arsimtarit osht ma i qart 

Une nuk mendoj sepse mësuesja qatt dhe shum rjerrshem na shpjegon dhe ne shum mënyea na shpjegon si te i zgjadhim detyrat 

Jo mendoj që nuk ka nevoj ,teknologjia eshte diqka tjeteter ne raport me matematik  
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Ndoshta 

po mendoj qe do te na nevoiteshte shpesh here 

Gjate mesimdhenies per mentorin ka lehtesim por per nxenesin eshte me veshtir te kuptoj (kapim) mesimin 

Per mesimdhenesit mendoj qe eshte lehte por per nxenesit nuk mendoj qe eshte lehte.  

Tani ne jetojme ne nje kohe ku teknologjia ka mare vemendjen e te gjithe rinise dhe qe edhe une jam pjese e kesaj rinie e qe edhe une mqendoj qe 
mesimdhenia me ane te teknologjise do te jete me terheqese !  

Po ashtu mendoj 

Nvaret qfar broblemi duhet te zgjedhim ndoniher po ndonje her po por me shum duhet keshtu me mendjen ton ti zgjidhim problemet 

Mvaret se qfar detyrë do të ishte, se ndonjëherë nuk del asnjë sqarime në telefon.  

Po,me siguri qe teknologjia na ndihmon,sepse ne kohet e sotit teknologjia nuk mund te anashkalohet. 

Nuk kam pergjigje 

Sipas mej nuk duhet 

po mendoj qe duet qe te perdorim teknologji 

Nuk ka te beje teknologjia se edhe perpara ska pas teknologji po kan dal shum nxenes me te ditur se sod 

Po mendoj se do te ishte me leht dhe per zgjedhjen e detyrave. 

Jo, por mendoj qe do ta bente lenden me aktraktive. 

Po mendoj gjat orës mësimore të ket sqarime  

Ndoshta po 

Jo nuk do te ju ndihmonte qe te perqendrohemi me lehte gjate ores mesimore 

Me përdorimin e disa loyërave teknologjike matematikore,lënda mund të kuptohet edhe më lehtë. 

Sipas mendimit tim nuk ka nevoj të përdoret teknologjia , shum më mirë kur mësuesi shpjegon në tabel 

Sipas mendimit tim nuk ka nevoj që të përdoret teknologjia, shumë më mirë kur profoseri shpjegon në tabelë 

Jo sepse matematike eshte mjaftueshem interesante sa per te mbajtur koncentrimin edhe pa perdorimin e mjeteve shtese 

Jo, këta mjete nuk janë të nevojshme. Çdo gjë që bëhet në to mund të bëhet ndoshta edhe më lehtë në fletore dhe dërrasë. 

Po pasi qe eshte me lehte te kuptohet dhe me efektive 

po dot ndihmoj 

Po 

Jo nuk mendoj qe perdorimi i telnologjis do te ndihmonte mesimdhenies se matemstikes 

Jo nuk mendojmw pasiqe teknilogjia e re gjate mesumit neve na bejne edhe me te rende qe ta kuptojme ate lende. 

Unë mendoj se gjatë orës së Matematikës nuk duhet te perdorim teknologji 

Ndonje rast po ndonje rast jo 

Mendoj qe po perdorimi i teknologjis do na ndihmonte me shume ne perqendrim gjate ores mesimore. 

Mendoj qe perdorimi i teknologjise gjate ores se matematikes mbase do te ishte i dobishem per te pare menyra te ndryshme te ardhjes deri tek 
zgjidhja e detyres, si dhe per sqarimin e detyres hap pas hapi atehere kur nxenesi ngec pas dhe eshte konfuz gjate zgjidhjes se detyres. 
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Po mendoj nese do te perdorej ne lidhje me ate problem matematikor ndoshta do ishte me e kuptushme ne te cilen ka menyra te ndryshe dhe te 
shumta shpjegimi. 

Meqenese lenda e matematikes nuk eshte fare lende atraktive mendoj qe duhet te provonim te gjitha menyrat qe e bejne ate me atraktive me cka 
dhe nxenesit do te jene me te motivuar per mesimin e lendes. 

Për mua është njëlloj edhe në qofse e përdorim teknologjin gjatë mësimdhënies së matematikës. 

Po, por nuk duhet ta perdormì shume duhet te dijme te perqendrohemi edhe ne 

skam mendim 

Po un mendoj se perdorimi i teknologjis dot na ndihmon me shum per ta kuptuar matmatiken 

Edhe po ta përdorim teknologjin por edhe nëse nuk e përdorim teknologjin gjatë mësimdhënies së matematikës për mua është shumë e lehtë të 
përqëndrohem. 

Po do te me ndihmonte duke spjeguar arsimtari te njejten ta percjell ne teknologji. 

Po me siguri, mirepo un nuk e preferoj shume perdorimin e teknologjis per cdo gje, keshtu qe ndoshta do te ishte me mire qe profesori te gjej 
menyra me te lehta per te shpjeguar mesimin dhe pastaj te perdoren aplikacionet dhe teknologjia nga nxenesit ne shtepi kur kane veshtersi ne 
ndonje detyr. 

Jo nuk do na ndihmonte sepse duhet ta futim trurin ton në pun. 

Jo nuk mendoj se perdorimi i teknologjise gjate mesimdhenies se matematikes do te me ndihmonte qe te perqendrohesha me lehte gjate ores 
mesimore. 

Po une mendoj se do te na ndimonte me shume 

po mundemi 

Po,pasi qe do marim dhe sqarime per rezultatin e aritur 

Une mendoj qe perdorimi i teknologjise gjate medimdhenies se matematikes do te na ndihmonte qe te perqendrohemi me shum dhe me lehte gjate 
ores. 

Po mendoj se perdorimi i kalkulatorve eshte i nevojshem ne disa mesime por nuk duhet per gjdo mesim ndonjeher duhet qe te mendohemi vet por 
nese smundemi duhet te perforim teknologji 

Jo .. Mendimi im detyrat per ti zgjidh me mir dhe per ta kuptuar me mire nuk na nevojitet teknologjia sepse lenda e matematikes duhet zgjedhur ne 
fletore  

Po une mendoj se do te ishte me mire. 

Po un mendoj qe perdorimi i teknologjis na ndihmon gjate ores mesimore 

Mendoj se në disa raste do na ndihmonte 

Po do te na ndihmoje 

Jo nuk mendoj qe do te na ndimoj 

Po, mendoj që përdorimi i teknologjisë ndihmon! 

Un me mendimin tim them qe ta perdorim teklonoxhin gjat mesimdhenesit 

Mendoj qe ta perdorim teklonoxhin 

po mendoj se do te na ndihmoj 

 

Source: Own from Google Forms 
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In question nine, we explained to the pupils the functions of GeoGebra software and then 

we asked them if they think that GeoGebra will help them understand the teaching of 

mathematics. 70,9% of responses from 189 respondents answered positively. Only 12,2% 

answered negatively and 16,9% of them had no opinion. You can see the data in the figure 

below.  

Figure 30: Data collection from pupil question 9 

 

 

Source: Own from Google forms 

 

In question ten, we explained to the pupils the functions of Maple software and then we 

asked them if they think that Maple will help them understand the teaching of mathematics. 

65,2% of responses from 189 respondents answered positively. Only 11,2% answered negatively 

and 23,5% of them had no opinion. You can see the data in the figure below.  

 

 

 

 

 

 



 

73 
 

Figure 31: Data collection from pupil question 10 

 

Source: Own from Google Forms 
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6.0 CONCLUSION AND RECOMMENDATIONS  
 

In this chapter, we explore the data of the study. The data came from interviews and 

theoretical analysis. I used the data to answer the research questions of this study, therefore this 

chapter is arranged by research questions along with the themes which emerged from the data. 

Themes developed as I read through the interview transcripts and the theoretical analysis. 

The teaching tactics presented in this study are meant to assist teachers in differentiating 

their teaching techniques so that they can solve problems in a number of ways. With our study, 

we are hoping to bring up a new form of teaching that is simple to use in the classroom. We 

expected to see a variety of problem-solving tactics that help kids perceive problems in new 

ways, allowing teachers to be sure that they are employing mathematically sound, 

developmentally appropriate, and research-based strategies. We wanted to see if providing 

students with regular and controlled practice opportunities may help them debug and maximize 

their skills. 

We expected to come to a way of developing vocabulary teaching techniques suitable for 

pupils to increase their math vocabulary to the point where they can use it in speech, writing and 

solving mathematical problems. We also expected to find a way to differentiate mathematics 

instruction in schools by tracking students based on their abilities, and the mathematical thinking 

assessment strategy will assist in this process, because mathematical thinking is the most 

important skill to instil in students in order for them to think and make decisions independently. 

We also expected GeoGebra and Maple to demonstrate that both are math software suitable for 

primary school users, knowing that technology is essential in teaching and learning mathematics 

because it influences the mathematics that is taught and enhances students' learning so that 

students can learn more mathematics more deeply with the appropriate and responsible use of 

technology - We saw it more than necessary to find strategies that will bring these software to 

the teachers. 
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Analysing the data conducted by our introspection of theoretical views of the 

research and observing the data collected by interviews, we will give our conclusion of 

our research, all aiming to answer our research question.  

Below, we will present you the conclusion/implication tables conducted from our 

research from introspection views of theoretical approach and from observation and 

interview sources. 

 

Figure 32: Conclusion and implication table of Problem Solving Strategy from introspection views of theoretical approach 

Problem solving strategy – Conclusion and Implication table from 

introspection views of theoretical approach 

- teaches students to see problems in new ways and consequently, teachers can feel 

confident that they are using mathematically sound strategies that are also 

developmentally appropriate and research based. 

- students will be able to approach challenges in a systematic and meaningful manner 

- Understanding the Problem - Encourage children to read the problem several times 

until they comprehend everything it requires. 

- Planning and Communicating a Solution - Students should be encouraged to take 

risks rather than discouraged from making wild predictions. 

- Reflecting and Generalizing- Teachers must instill in children the value of critical 

reflection. This allows them to reflect on their practices and improve their problem-

solving skills. 

- Extension- Students must also determine whether the problem can be solved in a 

more straightforward manner. 
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Figure 33: Conclusion and implication table from Problem Solving Strategy from observation and interview sources 

Problem solving strategy – Conclusion and Implication table from 

observation and interview sources 

- Teaching students through problem solving strategies, according to 70% of the teachers 

interviewed, implicates into thinking creatively, critically and logically.  

- Teaching students through problem solving strategies, according to 29% of the teachers 

interviewed, helps them to investigate and understand the problems easier.   

- Teaching with problem solving strategies, according to students interviewed, 66% of them think 

that using problem solving strategies will implicate in higher quality of learning. 

 

Figure 34: Conclusion and implication table of Vocabulary development Strategy 

Vocabulary Development Strategy – Conclusion and Implication table 

from introspection views of theoretical approach 

- Teachers must expose pupils to the word a lot of times and in a variety of 

circumstances in order to achieve the word familiarity  

- Students should be encouraged to expand on their past knowledge of words by 

learning new meanings and subtleties, connecting words to larger concepts, and 

associating words with new experiences 

- Recommendations for teachers:  

- when speaking with students, use precise, novel, and perhaps colorful words;  

- point out particularly adept word choices in the material they're reading;  

- compliment students when they use adroit word choices in their speech or writing; 

- discuss connotations and other subtleties of words, especially value-laden ones;  

- engage students in empirical inquiries about words. 

- Students should be given complete lists of common roots, prefixes, and suffixes to 

retain in their notebooks for convenient reference, as well as bulletin boards of 

common roots, prefixes, and suffixes with examples of words that comprise the word 

pieces. 
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Vocabulary Development Strategy – Conclusion and Implication table 

from observation and interview sources 

Teachers’ recommendations were mainly concentrated on: 

- repeating several times the new terms used by them;  

- using known synonyms before introducing the new terms; 

- asking question about the new terms used 

- set up a classroom word wall explanation  

Students’ recommendation from 90.5% of the interviewed, recommended to repeat several times 

the new terms used by math teachers saying that that would be a solution key to remember new 

terms 

 

Figure 35: Conclusion and implication table of Mathematical thinking Strategy from introspection views of theoretical 
approach 

Strategies for Differentiated Instruction and Mathematical 
Thinking –  

Conclusion and Implication table from introspection views of 
theoretical approach 

- Teachers have to believe that all students have the ability to achieve in mathematics 

- Teachers should move students away from simply employing algorithms for 

mathematical computation and toward becoming mathematical thinkers 

- A teacher must encourage pupils to consider what information they already know, 

whether explicit or implicit, and what they still need to learn. 

- A teacher should explain what conjectures are and encourage students to make them 

on a regular basis. 

- Students must be given the opportunity to observe and learn from alternative 

solutions. 

- It is recommended that teachers depict problems to students, demonstrating how they 

can be decontextualized with mathematics and then re contextualized to explain their 

answers 
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Figure 36: Conclusion and implication table from Mathematical thinking Strategy from observation and interview sources 

Strategies for Differentiated Instruction and Mathematical Thinking – 

Conclusion and Implication table from observation and interview 
sources 

-  To have a better outcome by mathematical thinking strategies, teachers should ask questions 

about mathematical problems while solving tasks 

- high percentage of teachers think that that will result in increasing engagement and that 

facilitates a deeper understanding of mathematical problems 

-   students came out with an unanimous opinion, saying that mathematical thinking will 

increase if teachers will put an accent into asking question while solving problems 

 

Figure 37 (a): Conclusion and implication table from Strategies of implementing software into teaching from introspection 
views of theoretical approach 

Strategies of implementing GeoGebra as software to teach 
Mathematics–  

Conclusion and Implication table from introspection views of theoretical 
approach 

- Technology has been identified as one of the six principles for classroom 

mathematics by the National Council of Teachers of Mathematics (NCTM), the 

world's biggest association of mathematics teachers – that is the main reason we 

think the technology using software as GeoGebra and Maple need to be incorporated 

into teaching 

- The major goal of incorporating GeoGebra into regular teaching and learning is to 

give students of various mathematical abilities and levels the opportunity to better 

grasp subjects while also encouraging them to approach mathematics in new and 

exciting ways. 

- Because all objects in GeoGebra are dynamic, students may observe how the 

problem evolves as we adjust the parameters. 
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Figure 38 (b) : Conclusion and implication table from Strategies of implementing software into teaching from introspection 
views of theoretical approach 

Strategies of implementing Maple as software to teach Mathematics 

- Conclusion and Implication table from introspection views of theoretical 

approach 

- Maple is less expensive than many scientific calculators, is considerably more 

functional, and will grow with you as you progress through your education. Maple 

has thousands of features and commands that can help you in all of your math, 

engineering, and science subjects, from high school to college. 

- After mastering the basics, with Maple, the speed with which algebraic results may 

be produced using a computer compensates for the extra time spent formulating the 

issue in the computer with a significant benefit. As a result, we can say that computer 

algebra can significantly improve pupils learning experience. 

- Students find Maple to be easy to learn because it has so many functions that are 

used in teaching. Maple provides easy-to-follow instructional aids as well as detailed 

information on how the program works. 

- Maple allows students to apply their math graphing skills to the visualization of art 

works while receiving immediate feedback. 

 

Figure 39 (a): Conclusion and implication table from strategies of implementing software into teaching from observation and 
interview sources 

Conclusion and Implication table from observation and 

interview sources – GeoGebra software 

- According to my research, for primary school students it is easier to use Geogebra because the 

problems are visualized; the commands are entered in a similar way as we write them in a 

notebook. 

- High number of teacher respondents, 72% of the interviewed, think that incorporating 

Geogebra when teaching mathematics will help students concentrate more during the classes 

and for sure will help them raise their creativity because of the visualization of the results from 
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problem solving 

- Teachers think that it is a better idea incorporating software as GeoGebra into additional 

classes, not in regular ones 

- From the data analyzed from the student interviews, after being presented with the software 

70,9% had a good opinion on GeoGebra being incorporated into learning and they loved the 

idea of the results of problems solved being visualized to them 

 

Figure 40 (b): Conclusion and implication table from strategies of implementing software into teaching from observation and 
interview sources 

Conclusion and Implication table from observation and interview 

sources – Maple software 

- Maple is easier to use by high school students who can more easily master Maple syntax. 

- Some of the teachers think that software as Maple would have a better implication result in high 

schools, not in the primary one. The reason – pupils should learn in old way how to do 

calculations. 

- The percentage of showing preference to it was a little lower, 65,2%, again high enough to say 

that students of primary schools prefer it to be part of learning mathematics 

 

 

Summarized:  

 When students use technology to conduct research, analyse data, solve problems, 

construct products, and evaluate their own work, they collaborate with others to generate 

and convey new information and understandings. These strategies are based on learning 

theories that allow teachers to provide a variety of experiences to their students.  

 We came to conclusion that by using GeoGebra, any students with any degree of 

mathematical understanding can be motivated to study mathematics. GeoGebra fits this 

trend perfectly. Current trends in science education call for the use of visualization tools, 

and GeoGebra fits this trend wonderfully. So, as technology evolves at a rapid pace, and 

our understanding of how to use it successfully evolves at the same time. As a 
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prospective teacher, you'll continue to improve your knowledge and skills in using 

technology to assist your pupils learn more successfully. 

 A deeper awareness of the importance that vocabulary plays in the math classroom is 

necessary in order for teachers to help students make connections between the various 

math concepts and the terminology associated with those concepts. This research 

reiterates that teachers of mathematics are just as much teachers of literacy. There are 

many strategies described in the literature for teaching vocabulary in math, so for a more 

comprehensive list of ideas. The better students understand mathematical vocabulary, the 

more likely they are to succeed in mathematical tasks and problem-solving. 

 Teachers should provide a means to give individual feedback to students so they can 

assess higher understanding to get to the problem solving easier. 

 Using technology while teaching, produces a creative learning environment. 

 Using technology while teaching, offers more opportunities to advance critical thinking 

skills.  

 Most of the teachers, have a favourable attitude towards technology. 

 The use of GeoGebra and Maple in education helps in developing critical and scientific 

thinking among the students and the teachers. 

 Maple is easier to use by high school students who can more easily master Maple syntax. 

 According to my research, for primary school students it is easier to use Geogebra 

because the problems are visualized; the commands are entered in a similar way as we 

write them in a notebook. 
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