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Message from the Editor, 

I am very pleased to inform you that we have published the first issue in 2023. As an editor of 

International Online Journal of Primary Education (IOJPE), this issue is the success of our authors, 

very valuable reviewers who undertook the rigorous peer review of the manuscripts, and those of the 

editorial board who devoted their valuable time through the review process. In this respect, I would 

like to thank to all reviewers, researchers and the editorial board members. The articles should be 

original, unpublished, and not in consideration for publication elsewhere at the time of submission to 

International Online Journal of Primary Education (IOJPE). For any suggestions and comments on 

IOJPE, please do not hesitate to send me e-mail. The countries of the authors contributed to this issue 

(in alphabetical order): Australia, Nigeria, Turkey, and United States. 

 

Prof. Dr. Nergüz BULUT SERİN  

Editor in Chief  
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Abstract  

We found that there are disproportionately intractable challenges such as poverty and inequality in an area of Tanzania, 

Eastern Africa. There was a need to identify and develop the factors critical for their success. Data were collected in rural 

Iringa, Tanzania on a case study basis, using a semi-structured interview and communication with leaders in this area of 

Africa, and we analyzed data with a coded transcript. We identified ten factors that are critical for the success of the 

orphanage literacy. These findings advance understanding of non-governmental organizations (NGOs) and have important 

practical applications for such enterprises. When the United Nations literacy decade (UNLD, 2003–2012) reached a mid-

point, we decided to add to the global awareness of literacy. With initiatives and policy shifts providing a stronger basis for 

action on literacy, we reached out to Africa. Our concern is that the rise in the global adult literacy rate (15+) from 76 to 83.6 

percent over the last two previous decades shows steady progress, with the rates in developing countries showing an even 

sharper rise from 68 to 79 percent (Richmond, Robinson, & Sachs-Israel, 2008). Thus, we focused on students from grades 

four to twelve to foster their literary progress as well. This study included 58 students who were also orphans in Kihesa-

Iringa, Tanzania. By creating a Coalition of Children’s Book Authors, we established a common ground for global literacy in 

the form of an NGO. However, the complication in literacy levels exists due to the digital-divide challenges coupled with the 

expense and delay of material delivered to Africa from the United States. Thankfully, our concern has succeeded to have 

influence even through the digital divide posed several objectives. Our course of action included a comprehensive plan to 

reach the 58 orphans, train their leaders, and create interactive learning modules. Thus, our contribution to the literature has 

reacted to the needs of an African community that could use help in not only literacy but also literacy-leadership 

communication and knowledge-management. 

Keywords: Education, literacy, Tanzania, English language, Covid-19. 

 

INTRODUCTION  

There is growing interest in non-governmental organizations (NGOs), which encompass any 

“voluntary group or institution with a social mission” operating in an area separate from the 

government. This is evident in the fact that interventions from non-governmental organizations that 

focus on children’s literature have helped boost the English literacy rates of children in disadvantaged 

areas. “Child literacy is often taken for granted, but around the world, millions are growing up without 
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the ability to read or write. What many do not realize is that literacy has a direct effect on poverty. 

According to a study conducted by the United Nations Scientific and Cultural Organization, there are 

links between illiteracy and higher unemployment” (Fernandez, 2019, p.1). Fernandez (2019) 

captured the essence of three primary NGOs: 

 Room to Read: Room to Read is an NGO founded in 1998 that began its work in Nepal. 

Room to Read’s vision is to improve literacy and access to literature in low-income 

communities, with a special focus on gender equality in education. The NGO has now spread 

all over Southeast Asia and Africa and has benefited around 16.6 million children worldwide. 

The NGO has distributed 24.1 million books, trained 15,285 librarians and teachers, and has 

partnered with 30,337 schools to implement its literacy program. 

 World Literacy Foundation: The World Literacy Foundation was founded in 2003 with the 

guiding mission to provide books, tutoring, and literacy tools to children in communities that 

otherwise would not have access to these resources. WLF began transporting books to Africa 

in 2005 and shortly after developed low-cost eBooks that could be distributed in local 

languages. In 2016 WLF designed and implemented “Sun Books,” which are solar powered 

tablets that bring educational books to classrooms in Uganda without electricity or the 

internet. WLF has been active in more than 93 countries, has provided access to literacy 

resources to 250,101 children, and last year alone reached more than 350,000 children and 

adolescents. 

 Pratham: Pratham was founded in 1995 in Mumbai, India with the goal of having “every 

child in school and learning well.” Pratham is one of the largest NGOs in India, operating in 

21 out of 29 Indian states and with volunteers in 300,000 Indian villages. Its mission is to 

improve literacy and the quality of education in India by supplementing government efforts 

and supporting teachers and parents. Pratham’s lead program, Read India, was launched in 

2007 and has reached more than 30 million children. The program also provided training for 

around 61,000 teachers to improve literacy all across the country.  

Although this is an important contribution to literacy improvement, there are unanswered questions 

and reasons in which these unanswered questions are critical. “As necessary as reading is to the 

success of a child—and entire nations—many low-income countries overlook the fundamental duty of 

their school systems to produce readers (Amber & Peter, 2011, p. 66). According to Fernandez 

(2019), “There are still 124 million children and adolescents that are not enrolled in school and one in 

four children in developing countries is illiterate.” 

The purpose of this paper is to provide an indicative connotation on how small groups of authors and 

individuals that are not part of the government can have an impact on the improvement of literacy 

effort in underdeveloped countries. For example, in Tanzania, Eastern Africa, specifically, literacy in 

English helps its orphans conduct higher level thinking while developing knowledge in a language 

usually used primarily in most countries. Thus, we found a way to help 58 orphans, ranging in ages 4 

to 16, access a higher standard of education and an increased rate of success in their future working 

lives. By providing access to English, children’s books specifically from authors around the globe, 

along with supplementary materials that complement the books gave the Tanzania orphans and 

surrounding community the chance to develop centers such as libraries and classrooms that helped 

engage children from underdeveloped countries to learn and grow in their knowledge of the English 

language more effectively. We published the names and ages of these children in the preface of our 

own authored books to ensure that people are aware of the need for the improvement of literacy. We 

then solicited several authors who sent their own books to Tanzania. Some authors read our books 

using social media platforms such as LinkedIn, and others are continuing to contribute. For example, 

a leading author joined our cause in 2023. We recently onboarded an author in London that will 

provide an array of children’s books to the orphanage. The author’s name is Rayner Tapia, and her 

shipment will include books from her series “The Adventures of Tom McGuire.” This philanthropic 
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accomplishment will be the showcase of our advanced literary effort in 2023 as we continue to bring 

on more children’s book authors to support our main cause—the Coalition of Children’s Book 

Authors, a non-governmental organization (NGO) founded by Dr. Michael Provitera to support the 

orphans of Tanzania, Eastern Africa. 

In our research effort to help the orphanage prosper, we gathered non-solicited communication from 

Majaliwa Mbogella, the Chairperson & Founder of the Children Care Development Organization 

(CCDO). In one form of communication published on the social media sites of LinkedIn and 

Facebook, Majaliwa indicated that the orphanage deeply appreciates humanitarian efforts to support 

the literary community of not only the orphanage in Tanzania, Eastern Africa, but also the 

surrounding community of Iringa Municipality in the Iringa Region of Tanzania. 

Thus, the purpose of this paper is to explore how Tanzanian children, orphans specifically, utilize 

children’s storybooks from the United States to help them grow effectively and efficiently into 

knowledgeable and productive adults. NGOs can enhance English knowledge through many facets 

such as author-readings, storytelling, crossword puzzles, teaching modules, videos, and other learning 

modes. An example of a strong NGO that utilizes these modes of learning habitually is the National 

Geographic.  

The National Geographic is where education meets exploration. We are transforming the 

learning experience for young people and the educators who reach them with the tools, 

resources, and support they need to feed their curiosity and become the explorers of tomorrow. 

Through immersive experiences, interactive lesson plans, maps, and other free resources – there 

are endless ways to learn with National Geographic 

(https://www.nationalgeographic.org/society/education-resources/).  

The structure of the paper is based upon a qualitative study that answers the research question and 

includes an interview with the founder of the Coalition of Children’s Book Authors, comments from 

the founder and chair of the orphanage, methods, discussion, and the results of our study, followed by 

suggestions for further research, and a conclusion.  

This research question in which this study aimed to answer is:  

How have children’s books from international sources affected Tanzanian orphans’ development 

of learning the English language from a literacy standpoint? 

When we created the Coalition of Children’s Book Authors, we began sending books to Tanzania to 

help them build their small library, which has since grown from our first shipment and 

communication with the orphanage. We have pictures of the library from the leaders of the orphanage 

with our books on the shelf and their children reading them. This literacy project truly has enriched 

the lives of orphans in Tanzania. We not only sent books that we authored ourselves, but from others 

too. Then we dived deeper into the true effect of our advances to increase literacy levels, which 

proved very beneficial to the orphans and the surrounding community of approximately 350 people. 

Some scholars may question why we chose to reach out to Tanzania, Eastern Africa out of all places. 

The leaders of the orphanage first reached out to Dr. Michael Provitera on social media in response to 

his motivation book for adults. After Dr. Provitera explained how the book and workbook could 

enhance the leadership skills of the Orphanage executives, we noticed that there was an established 

need for children’s literacy development expressed by the founder Majaliwa. Being that Tanzania is 

an underdeveloped area of Africa, we reached as many people as possible with a strong focus on the 

original 58 orphans. Sending books had a vast effect on their education, since materials regarding 

literacy are relatively inaccessible for them. Realizing this, we sent them much more than books. 

From pencils and supplies to stuffed animals, we reached their hearts and souls. Thus, our original 

quest was to develop the hearts and minds of these orphans through books, but we also found a 

different type of connection that needed nurturing and an abundance of love and compassion. 
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This project not only provided these orphans with English media as an established role of NGOs—we 

began furthering literacy from the resources offered to less developed areas and demonstrated how the 

existence of an NGO affects children’s literacy from the learning process to building collaboration 

across continents. When we read an entire book to the orphans via social media during the COVID-19 

pandemic, while they were on lockdown, the students felt a sense of nurturing and special attention. 

We then received information that the leaders at the orphanage in Tanzania are building the Michael 

Provitera library. The leaders also indicated that the books were indeed sent to them, and that this new 

library expansion would reach an entire community benefiting over 350 people overall. 

The major findings of this study yield substantial success in learning English by utilizing multi-

modality learning, communication with the members of the NGO, and the techniques used by the 

orphanage to implement English, when faced with the resource-barren conditions of educational 

levels in Tanzania. Our research revealed a positive correlation between the implementation of NGOs 

and the Tanzanian orphan community, influencing their literary skills positively from the materials we 

have provided them. As we further our research, we are weighing the various options of how best to 

offer English literary materials to disadvantaged children and their communities. Thus, the effects of 

different types of interaction on learning achievement, satisfaction, and participation in video or web-

based instruction helped not only during the COVID-19 crisis but well before that problem existed. 

We felt that we had an opportunity to make an impact on the orphans and surrounding community 

using web-based instruction, and we were able to make that possible. Jung, Choi, Lim, and Leem 

(2002) found that the effects of different types of interaction on a learning achievement, satisfaction, 

and participation in web-based instruction are tantamount to the success of learning and literacy 

development.  

Literature Review 

Although prior research has covered how children from struggling areas, such as Africa, utilize certain 

techniques to increase their literacy, it very rarely shows a connection between English children’s 

books specifically and how books have strengthened children’s knowledge of the language by using 

them. Prior research explores themes such as how NGOs impact literacies in developing schools, how 

English can be incorporated into the classrooms of underdeveloped countries, and how books can 

strengthen children’s literacies in developing countries, but usually only in their native tongues. This 

indicates a need for more research veered towards the role of foreign NGOs in offering English media 

specifically, not just the furthering of children’s literacy development in their own languages.  

It is undeniable that non-governmental organizations (NGOs) have a substantial part to play in 

offering literary services to children and their communities with little to no access to educational 

materials. Education and NGOs, according to Lorraine Pe Symaco, (2016), in assisting governments 

for development has been highlighted in past literature (Edwards & Hulme, 1996; 1998; Zaidi, 1999; 

Rose, 2009; Hicks, 2014), much to the ideal that NGOs, given their perceived altruistic intentions, can 

provide the needed ‘complementing’ projects that are otherwise compromised in inefficient and 

ineffective governments. 

Anyanzo (2017) explored how contributions by various agencies support the literacy of Tanzanian 

school children when their learning opportunities are usually close to none, due to the poor economic 

conditions that exist in their area. He examined a multitude of corporate and non-governmental 

organizations that opened opportunities to school children with literacy projects like providing books 

in the children’s various native languages, constructing schools and libraries, and various involvement 

in the community to engage primary school children, and therefore, improve their quality of 

education. Other literary projects that established libraries such as the RTR program and the Tusome 

Vitabu Project “offered more opportunities for readership, hence, inculcated the culture of reading for 

both pleasure and information among children” (Anyanzo, 2017, p. 21). This study asserts that 

intervention by NGOs in these resource-barren countries is not only essential for providing literary 

materials for its young students, but also in sustaining pre-existing literacy practices and turning 

activities like reading into a healthy educational habit.  
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Much like the goals and incentives of the NGOs mentioned by Anyanzo (2017), other studies 

highlight the importance of having more interactive NGOs with engaging literacy projects that reach 

out globally to children to increase their literacy levels. Bloch (2014) expands upon the prior research 

by using an independent development organization called The Project for the Study of Alternative 

Education in South Africa (PRAESA), which worked toward providing learning opportunities by 

storytelling for young children in South Africa. This method embraces community, with PRAESA’s 

team of literacy activists working “to set up and support a network of reading clubs who engage 

communities in children’s literacy development” (Bloch, 2014, p. 158). This furthers the idea that 

storytelling, as a form of learning literacy, can be used in a way that children not only can develop 

their literacy skills, but also cultivate enjoyment in reading. Scholars also found that book reading 

becomes an up close and personal experience and yields a positive experience in learning language 

(Dickinson, Griffith, Golinkoff, & Hirsh-Pasek, 2012). 

However, an interesting concept that surfaces in this research is the fact that this organization 

incorporates both books in the children’s African home languages, but also in English—thus, 

attempting to broaden global literacy skills. PRAESA works to “promote mother tongue based 

bilingual approaches to language use, in formal and non-formal education” (Bloch, 2014, p. 157). 

Throughout their work, Bloch’s team of educators and authors suggest that English, when paired with 

a child’s knowledge of their first speaking language, results in a higher literary understanding when 

utilized in projects and activities. Therefore, there exists a need for more research detailing how 

specifically English media from NGOs helps develop literacy in the language for children in 

developing areas, not just in their own various mother tongues. 

When students are introduced to a form of secondary-language teaching and learning in low-access 

classrooms, English is made a priority to utilize for communication, thus expanding both knowledge 

and use of literacy. Prior research has focused on the importance of English as a foreign language for 

students, and the techniques in which teachers can enhance the use of language across continents 

effectively. Malini and Sankaran (2019) specifically analyzed how students and teachers alike in a 

Rohingya school perceive the process of learning English and its literacies. Though this research did 

not use techniques focusing on reading English stories, the skills obtained by the students were the 

same: vocabulary, reading comprehension, and pronunciation. Detailed observations of techniques for 

these students to learn English included “activating their background knowledge to make sense of 

what they read and hear,” and utilizing a practice usually not used in mainstream English classes; 

using a known second language Bahasa Melayu to communicate and guide English lessons (Malini & 

Sankaran, 2019, p. 129). Throughout the process, the student collaboration seen from utilizing this 

language to learn English is what really helped cement their English teachings that they can then 

utilize throughout their lives. The theme of practicing teamwork through another language to 

understand English is the essence of another case study from Makoe and McKinney (2009), where 

one student’s peer techniques were analyzed in how she learned English in a multilingual South 

African primary school. Tumi, a seven-year-old girl, used her known second language, Sepedi, to help 

her teacher guide lessons, and for the classroom to understand specific English words. This study 

highlights that by noting “her strategic choice of a different linguistic code from the English used by 

her teacher, served to enhance the educational outcomes” (Makoe & McKinney, 2009, p. 87). With 

Tumi’s help, her classmates were brought together as students, all well-versed in Sepedi, proving that 

the choice of implementing this language in lessons helps them attain heightened literacy in the 

English language. Thus, prior research has indicated that the English learning experience for students 

is possible in the classroom setting with little to no knowledge of the language—but there still exists a 

need for more research focusing on orphans, rather than enrolled schoolchildren, and their unique 

conditions and communities, specifically with learning English. 

Trends in past research either depict libraries in classrooms offering literacy development in the 

children’s own languages, or detail on the conditions surrounding teaching English as a whole. Most 

importantly, the research shows that how educating and training teachers from these areas in English 
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is just as important as it is for its children learning it. However, studies in the future need to explore 

how orphans and their communities utilize different forms of learning and strategies to understand 

English and its literacy. By focusing on the orphanage and its related school, which are the same, 

future research should focus on how disadvantaged communities learn and thrive (Philip, 2017). 

Specifically, NGOs and their role in facilitating English media to these areas and the affect it has on 

how they learn is also an effective area to research in the future. Our study fills this gap of research by 

offering a focus on a specific orphanage in Tanzania, and how an NGO from the United States of 

America affect that unique community, in offering children's books for its orphans and 

complementary study material. Since Tanzania, in general, is not very well equipped with literary 

materials and resources to learn English, our study aims to investigate how English media can shape 

these orphans’ learning process and use their newfound literary knowledge to ensure heightened 

educational success by using the English language in their future.  

 

METHOD 

Model of Research 

Our research question consisted of the following: 

“How have children’s books from international areas affected Tanzanian orphans’ development of 

learning the English language and its literacies?” 

In selecting our model of research, we read the work of Buckley and Chiang (1976), who define 

research methodology as “a strategy or architectural design by which the researcher maps out an 

approach to problem-finding or problem-solving.” We felt that this method of research was better 

used in business. We then reviewed research posed by Crotty (1998), who argues that research 

methodology is a comprehensive strategy “that silhouettes our choice and use of specific methods 

relating them to the anticipated outcomes, but the choice of research methodology is based upon the 

type and features of the research problem.” This was too cumbersome for us to determine its use for 

our study. Qualitative research methodology is considered to be suitable when the researcher or the 

investigator either investigates new field of study or intends to ascertain and theorize prominent issues 

(Corbin & Strauss, 2008; Creswell, 2007). 

After a review of the most appropriate qualitative model, we decided that our research consisted of a 

semi-structured interview which was in-depth, and our respondents answered preset open-ended 

questions. Semi-structured, in-depth interviews are utilized extensively as an interviewing format 

possibly with an individual or sometimes even with a group (Corbin, 2007). Thus, our semi-structured 

interview was conducted once only, with an individual and cover the duration of 30 min to more than 

an hour. This method of research is well noted in the qualitative studies by DiCicco-Bloom and 

Crabtree (2006). Thus, Janet Provitera, the interviewer, used the semi-structured interview process 

guide, which is a schematic presentation of questions to be explored and answered by interviewing 

Dr. Michael Provitera, the Founder of the Coalition of Children’s Book Authors. 

To achieve the optimum use of interview time, Janet used an interview guide which served a useful 

purpose of exploring each question from Dr. Michael Provitera more systematically and 

comprehensively as well as to keep the interview focused on the desired line of action 

(DiCicco-Bloom & Crabtree, 2006). The questions in the interview guide comprised of the core 

question and many associated questions related to the central question, which in turn, improved not 

only due diligence but also allowed room for personal reflection by both the interviewer and 

interviewee (Janet and Michael). Responses of the questions were captured using a taped interview 

session (DiCicco-Bloom, 2006), and were captured with twelve pages of transcribed, typed out 

notation. Research contends that verbal prompts from taped interviews enables the transcriptionist to 

generate “verbatim transcript” of the interview (DiCicco-Bloom, 2006). 

The coded transcript began developing questions’ themes around the following concepts in order: 

Cultural Background of Michael Provitera 
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Academic Experience 

Experience with Children  

Determination 

Connection 

Collaboration 

Communication 

Genuine Generosity 

Variety of Learning 

Struggles of Underdevelopment 

Learning Literacies 

Necessity of English 

Based on the transcript, the cultural norms of the interviewee coupled with the questions led to the 

codes indicated in the findings section below. 

Data Collection Tool 

Our data collection tool consisted of predetermined questions created by Janet, the interviewer. The 

questions were then approved for validity by her literature professor to utilize in this study. A 

scheduled appointment for sixty minutes was created with the interviewee, Dr. Michael Provitera. The 

face-to-face interview took 20 minutes and 38 seconds using phone dictation and a coded transcript. 

“Qualitative coding is a process of systematically categorizing excerpts in your qualitative data in 

order to find themes and patterns. It enables you to take unstructured or semi-structured data such as 

transcripts from in-depth interviews or focus groups and structure it into themes and patterns for 

analysis,” (Saldana, 2009; Given, 2008; Clarke & Braun, 2013). The interview date was on October, 

24, 2021, and was conducted in Power’s Hall, Barry University, Miami Shores, Florida, USA. 

Michael Provitera was the chosen interviewee because he is an author of children’s books and a 

professor of organizational behavior. He was also selected because of his expertise as founder of the 

Coalition for Children’s Book Authors. He provided his disclosed knowledge gained not only by 

sending his books to the Tanzania Orphanage, but also by sending other authored books by coalition 

members. We wanted to investigate the effect that he had, and continues to have, on the Tanzania 

orphans’ literacy skills.  

In the interview, Michael was asked basic demographic questions first along with ones inquiring his 

educational skills, then we dove deeper into its relationship to his Tanzanian research project later. As 

the interview progressed, questions evolved into topics exploring how Michael perceives that the 

orphans have improved in English, how and why he sends books to them and their area, and more 

insightful questions toward the end on how he sees his project expanding in the future and what that 

means for providing Tanzanians more resources to enhance their English literacy. Through the 

interview, we hoped to gain a sense of knowledge on how Michael’s NGO has changed the way these 

orphans learn English, and the techniques in which it has done so. Selected questions were: 

1. What influenced you to send over your children’s books to Tanzania out of all places? 

2. How do you perceive the progress of the literacies of the Tanzanian orphans you sent books 

to now, versus the time you started? 

3. Is it true that the orphanage leaders built a library in your name in Tanzania? If so, how 

does that escalate their learning of the English language even further? 

4. So, speaking of communication, what challenges have you faced when communicating with 

the heads of the Children Care Development Organization (CCDO) in Tanzania? 

5. So, speaking about LinkedIn and the Coalition of Children’s Book Authors, how has leading 

that effort helped you become more enlightened about the conditions in Tanzania? 
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6. Knowing that Tanzania is an undeveloped and uneducated area, how does that factor into 

the importance of sending over your books there? 

7. Have the leaders of the children in Tanzania ever notified you about the children’s progress, 

the orphans’ growth, and comfortability with English? 

8. How do you feel that the orphans will benefit in the future and in their work lives from 

reading your children’s books? 

9. Why do you believe that kids from undeveloped areas like Tanzania should be provided with 

English media, like books to enhance their understanding of the English language? 

10. Do you feel that providing audio of the book in the form of reading it to them benefits them 

more than them reading it alone? 

11. Do you think that you can expand or improve the literacy program that you developed in 

Tanzania? 

12. What is your vision of the Coalition of Children’s Book Authors, and could you expand this 

program in the future? 

Analysis Techniques 

Qualitative techniques were used in the analysis. The analysis technique used in the research was 

based upon a citation of all questions and answers with a side column that searched for themes based 

upon reflexivity and alignments. Blair (2015, p. 1) determined that the best coding technique reflects 

the research. For example, Blair’s exploration found there was no clear-cut ‘best’ option but that the 

data coding techniques needed to be reflexively aligned to meet the specific needs of the project. We 

were methodically sensitive to the data collection and ensured that we captured every word or 

inflection as we conducted in the interview. As Blair (2015) contends, this type of reflection suggests 

that, when coding qualitative data, researchers should be methodologically thoughtful when they 

attempt to apply any data coding technique; that they do not assume pre-established tools are aligned 

to their particular paradigm; and that they consider combining and refining established techniques as a 

means to define their own specific codes. We followed Blair’s advice accordingly.  

 

FINDINGS 

The qualitative study analyzed transcripts using the following codes:  

 variety of learning 

 connection 

 collaboration 

 communication 

 struggles of underdevelopment 

 necessity of English. 

Based upon the questions developed above and the interviewee, Michael Provitera, we found that 

there was a plethora of data collected. For example, after a descriptive qualification of Michael, we 

delved into the questions. Below is a sample of a question and answer between the encoder and 

decoder. 

What influenced you to send over your children’s books to Tanzania out of all places? 

Excellent question. Thank you, Janet. Well, it started out as a LinkedIn connection in which I 

had someone ask me about my motivation book. So, I sent my motivation book, and I sent my 

free workbook and the Tanzania officials at the orphanage were using it to see how it could 
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help their community. Once it helped them to a certain extent, they were telling me that in their 

area, there is a lot of poverty and it is not accepted as well because there are other problems 

like AIDS, and starvation, and poor water and sewage, things like that. So, I said, well maybe 

there is another way I could help. I have a children’s book and perhaps I could send books to 

the orphanage, and I could send a coloring book, teaching notes, and classroom exercises. So, 

they were very excited about that. And that is how it all started. So, I have a Coalition of 

Children’s Book Authors, and we sent over five hundred books to Tanzania, Eastern Africa. 

We investigated how Michael utilized his prestige, writing, and connections within his coalition to 

conduct his projects in Tanzania, and how that communication benefitted the Tanzanian orphans in 

not only learning English but building collaboration and engagement. In analyzing how Michael’s 

commitment to carrying out his research project and the generosity of his service contributed towards 

an elevated learning environment for the Tanzanian children, we noticed that repeated phrases 

emerged when Dr. Provitera discussed communication with his coalition and Tanzania, the lack of 

quality and quantity of literacy based upon the conditions in that area, and whenever he mentioned 

sending over different literary resources as a strategy to increase literary knowledge among the 

orphans. The major findings indicate that children’s books from international areas help Tanzanian 

orphans improve in learning English by giving them multiple modes of learning, a stronger 

connection with American authors and the people portrayed in the stories, a stronger knowledge of the 

English language, and access to educational materials they would not have been able to gather for 

themselves alone. 

Relating to the effect of international children’s books and media for children in Tanzania, it is 

evident that a variety of literary resources, geared to engage students, helps children learn English at a 

higher level. Throughout the interview, Michael explained how he not only focuses on sending his 

children’s books to Tanzania, but also on “different ways for them to engage” like workbooks, author-

reading of chapters on video, educational exercises, and crossword puzzles that he has taken the time 

to create himself to pair with the readings. Michael also mentioned in the interview how most students 

in Tanzania “are illiterate” and “can’t read a sign that may lead them to doctors to ascertain their 

medication,” meaning these children need resources that can not only stimulate their minds, but also 

improve their quality of life and their safety. Visual stimulation and activities, such as completing a 

crossword puzzle related to a book after it is read, helped the orphans learn new English words found 

in Michael’s books—allowing them to strengthen their literacy in the English language in different 

and new ways.  

We found that the variety of teaching modalities can also refer to an array of topics to provide a 

unique reading form for the orphans. In multiple occasions throughout the interview, Michael 

reaffirms the importance of having a coalition of children’s authors to aid him in his efforts to send 

books to Africa. Michael explained that his own storytelling is aimed to help whoever reads his work 

“to be more creative and thinking about entrepreneurship and all the concepts of management, 

leadership, and especially, motivation.” Meanwhile, different members in his coalition sent books 

over to Tanzania covering different informative topics such as, but not limited to, dyslexia and other 

attention deficit disorders, developing the orphans’ literary skills in different areas of focus. This 

variation of topics not only provides the orphans in Tanzania with the actual English words to grasp 

throughout their reading, but also creates a better sense of basic vocabulary and understanding overall. 

Mutua (2023) found that the acquisition and retention of vocabulary is an important step in attaining 

the proficiency of the English Language as a second language. And as Michael mentions, their works 

embedded with this vocabulary “give them the information they need to be more successful in their 

life endeavors.” Michael’s work to diversify the subject matter from the literary resources through 

multiple modalities proves efficient and effective in developing and strengthening English literacy in 

Tanzania’s orphans. 

We observed that direct and unwavering communication with the providers of the literary materials 

that the Tanzanian orphans receive helps form an essential connection that not only fosters a higher 
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understanding of English through exposure to its speakers, but also helps create a more personalized 

learning experience—since each of the 58 orphans are provided with their own literature and 

complementary material. Throughout multiple spots in the interview, Michael mentioned how he 

maintains a strong sense of collaboration with the members of his coalition, and the representatives 

and children of the Tanzanian orphanage that he provides the books to. In several instances, Michael 

has conducted seminars in which the audience either directly or indirectly collaborates with each 

student by sending them a colorful note or creating a video with words of love and confidence in their 

success. This deliberate process is one where it makes every individual orphan receiving these 

materials feel special, when there is very little else done to help them feel special in their daily lives. 

The existence of communication throughout his project is so strong that whenever anyone in the 

community wants to send books to the Tanzanian children for Michael’s Coalition, he would “put the 

names of each orphan, their gender, and their age directly in each book” so that the sender of any 

book knows more about the exact child’s age and gender in which they are helping out. Also, in the 

interview, Michael mentioned how he offers personal connection through his YouTube videos—

giving the students “a sort of a comradery of a professor, an author, and motivational speaker who 

took his time out to directly read the book, chapter by chapter, for free.” When communicating the 

best that we can where face-to-face meetings are rare, we found social media to be the only successful 

outlet. While face-to-face communication allows the process to become more personal, the alternative 

video and reading to an audience adds a television-type touch to the communication in a world where 

electronic communication veers towards becoming the norm. As the children of the orphanage began 

to realize that Michael, and the volunteers of the coalition, are not just complete strangers offering 

them literary resources, the project does not feel like an unknown international entity offering them 

help anymore, but rather fosters companionship and connection—making their experiential learning 

of English one they will remember for a lifetime. Thus, it is evident that communication is an 

essential part of learning English, and its incorporation in several aspects of the process of 

understanding the language yields many literary benefits for the orphans. 

We must convey that the poor conditions that Tanzania, and its children, face play a key role in how 

they learn and apply English and its literacies throughout their lives. During the interview with 

Michael, the topic he mentioned throughout most of his answers were the ones that mentioned the 

conditions in an undeveloped area like Eastern Africa, including problems like poverty, a lack of 

funds, insufficient healthcare, and relatively no access to books, or any educational and literary 

materials at all. COVID-19 has only exasperated their stock of learning materials even further, where 

becoming digitalized and readily supplied with technology was a necessity to learn in developed 

countries. Though, in an under-developed country like Tanzania, its schools and orphanages were 

simply not able to be equipped with the technology needed to learn so quickly. According to Upor 

(2023), who found examples from language learning in Tanzania, revealed challenges of the 

unbalanced technology ecosystem for language teaching and lessons that can be drawn from the 

experience. And as technology does not seem to become implemented in the area anytime soon, books 

have an elevated necessity to be placed in the hands of learners that may last well into the future. 

Unfortunately, these physical factors and digital discrepancies result in a lot of students in the 

Tanzanian area not only being illiterate, but in some cases, faced with danger when not being able to 

read signs on the streets or travel and obtain needed medicine and groceries. Michael, in one portion 

of the interview, specifically addressed these problems for the orphans, including the fact that 

Majaliwa, the founder of the orphanage, expressed these real-life concerns to him explicitly. Thus, 

when Michael and his coalition sent over books and other various literary resources, the Tanzanian 

orphanage created a small library in his name to not only ensure the books are in safekeeping, but also 

to create and utilize their own version of a library for studying, where few libraries are found there. 

The necessity of having these books in their hands also comes from the fact that English is used very 

widely across almost all nations as a primary language, and learning it is usually a requirement for 

these children when they pursue their education, making it important to not only learn but also 

implement the knowledge gained in their futures.  
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In the interview, Michael mentioned that the orphanage he sends books to contain students that are 

“deprived of having the money and the resources” to learn. Therefore, with the books Michael and his 

coalition send to, “the orphanage and the community … are utilizing the library and its books,” giving 

the orphans, and the surrounding community, crucial information so that “when the literacy increases 

for each individual, this knowledge will actually save lives.” Thus, by using simple children’s book 

stories and the knowledge gained from them, these Tanzanian orphans can not only strengthen their 

connection with English, but also use the language to learn important concepts to foster their 

creativity and the level of success in their working lives. Therefore, we found that when the necessity 

of receiving literary materials is incorporated into the learning process, Tanzanian children utilize 

what NGOs offer in unique ways that essentially work to boost English literacy globally.  

 

DISCUSSION, CONCLUSION, and SUGGESTIONS 

Books from international NGOs not only help Tanzanian children improve in their learning of 

English, but also give them the skills they need to succeed in their lives, making the literary 

knowledge they gain last for a lifetime. With the challenges Tanzanian children and their communities 

face due to their location and environment, the existence of educational materials such as books, 

workbooks, and even basic stationery such as pencils, crayons, and pens make a positive difference in 

how they learn English. As their knowledge of English improves, the children are better equipped to 

learn through international books that they would otherwise not have. Thus, these children can utilize 

their newfound intelligence and literary skills through the educational endeavors that they may pursue 

in their futures, where English is often needed to learn and grow. English language skills can also 

cross into other areas of expertise, making it an additional benefit for the orphans to learn when going 

into any industry. An interesting find from an aviation program provides evidence of the impact of the 

English language. “Proficiency in English has become the standard language in the international 

aviation industry. To avoid accidents, all aviation personnel need to communicate in English,” 

(Mahmood, Saad, & Nur, 2003). Thus, the communication skills of the Tanzania orphans and 

surrounding community may be enhanced during reading and study of the English language. 

Reading storybooks to children maximizes the kinds of experiences that predict language learning and 

may even exceed the power of oral conversations at times. There are at least three ways in which book 

reading influences language learning. According to Dickinson, Griffith, Golinkoff, and Hirsh-Pasek, 

(2012), reading storybooks offers children the opportunity to hear new vocabulary items embedded in 

varied grammatical sentences. Books written for children use well-formed, relatively short sentences 

that are rich in varied vocabulary. The second way in which book reading enriches children’s lives 

and language is that it promotes joint attention and interest. Children are able to draw an adult’s 

attention to interesting pictures using a broad range of cues including gestures, sounds, and words. 

Third, book reading helps children learn language because it requires the participants to be active and 

engage in responsive interactions about word meanings. Thus, the children of Tanzania are able to 

benefit in the same way from their use of English children’s books and may implement these ways of 

learning the language in the process. 

These benefits from learning English shed light to the fact that future research in this area is important 

because Tanzanians are not the only ones who can benefit from having an improved English literacy. 

There are many other different undeveloped areas throughout the globe that have similar problems of 

not being able to afford simple educational materials necessary for their students to learn both 

effectively and efficiently. In some cases, it is not the children’s fault that there are literacy problems 

in their community. Mutua (2023) found that parents from low-income households in Kenya only 

afford to enroll their children in public schools. The author indicated that most parents from such 

households lack time to show affection to their children, which may influence their verbal acquisition 

process at home and in school. Furthermore, the author found that learners’ performance suffers as a 

result of insufficient supervision, making it harder to acquire appropriate English vocabulary. This 
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adds to the stress of the need develop a strong or stable literacy in any under-developed area where 

this happens so that its children are able to prosper.  

We also would like to present the value of teachers and the help that they offer the many children 

attempting to develop their literacy skills, since it is them that put in most of the time to help a child 

learn literacy apart from their parents. An interesting study focused on teachers and teacher 

motivation as a way of enhancing learning of children. A study discovered that the issue of teacher 

absenteeism and poor learning outcomes can be resolved by providing extrinsic motivation, such as a 

financial incentive for teachers based on their teaching effort and appreciating the intrinsic motivation 

at the same time. The study recommends that the government should prioritize teacher motivation as 

suggested by Maslow’s hierarchy of needs theory (Juma and Stonier, 2023). From governments 

around the world, to leaders like the ones in the Tanzanian orphanage, to parents, and to teachers, 

everyone has to be involved in a child’s educational pursuit for them to flourish.  

Conclusion  

The Tanzania Orphan Literacy Project set a common ground for educators who met virtually and 

maintained a cohesive relationship that is still viable and prosperous today. We addressed a 

complication that occurs not only in the digital divide of literacy, but also in the underdeveloped 

countries that exist—not to mention the effects of COVID-19 and the lockdown that did not let the 

orphans go to school or leave the orphanage for more than a year. Thus, our concern raised the bar in 

global literacy with a method of increasing literacy by sending books and other resources from 

multiple authors worldwide. We encourage more scholars to step up and help the underdeveloped 

countries to become more aware of the English language so that they can learn and grow similar to the 

developed countries. 

Suggestions for Future Research 

Our suggestions for further research in this area of literacy and underdeveloped countries would first 

include the investigation of diversity, equity, and inclusion. For example, our course of action is 

simple. Seek volunteers, in our case children’s book authors, but this can be expanded to reading 

professors and educators that can contribute to the cause of underdeveloped country literacy. We 

suggest that researchers find a need and meet that need by incorporating diversity, equity, and 

inclusiveness throughout their profession. The wide diversity among the orphan children, inadequate 

equity, and lack of inclusiveness in world literature led us to step up to the challenge of teaching 

across continents via social media, mail, and publishing sources such as Amazon. Our contribution to 

world literacy is encapsulated in this article and we encourage more people to reach out and help the 

Tanzanian Orphans. Another suggestion we would include for future research is to clearly establish 

what digital learning should encompass and provide for educational institutions and the future of 

schools as we veer towards technology to meet our learning needs. We believe that there are too many 

versions mentioned of how digital learning occurs in societies, that it becomes unknown what exactly 

digital learning is defined as. For instance, Marin and Castaneda (2023) found an array of terms such 

as remote learning, distance learning, open learning, e-learning, flexible learning, hybrid learning, 

blended learning, web-based learning, online learning, mobile learning, and technology-enhanced 

learning—all terminologies that may be confusing for many readers to understand. These authors 

provided their own solution to this in their book titled “Open, Distance, and Digital Education” 

(Marin and Castaneda, 2023). Marin and Castaneda (2023) condensed this plethora of terms into just 

three: open and distance education to clearly mark the historical origin of recent online education, and 

digital education to capture newer manifestations of teaching and learning with digital media in the 

process of the digital transformation of educational institutions. While Tanzania, Eastern Africa might 

not be ready for technological implementations like digital learning, we want to point out that this 

may be the direction of the future of learning modalities and that it is important to qualify exactly 

what it means. The last suggestion for future research is to create projects like the Coalition of 

Children’s Book Authors or implement this research to inspire others to strengthen literacy in the 

English language for undeveloped areas and children globally.  
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Limitations of the Study  

A lack of technology in the area of Tanzania prevented us from conducting an online interview with 

the leaders there, while a lack of resources in the area held us back from meeting the leaders for a 

physical interview. Therefore, any communication between the Coalition of Children Book Authors 

and the Tanzania leaders had to be channeled digitally through email and social media.  

Ethics and Conflict of Interest  
We declare that we, as researchers, acted in accordance with ethical principles throughout the research 

process. Since we have multiple authors, we declare that there is no conflict of interest between the 

researchers. For example, Janet began this project as a term paper for a professor in an English course 

at a private college and the professor did not want to be recognized, although we do acknowledge her 

guidance and respect her contribution and expertise. Michael is the founder of the Coalition of 

Children’s Book Authors and continues to work closely with the Tanzania orphans and leadership in 

Africa. Mostafa, a well-recognized researcher, managed the production and the publishing process. 

Thus, ethical principles were followed throughout the research process. No information was solicited 

from the Tanzania founders and leaders through interviewing, and the only information that they 

provided for use in this study was through the communication of thank you notes and their 

recognition as we had a working relationship. The children of the orphanage were not asked any 

questions and only received the books, supplies, and other things that they can use for fun and 

learning. We did receive a large number of pictures of the children, and this was also an indication of 

the satisfaction that can only be seen and not recorded in our research. Photos can be available by 

request through the authors. The photos came to our research investigation free of copyright and are 

part of the public domain. 
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Abstract  

Spelling is a crucial skill for academic success however many pupils with learning disabilities lag behind in academic tasks 

because of poor spelling skills and its accompanying negative effects. Past studies on pupils with learning disabilities focused 

more on reading than on spelling skills. Thus, the objective of the study was to examine the core effects of visual imagery and 

cloze spelling instructional strategies on pupils with learning disabilities’ performance in spelling. The pretest-posttest control 

group quasi-experimental design of 3 x 2 factorial matrix was adopted. Sixty pupils with learning disabilities (Male = 38, 

Female = 22, Mean age = 9.35) from three government-run primary schools were chosen using purposive sampling. Three 

instruments used were Pupil Rating Scale (Revised) (r = .76), Right Word Recognition (r = .91) and Pupils’ Note Books on 

Dictated Words. Data were analysed using both descriptive and inferential statistics. The results showed that the core effect of 

treatment on the performance in spelling of pupils who experience disabilities in learning was significant F(3,56) = 2.085. p<.05, 

η2 = .418), but gender had no significant core effect. Therefore, teachers should employ the visual imagery and cloze spelling 

instructional strategies while teaching spelling to pupils with learning disabilities. 

Keywords: Pupils with learning disabilities, visual imagery, cloze spelling strategy, gender, spelling skill. 

 

INTRODUCTION 

Spelling, an essential language skill, is one of the developmental processes necessary for effective 

communication. It is defined as the capacity to build words using letters in accordance with accepted 

usage. There's the possibility that the language skills are interconnected. Therefore, in order to develop 

proficiency in spelling, pupils must master certain skills in language, including the skills of phonology, 

morphology, visual memory, semantic relationship skills, and etymological (word origins) skills. By 

implication, the majority of the linguistic abilities required for reading development are also required 

for spelling growth (Van Staden, 2010; Treiman & Kessler, 2014; Adoniou, 2014).  

Spelling can be used to actually complement the reading programme and competence in spelling is 

considered a prerequisite for proficiency in spoken and written communication. A pupil who has 

difficulty spelling words is likely to struggle with reading, and vice versa. The co-morbidity of spelling 

and reading difficulties in pupils with learning challenges is clear from this illustration and demonstrates 

the co-occurrence of spelling and reading problems in pupils with learning disabilities (Lazarus, 2016). 

Also, the ability to spell words is closely linked to written composition fluency during the writing 

process. Pupils who are proficient in spelling may not only produce good papers but also read written 

materials fluently. Likewise, pupils who lack strong spelling skills may find it difficult to become fluent 

and successful writers.  
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The ability to spell has an impact on a pupil's academic and social performance. Poor spellers make 

sloppy, error-filled compositions. Such compositions will depict semantic, lexical, and syntactic 

uncertainties, and will not allow for English unity and cohesiveness. Incorrect spelling can sometimes 

impair pupils' handwriting. In this instance, a poor speller may cancel and redo words and sentences, 

resulting in disorganized compositions. Good spelling, on the other hand, aids vocabulary growth, 

which improves reading comprehension. When composing reading texts, proficient spellers select high-

quality words (Adoniou, 2016). This, in turn, leads to more effective communication, as well as better 

readers and writers. Poor spelling reflects how attentive an individual is to detail and how committed 

an individual is to producing high-quality work (Barker & Puente, 2013).  Thus, teachers might 

construct a perception of the writers and their writings based on their spelling skills. 

Low self-esteem may result from spelling difficulties. Pupils who have trouble spelling words tend to 

be silent in class needlessly, and in some situations, they are unable to express themselves orally or in 

writing. Consequently, academic performance in all areas of the school curriculum may be impacted. 

This circumstance may have long-term consequences for the pupils. For example, pupils who struggle 

with spelling may find it difficult to continue their schooling as well as find work and advance in their 

careers. Some applicants were not shortlisted due to bad spelling in their curriculum vitae and other 

application documents (which employers check in the course of a preliminary screening step). This led 

to the persons exhibiting self-deprecation, a lack of clear goals or values, and depression 

(Martin-Lacroux & Lacroux, 2017). 

The irregular and inconsistent structure of spelling patterns in English words is one reason for the 

relatively high occurrence of learners with spelling issues, particularly among those with learning 

disabilities. There are 44 phonemes (sounds) represented by the English alphabet (that is, the 26 letters). 

In order to write effectively, these 26 letters provide a large number of letter combinations (6000-12,000 

words) (Gentry, 2010). When pupils realise that the spelling of most words does not match the 

pronunciation pattern of the words, frustration sets in throughout the spelling process. As reported by 

Hamdi (2016), there were 54 mistakes of spelling in the 20 pupil essays reviewed, with 40.74 percent 

of the errors being formal in nature, 31.48 percent being related to word construction, 22.22 percent 

being related to word selection, and 7.40 percent being related to semantics. This means that the 

majority of spelling mistakes made by pupils learning English as a second language were formal 

mistakes.  

Pupils who have distinct learning impairments in the academic area of spelling perform poorly in school 

(Lazarus & Ogunsola, 2016). These authors confirmed the link between reading, writing, and spelling 

abilities and stated that these fundamental skills must be improved in order to increase pupils' overall 

academic accomplishment. A pupil with bad spelling who struggles with effective writing and reading 

skills will benefit from some interventions to enhance his spelling skills, which will eventually lead to 

increased academic success. Vangelova (2015) suggested that teachers should spend instructional time 

to address the challenge that pupils face in learning how to spell English words. Although this writer's 

point of view is important, in addition to providing appropriate instructional time for spelling, there is 

a need to identify research-based strategies that have been employed by successful spellers and then 

apply them to pupils with spelling difficulties. 

According to Treiman (2018) and Parlindungan (2018) findings, it is necessary to deliberately teach 

spelling to pupils with spelling challenges rather than relying on incidental learning to teach them how 

to spell words. Pan, Rickard, and Bjork (2021) provide a thorough historical overview of spelling 

instruction. Based on their holistic analysis, the researchers concluded that teachers should use both 

conventional and current teaching strategies to help pupils with spelling problems. Bowers and Bowers 

(2017) proposed that pupils should be taught how to spell words by supporting them in comprehending 

the relationships between the English reading and writing systems, which include etymology, 

phonology, and morphology. This would allow pupils to understand the scientific basics of literacy as 

well as how the spelling system operates. This means that, like reading, spelling is a difficult skill that 
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every pupil should work on for improved academic success. In lieu of this, Morin (2020) has affirmed 

the efficacy of games in spelling training.  

A study was conducted by Dymock and Nicholson (2017) involving fifty-five (55) primary three pupils 

who were taught spelling using two different strategies: rule-based and visual memory. Pupils learned 

vowel sound spelling strategies, syllable breaking tactics, and the doubling rule as part of the rule-based 

strategy. Pupils were asked to learn spelling using a look, say, cover; write, check, fix technique, in 

which words were listed in alphabetical order and put down in sentences as needed. Following the 

sessions, it was discovered that the participants' spelling skills improved. Participants in the rule-based 

strategy group, on the other hand, achieved more progress than those in the visual memory strategy and 

control groups because they engaged in more transfer to spelling of new words. This finding can be 

partly attributed to the point that beginner pupils are frequently taught guidelines governing vowels, 

consonants, and blends of vowels, and blends of consonants. Thus, it is easier for pupils to relate to 

those principles, and they learn reading, writing, and spelling more effectively when they apply those 

rules rather than when they are forced to execute visual memory activities. 

In addition, Lazarus and Ogunsola (2016) used metacognition and direct instruction methodologies to 

teach spelling to sixty (60) pupils with spelling impairments. Following the training sessions, 

participants taught with direct instruction method made the greatest improvement in spelling 

performance, while participants taught with metacognition method obtained higher spelling 

improvement than participants in the control group who made the least improvement in spelling 

performance. This study agrees with that of some researchers, who found that learners with dyslexia 

and spelling problems performed better when they were given specific teaching that focused on phonics, 

orthography, and morphology (Galuschka, Gorgen, Kalmar, Haberstroh, Schmalz, & Schulte-Korne, 

2020). However, Galuschka et al. (2020) could not find evidence to support the use of memorizing 

strategies to improve learning outcomes in spelling among pupils with dyslexia and spelling 

deficiencies. The goal of the present study was to see how a memory method called visual imagery and 

a purely cognitive strategy called cloze spelling strategy affected the spelling performance of pupils 

with learning impairments. 

The impact of gender on performance in spelling among learners with disabilities in the area of learning 

and spelling who were exposed to the two therapies was also investigated in the present study. Mohamad 

(2018) used multidimensional and methodological methods to offer an overview of differences based 

on gender among pupils with learning disabilities from a neuropsychological perspective, arguing that 

there are disparities between the behaviour of male and female pupils who struggle with academic 

content. Previously, Moll, Kunze, Neuhoff, Bruder, and Schulte-Kome (2014) revealed that more boys 

than girls showed separate spelling deficiencies and combined reading difficulties, while more females 

struggled with mathematics. When looking into the impact of gender on the performance of pupils with 

learning impairments, it is important to note the suggestion of certain scholars that the male and female 

brains are biologically distinct, and that this difference has an impact on the majority of learning 

processes (Haddad, 2017).  

A study conducted by Karimnia and Nouraey (2016) included 108 Iranian pupils aged eight to ten who 

were studying English as a second language (54 boys and 54 girls). The study discovered significant 

gender differences in spelling among the pupils, with the girls outnumbering the boys. Both groups of 

pupils scored significantly higher on words taught using the rhythmic approach to spelling rather than 

the nonrhythmic method, according to the findings. Nkomo and Uyanah (2020) examined the gender 

disparities in pupils exhibiting specific types of learning disabilities such as reading and mathematics 

disabilities, attention deficit hyperactivity disorder and dysgraphia. The findings showed that, only 

pupils with dysgraphia (spelling difficulties, poor organizational abilities, and a lack of coherence in 

writing) exhibited a substantial gender difference. Nkomo and Uyanah (2020) concluded that for better 

learning outcomes pupils should be encouraged to become more interested in writing tasks. 
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Furthermore, Lazarus and Ogunsola (2016) discovered that regardless of gender, the pupils' spelling 

performance remained consistent. As a result, the gender of pupils with spelling problems had no 

bearing on their spelling performance. Adams and Simmons (2019) found remarkable differences in 

alphabet transcription and writing quality across pupils aged 5 to 7 years old, regardless of their 

intellectual skills. On the other hand, the study did not find that gender was a major variable in prediction 

of spelling. 

From the foregoing, the inability of pupils with learning disabilities to accurately spell words has been 

identified as one of the ascribed causes of school failure. It leads to poorly written compositions, 

distortion in thinking and poor handwriting. Poor spelling also results in socio-emotional difficulties. It 

should be noted that the remedies proposed in previous studies have not resulted in a reduction in the 

occurrence of poor spelling performance among pupils with learning and spelling disabilities especially, 

in Ibadan, Nigeria. Therefore, this study, determined the effect of visual imagery and cloze spelling 

instructional strategies, on the performance in spelling among pupils with disabilities in learning in 

Ibadan, Nigeria. 

Hypotheses 

At a significance level of .05, two null hypotheses were examined.  

Ho1 There is no significant main effect of treatment on spelling performance of pupils with 

learning disabilities. 

Ho2     There is no significant main effect of gender on spelling performance of pupils with 

      learning disabilities. 

Theoretical Framework 

Two theories proposed by Ehri (2000); Frith (1985); Gentry (1982) namely, the Stage and Phase 

theories provided the framework. The two models submitted that children are required to gradually and 

sequentially pick up the various underlying linguistic elements. They move on to the following stage 

once they have attained a certain level of knowledge. The procedure is carried out in successive stages 

until they can learn these tasks. Pre-alphabetic phase, according to the submission of these theories, is 

a phase whereby pupils are yet to acquire the awareness of letter-sounds. Therefore, pupils rely on the 

visual characteristics and not on the sound values of words to recognise them. Thereafter, pupils make 

progress from this stage to a stage referred to as the partial alphabetic phase.  During this stage, pupils 

decode by mapping some of the sounds in words to letters. At the third stage, known as the full 

alphabetic phase, decoding is done by mapping out all sounds in words to letters. Pupils at this stage 

are able to recognise words with automaticity. During the consolidated alphabetic phase, pupils 

demonstrate the ability to understand the operations of advanced skills relating to the awareness of 

phonemes such as deleting, substituting, and reversing of sounds.  

The significance of these two theories as they relate to spelling development is well recognized 

(Treiman, 2017). These theories have inspired research demonstrating that spelling acquisition 

by pupils does not have to rely on rote learning, as proposed earlier (Jensen, 1962). Treiman 

(2017) reiterated that the stage and phase theories focus on the knowledge and use of 

phonological abilities in spelling. The rate of progression of mastering the developmental 

stages of learning to spell as described by the stage and phase theories differs among pupils 

who have diverse capabilities (Lerner & Kline, 2006). However, it should be noted that all 

pupils experience the stages of spelling acquisition sequentially. In addition, children's spelling 

mistakes reflect their current developmental stage (Lerner & Kline, 2006). 
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METHOD 

Design  

The pretest-posttest control group quasi-experimental design was adopted. Also, a representation of the 

study design is shown as follows (Table 1): 

Table 1. The pre test-post test control group model. 

Groups Pre Test Process Post Test 

Experimental group 1 01 X1 02 

Experimental group 2 03 X2 04 

Control group 05 - 06 

 

Pretests for both experimental and control groups were 01, 03, and 05, and posttests for both 

experimental and control groups were 02, 04, and 06, respectively. Furthermore, X1 denotes the first 

experimental group. In addition, X2 denotes the second experimental group. Placebo treatment was 

given to those in the control group. The factorial matrix of 3x2 was used where “3” represents the two 

experimental and control groups and “2” represents gender (male and female). 

Sampling Technique and Sample Size 

The researchers employed a multi-stage sampling procedure. First, they chose three out of five Local 

Government Areas (LGAs) in the Ibadan Metropolis, Oyo State, Nigeria, using the ballot technique of 

random sampling. One public primary school in each of the three LGAs was chosen using a simple 

random sample procedure. Following that, a purposive sample of pupils was taken based on the presence 

of learning disabilities. To identify pupils with learning disabilities, the 1981 revised edition of the Pupil 

Rating Scale, designed by Myklebust (1971), was distributed to only 278 primary four learners in three 

selected schools who were nominated by their class instructors as low-achieving pupils (based on past 

academic records). Only 109 out of 278 low achievers identified from the selected schools were 

confirmed to be eligible for the study because of the presence of learning disabilities. Further screening 

was done by carefully checking the notebooks of pupils on English words dictated to them for a period 

of two academic terms. Each pupil's poor performance on the English words dictated to them was a sign 

that the pupil most likely had spelling difficulties. Disabilities in spelling are defined as a child's below 

average performance in spelling exercises of forty-nine percent (49%) or lower. Only 67 pupils out of 

a total of 109 pupils identified with learning disabilities were identified as having spelling problems. 

Sixty pupils were randomly chosen from those 67 pupils for the study. These 60 pupils were distributed 

into two experimental groups and the control group. Each of the three groups had twenty pupils, 

bringing the total number of participants to sixty. The average age of the participants was 9.35 years, 

with 68.3% of them being male (that is, 38 pupils). Only 36.6% (22 pupils), were female. 

Instruments 

For data gathering, the following instruments were used: 

1. Pupil Rating Scale Revised 

2. Pupils’ Note Books on Dictated Words 

3. Right Word Recognition  

Description of Instruments  

Pupil Rating Scale Revised (Myklebust, 1981)  
This is a 24-item rating scale developed to assist teachers in identifying pupils in their courses who have 

learning impairments. Areas covered on the scale are comprehension of auditory information, oral 

language, orientation, co-ordination of motor skills and areas that relate to social and personal 

behaviour. On a five-point scale, teachers rate the twenty-four (24) behaviours (with "1" signifying poor 

conduct, "5" showing good conduct, and "3" suggesting average conduct). The maximum score that 

may be achieved is 120 (5 X 24). For example, if a child earns an average rating on all items, he or she 

will be awarded a “three” for each item, totaling 72. As a result, a score less than sixty (60) indicates 

the presence of learning disabilities in a pupil, and vice versa. Following a trial test, the scale's reliability 

coefficient was found to be .76 (Lazarus & Ogunsola, 2016) and this was adjudged as appropriate. 
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Pupils’ Note Books on Dictated Words 

These are the English note books of pupils on dictated words which were also screened to see 

whether any of the pupils have spelling problems. Pupils’ scores on English words dictated to 

them in the past two academic terms were considered. Each pupil's poor performance on the 

English words dictated to them was a sign that the pupil most likely had spelling difficulties. 

Spelling disabilities are defined as a pupil's average performance in spelling exercises of forty-

nine percent (49%) or lower. 

Right Word Recognition  

This is a spelling test created by the University of Jos' Department of Special Education. It includes a 

list of 100 high-frequency words as well as dates on which the child can demonstrate that he or she can 

read each one. The test was used to assess participants' spelling abilities both before (pretest) and after 

(posttest) the training sessions. To further establish the instrument's applicability, a trial-test was 

undertaken, yielding a reliability coefficient of .91 (Lazarus & Ogunsola, 2016).  

Procedure for Data Collection 

The researchers collected an introductory letter from the department and took it to the head teachers of 

the selected schools. The head teachers then handed the researchers over to the various class teachers 

in each of the schools. The researchers created rapport between themselves and the teachers by 

explaining the objectives of the research to them. This set the pace for the identification of pupils who 

manifest disabilities in learning and the screening of pupils with disabilities in spelling. The treatment 

lasted seven weeks, including two weeks for pre- and post-treatment evaluations. Research assistants 

(three of them) were trained and enlisted to carry out the experiment (one from each school). The 

participants were treated for five weeks, with the experimental groups receiving visual imagery and 

close spelling strategies respectively. Spelling instruction was delivered to those in the control group 

using the conventional approach. Because the pupils had learning impairments, they were taught five 

words from the Right Word Recognition twice a week.  

Training in the visual imagery group involved asking the pupils to: 

i. Look at word and say its name 

ii. Close their eyes and imagine the word in their minds’ eyes 

iii. Name letters with their inside voices  

iv. Open eyes and write word 

v. Check spelling and repeat steps one through four if the word is not spelled correctly. 

The cloze spelling group exposed participants to: 

i. Look at the word on the card and think about it. Examine the word once more, paying attention 

to the letters and their placement. 

ii. Write missing vowels from the same word on a card with blank(s) where the vowels usually 

appear. 

iii. Write missing consonants from the same word on a card with blank(s) where the consonants 

usually appear.  

iv. Write the word without the model. 

The researchers also employed a variety of reinforcement tactics, such as clapping and handing out 

pencils and erasers as gifts. The researchers also took the time to mark the participants' positive 

responses. A posttest utilising Right Word Recognition was given in the seventh week of spelling 

training. 

RESULTS 

H01: There is no significant main effect of treatment on spelling performance of pupils with spelling 

disabilities. 
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Table 2. Core effect of treatment on performance in spelling among pupils who demonstrate 

disabilities in learning. 
 

*p<.05 

Table 2 demonstrates that the pupils' spelling performance improved at the end of the training sessions 

held for pupils identified as having difficulties in the spelling skill area, employing visual imagery and 

cloze procedures as treatments F(3,56) = 2.085. p<.05, η2 =. 418). Hence, the null hypothesis is rejected. 

This implies that the treatments had a significant impact on the pupils' spelling abilities. 

Table 3. Estimated marginal mean showing fundamental effect of treatment on spelling performance 

of pupils who have learning disabilities. 

Treatment  Mean  Std.  Error 

Experimental Group I 

Experimental Group II 

Control 

80.47 

76.97 

40.86 

4.891 

4.896 

4.893 
 

Table 3 reveals that the estimated marginal average scores of pupils in the three groups were 80.47, 

76.97, and 40.86 for experimental group I, experimental group II, and control group, respectively. This 

indicates that the pupils in experimental group I outperformed those in experimental group II, while 

those in experimental group II outperformed those in the control group. 

Table 4. Scheffe post-hoc analysis.  

Group Group Sig. 

Experimental Group I 
  

Experimental Group II 

Control 

.951 

.000* 

.951 

.000* 

Experimental Group II 

 

Experimental Group I 

Control 

Control Experimental Group I 

Experimental Group II 

.000* 

.000* 

*p<.05 

The Scheffe Post-hoc analysis provided more information on the impact of instructional strategies on 

pupils' spelling proficiency. The analysis's synopsis is shown in Table 4. 

H02: There is no significant main effect of gender on spelling performance of pupils with learning 

disabilities. 

Table 5. Effect of gender on the performance in spelling of pupils who have learning disabilities. 

Source  Sum of 

square 

Df Mean 

square  

F Sig. Eta square  

Corrected model (Explained) 

Pretest  

Gender (Main effect) 

Error (Residual) 

Corrected total  

7379.801 

5691.133 

563.908 

45431.599 

52811.400 

3 

1 

1 

57 

59 

3689.900 

5691.133 

563.908 

797.046 

4.629 

7.140 

.707 

.014* 

.010* 

.404 

.140 

.111 

.012 

*p<.05 

Table 5 demonstrates that the major influence of gender on the performance in spelling of pupils with 

disabilities in learning was not significant F(2,57) = 707, p>.05, η2 = .012). The researchers accept the 

null hypothesis. As a result, no noteworthy core effect of gender on the spelling performance of pupils 

who have disabilities in learning was found. 

Source  Sum of square  Df Mean 

square  

F Sig. Eta square  

Corrected model (explained) 

Pretest  

Treatment group (main effect) 

Error (residual) 

Corrected total  

26028.022 

6001.222 

19212.130 

26783.378 

52811.400` 

3 

1 

2 

56 

59 

8676.007 

6001.222 

9606.065 

478.275 

18.140 

12.548 

20.085     

.000* 

.001* 

.000* 

.493 

.183 

.418 
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Table 6. Estimated marginal mean scores showing core effect of gender on spelling performance  

Gender   Mean  Std.  Error 

Male 

Female 

62.743 

69.038 

5.405 

5.048 
 

The estimated marginal mean was also computed to further affirm that for pupils with learning 

disabilities, the major effect of gender on the performance in spelling was insignificant. Table 6 

illustrates this result. 

 
DISCUSSION, CONCLUSION and RECOMMENDATIONS 

Effect of Treatments on Performance in Spelling among Pupils who have Learning Disabilities 

The first hypothesis stated that, there is no important fundamental effect of treatments (visual imagery 

and cloze spelling methods) on the performance of pupils with learning impairments in spelling. The 

study's findings have demonstrated that the two strategies were beneficial in both experimental groups. 

Participants responded to both treatments in a positive way and made significant gains in their spelling 

performance, whereas those in the control group did not make significant gains. This suggests that 

visual imagery and cloze spelling strategies were significant in helping pupils with learning difficulties 

improve their spelling abilities. The findings showed that if pupils are taught how to spell words using 

the right method, they can progress and perform well. It was also discovered that pupils in the visual 

imagery group outperformed those in the cloze spelling group. This finding supports those reported by 

Treiman (2018) and Parlindungan (2018) that pupils with learning difficulties gain considerably from 

intentional spelling instruction rather than relying on accidental learning. The finding also supports 

Bower and Bower (2017)'s suggestion that learners should be taught spelling skills. Furthermore, the 

current study is consistent with Dymock and Nicholson (2017), who found that when rule-based and 

visual memory tactics were used in teaching spelling to pupils who struggled in school, positive effects 

were attained. 

Effect of Gender on Pupils with Learning Disabilities’ Spelling Performance 

According to the second hypothesis, there is no important, fundamental effect of gender on how well 

students with learning difficulties spell. There was no substantial fundamental influence of gender on 

pupils with learning difficulties, according to the study in Table 5, leading to the null hypothesis being 

accepted. Gender is not a decisive factor for spelling proficiency in pupils with learning difficulties, 

according to the findings. The present finding contradicts those of Haddad (2017) that revealed the 

presence of gender differences among pupils who have disabilities in terms of academic skills. The 

present finding also contradicts the findings of Lazarus and Ogunsola (2016) and Adams and Simmons 

(2019), who found no significant gender differences in spelling abilities.  

Conclusion 

The present study found that pupils who have learning difficulties can improve their spelling expertise 

when trained with the visual imagery as well as close spelling instructional strategies. This is because 

these two strategies have been shown to be better than the standard listening and writing approach of 

teaching spelling. The present finding corroborate the underlying assumptions that visual imagery and 

close spelling procedures enable children to actively participate in the acquisition of knowledge with 

regard to spelling. This study finding also demonstrated that, rather than using traditional methods, 

instructors who take the time to develop themselves and imbibe good strategies in their teaching can 

effectively teach pupils with learning disabilities, resulting in desirable performances and good results 

from the students. 

Limitations and Suggestions for Future Research 

The generalizability of the findings of this study may be affected by the fact that only pupils with 

learning disabilities from government-owned or public primary schools were selected. It's possible that 

pupils from both public and private schools could be involved in future studies.   
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Recommendations 

Following the study findings, certain recommendations are made as follows:  

i) When teaching spelling to pupils who experience learning disabilities, primary school teachers 

should use the two instructional methodologies of visual imagery and cloze spelling. 

ii) Primary school teachers are urged to improve their visual imagery and cloze spelling instruction 

skills through participation in workshops and other professional development programmes.  

iii) To eliminate gender bias among teachers, parents and society in general, the government should 

raise public awareness through workshops, rallies, seminars, and conferences. This is because it 

was found in this study that when instructional methods are employed to remediate spelling 

difficulties in pupils with learning disabilities, gender had no influence on pupils’ spelling 

performance. 

iv) Teachers and parents should not dismiss any pupil with weak spelling skills; rather, such pupils 

should be given the opportunity to be educated using effective instructional methods such as 

visual imagery and close spelling. 

v) Educators should keep in mind that visual imagery and close spelling strategies work for 

individuals, small groups, and large groups alike.  

Ethics and Conflict of Interest  

Ethical procedures in conducting the study were adhered to by the researchers and they 
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Abstract  

This study aims to create a rubric based on the pedagogical properties of educational robots for pre-school students and 

determine the compliance level with educational robot sets. In this sense, the study is considered a first and significant step 

toward selecting robots based on pedagogical-driven factors. For this aim, a mixed-method research design was employed. A 

qualitative method was used to create the rubric items, and the rubric development was also supported through a quantitative 

process by including expert opinions and ensuring content validity. Furthermore, a descriptive survey model, one of the 

quantitative designs, was used to examine the suitability of educational robots for the pre-school education level. As an outcome 

of this study, a rubric of four dimensions with 28 items related to the pedagogical features of educational robots in pre-school 

was created. Furthermore, widely used educational robots at the pre-school level, such as Kidoboto, Lego Wedo, Mbot, Lego 

Spike, Lego Ev3, and Matatalab, were evaluated by experts using the created rubric.  

Keywords: Educational robots, 21st-century skills, rubric, pre-school student. 

 

INTRODUCTION 

We live in an age where we expect students to acquire 21st-century skills and develop higher-order 

thinking skills. At this age, students are expected to have skills such as being adapted to changes in 

society, using technology effectively and correctly, finding the information required quickly from 

complex information stacks, and evaluating data obtained effectively by analyzing and using the 

information in their daily lives (Tuğluk & Özkan, 2019). In the literature, various definitions and 
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classifications are available for the 21st-century required skills (Assessment and Teaching of 21st-

century Skills Framework [ATC21S], 2010; International Society for Technology in Education National 

Education Technology Standards [ISTE], 2019; Ministry of National Education [MONE], 2013; 

Partnership for 21st-century Learning [P21], 2019). Among these, the classification made by the 

Partnership for 21st-century learning (2019) is generally accepted. It is observable that most of the 

studies conducted recently are based on this classification (Kalemkuş & Bulut Özek, 2021; Yıldırım & 

Ortak, 2021; Dinler et al., 2021). 21st-century skills are grouped under three main headings by P21 

(2019): learning and innovation, information media and technology, and life career skills. (P21, 2019). 

The P21 platform categorizes 21st-century skills, as shown in Table 1. 

Table 1. 21st-century skills of the P21 platform 

Learning and Innovation Skills Life and Career Skills  Information, Media, and Technology 

Skills 

Creativity and Innovation Flexibility and Adaptability Information and Media 

Literacy 

Critical Thinking and Problem-

Solving 

Initiative and Self-Direction  

Communication Social and Cross-Cultural 

Skills 

 

Collaboration Productivity and 

Accountability 

 

 Leadership and Responsibility  
 

Learning and innovation skills, life and career skills, information, media and technology skills are the 

ones that every individual should acquire to get prepared well for the even-getting more complex daily 

life and work environments of the 21st century (Yıldırım & Ortak, 2021). For individuals to use 21st-

century skills effectively, acquiring these skills should start as early as pre-school (Çetin & Çetin, 2021). 

In early childhood, children develop skills such as logical thinking, estimation, hypotheses, and analysis 

(Katz, 2010). Therefore, the activities to foster students in acquiring these skills in early childhood would 

help develop their potential and increase their readiness for upcoming educational stages. (Polat & 

Bardak, 2019).  In line with this trend, the Ministry of National Education (2013) emphasized the 

importance of bringing 21st-century skills to children in the pre-school education program and prepared 

most of the acquisitions by considering these skills. Different kinds of approaches are in use for students 

to acquire these skills. Some of them are based on using educational robots and coding education 

(Khodabandelou & Alhoqani, 2022; Yang et al., 2022; Usengül & Bahçeci, 2020; Sáez-López et al., 

2019; Korkmaz, 2018). 

Educational robots have been used as a part of educational studies through various activities. For 

example, educational robots have been used in activities aimed at increasing the academic achievements 

and the attitudes of students, such as programming, problem-solving, computational thinking, STEM, 

and logical-mathematical thinking skills (Kaya et al., 2020; Korkmaz et al., 2019; Memiş, 2020; Paucar-

Curasma et al., 2022; Yang et al., 2022; Marzano & Zorzi, 2022). Some features of the educational 

robots, such as Lego Wedo, Lego Spike, Lego EV3, Lego Boost, Mbot, and Matatalab, which are used 

in these studies, are given in Table 2. 

Examining Table 2 reveals that there are various kinds of educational robots to use, which show similar 

and different structures. Using these robots, it is aimed to gain other skills for multiple activities. In the 

literature, McAllister and Glidden (2022) used Lego Spike sets to teach robotic concepts and evaluated 

the teaching of robotics concepts with students’ teachers. In another study, Tweedale (2022) proposed 

using Lego EV3 sets in teaching robotic concepts. Khodabandelou and Alhoqani (2022) have conducted 

studies using Lego Wedo educational robots for primary school students to acquire computational 

thinking skills and adopt robot technology. In yet another study, Usengül and Bahçeci (2020) 

investigated the effect of the Lego Wedo 2.0 educational robot on students’ academic achievement, 

attitudes, and computational thinking skills. However, Veselovská and Mayerová (2017) developed 

various activities with the Lego Wedo robot to develop a secondary school curriculum to improve 
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students’ knowledge, skills, and abilities. Yang et al. (2022) investigated the implications of Matatalab, 

another educational robot, on the education of primary and pre-school students.  

Table 2. Features of educational robots 

Educational Robots 

Features Lego EV3  Lego Spike Lego Wedo Lego Boost Matatalab MBot Kidoboto 

Robot 

Type 

Demounted Demounted Demounted Demounted mounted mounted mounted 

Coding 

Type 

Codable with 

various 

methods 

Codable with 

various 

methods 

Codable with 

various 

methods 

Codable 

with various 

methods 

Coding 

with blocks 

Codable 

with 

various 

methods 

  

Interface Interface 

available 

Interface 

available 

Interface 

available 

Interface 

available 

No 

interface 

available 

Interface 

available 

No 

interface 

available 

Number 

of pieces 

The number 

of pieces was 

541  

The number of 

pieces was 528  

The number of 

pieces is 280  

The number 

of pieces 

was 847  

Single 

Piece 

Single 

Piece 

Single 

Piece 

Package 

content 

Motor and 

sensors 

Motor and 

sensors 

Motor and 

sensors 

Application 

Booklets 

and sensors 

Control 

cards, 

blocks, 

obstacles, 

flags, 

maps, and 

booklets   

Remote 

control and 

mission 

maps  

Applicati

on 

booklets 

and 

mission 

map 

 

Moreover, Korkmaz (2018) observed the effect of programming with the Lego EV3 robot on students’ 

problem-solving and logical-mathematical thinking skills. Veselovská, Mayerová (2017) have 

developed various activities with the Lego Wedo robot to improve students’ knowledge, skills, and 

abilities in their work on developing the secondary school curriculum. Yang et al. (2022) investigated 

the implications of educating primary and pre-school students with Matatalab. In another study, 

Korkmaz (2018) observed the effect of programming with the Lego EV3 robot on students’ problem-

solving and logical-mathematical thinking skills. However, Sáez-López et al. (2019) investigated the 

impact of using the Mbot robot on the mathematical thinking skills of primary school students. Turkish 

engineers developed the Kido-Boto robot as a Montesorri and STEM material for school students. 

Before the Kidoboto robot was included in the study, it was examined by field experts and researchers 

who thought it could be included. In line with the opinions of experts and researchers, it has been 

predicted that the kidoboto robot can easily teach coding to pre-school students. 

Additionally, it was stated that with this robot, students could code with a concrete programming 

approach and stories and games prepared for this without being connected to the screen. In this context, 

it was thought that the Kidoboto robot could help students improve their communication and physical 

development, social and emotional skills, and counting and problem-solving skills. It also helps achieve 

gains in communication skills, physical development, social and emotional skills, counting skills, and 

problem-solving and logical reasoning. All these studies focused on similar skills and acquisitions with 

educational robots that provide various activities. Educational robots have been observed to be effective 

in developing students’ programming, problem-solving, computational thinking, STEM, and logical-

mathematical thinking skills and in increasing students’ academic achievement and attitudes 

(Khodabandelou & Alhoqani, 2022; Usengül & Bahçeci, 2020; Korkmaz, 2018; Sáez-López et al., 2019) 

and educational robot designs have been developed to contribute to this line of trends. Therefore, it is 

possible to claim that educational robots are central to pedagogy. 

It is thought that pedagogical features for educational robots are central to determine the effectiveness 

of approaches, ensure the progress of the learning process working correctly, and make the incorporation 

of the educational robot in the educational process meaningful (Tang, Tung, & Cheng, 2020). However, 

it has been observed that the studies on educational robots do not focus properly on pedagogical 

approaches and theoretical frameworks and that the studies lack pedagogical practices, and it is often 
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emphasized that pedagogical approaches and theoretical perspectives are to be incorporated in 

educational robot studies (Xia & Zhong, 2018; Serholt, 2018; Schina, Esteve-González & Usart, 2021; 

Atman Uslu, Öztüre Yavuz & Koçak Usluel, 2022). Therefore, it can be said that studies aimed at 

determining the pedagogical characteristics of educational robots will fill a gap in the literature. For this 

reason, it is thought essential to examine the classifications of educational robots in the market to match 

educational robots to students’ achievements in educational processes and to determine their pedagogy 

of educational robots. Some studies highlight these requirements for classifying educational robots 

(O’Brien, 2020; Pei & Nie, 2018; Kocaçil, 2020). 

O’Brien (2020) classified educational robots by considering the physical design, coding, and training 

method in his study. His classification is shown in Figure 1. 

 
Figure 1. O’Brien’s educational robot classification 

As shown in Figure 1, O’Brien (2020) divided educational robots into four groups: physically coded 

robots, basic-level programmable robots, computer-programmable robots, and KIT-based robots. 

Physically coded robots are mounted robots. They are programmable with buttons and are primarily 

prepared for pre-school students. A learning process can be provided using game-based activities with 

these robots. Therefore, structured tasks and activities can be designed. Examples of robots that can also 

teach basic skills are the Kidoboto, Bee-Bot Robot, Cubetto Robot, Code-a Pillar Robot, and Thymio 

Robot. Robots programmed at the entry level are mounted robots that can be coded with a tablet, 

smartphone, and remote control and are intended for primary school students. A learning path can be 

provided with these robots by using game-based activities. Therefore, structured tasks and activities can 

be designed with these robots. Bootley Robot can be given as an example of a robot that can be used to 

teach basic writing and coding. Robots that can be programmed with a computer are assembled robots. 

It allows for block-based or text-based coding and is intended for elementary and secondary school 

students. These robots, structured tasks, and activities can be designed. This can provide a programmatic 

learning path using different sensors. It also allows complex and creative coding. Examples of these 

robots are Edison Robot, Sphero Bolt, and Mbot. Kit-based robots, unlike other robots, are unmounted. 

Students are expected to mount and program the robots by themselves. It allows block-based or text-

based coding. Structured tasks and activities can be designed with robots for high school students. 

Robots that enable programming-based learning by using the electronics and engineering knowledge of 

the users also help complex and creative coding by using problem-solving skills. Examples of these 

robots are LEGO Mindstorms EV3 and VEX. 

In a study, Pei and Nie (2018) classified educational robots by considering the functions of the robots 

and user knowledge. His type is shown in Figure 2. 

 
Figure 2. Pei and Nie’s educational robot classification 
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As shown in Figure 2, Pei and Nie (2018) divided educational robots into four groups: intelligent 

assistant robots, virtual simulation robots, non-common educational robots, and multi-functional suite 

robots. Intelligent assistant robots are speech systems that can use natural language technology. Thus, it 

is integrated with artificial intelligence. It also performs semantic recognition, emotional awareness, 

data mining, and analysis. An example of these robots is the Jill robot developed by IBM. Virtual 

simulation robots perform simulation and interaction tasks running on computers. Therefore, 3D 

graphics and simulation are in use. These robots have been used to develop students’ practical and 

innovative abilities and used in experimental studies or competitions. Microsoft Robotics Studio and 

iRobotQ 3D are examples of these robots, to name a few. Uncommon educational robots, however, are 

intended for special groups such as special needs education students. These robots can imitate facial and 

muscle movements or body behavior. It can also improve the emotional and social abilities of students 

with autism. Smart toys for preschoolers, medical education robots for medical students, and language 

training robots for language learning are examples of these educational robots. Finally, multi-functional 

suite robots develop students’ knowledge and skills. They can be freely assembled according to the 

teaching requirement, and they are suitable to be used by pre-school pupils to seniors. Different modules 

can be combined to complete various tasks and are ideal for STEM activities. Examples of these robots 

are the LEGO Kits and Ability-Storm. 

However, Kocaçil (2020) stated in his study that Parallax Robotics Sets, Fischertechnik Sets, Lego 

Mindstorms Sets, Makeblock Sets, VEX IQ Platform Sets, and Robotic Sets could be used as educational 

robots. To this end, he classified the educational robots according to their grade levels. He divided them 

into three groups a pre-school-primary school group, a middle school group, and a high school group. 

Educational robots classified in the preschool-primary school group are Cubetto, Cody Rocky, Bee-Bot, 

Clementoni, and LEGO Wedo 2.0; in the middle school groups are Makeblock Mbot, Makeblock mbot 

ranger, Makeblock ultimate, Robotis Dream, and LEGO Mindstorms EV3, and in the high school groups 

are LEGO Mindstorms EV3, VEX IQ, and Arduino UNO kits.  

However, Bravo, González, and González (2017) divided the programming languages used in 

educational robots into five groups as such as general programming languages, particular programming 

languages, visual programming languages, concrete programming languages, and text and visual 

programming languages. C/C++, Java, and Phyton languages are examples of available programming 

languages. Examples of specific programming languages are ROBOTC (LEGO Mindstorms and VEX 

Robotics), Aseba Studio (Thymio ROBOT), Robot Mesh Studio (VEX), and LeJOS (LEGO 

Mindstorms). In addition, however, Scratch, MBlock, Lego Mindstorms EV3, NXT-G, Built-in Studio 

for WeDo 2.0, PicoBlocks, Aseba Studio, Microsoft VPL, MySkit, Choregaphe are listed as examples 

of visual programming languages.  

However, the tangible programming languages Cubetto, Kibo, Project Bloks, CHERP, Tern, Playte, 

PROTEAS, Algoblocks, and Robo-Bloklar are given as examples. Finally, Blockly, Tickle, The Coder 

MIP App, R+ Task 2.0, EasyC, Scratch, Enchanting, Ardublock, MiniBloq, Modkit, and Alice are 

shown as examples of text-based and visual programming languages. In another study, Fessakis, Gouli, 

and Mavroudi (2013) stated why the educational robots classified in their research should be chosen for 

children. They indicated that software environments such as Scratch, Stagecast Creator, Squeak Etoys, 

Microworlds, and Toon Talk are helpful and straightforward for primary school students. The features 

of these programs that they think are suitable for children are listed as follows: having simple symbols 

and syntax, using drag-and-drop methods, having remarkable visual designs and characters, instantly 

viewing whether the codes are working, being away from traditional education, and providing game-

based learning. However, when the relevant research is examined, it is seen that the classification of 

educational robots is not evaluated primarily in terms of pedagogical features. Additionally, although it 

is seen that the characteristics and types of educational robots have been made generally, it is often 

emphasized that there is no focus on their pedagogical features. There is a lack of explanations of 

pedagogical features.  
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In this context, this study attempts to determine the pedagogical characteristics of educational robots by 

examining studies on 21st-century skills and educational robots, with special focus to create a rubric 

that includes these features. The second part of the study aims to investigate the suitability of the 

educational robot sets, which are frequently used, for the pre-school education level by using the rubric 

obtained. 

In this sense, this study focuses on the pedagogical features of educational robots, unlike previous 

studies on educational robots. Therefore, it is thought that it will contribute to the literature on the 

pedagogical evaluation of educational robots based on 21st-century skills. Additionally, it is believed 

that it will guide teachers in using educational robots suitable for the level of pre-school students. 

However, it is thought that the rubric developed for future research will contribute to future research in 

determining whether the newly designed educational robots are suitable for the level of pre-school 

students and choosing the prominent features of different educational robots. 

Research Problem 

1. What are the pedagogical features of educational robots that are widely used in the literature?  

2. Is the rubric tool developed to evaluate the pedagogical characteristics of educational robots valid and 

reliable? 

METHOD 

This study was conducted in two stages. In the first stage, the rubric was developed, and in the second 

stage, the suitability of the developed rubric and educational robots for the pre-school education level 

was evaluated. A mixed-method research design was employed in this study. A qualitative method was 

used to create the rubric items, and the rubric development was also supported through a quantitative 

process by including expert opinions and ensuring content validity. Furthermore, a descriptive survey 

model, one of the quantitative designs, was used to examine the suitability of educational robots for the 

pre-school education level.  

Study Group 

In this study, the study group consists of five academicians, two of whom work in the field of 

Educational Sciences, one in the area of Computer Technologies, one in the field of Computer and 

Instructional Technologies Education, and one in the field of Software Engineering. They are experts in 

developing rubric tools and have previous experience with educational robots. Furthermore, four 

experts, two Computer and Instructional Technologies Education teachers, and two field experts, who 

are experienced in robotics, are involved in the evaluation of educational robots. However, a total of 

seven educational robots, namely, Kidoboto, Lego EV3, Mbot, Lego Spike, Lego Wedo, Matatalab, and 

Lego Boost, were included in the evaluation. 

Development of Data Collection Tool 

The literature has been reviewed to create rubric items, and the classification of educational robots and 

the achievements of pre-school students’ 21st-century skills have been examined. The findings show 

that different definitions and categories are available at the national and international levels (ATC21S, 

2010; ISTE, 2019; MONE, 2013; P21, 2019). From these studies, the P21 platform has gathered 21st-

century skills under the headings of learning and innovation skills, life and career skills, information, 

media, and technology skills. Using these definitions and classifications, 21st-century skills were 

discussed on different topics, and achievements have been determined (Kalemkuş & Bulut Özek, 2021; 

Yıldırım & Ortak, 2021; Dinler et al., 2021) A 24-item rubric is created considering the findings of the 

literature review. The designed rubric items are e-mailed as forms to five experts in the field to determine 

the structural suitability and intelligibility level. Opinions have been made about the rubric items created 

by these experts. Experts have been asked to evaluate rubric items using options such as “appropriate, 

inappropriate, and correctable” to assess them. To identify the items that are not suitable and need to be 

corrected, the section “Your warning/suggestion regarding the item” was created, and they were asked 

to explain in the section. Additionally, apart from the listed items in the form, the “Item Suggestions” 
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section was created for the items the experts believe should be added. Table 3 contains some information 

about expert opinions. 

Table 3. Examples of expert opinions on rubric substances 

Expert Rubric Item Evaluation Explanation 

Expert 1 It should allow for different 

activities/tasks. 

Improvable. What kind of these different activities? 

Expert 2 It should allow for different 

activities/tasks. 

Improvable. This feature requires the robot’s complex 

design, which may not be particularly suitable 

for preschoolers. But it is necessary for high-

level users. 

Expert 3 Error codes/messages are 

displayed on the interface. 

Improvable. On the interface or the screen? The phrase “on 

screen” seemed to be too much. 

Expert 4 The interface features 

remarkable visual design and 

characteristics. 

Improvable. What if the visual designs are eye-catching but 

lack character? 

Expert 5 The settings of the robot can be 

adjusted in different ways. 

Improvable. This was a bit of an ambiguous statement. 

Perhaps it will be clearer as follows:  

“It can adjust the robot’s settings according to 

its purpose.” 
 

After obtaining the experts’ opinions, the rubric items have been re-examined, and the necessary 

arrangements have been made. The items that need to be removed from the rubric items have been 

removed, items deemed appropriate to be added have been added, and items that need to be edited have 

been updated in line with expert opinion. As a result, a pedagogical rubric is obtained for educational 

robots with 32 items consisting of 0–4 points. 

During the creation of the rubric, to evaluate the harmony of the experts, they were asked to assess the 

final version of the rubric in the range of “1-Appropriate, 2-Adjustable, 3-Not Appropriate.” Although 

according to the compliance assessment of the experts, adjustments were made in items 1 and 6, item 

30 was removed from the rubric. Therefore, 31 items were evaluated. According to Miles and Huberman 

(1994), the percentage of consensus is calculated as follows. 

Percentage of Consensus = Consensus / (Consensus + Disagreement) x 100 

In this study, the calculation of the consensus percentages was made by the researcher for each question 

separately. Accordingly, for items 1, 2, 6, 7.9, 10, 11, 12, 17, 18, 20, 24, 27, and 29, the consensus 

percentage is 80.00%, and the consensus percentage in the other items is calculated as 100.00%. The 

consensus percentage for all items was found to be 91.33%. If the consensus rate between experts is 

higher than 70%, it can be said that their coding is reliable (Creswell, 2017). 

It has been determined that the rubric items created with expert opinions are acceptable to evaluate 

educational robots fairly. Additionally, rubric items were divided into factors according to expert 

opinions, twenty-first-century features, and features of educational robots. An expert view was sought 

for the factors’ terminology, which was taken from the statements in the items. In this direction, four 

elements have been created. Accordingly, items 3, 12, 23, 27, 28, 60, and 31 are named “Flexibility and 

Adaptation” (total number of items n=7), items 1, 5, 11, and 26 are designated as “Technological 

Integration” (total number of items n=4), articles 4, 8, 9, 10, 13, 14, 15, 16, 17, 18, 20, 24, 25, and 29 

are named as “Support to Learning” (total number of items n=14) and articles 6, 7, 19, 21, 22, and 2 are 

called “Educational Design” (total number of items n=6). The rubric given in the final form is presented 

in Annex 1. 

Data Analysis 

With the developed rubric, the educational robots, Kidoboto, Lego EV3, Mbot, Lego Spike, Lego Wedo, 

Matatalab, and Lego Boost, were evaluated between 0 and 3 points by four experts. The data obtained 

from the four experts have been averaged separately for each robot. However, each factor was averaged 

and examined on a factor basis. In this direction, educational robots were compared according to the 

averages obtained. Additionally, the consensus percentage (Consensus / (Consensus + Disagreement) x 
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100) was calculated for the rate of consensus of expert opinions when developing the rubric and for 

calculating the percentage of harmony of the responses given by the experts in the evaluation of the 

rubric and robots. Accordingly, the rates of consensus of the answers provided by the experts in the 

assessment of the robots with the rubric are given in Table 4. 

Table 4. Percentage of consensus according to expert evaluations of educational robots 

 

 

Item No 

Educational Robots 

Kidoboto Lego EV3 MBot Lego 

Spike 

Lego 

Wedo 

Matatalab Lego 

Boost 

Consensus Percentage 

1 75 100 40 50 75 100 50 

2 100 75 50 75 75 100 75 

3 75 100 100 100 100 75 75 

4 75 75 75 100 100 75 75 

5 100 100 50 75 100 75 75 

6 75 50 50 50 75 75 75 

7 75 40 40 40 75 40 75 

8 75 50 40 50 100 75 75 

9 100 50 100 100 75 40 100 

10 100 50 75 75 100 40 50 

11 100 75 75 75 40 40 40 

12 100 40 40 40 75 75 50 

13 75 75 75 50 100 75 50 

14 75 50 75 50 75 50 75 

15 40 75 50 75 100 75 50 

16 40 100 50 75 50 50 75 

17 75 40 75 40 0 75 75 

18 100 100 75 75 50 40 75 

19 75 75 40 75 75 40 75 

20 100 75 100 75 75 75 100 

21 100 50 75 50 50 40 75 

22 75 100 100 40 40 40 50 

23 40 50 40 50 75 50 75 

24 75 75 100 75 75 50 75 

25 40 75 75 40 40 40 75 

26 100 75 50 100 100 100 75 

27 75 50 75 75 75 75 75 

28 40 75 50 50 75 75 75 

29 100 75 75 75 100 40 75 

30 75 100 50 50 100 40 40 

31 50 50 50 40 100 40 75 
 

When the consensus percentages for the Kidoboto educational robot are analyzed in Table 4, there is 

100% consensus for items 2,5,9,10,11,12,18,20,21,26, and 29; while for items 1,3,4, 

6,7,8,13,14,17,19,22,24,27, and 30, it is 75%; and for item 31, it is 50%, and for items 15,16,23,25 and 

28 it is 40%. When the consensus percentages for the Lego EV3 educational robot are examined, there 

is 100% agreement for items 1,3,5,16,18,22, and 30; while for items 2,4,11,1315,19,20,24,25,26, 28, 

and 29, it is 75%; and for items 6,8,9,10,14,21,23,27 and 31 it is 50%; there is 40% consensus for items 

7, 12, and 17. When the consensus percentages for the Mbot educational robot are examined,  it is 100% 

for items 3,9,20,22, and 24; for items 4,10,11,13,14,17,18, 21,25,27, and 29, it is 75%; and it is 50% for 

items 2,5,6,15,16,28,30 and 31; there is 40% consensus for items 1,7,8,12,19 and 23. When the 

consensus percentages for the Lego Spike educational robot are examined, there is 100% consensus in 

items 3,4,9 and 26, while for items 2,5,10,11,15,16,18,19,20,24,27, and 29, it is 75%; it is 50% for items 

1,6,8,13,14,21,23,28, and 30; there is 40% consensus for items 7,12,17,22,25 and 31. When the 

consensus percentages for the Lego Wedo educational robot are examined, there is 100% agreement in 

items 3,4,5,8,10,13,15,26,29,30, and 31;  while for items 1,2,6,7,9,12,14,19,20,23,24,27, and 28, it is 

75%; it is 50% for items 16, 18, and 21; it is 40% consensus for items 11.22 and 25 and 0% for item 17. 

When the consensus percentages for the Matatalab educational robot are examined, there is 100% 
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consensus in items 1,2 and 26, while it is 75% for items 3,4,5,6,8,12,13,1517,20,27, and 28; it is 50% 

for items 14, 16, 23, and 24; there is 40% consensus for items 7,9,10,11,18,19,21,22,25,29,30, and 31. 

Finally, when the consensus percentages for the Lego Boost educational robot are examined, there is 

100% consensus in items 9 and 21, while for items 2,3,4,5,6,7,8,14,16,17,18,19,21, 

23,24,25,26,27,28,29, and 31, it is 75%; for the items 1,10,12,13,15, and 22  it is 50%, and it is 40% for 

items 11 and 30. 

According to the evaluations by the experts, if the consensus rate is higher than %70, it can be said that 

coding is reliable (Creswell, 2017; Miles & Huberman, 1994). However, when the consensus 

percentages of the experts are examined separately for each educational robot, it is seen that items show 

a low consensus rate below 70%. It is thought that this is because the experts evaluating the items have 

different backgrounds in educational robots. Therefore, the experts’ observation of educational robots 

is based on other activities and examples while assessing. 

 

FINDINGS 

The average scores for the educational robots, in line with expert opinions, according to the 

Technological Instructional Design factor and related items, are shown in Table 5. 

Table 5. Average scores of educational robots by technological integration factor 

I Item Kidoboto Lego 

EV3 

MBot Lego 

Spike 

Lego 

Wedo 

Matatalab Lego 

Boost 

1 Settings that affect the characteristic 

behavior of the robot can be adjusted. 0 3 1.7 2.5 2.7 0 2 

11 It is possible to use other technologies 

(smartphones, 3D printers, etc.) to 

conduct various activities. 0 2.2 2.5 2.2 1.7 1 2 

26 It is controllable by various 

technologies (Tablet, computer, remote 

control, etc.). 0 2.7 2.5 3 3 0 2 

5 The drag-and-drop method was used at 

the interface. 0 3 2.5 2.7 3 .7 3 

Technological Integration  0 2.8 2.3 2.6 2.6 .4 2.3 
 

When Table 5 is examined, according to the item (M=1: “settings that affect the characteristic behavior 

of the robot can be adjusted.”), the educational robot with the highest score was Lego Spike, and the 

educational robot with the lowest score was Kidoboto and Matatalab. According to the item (M=11: “It 

is possible to use other technologies (smartphones, 3D printers, etc.) to conduct various activities.”), the 

educational robot with the highest score is Mbot, and the educational robot with the lowest score is 

Kidoboto. According to the item (M=26: “It is controllable by various technologies (Tablet, computer, 

remote control, etc.).”), the educational robot with the highest score was Lego EV3, and the educational 

robot with the lowest score was Kidoboto and Matatalab. According to the item (M=5: “The drag-and-

drop method is used in the interface.”), the educational robot with the highest score was Lego Spike, 

and the educational robot with the lowest score was Kidoboto. Finally, according to the technology 

integration factor average scores, it can be said that the robot with the highest score was Lego Ev3, and 

the educational robot with the lowest score was the Kidoboto robot. Additionally, when educational 

robots are evaluated according to the Technological Integration factor, the use of Lego EV3, Lego Wedo, 

Lego Spike, Lego Boost, and Mbot robots seems to be more suitable in pre-school education regarding 

the scores obtained for the items as shown in Table 5. The average scores of educational robots, in line 

with expert opinions, according to the Instructional Design factor and related items, are shown in Table 

6. 
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Table 6. Average scores of educational robots by educational design factors 

I Item Kidoboto Lego 

EV3 

MBot Lego 

Spike 

Lego 

Wedo  

Matatalab Lego 

Boost 

2 

 

Error codes or messages are displayed at 

the interface. 0 .2 1.5 .2 .2 0 0 

6 

 

The interface contains appropriate visual 

designs. .2 2.5 2.5 2.5 2.7 .5 3 

7 

 

There are remarkable visual characters at 

the interface. .2 1.7 2.2 2 2.7 1,2 3 

19 

 

It checks whether the codes work 

properly for the purpose or not. .2 .2 1,7 .2 .2 .7 0 

21 

 

The visual design of the robot is 

interesting. 1 2.5 2.2 2.5 2.5 2 2 

22 

 

The visual design of the interface is 

interesting. .2 2 2 2,2 2 1.2 2 

Educational Design Educational 

Design 1.5 2.0 1.6 1.8 1.0 1.7 
 

An examination of Table 6 reveals that according to the item (M=2), the educational robot with the 

highest score is Mbot and the educational robot with the lowest score is Kidoboto and Matatalab. 

According to the item (M = 6), the educational robot with the highest score is Lego Wedo, and the 

educational robot with the lowest score is Kidoboto. According to the item (M = 7), the educational 

robot with the highest score was Lego Wedo, and the educational robot with the lowest score was 

Kidoboto. According to the item (M=19), the educational robot with the highest score is Mbot, and the 

educational robot with the lowest score is Lego Boost. According to the item (M = 21), the educational 

robot with the highest score was Lego Wedo, Lego EV3, and Lego Spike, and the educational robot with 

the lowest score was Kidoboto. According to the item (M=22), the educational robot with the highest 

score is Lego Spike, and the educational robot with the lowest score is Kidoboto. Generally, it can be 

said that the robot with the highest score according to the educational design average scores is the Mbot 

and the educational robot with the lowest score is the Kidoboto robot. Also, according to the educational 

design factor average score, the robot with the highest score was Lego Ev3, and the educational robot 

with the lowest score was the Kidoboto robot. Additionally, according to the Educational Design factor, 

the education robots, Lego EV3, Lego Wedo, Lego Spike, Lego Boost, and Mbot robots are more 

suitable in terms of showing error codes on the interface, finding appropriate visual designs, finding 

remarkable visual characters, checking codes and making the visual design of the robot and interface 

interesting, for educating pre-school students. The average scores of educational robots, in line with 

expert opinions, according to the Flexibility and Adaptation factor and its related items, are shown in 

Table 7. 

Table 7. Average scores of educational robots on flexibility and adaptability factors 

I Item Kidoboto Lego 

EV3 

MBot Lego 

Spike 

Lego 

Wedo  

Matatalab Lego 

Boost 

3 

 

 

The robot can be easily coded by 

illiterate students thanks to blocks of 

simple symbols. 1.5 0 0 0 2 2 0 
         

12 

 

Activities with educational robots are 

suitable to be associated with real life. 1 2.2 2 2 2.2 .7 2 
         

23 

 

Piece assembly processes are suitable for 

student level. .7 1.5 1.2 1.5 1.7 2.5 1 
         

27 

 

Existing parts can be used for different 

purposes. .2 2.5 1.2 2.7 2.7 .2 2 
         

28 

 

It provides an opportunity to study and 

learn on their own. 1 1.7 1.5 1 1.7 2.2 1 
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Table 7 (Continued).  Average scores of educational robots on flexibility and adaptability factors 

I Item Kidoboto Lego 

EV3 

MBot Lego 

Spike 

Lego 

Wedo  

Matatalab Lego 

Boost 

30 

 

 

The programming interface is designed 

in a way that the age groups can easily 

understand. .5 1 .5 1 2 1.2 1 
         

31 

 

 

The activities offered by the educational 

robot set are compatible with the pre-

school program. 1.5 .5 .5 .7 2 2 0 
         

Flexibility and Adaptation 

 

Flexibility 

and 

Adaptation 1.4 1.0 1.3 2.1 1.6 1.0 
 

When Table 7 is examined, according to the item (M=3 “The robot can be easily coded by illiterate 

students thanks to blocks consisting of simple symbols”), the educational robot with the highest scores 

is Lego Wedo, Matatalab, and the educational robot with the lowest scores Lego EV3, Mbot, Lego 

Spike, and Lego Boost. According to the item (M=12 “The activities with the educational robot are 

convenient to be associated with real life”), the educational robot with the highest score is Lego EV3, 

Lego Wedo, and the educational robot with the lowest score is Kidoboto. According to the item (M=23 

“Part assembly operations are suitable for student level.”), the educational robot with the highest score 

is Matatalab, and the educational robot with the lowest score is Kidoboto. According to the item (M=27 

“Existing parts can be used for different purposes.”), the educational robot with the highest score is Lego 

Spike and Lego Wedo, and the educational robot with the lowest score is Kidoboto and Matatalab. 

According to the item (M=28: “It provides the opportunity to self-study and learn.”), the educational 

robot with the highest score is Matatalab, and the educational robot with the lowest score is Kidoboto 

Lego Spike and Lego Boost. According to the item (M=30: “The programming interface is designed in 

such a way that the age group can easily understand it.”), the educational robot with the highest score 

was Lego Wedo, and the educational robot with the lowest score was Kidoboto. According to the item 

(M=31: “The activities offered by the educational robot set are compatible with the pre-school 

program.”), the educational robot with the highest score is Matatalab, and Lego Wedo and the 

educational robot with the lowest score is Lego Boost. Generally, it can be said that the robot with the 

highest score in terms of flexibility and adaptability factor averages is Lego Wedo, and the educational 

robot with the lowest score is the Kidoboto robot. Finally, it can be said that the robot with the highest 

score in terms of flexibility and adaptability factor average scores is Lego Ev3, and the educational robot 

with the lowest score is the Kidoboto robot. Additionally, when educational robots are evaluated 

according to the Flexibility and Adaptation factor due to their features such as being efficiently coded 

by illiterate students, associating activities with real life, the appropriateness of part joining processes, 

the availability of parts for different purposes, the presentation of self-study and learning opportunities, 

the suitability of the programming interface and activities in terms of the usefulness of the programming 

interface and activities  Lego EV3, Lego Wedo, Lego Spike, and Matatalab robots are more appropriate 

for educating pre-school students. The average scores of educational robots, in line with expert opinions, 

according to the Support to Learning factor and related items, are shown in Table 8. 

Table 8. Average scores of educational robots according to the support to learning factors 

I Item Kidoboto Lego 

EV3 

MBot Lego 

Spike 

Lego 

Wedo 

Matatalab Lego 

Boost 

24 

 

The robot includes voice 

instructions. .2 1.5 0 .5 .2 .5 2 
         

25 

 

The robot includes visual 

instructions. .7 2.2 .5 2.2 1.7 2 2 
         

29 

 

 

The educational robot allows 

different robot designs that can 

perform the same function. 0 2.5 1.7 2.7 3 1.2 2 
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Table 8 (Continued). Average scores of educational robots according to the support to learning factors 

I Item Kidoboto Lego 

EV3 

MBot Lego 

Spike 

Lego 

Wedo 

Matatalab Lego 

Boost 

8 

 

The interface includes visual 

instructions. .7 2.5 1.2 2.5 3 .7 3 
         

9 

 

The interface includes voice 

instructions. 0 .5 0 0 .2 .7 0 
         

10 

It provides opportunities for 

various activities/tasks. 1 2.5 2.7 2.7 3 1.7 2 
         

4 

 

The educational robot kit provides 

examples of these activities. .7 2.7 2.7 3 3 2.7 3 
         

13 Develops creativity skills. 1.2 2.7 2.2 2.5 3 2.2 2 

 
 

       

14 

 

The develops problem solving 

skills. 1.2 2.5 2.2 2.5 2.7 2.5 2 
         

15 

 

Develops algorithmic thinking 

skills. 1 2.7 2.5 2.7 3 2.7 2 
         

16 Develops psychomotor skills. 1 3 1.5 2.2 2.5 1.5 3 
         

17 

 

Develops collaborative working 

skills. .2 1.7 1.2 1.7 1.5 1.2 2 
         

18 

 

It offers several methods for 

reviewing errors. 0 0 .7 .2 .5 1 0 
         

20 

 

Give appropriate feedback on the 

tasks performed. 0 .2 0 0,5 .5 0,2 0 
         

Support to Learning Support to 

Learning 2.0 1.4 1.9 2.0 1.5 1.8 
 

When Table 8 is examined, according to the item (M=24: “The robot includes voice instructions.”), the 

educational robot with the highest score is Lego Boost, and the educational robot with the lowest score 

is Mbot. According to the item (M=25: “The robot includes visual instructions.”), the educational robot 

with the highest score is Lego Spike and Lego EV3, and the educational robot with the lowest score is 

Mbot. According to the item (M=29: “The educational robot makes it possible to design different robots 

that can perform the same function.”), the educational robot with the highest score is Lego Spike, and 

the educational robot with the lowest score is Kidoboto. According to the item (M=8:” The interface 

contains visual instructions.”), the educational robot with the highest score was Lego Wedo and Lego 

Boost, and the educational robot with the lowest score was Kidoboto. According to the item (M=9: “The 

interface includes voice instructions.”), the educational robot with the highest score is Matatalab, and 

the educational robot with the lowest score is Kidoboto, MBOT, Lego Spike, and Lego Boost. According 

to the item (M=10: “It gives opportunity to various activities/tasks.”), the educational robot with the 

highest score was Lego Wedo, and the educational robot with the lowest score was Kidoboto. The 

educational robot with the highest score according to the item (M=4: “The educational robot kit provides 

an example of activity.”) is Lego Wedo, Lego Boost, and Lego Spike, and the educational robot with 

the lowest score was Kidoboto. The educational robot with the highest score according to the item 

(M=13: “From the services of creativity.”) is Lego Wedo, and the educational robot with the lowest 

score is Kidoboto. The educational robot with the highest score according to the item (M=14: “Doesn’t 

troubleshoot.”) was Lego Wedo, and the educational robot with the lowest score was Kidoboto. The 

educational robot with the highest score according to the item (M=15: “Ignore algorithmic.”) was Lego 

Wedo, and the educational robot with the lowest score was Kidoboto. The educational robot with the 

highest score according to the item (M=16: “Psycomotor design.”) was Lego Boost, and the educational 

robot with the lowest score was Kidoboto. According to the item, the educational robot with the highest 
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score (M=17: “Satisfied with collaborative work.”) was Lego Boost, and the educational robot with the 

lowest score was Kidoboto. The educational robot with the highest score according to the item (M=18: 

“It provides options for reviewing errors.”) was Matatalab, and the educational robot with the lowest 

score was Lego EV3, Lego Boost, and Kidoboto. The educational robot with the highest score according 

to the item (M=20: “It will be returned to us for assigned missions.”) was Lego Wedo, Lego Spike, and 

the educational robot with the lowest score was Kidoboto, Lego Boost, and Mbot. Finally, it can be said 

that the robot with the highest score in education was Lego Ev3 and the robot with the lowest score was 

the Kidoboto robot. Additionally, when educational robots are evaluated according to the Support to 

Learning factor because of their features, such as the inclusion of audio and visual instructions, enabling 

different robot designs, the inclusion of audio and visual instructions on its interface,  allowing for 

constructing various activities and examples, providing opportunities for developing 21st-century and 

psychomotor skills,  offering multiple methods for reviewing errors and providing appropriate feedback 

for the given tasks, it can be said that  Lego EV3, Lego Wedo, Lego Spike, Lego Boost, Matatalab, and 

Mbot robots are more suitable for educating pre-school students. 

CONCLUSION and DISCUSSION 

Educational robots were evaluated in terms of pedagogical features. Considering the technological 

integration dimension, Lego EV3, Lego Wedo, Lego Spike, Lego Boost, and Mbot are found to be more 

suitable for educating pre-school students in terms of setting the characteristic behavior of the robot, 

using it with other technologies, controlling it through different technologies and using the drag-and-

drop interface. Similarly, by examining the educational robots studies by Yang et al. (2022) and O’Brien 

(2020) at the pre-school level, it has been seen that educational robots with certain features, such as 

Matatalab and Kidoboto, have positive benefits in terms of technological integration. Additionally, this 

study concluded that the technological integration of Lego sets, especially Lego EV3, is more valuable 

than Mbot and other Lego sets. However, although educational robots such as Kidoboto and Matatalab 

can be used in terms of technological integration, these educational robots need to be further developed 

with respect to technological integration. 

Considering the educational design dimension, we concluded that Lego EV3, Lego Wedo, Lego Spike, 

Lego Boost, and Mbot robots are suitable for educating pre-school students in terms of the robot’s 

characteristic behavior adjustment, use with other technologies, control via other technologies and the 

use of drag-and-drop interface. However, considering the educational design dimension, Lego EV3, 

Lego Wedo, Lego Spike, Lego Boost, and Lego EV3, Lego Wedo, Lego Spike, and Lego Boost Mbot 

robots are more prominent for educating pre-school students. Furthermore, when similar studies in the 

literature are examined, it is seen that educational robots such as Lego Wedo, Lego Spike, and Lego 

EV3, apart from the pre-school group, are more prominent in educational design for different levels 

(Usengül & Bahçeci, 2020; Tweedale, 2022; McAllister & Glidden, 2022; Korkmaz, 2018), and for the 

pre-school level, educational robots with features such as Matatalab come to the fore in terms of 

educational design (Yang et al., 2022). Additionally, this study concluded that the educational design of 

the Mbot set for pre-school level is more beneficial than other educational robots. However, although 

educational robots that do not have an interface, such as Kidoboto, can be used in educational settings, 

these robots need to be developed in terms of educational design. 

In terms of flexibility and adaptability dimensions, Lego EV3, Lego Wedo, Lego Spike, and Matatalab 

robots are found to be more prominent for educating pre-school students due to having the abilities such 

as to be efficiently coded by illiterate students, the relevance of activities to real-life, the suitability of 

parts joining processes, the availability of parts for different purposes, the opportunity to self-study and 

learn, the suitability of the programming interface and activities. Additionally, in this study, the 

flexibility and adaptability of the Lego Wedo set are found to be more prominent than other educational 

robots. Although educational robots such as Kidoboto are usable in flexibility and adaptability, they 

need to be developed in terms of flexibility and adaptation. When similar studies are examined in the 

literature, it is seen that educational robots are not considered in terms of flexibility or adaptation 

dimension. 
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Finally, considering the learning support dimension, due to their features of having audio and visual 

instructions, allowing for different robot designs, containing audio and visual instructions on the 

interface, allowing for the production of various activities and examples, providing an opportunity for 

developing of twenty-first-century skills and psychomotor skills, offering multiple options for reviewing 

mistakes,  Lego EV3, Lego Wedo, Lego Spike, Lego Boost, Matatalab, and Mbot robots are more 

prominent for educating pre-school students. 

Examining the literature reveals that educational robots Lego EV3, Mbot, Matatalab, Lego Spike, and 

Lego Wedo, which are evaluated to be beyond the pre-school level, come to the fore in terms of the 

learning support dimension (McAllister & Glidden, 2022); Tweedale, 2022; Khodabandelou & 

Alhoqani, 2022; Usengül & Bahçeci, 2020; Yang et al., 2022; Korkmaz, 2018; Sáez-López et al., 2019). 

In this study, the Lego EV3 set stands out more than other educational robots in learning support. 

Although educational robots such as Kidoboto, which do not allow robot design, have limited activities, 

and exclude feedback for errors, can be used to support learning, there is an obvious need to be further 

developed in terms of learning support. 

Recommends and Limitations 

This study is limited to robots that are widely used in the literature and can be accessed by experts. 

Additionally, this study was prepared to classify educational robots used only for pre-school students. 

Therefore, the pedagogical classification of educational robots used for primary, secondary, and high 

school students can be done in future research. 
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ANNEX-1 

Pedagogical Characteristics of Educational Robots Rubric 

Factor Item Features 

Flexibility  

and  

Adaptation 

3 The robot can be easily coded by illiterate students thanks to blocks of simple symbols. 

12 Activities with educational robots are suitable to be associated with real life. 

23 Piece assembly processes are suitable for student level. 

27 Existing parts can be used for different purposes. 

28 It provides the opportunity to study and learn on their own. 

30 The programming interface is designed in a way that the age group can easily understand. 

31 The activities offered by the educational robot set are compatible with the pre-school 

program. 

Technological 

Integration 

1 Settings that affect the characteristic behavior of the robot can be adjusted. 

11 It is possible to use other technologies (smartphones, 3D printers, etc.) to carry out various 

activities. 

26 It is controllable by various technologies (Tablet, computer, remote control, etc.). 

5 The drag-and-drop method is used in the interface. 

Support to  

Learning 

24 The robot includes voice instructions. 

25 The robot includes visual instructions. 

29 The educational robot allows different robot designs that can perform the same function. 

8 The interface includes visual instructions. 

9 The interface includes voice instructions. 

10 It provides opportunities for various activities/tasks. 

4 The educational robot kit provides examples of activities. 

13 Develops creativity skills. 

14 Develops problem solving skills. 

15 Develops algorithmic thinking skills. 

16 Develops psychomotor skills. 

17 Develops collaborative working skills. 

18 It offers several methods for reviewing errors. 

20 Gives appropriate feedback on the tasks performed. 

Educational   

Design 

2 Error codes or messages are displayed on the interface. 

6 The interface has appropriate visual designs. 

7 There are remarkable visual characters in the interface. 

19 It checks whether the codes work properly for the purpose or not. 

21 The visual design of the robot is interesting. 

22 The visual design of the interface is interesting. 
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Abstract  

This study aims to examine the relationship between the academic achievement of primary school students and their 

academic grit. It also tried to determine whether the academic grit of the students affected various variables. The research is 

a quantitative study based on the relational screening model. The study sample consists of 400 fourth-grade students in the 

center of Sivas, which was determined by the proportional stratified method. Personal information form and Academic 

Perseverance Scale were used as data collection tools. According to the study results, a significant relationship was found 

between academic achievement and academic grit. This relationship was found to be significant, moderate, and positive. In 

addition, the study determined that academic perseverance differed significantly according to gender, father's education 

status, socioeconomic status, and pre-school education status. However, it was observed that academic perseverance did not 

differ according to the number of siblings and the mother’s educational status. 

Keywords: Primary school, academic grit, academic success, fourth-grade student.  

 

INTRODUCTION 

Education helps individuals adapt to life in all stages of life. Individuals can keep up with the 

adaptation process to the extent that they can use their abilities. Education aims to create behavioral 

changes in individuals by supporting their cognitive, social, emotional, and moral development 

(Akyuz, 2012). The aspect of education related to cognitive development is associated with academic 

success. Therefore, it can be considered that the cognitive development of a student with high 

academic success is also developed at a desired level. Rivnik, Hanuskek, & Kain (2005) defined 

academic success as the attainment of targeted goals in terms of education and suggested that it covers 

behavioral changes that occur in individuals apart from psychomotor and emotional development.  

Academic success, one of the most significant indicators of knowledge acquisition, is necessary for 

individuals to find jobs, advance their careers and attain the things they value. Therefore, the factors 

that affect academic achievement have been examined by many researchers (Reraki, Celik, & 

Saricam, 2015). Many factors affecting academic success, including education provided by the 

teacher, the student’s efforts, school climate, the family’s attitude towards education, participation of 
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the family in education at home or school, the environment where the school is located, the 

developmental period that the child is going through, the educational status of parents, socioeconomic 

level, character traits of the student and gender (Jeynes, 2011). 

The reason why individuals with the same intelligence level have a different level of academic 

success (apart from these factors) has long been a topic of research for pedagogues and psychologists. 

It is seen in the studies that the determination of the individual is a strong factor in increasing 

academic success (Credé, Tynan, & Harms, 2017). Allen, Kannangara, and Carson (2021), Clarck and 

Malecki (2019), Jiang et al. (2019), and Lam and Zhou (2019) examined the connection between 

academic grit and success; Datu, Yuen, and Chen (2017) studied grit and self-sufficiency in academic, 

career and skill development. Meyer et al. (2020) searched the relationship between grit and 

endurance. Determination is another factor considered as important as intelligence for academic 

success. Grit is the effort exerted despite failures and problems and a variable that requires working 

keenly against challenges while maintaining interest in the subject. In sum, success is a product of 

talent and effort (Datu, Yuen, & Chen, 2017; Duckworth, Peterson, Matthews, & Kelly, 2007; 

Sturman & Zappala-Piemme, 2017). 

Grit is an indispensable variable for success (Al-Mutawah & Fateel, 2018; Bozgun & Basgul, 2018). 

Academic determination represents the desired quality of academic behaviors required for both short- 

and long-term academic success and the acquisition of a degree (Arslan, Akin, & Citemel, 2013; 

Ozhan & Boyaci, 2018). Grit can be defined as self-commitment to achieve a certain goal in the long 

run (Mohan & Kaur, 2021). Grit involves two factors: degree of effort and consistency of interest. The 

first one refers to how persistently people facing difficulties make an effort. Consistency of interest 

reflects the tendency to support a similar line of interest for an extended period (Duckworth & Quinn, 

2009). Apart from these two dimensions, it is thought that grit, representing one’s ability to adapt to 

changing conditions in life in a practical way, is also associated with adapting to situations, expecting 

challenges, accepting changes, being flexible, and overcoming new challenges (Datu et al., 2017). 

More grit individuals are more persistent and hardworking, are more motivated to set long-term goals 

and projects, and can better focus (Bazelais, Lemay, & Doleck, 2016).  

While grit emphasizes individual differences that lead to success, it is influenced by general 

achievement criteria. Being aware of these achievement criteria, it is substantial for educators to know 

the grit skills levels of their students (Mohan & Kaur, 2021). The issue of academic stability has been 

studied by researchers in recent years. These studies are included to determine academic success and 

performance (Lam & Zhau, 2019). As a notion that has recently emerged, academic grit is also 

regarded as a feature of motivation that partly determines the approaches and strategies related to 

academic tasks (Alhadabi et al., 2019). 

Grounds and Significance of the Research 

The literature review reveals that there are studies performed to analyze the association between 

academic grit and success (Christopoulou et al., 2018; Dixson, 2019; Duckworth & Quinn, 2009; 

Akos & Kretchmar, 2017; Clark & Malecki, 2019; Dixson et al., 2016; Duckworth et al., 2007; 

Hodge, Wright, & Bennett, 2017; Hwang, Lim, & Ha, 2017; Hinojosa, Lu, & Vela, 2019; Jiang et al., 

2019; Kleiman, Adams, Kashdan, & Riskind, 2013; Perez, 2015; Reraki et al., 2015; Rimfeld et al., 

2016; Rogers, Strayhorm, 2014; Townsend, & Lindner, 2004; Tucker-Drob et al., 2016; Weisskirtch, 

2016; West et al., 2016; Wolters & Hussain, 2015). Looking at the literature, Dixson (2019), Gümüş 

(2021), Duckworth and Quinn (2009), and Serin (2021b) stated that high school students, secondary 

school students by Clark and Malecki (2019), Rojas and Usher (2012), Acar (2021), Ural and Çınar 

(2014), Borton and Grelle (2013); It was observed that the grits of undergraduate students were 

examined by Reraki, Çelik, and Sarıçam (2015), Wolter and Hussain (2015), Porter (2019). The 

difference between the study from these studies is that it examines the academic grit of primary 

school 4th-grade students. When the studies are examined, there are also studies examining the 

perseverance of primary school students (Eryiğit, 2022; Jiang et al., 2019). The difference between 

the study from these studies is that it examines the relationship of academic grit with success and its 
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effect on various variables. In addition, it was seen that most of the studies on academic grit in the 

literature were not conducted with primary school students. 

However, most of these studies were not carried out with primary school students, and it can be 

suggested that research is limited since academic grit is a new field (Cohen, 2015). Literature review 

shows that analysis of academic grit in terms of various variables is also limited. Studies carried out 

with lower age groups (Postigo, Cuesta, Fernández-Alonso, García-Cueto, & Mu˜niz, 2021) suggest 

that failure in school, especially as age increases increases as a result of a decrease in academic grit. 

Therefore, it is necessary to take the necessary steps to encourage and reinforce academic grit in these 

groups. Because it is thought that academic grit should be examined by researchers (Costa & Faria, 

2018; Lou & Noels, 2019). In addition, researchers suggest that academic perseverance may mediate 

perceptions and beliefs about school work and success (Kaya & Karakoc, 2022). In this regard, the 

research is significant in terms of analyzing the relationship between academic grit and the success of 

4th-grade students and analyzing academic grit in relation to various variables.  

Grit is influential in determining which individuals are persistent enough to stay on track in the 

education process. Therefore, it seems increasingly important to investigate the trends that affect 

students' grit and achievement results (Bazelais, Lemay, & Doleck, 2016). Being determined 

significantly affects academic learning. That's why many researchers and educators try to encourage 

courage to increase students' academic success. However, the studies do not provide complete 

information on the extent to which academic grit can explain success (Lam & Zhou, 2019). In 

addition, considering that academic success is vital in education, it is crucial to analyze academic grit, 

which is thought to affect academic success.  

The Aim of the Research  

This research aims to determine the relationship between academic grit and the academic success of 

fourth-grade students. Answers have been sought for the following questions in line with this aim: 

Sub-Problems 

1. What are the academic grit and success levels of fourth-grade students? 

2. Is there a significant relationship between academic grit and the academic success of fourth-grade 

students? 

3. Does the academic grit of fourth-grade students differ significantly based on the; 

 gender, 

 mother’s educational status, 

 father’s educational status, 

 socioeconomic level of the area where the school is located, 

 number of siblings,  

 status of pre-school education.  

 

METHOD 

This part includes the research model, universe and sample, data collection tools, implementation 

process, and data analysis. 

Research Model 

This research uses a survey model, a quantitative study based on the relational screening model. In the 

correlational survey model, information is collected from a group of people to identify some features 

of the universe that the relevant group is a part of. The primary way of collecting information is to ask 

questions; the answers given to these questions by group members constitute the study’s data. A 

cross-sectional study aims to collect information from a sample from a pre-determined universe 
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(Fraenkel, Wallen, & Hyun, 2012, p. 393). In a cross-sectional survey design, the researcher collects 

data simultaneously. In cross-sectional studies, choosing a sample as large as possible is essential to 

display the characteristics that resemble the target universe (Creswell, 2012). 

Population and Sample 

The research population consists of 5062 fourth-grade students who study in state primary schools in 

the city center of Sivas in the academic year 2020-2021. Four hundred (400) primary school students 

were selected using the proportional stratified sampling technique study in different socioeconomic 

regions of Sivas province. In determining the sample group, information was requested from the 

Turkish Statistical Institute (TSI) regarding the socioeconomic level of the neighborhoods in the city 

center of Sivas. As a result, TSI grouped the neighborhoods in the city center of Sivas based on their 

socioeconomic status as lower, middle, and upper. Proportionate stratified is a sampling method that 

aims to determine the population's lower groups and ensure that they are represented in the sample in 

line with their proportion in the universe (Buyukozturk et al., 2014, p. 86). In the population 

consisting of 5062 people, it was observed that 1200 people were at the upper socioeconomic level, 

2854 were at the middle socioeconomic level, and 1008 were at the lower socioeconomic level, 

according to the region where the school is located. According to this, 96 people were chosen 

randomly, with a rate of 24% for the upper socioeconomic level, 224 people with a rate of 56% for the 

middle socioeconomic level, and a rate of 20% for the lower socioeconomic level, and 80 people were 

randomly selected. 

Table 1 indicates the sample’s data distribution based on their various demographic information. 

Table 1. Demographic information of the students 

Features  f % 

Socioeconomic Level 

Upper 96 24 

Middle 224 56 

Lower 80 20 
    

Gender 
Male 184 46 

Female 216 54 
    

Mother’s Educational Status 

(MES) 

Primary 99 24.8 

Secondary school 112 28 

High school 100 25 

Undergraduate and above 89 22.2 
    

Father’s Educational Status (FES) 

Primary school 54 13.5 

Secondary school 78 19.5 

High school 143 35.8 

Undergraduate and above 125 31.2 
    

Number of Siblings 

1 137 34.3 

2 106 26.4 

3 and above 157 39.3 
    

Status of Pre-School Education 
Yes 275 68.7 

No 125 31.3 
 

Table 1 shows that the socioeconomic level of the regions where the school is related is upper for 

24% of the students (n=96), middle for 56% of the students (n=224), lower for 20% of the students 

(n=80); 46% of the students are male (n=184), and 54% are female (n=2016); the educational status of 

the mother is the primary school for 24,8% of the students (n=99), secondary school for 28% (n=112), 

high school for 25% (n=100), and undergraduate or above for 22.2% (n=89); the educational status of 

the father is the primary school for 13,5% of the students (n=54), secondary school for 19,5% (n=78), 

high school for 35,8% (n=143), undergraduate and above for 31.2% (n=125); 34,4% of the students 

(n:137) have 1 sibling, 26,4% (n:106) has 2 siblings, and 39,3% (n=157) 3 and more siblings; 68.7% 

of the students (n=275) received pre-school education, and 31.3% (n=125) did not receive pre-school 

education. 
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Data Collection Tools 

1. Personal Information Form 

The researchers created this form to determine the gender, school, mother’s and father’s educational 

status, number of siblings, the status of pre-school education, and overall school report grades 

(success average) for the first semester of the academic year 2020-2021 for the students who 

participated in the research. The student’s academic achievement scores represent the average grade 

point average at the end of the first semester of the fourth year. These grades consist of the student’s 

average scores in the exam for all courses during a semester and their performance. The data obtained 

using the form can be determined in light of the literature review and can affect academic grit.  

2. Academic Grit Scale 

The scale developed by Rojas, Reser, Usher, and Toland (2012) to determine the academic grit level 

of fourth-grade and secondary school students was adapted to Turkish by Bozgun and Basgul (2018). 

The scale consists of 10 items and a single dimension. The first and ninth items of the scale are 

negative. If the first and eighth items have the same reply, it can be deduced that the scale has not 

been read; thus, the relevant data can be removed from the dataset (Rojas et al., 2012). It is a Likert-

type scale consisting of the following replies: “I strongly disagree,” “I disagree,” I am neutral,” I 

agree,” and “I strongly agree.” The lowest score that can be obtained from the scale is 10, and the 

highest is 50. Lower scores indicate that the student has low academic grit, and higher scores indicate 

that the student has high academic grit. Cronbach internal consistency coefficient is .85 in the original 

form of the scale and .84 in the Turkish form. Within the scope of the validity study of the scale, it 

was determined that the fit index values of the Confirmatory Factor Analysis had acceptable and 

perfectly varying values (Bozgun & Basgul, 2018). This study calculated Cronbach's alpha internal 

consistency coefficient as .89. 

Implementation Process 

First of all, administrators in randomly selected schools were interviewed. Institutional and scale 

usage permissions were obtained, and the necessary information was given to the people to whom the 

application would be made. In addition, the fourth-grade teachers in the schools where the data will be 

collected were also interviewed. Their contributions were requested to fill out the forms carefully to 

collect the data reliably. In the implementation period, data were collected remotely as the academic 

year 2020-2021 was generally carried out online due to the pandemic. The academic grit scale was 

transferred to Google Forms, and relevant links were sent to fourth-grade teachers working in state 

primary schools in Sivas. The teachers were asked to share the links in parent WhatsApp groups. The 

parents were informed that the forms also needed to be filled out by the students. The data collection 

process was completed in April-May of the academic year 2020-2021. 

Analysis of Data 

The research data were analyzed using a statistical package program in the computer environment. In 

the data analysis, it was initially determined whether the grades obtained by the students in the 

measurement tool exhibited normal distribution. To check whether the data exhibited normal 

distribution, Kolmogorov-Smirnov (K-S) test and Shapiro-Wilk (S-W) test were carried out, and 

skewness and kurtosis values, Z scores and histogram graphics were examined. Examination results 

showed that the data did not exhibit a normal distribution. 

In the data analysis, the Mann Whitney U test was used to compare the student’s academic grit scores 

based on gender and status of pre-school education. Kruskal Wallis H test and Jonckheere-Terpstra 

test, which are non-parametric tests, were used to compare the student’s academic grit scores based on 

the educational status of the mother and father, the socioeconomic level of the region where the 

school is located and the number of siblings. Mann Whitney U test was used to determine between 

which groups there was a significant difference. The relationship between the student’s academic grit 

and academic success was determined by calculating the Spearman Rank Difference Correlation 

Coefficient. P values lower than .05 were regarded as statistically significant in the research. 
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FINDINGS 

This part includes statistical analyses performed to test the sub-problems of the research and the 

findings obtained in these analyses.  

Table 2 shows the findings demonstrating the academic grit and success level for primary school 

fourth-grade students.  

Table 2. Results on the descriptive statistics of the students’ academic grit and academic success 
Variables n  Lowest Highest   Mean   Std.Dev. K-S/S-W 

Academic Grit 400     13.0      50.0 40.18   8.78  .00/.00 

Academic Success 400     60.0      100 92.36   8.93  .00/.00 
 

Table 2 shows that the average score for the student’s academic grit is 40.18. Based on this result, the 

academic grit is high. However, it can also be stated that the student’s academic grit scores were not 

distributed normally (p>.05). It was spied on that the average score for the student’s academic success 

was 92.36. Based on this result, the student’s academic success is high. In addition, it was observed 

that the student’s academic success scores were not distributed normally (p<.05).  

The changes that occurred in the student’s academic grit and academic success scores were examined. 

For this purpose, the arithmetic average, standard deviation, and normality values of the students’ 

academic grit skill scores and academic success scores (Kolmogorov-Smirnov/Shapiro-Wilk) were 

evaluated. Table 3 shows the descriptive statistics regarding the students’ academic grit skill scores 

and academic success scores. 

Table 3. Descriptive statistics regarding the students’ academic grit scores and academic success 

scores 

Score n Mean Std.Dev. K-S/S-W 

Academic Grit Score 400 40.18 8.77 .00/.00 

Academic Success Score 400 92.36 8.93 .00/.00 
 

Table 3 shows the average ( X =40.18) and standard deviation (S=8.77) of the student’s academic grit 

scores and the average ( X =92.36) and standard deviation (S=8.93) of their academic success scores. 

It can also be seen that the student’s academic grit and success scores (K-S= 0.00, S-W= 0.00, p<.05) 

do not exhibit a normal distribution.  

As the students’ academic grit scores and academic success scores do not exhibit normal distribution, 

the Spearman Rank Difference Correlation analysis was performed to examine the relationship. 

Analysis results are shown in Table 4.  

Table 4. Correlation between the academic grit score and academic success score 

Variables  Academic Grit Skill Score Academic Success Score 

Academic Grit Score 

rs            1.00               .294 

p               -                00* 

Academic Success Score rs             .294              1.00 

p             .00*                 - 

*p<.01 

Table 4 shows that, based on the Spearman Rank Difference Correlation analysis, there is a positive 

and med-level relationship between the students’ academic grit scores and academic success scores 

(rs=.294, p<.05). It was identified that the determination coefficient is Rs2=(.294)2=.09. Accordingly, 

9% of the total variability in students' academic grit originates from their academic success. The 

remaining variance of 91% originates from other variables.  

The changes in the student’s academic grit scores concerning gender were examined. For this 

purpose, the arithmetic average, standard deviation, and normality values of the students’ academic 
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grit skill scores based on gender (Kolmogorov-Smirnov/Shapiro-Wilk) were evaluated. Table 5 shows 

the descriptive statistics regarding the students’ academic grit skill scores based on gender. 

Table 5. Distribution of students' academic grit scores by gender 

Score Gender n Mean Std.Dev. K-S/S-W 

Academic Grit 
Male 184 39.28 8.92 .00/.00 

Female 216 40.94 8.59 .00/.00 

 

Table 5 shows the average ( X = 40.94) and standard deviation (S= 8.59) of the academic grit scores 

of female students and the average ( X =39.28) and standard deviation (S=8.92) of the academic grit 

scores of male students. It can also be seen that the academic grit scores of female students (K-S=.00, 

S-W=.00, p<.05) and male students (K-S=.00, S-W=.00, p<.05) do not exhibit a normal distribution. 

Based on these results, whether the students’ academic grit scores vary based on gender was analyzed 

using the Mann-Whitney U test, and the results were evaluated. Analysis results are shown in Table 6. 

Table 6. Results of Mann Whitney U test for the students’ academic grit based on gender 

Test Gender n  Rank Average Rank Sum    U   p     r 

Academic Grit 
Male 184    186.96  34400.50 17380.50 .03*   .10 

Female 216    212.03  45799.50    

*p<.05 

Tablo 6 shows that the student’s academic grit scores vary significantly based on gender 

(U=17380.50, Z=-2.165, p<.05, r=.10). The academic grit scores of female students (median=43, 

n=216) are higher than male students (median=41, n=184). The effect size calculated for this data is 

low. 

The changes in the student’s academic grit scores based on the mother’s educational status were 

analyzed. For this purpose, the arithmetic average, standard deviation, and normality values 

(Kolmogorov-Smirnov/Shapiro-Wilk) of the student’s academic grit scores based on the Mother’s 

Educational Status (MES) were evaluated. Table 7 shows the descriptive statistics of the academic grit 

scores based on the MES. 

Table 7. Descriptive statistics of the academic grit scores based on the MES 

Score MES n Mean Std.Dev. K-S/S-W 

Academic Grit 

Primary school 99 39.62 8.37 .00/.00 

Secondary school 112 39.37 9.05 .00/.00 

High school 100 40.16 9.06 .00/.00 

Undergraduate and above 89 41.83 8.45 .00/.00 

 

Table 7 shows the average ( X = 39.62) and standard deviation (S= 8.37) of the academic grit scores 

for the students whose MES is primary school; the average ( X =39.37) and standard deviation 

(S=9.05) of the academic grit scores for the students whose MES is secondary school; the average 

( X = 40.16) and standard deviation (S=9.06) of the academic grit scores for the students whose MES 

is high school; and the average ( X =41.83) and standard deviation (S=8.45) of the academic grit 

scores for the students whose MES is undergraduate and above. In addition, as the academic grit 

scores (K-S= .00, S-W=.00, p <.05) do not exhibit normal distribution for the students whose MES is 

a primary school, secondary school, high school, and undergraduate and above, Kruskal Wallis H Test 

was performed for analysis. Table 8 shows the analysis results. 

 

 

http://www.iojpe.org/


 
IOJPE 

 

ISSN: 1300 – 915X 

www.iojpe.org  

International Online Journal of Primary Education 2023, volume 12, issue 1 
 

Copyright © International Online Journal of Primary Education                      49 

 

Table 8. Kruskal Wallis H test results for the students’ academic grit scores based on the MES 

Test MES n Rank Average  Df    H   p 

Academic Grit 

Primary S.  99       186.86 
     

   3 

  

 7.24 .06 
Secondary S. 112       190.32 

High S. 100       201.10 

Undergraduate and above  89       227.81 
 

Table 8 shows that the student’s academic grit scores do not exhibit a significant difference based on 

the educational status of the mother (H(3)=7.24, p>.05). 

The changes in the student’s academic grit scores based on the Father’s Educational Status (FES) 

were examined. For this purpose, the arithmetic average, standard deviation, and normality values 

(Kolmogorov-Smirnov/Shapiro-Wilk) of the student’s academic grit scores based on the FES were 

evaluated. Table 9 shows the descriptive statistics regarding the students’ academic grit scores based 

on the FES.  

Table 9. Descriptive statistics of the students’ academic grit scores based on the FES 

Score FES n Mean Std.Dev. K-S/S-W 

Academic Grit 

 Primary S. 54 39.43 8.93 .57/.00 

 Secondary S. 78 38.83 9.13 .00/.00 

 High S. 143 39.84 8.86 .00/.00 

 Undergraduate and above 125 41.72 8.25 .00/.00 

 

Table 9 shows the average ( X =39.43), and standard deviation (S=8.93) of the academic grit scores 

for the students whose FES is a primary school; the average ( X =38.83) and standard deviation 

(S=9.13) of the academic grit scores for the students whose FES is a secondary school; the average 

( X =39.84) and standard deviation (S=8.86) of the academic grit scores for the students whose FES is 

high school; the average ( X =41.72) and standard deviation (S=8.25) of the academic grit scores for 

the students whose FES is undergraduate and above. It can also be seen that the academic grit scores 

of the students whose FES is a primary school (K-S= .57, S-W=.00, p<.05) and the academic grit 

scores of the students whose FES is a secondary school, high school, and undergraduate and above 

(K-S=.00, S-W=.00, p<.05) do not exhibit a normal distribution. Therefore, whether the academic grit 

scores of the students varied based on the FES was analyzed using the Kruskal Wallis H Test. Table 

10 shows the analysis results. 

Tablo 10. Kruskal Wallis H test results for the students’ academic grit scores based on the FES 

Test FES n   Rank Average Df H p r 

Academic Grit 

Primary S. 54    186.60 

 

3 

 

7.96 .04* .13 
Secondary S. 78    183.06 

High S. 143    194.95 

Undergraduate and above 125    223.74 

*p<.05 

Table 10 shows that the student’s academic grit scores vary significantly based on the educational 

status of the father (H(3)=7.96, p<.05). Std. J-T Statistics value was found to be 2.66 according to the 

Jonckheere-Terpstra Test. Therefore, the academic grit scores increase as the father's educational 

status increases, and the students’ academic grit scores decrease as the father's educational status 

decreases. The difference is significant at .05 (J=32127.00, Z=2.66, p<.05, r=.13). Therefore, the 

effect of the FES on the students’ academic grit is low. 

As there are significant differences between the groups, the Mann-Whitney U test was used to analyze 

which groups these differences stem from. Table 11 shows the analysis results. 
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Table 11. Comparison of the students’ academic grit based on the FES 

Test FES n Rank 

Average 

Rank Sum    U   p r 

Academic Grit 

Primary  54    67.15   3626.00 
 2071.00 .87   - 

Secondary  78    66.05   5152.00 
       

Primary  54    95.23   5142.50 
 3657.50 .57   - 

High School 143   100.42 14360.50 
       

Primary  54    79.22   4278.00 

 2793.00 .06   - Undergraduate and 

above 
125 

   94.66 
11832.00 

       

Secondary  78   106.87   8335.50 
  5254.50 .47   - 

High School 143   113.26 16195.50 
       

Secondary  78     89.15   6953.50 

 3872.50 .01* .17 Undergraduate and 

above 
 125 

   110.02 
13752.50 

       

High School  143    125.27 17913.50 

  7617.50 .03* .13 Undergraduate and 

above 
 125 

   145.06 
18132.50 

*p<.05 

Table 11 shows that there is not a significant difference between the academic grit of the students 

whose FES is a primary school and the academic grit of those whose FES is a secondary school 

(U=2071.00 p>.05); the academic grit scores of the students whose FES is a primary school and those 

whose FES is high school (U=3657.50, p>.05), the academic grit scores of the students whose FES is 

a primary school and those whose FES is undergraduate and above (U=2793.00, p>.05), the academic 

grit scores of the students whose FES is a secondary school and those whose FES is high school 

(U=5257.50, p>.05). 

It was found that there is a significant difference between the academic grit scores of the students 

whose FES is a secondary school and those whose FES is undergraduate and above (U=3872.50, 

p<.05, r=0.17). In addition, the academic grit scores of the students whose FES is undergraduate and 

above (median=44.00) are higher than those whose FES is a secondary school (median=41.00). 

However, the effect size of this difference is small. 

It was found that there is a significant difference between the academic grit scores of the students 

whose FES is high school and those whose FES is undergraduate and above (U=7617.50, p<.05, 

r=0.13). In addition, the academic grit scores of the students whose FES is undergraduate and above 

(median=44.00) are higher than those whose FES is high school (median=42.00). However, the effect 

size of this difference is small. 

The changes in the academic grit scores based on the socioeconomic level of the region where the 

school is located were examined. For this purpose, the arithmetic average, standard deviation, and 

normality values (Kolmogorov-Smirnov/Shapiro-Wilk) of the student’s academic grit scores based on 

their socioeconomic level were examined. Table 12 shows the descriptive statistics of the student’s 

academic grit scores based on their socioeconomic levels. 

Table 12. Descriptive statistics of the students’ academic grit scores based on their socioeconomic 

levels 

Score Socioeconomic Level n Mean Std.Dev. K-S/S-W 

Academic Grit 

          Upper 96 42.38 6.49 .00/.00 

          Middle 224 39.82 9.24 .00/.00 

          Lower 80 38.53 9.39 .00/.00 
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Table 12 shows the average ( X = 42.38) and standard deviation (S=6.49) of the academic grit scores 

for the students whose socioeconomic level is upper; the average ( X =39.82) and standard deviation 

(S=9.24) of the academic grit scores for the students whose socioeconomic level is middle; and the 

average ( X = 38.53) and standard deviation (S=9.39) of the academic grit scores for the students 

whose socioeconomic level is lower. It can also be seen that the academic grit scores of the students 

with upper (K-S=.00, S-W=.00, p<.05), middle (K-S=.00, S-W=.00, p<.05), and lower (K-S=.00, 

S-W=.00, p<.05) socioeconomic levels do not exhibit a normal distribution. Therefore, Kruskal Wallis 

H Test was used to analyze whether the students’ academic grit scores varied based on their 

socioeconomic levels. Table 13 shows the analysis results. 

Table 13. Kruskal Wallis H test results for the students’ academic grit scores based on their 

socioeconomic levels 

Test Socioeconomic Level n  Rank Average     Df    H   p   r 

Academic Grit 

         Upper 96    223.01      

      2 

  

 6.48 .04* 

 

         Middle 224    198.51 .13 

         Lower 80    179.06  

*p<.05 

Table 13 shows that the student’s academic grit scores vary significantly based on their 

socioeconomic levels (H(2)=6.48, p<.05). Std J-T Statistic value was found to be 2.52 according to the 

Jonckheere-Terpstra test. Therefore, the student’s academic grit scores increase as the socioeconomic 

level increases, and the student’s academic grit scores decrease as the socioeconomic level decreases. 

This difference is significant at .05 (J=20539.50, Z=2.52, p<.05, r=.13). The students’ socioeconomic 

levels have a low effect on their academic grit. 

As there is a significant difference between the groups, the Mann-Whitney U test was used to analyze 

which groups this difference stemmed from. Table 14 shows the analysis results. 

Table 14. Mann Whitney U test results for the paired comparisons of the students’ academic grit 

scores based on their socioeconomic levels 

Test Socioeconomic Level  n Rank Average Rank Sum      U   p r 

Academic Grit 

         Upper  96    174.01 16705.00 
 9455.00 .09   - 

         Middle 224    154.71 34655.00 
       

         Upper  96      97.49   9359.50 
2976.50 .01* .19 

         Lower  80      77.71   6216.50 
       

         Middle 224    156.30 35012.00 
 8108.00 .21   - 

         Lower  80    141.85 11348.00 

*p<.05 

According to Table 14, there is no significant relationship between the academic grit scores of the 

students from upper and middle socioeconomic levels (U=61.00, p>.05) and the academic grit scores 

of the students from middle and lower socioeconomic levels (U=8108.00, p>.05). 

It was found that there is a significant difference between the academic grit scores of the students 

from upper and lowered socioeconomic levels (U=2976.50, p<.05, r=.19). The academic grit scores of 

the students from upper socioeconomic levels (median=43.50) are higher than those of students from 

lower socioeconomic levels (median=41.00). The effect size of this difference is small.  

The changes in the student’s academic grit scores based on the number of siblings were analyzed. For 

this purpose, the arithmetic average, standard deviation, and normality values of the students’ 

academic grit skill scores based on the number of siblings (Kolmogorov-Smirnov/Shapiro-Wilk) were 

evaluated. Table 15 shows the descriptive statistics regarding the students’ academic grit skill scores 

based on the number of siblings. 
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Table 15. Descriptive statistics of the students’ academic grit based on the number of the siblings 

Score Number of Siblings n Mean Std.Dev. K-S/S-W 

Academic Grit 

         1 137 40.46 8.77 .00/.00 

         2 106 39.77 9.69 .00/.00 

   3 and above 157 40.20 8.15 .00/.00 

 

Table 15 shows the average ( X =40.46) and standard deviation (S=8.77) of the academic grit scores 

of the students with 1 sibling; and the average ( X =39.77) and standard deviation (S=9.69) of the 

academic grit scores of the students with 2 siblings, and the average ( X =40.20) and standard 

deviation (S=8.15) of the academic grit scores of the students with 3 and more siblings. It can also be 

seen that the academic grit scores of the students with 1 sibling, 2 siblings, and 3 and more siblings do 

not exhibit normal distribution (K-S=.00, S-W=.00, p<.05). Therefore, whether the students’ 

academic grit scores vary based on the number of siblings was analyzed using the Kruskal Wallis H 

test. Analysis results are shown in Table 16. 

Table 16. Kruskal Wallis H test results for the students’ academic grit scores based on the number of 

siblings 

Test Number of Siblings n Rank Average     Df    H   p 

Academic Grit 

         1 137    205.57      

      2 

  

 .52 .77          2 106    200.82 

   3 and above 157    195.86 
 

Table 16 shows that there is no significant difference in the student’s academic grit scores based on 

the number of siblings (H(2)=.52, p>.05). 

The changes in the student’s academic grit scores based on the status of pre-school education were 

analyzed. For this purpose, the arithmetic average, standard deviation, and normality values 

(Kolmogorov-Smirnov/Shapiro-Wilk) of the student’s academic grit scores based on the status of pre-

school education were evaluated. Table 17 shows the descriptive statistics of the academic grit scores 

based on the status of pre-school education. 

Table 17. Descriptive Statistics of the Students’ Academic Grit Scores Based on the Status of Pre-

School Education 

Score Status of Pre-School Education n Mean Std.Dev. K-S/S-W 

Academic Grit 
            Yes 275 40.84 8.69 .00/.00 

             No 125 38.72 8.82 .00/.00 

 

Table 17 shows the average ( X =40.84) and standard deviation (S=8.69) of the academic grit scores 

for the students who received pre-school education; and the average ( X =38.72) and standard 

deviation (S=8.82) of the academic grit scores for the students who did not receive pre-school 

education. In addition, it can be seen that the academic grit scores of the students who received pre-

school education and those who did not receive pre-school education (K-S=.00, S-W=.00, p<.05) do 

not exhibit a normal distribution. Based on these results, whether the students’ academic grit scores 

vary based on the status of pre-school education was analyzed using the Mann-Whitney U test, and 

the results were evaluated. Analysis results are shown in Table 18. 

Table 18. Results of the Mann Whitney U test for the students’ academic grit based on the status of 

pre-school education 

Test Status of Pre-

School Education 

n Rank 

Average 

Rank Sum U p r 

Academic Grit 
    Yes 184 211.21 58082.00 

14243.00 .01* .14 
     No 216 176.94 22118.00 

*p<.05 
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Table 18 shows that the student’s academic grit scores vary significantly based on the status of pre-

school education (U=14243.00, Z=-2.751, p<.05, r=0.14). The academic grit scores of the students 

who received pre-school education (median=43.00, n=184) are higher than those of students who did 

not (median=41, n=216). The effect size calculated for this data is low. 

 

DISCUSSION, CONCLUSION, and SUGGESTIONS 

Findings demonstrate that the academic grit skills and the academic success of the fourth-grade 

students involved in the study are high. Literature (Postigo et al., 2021; Cosgrove, Chen, & Castelli, 

2018; Tucker-Drob et al., 2016; Dixson et al., 2016; Guerrero et al., 2016; West et al., 2016; Ivcevic 

& Brackett, 2014; Duckworth & Quinn, 2009) shows that the academic grit level is higher in lower 

age groups. Studies carried out with samples that include the age groups between 10 and 18 show that 

grit can be an important factor in anticipating adolescents’ academic success. There is a positive, mid-

level relationship between the academic grit skill scores and academic success scores of fourth-grade 

students. It was presented that 9% of the total variance of students' academic grit skills stems from 

their academic success. The remaining variance of 91% stems from other variables. A review of the 

studies on grit and academic success shows that there is a positive relationship between academic grit 

and academic success for primary school students (Jiang et al., 2019), secondary school students 

(Clark & Malecki, 2019; Dumfart & Neubauer, 2016; Guerrero et al., 2016; Dudovitz, Chung, 

Dosanjh, & Wong, 2016), high school students (Credé et al., 2017; Dixson, 2019) and undergraduate 

students (Reraki, Celik, & Sariçam, 2015; Wolter & Hussain, 2015; Kelly, Matthews, & Bartone, 

2014; Robertson-Kraft & Duckworth, 2014). Xu e al. (2021) determined that there is a positive 

relationship between grit and academic success for East Asian and British students. In their study on 

agriculture trainers, Rogers, Townsend, and Lindner (2004) presented that there is a significant 

relationship between academic grit and the academic success of agriculture trainers. Rojas and Usher 

(2012) determined a significant relationship between grit and success in mathematics lessons in their 

studies on primary and secondary school students.  

Lam and Zhou (2019) analyzed the studies that examined the relationship between grit and academic 

success. They found a positive and significant relationship between grit and academic success in most 

of the studies. Serin (2021b) also found that students with higher report card grades have higher 

academic grit than others. It may demonstrate that students who display academic achievement are 

more determined than others. The literature stated that other factorsmight be instrumental in 

explaining the relationship between academic grit and educational outcomes (Flanagan & Einarson, 

2017; Lee & Sohn, 2017; Tucker-Drob et al., 2016). 

It was determined that the academic grit of primary school students varies significantly based on 

gender. Female students' academic grit levels are higher than male students. It may stem from the fact 

that the tendency for success is higher for female students. Literature includes studies that obtain 

similar and different findings. Therefore, it can be stated that gender affects academic grit skills. 

Studies conducted on the subject show that the academic grit levels of female students are 

significantly higher than that of male students (Sagkal et al., 2020; Clark & Malecki, 2019; Oriol, 

Miranda, Oyanedel, & Torres, 2017; Christensen & Knezek, 2014; Eskreis-Winkler, Shulman, Beal, 

& Duckworth, 2014). Similar to the findings obtained from the literature, Rojas and Usher (2012) 

found in their study on fourth-grade and eighth-grade students that grit is affected by gender in favor 

of female students. 

Similarly, Soysal Işıkçı (2022) found in his study that the academic perseverance of female students is 

higher than that of males. In studies carried out on postgraduate students by Suhruth and Deb (2017), 

on Ph.D. students by Cross (2014), and undergraduate students by (Kannangara et al. (2018), it was 

concluded that female students have higher grit. While Serin (2021b) found in the study of 10-11-

12th-grade students and Eryiğit (2022) in her study with third-grade students, and Whipple and 

Dimitrove-Grajzl (2020) found in their studies that gender has a predicting role in concerning grit, it 

was determined that this effect was in favor of male students unlike in other studies. Unlike these 
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findings, in their study on agriculture trainers, Eryiğit (2022), in her study with fourth-grade students, 

and Rogers, Townsend, and Lindner (2004) determined that the academic grit skills of the agriculture 

trainers were high and that academic grit did not significantly vary based on gender. Similarly, in 

studies by Duckworth and Quinn (2009) on students between the ages of 11 and 17, in the study by 

Gumus (2021) and Gorman (2015) on high school students, in the studies by Rusadi et al. (2021) and 

Porter (2019) on undergraduate students and in the study by Serin (2021a) on fourth-grade students, it 

was determined that gender does not affect grit.  

It was also seen that the student’s academic grit skill scores did not significantly vary based on the 

mother’s educational status. Therefore, it was determined that the mother’s educational status did not 

affectacademic grit skills. As literature is limited in research on academic grit, some examples were 

given about studies carried out on the variable of academic success concerning academic grit. In 

studies carried out by Acar (2021) on secondary school students and by Gumus (2021) on high school 

students, it was seen that academic grit did not vary based on the mother’s educational status. Ates 

(2008) determined that the mother’s educational status did not affect the academic success of 

secondary school students.  

Although academic grit scores do not significantly vary based on the mother’s educational status 

according to the results, it can also be stated that as the mother’s educational status increases, average 

academic grit scores also increase. Establishing that the educational status of the mother affects 

academic success, Guven (2019) found a significant difference between the rate of mothers with 

lower educational levels who have children with high academic success and mothers with higher 

educational levels who have children with high academic success. Kotaman (2008) also found a 

positive, significant relationship between academic success and the mother’s educational status. Raty 

(2006) stated that the mother’s educational level differences influence the children’s participation in 

education and academic success. These findings suggest that mothers with a high level of education 

are more aware in terms of education, and due to this awareness, they guide their children in a way 

that improves their academic success.  

Akkas’s (2011) study on eighth-grade students and Yilmaz’s (2017) on secondary school students, 

which differ from the research results, determined that students’ academic success varies based on the 

mother's educational status. Moreover, Ural and Cinar (2014) determined in their studies on seventh-

grade students that their academic success significantly varied based on the MES. Finally, Porter 

(2019) found that the academic grit of undergraduate students significantly varies based on the MES 

and that academic grit increases in parallel with the MES.  

It was determined that the academic grit of primary school students significantly varies based on the 

FES. The academic grit level of students whose fathers received education at the undergraduate level 

and above is higher than that of students whose fathers received education at other levels. It may stem 

from the fact that the father’s support for autonomy increases in parallel with the level of educational 

status. Students who are supported better adapt to school, and accordingly, their level of success 

increases. Some studies in the literature display similarities with the findings of this study. By 

determining that the educational status of the father affects academic success, Guven (2019) found a 

significant difference between the likelihood of a father with a lower education level having a child 

with higher academic success and the likelihood of a father with a higher education level having a 

child with higher academic success. Kotaman (2008) also found a positive, significant relationship 

between the father’s educational status and academic success. Raty (2006) determined that father’s 

education level differences affect their children’s participation in education and academic success. 

These findings suggest that fathers with a higher level of education are more aware in terms of 

education. Due to this awareness, they guide their children in a way that improves their academic 

success. Porter (2019) also found in a study on undergraduate students that academic grit significantly 

varied based on the father’s educational status and that as the father’s level of education increased, so 

did the child’s academic grit. In studies by Akkas (2011) and Karaca (2020) on eighth-grade students 

and in studies by Karadayi Atalar (2019) on sixth-grade students, it was determined that academic 
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success significantly varied based on the educational status of the father. On the contrary, in studies 

by Gumus (2021) on high school students and by Acar (2021) on secondary school students, found 

that the FES did not affect academic grit.  

The academic grit level of students included in the study increases in parallel with their 

socioeconomic level. It may stem from parents providing more reinforcement or offering a more 

prosperous learning environment when students’ academic grit leads to success or when they come up 

with more straightforward and quicker solutions for problems. Other studies display similarities with 

these findings. It was determined that academic success increases in parallel with the family’s 

socioeconomic level, level of income, and social capital for secondary school students (Saglik, 2012), 

primary and secondary school students (Guven, 2019), all students (Sirin, 2005), primary school 

students (Symeou, 2008) and fifth-grade students (Aktan, 2012). Contrary to these studies, it was 

determined by Borton and Grelle (2012) for secondary school students and Porter (2019) for 

undergraduate students that those with a lower socioeconomic level had higher academic grit. In 

addition, it was seen in a study carried out with eighth-grade students that there is a relationship 

between average grades and grit for students with a lower level of income (Guerrero et al., 2016). 

Academic grit levels did not vary based on the number of siblings for the students included in the 

research. Albeit insignificant, the fact that academic grit scores increase as the number of siblings 

decreases may suggest that they become more involved in decision-making processes within the 

family. Academic grit level is also expected to increase since they would try to act more individually 

in the process of coping with their problems. Serin’s (2021b) findings suggest a decrease in academic 

grit level as the number of siblings increases, which shows similarities to the study’s findings. Unlike 

these findings, Gumus (2021) determined in research carried out on high school students that 

academic success increases as the number of siblings increases. Ekmekyermezoglu (2010) found that 

academic success significantly varies based on the number of siblings in favor of two siblings.   

It was observed that the academic perseverance levels of the students in the study changed in favor of 

pre-school areas according to their pre-school education status. Pre-school education also increases 

internal motivation. Moreover, considering that out-of-school activities are implemented more at play 

age, it can be stated that children who grow up in this environment would improve themselves more 

and quicker in terms of the scope of grit. There are studies in the literature that show similarities with 

these findings. Aktan (2012) found that receiving pre-school education affects academic success for 

fifth-grade students. It was also found by Ergun (2003) for primary school students and by Turkkas, 

Anasiz, Ekinci, and Anasiz (2018) for eighth-grade students that those who received pre-school 

education have higher academic success. Hazarika and Viren (2013) stated that pre-school education 

improves academic performance according to their study on students between the ages of 7 and 18.  

Suggestions  

In line with the results, primary school teachers can be advised to implement activities (aiming to 

create environments suitable for improving academic grit) to help students gain academic grit to 

improve their academic success. Researchers may examine the relationship between primary school 

students’ academic grit levels with various variables (psychological well-being, belief in self-

sufficiency, motivation, psychological endurance, and competency in career development). 

Regression models may be created where variables associated with academic level grit level 

(predictiveness, intermediacy) can be examined together. In addition, it may be considered to carry 

out experimental studies that aim to increase the academic grit level in younger ages and design 

projects that would set an example for teachers or teacher candidates. 
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Abstract  

Orienteering is an enjoyable sporting activity, which is believed to contribute to its participants’ problem-solving skills. People 

who are engaged in orienteering is expected to hold a map correctly, find their exact place on the map, read the map, make a 

plan and carry it out to reach the checkpoint, as well as checking the accuracy of the destination. Such steps to be followed 

during orienteering resemble those of Polya’s problem-solving method in education. From this standpoint, this study focused 

on Polya’s problem-solving steps in the field of mathematics, in relation to the outdoor sport of orienteering. On the whole, the 

present study aimed to examine fourth-grade students at primary school concerning their involvement in an orienteering process 

as to the steps of Polya’s problem-solving method. A case study method was employed from among qualitative research 

approaches, and a program implementation was adopted as one of the sub-types of the case study method. In this context, the 

study sample was selected with the convenience sampling technique, from among the purposive sampling techniques. 

Observations, semi-structured interviews, and head cameras were used as data collection tools. The results indicated that the 

steps of Polya’s problem-solving method can be used for problem-solving during the orienteering process. Based on the results, 

it is recommended that practical studies be conducted with similar or different research methods so as to contribute to the field. 

Keywords: Orienteering, problem solving, primary school students, case study, mathematics. 

 

INTRODUCTION 

Orienteering is a sport that requires the use of a map and compass in unknown terrain and includes 

physical and mental challenges (Orienteering New Zealand, 2021). Having begun as a military exercise 

in Scandinavia at the end of the 19th century, orienteering became popular owing to a scout leader, Ernst 

Killander. To attract young people to athletics, Killander prepared courses requiring the use of a map 

and compass in the Swedish countryside. It is, therefore, regarded to have begun in Sweden and started 

to spread to other countries (Bektaş et al., 2019; Boga, 1997). Bjorn Kjellstrom, the Swedish inventor 

of the protractor-type compass, also introduced the sport of orienteering to the USA upon moving there 

in 1946 (August, 1975; Boga, 1997).  

Orienteering can be considered as either a competitive outdoor sport or an entertaining activity. In this 

activity, the skills of map reading and using a compass are combined with a challenging physical activity 

(Campbell & Burton, 1996). Participants try to find control points on a land map in as short a time as 

possible (Cambridge Dictionary, 2021). Orienteering is, therefore, both a game (Celestino & Pereira, 

2012; Kim, 2010) and a cross-country running art that stimulates interest in coordination between the 

brain and body (Boga, 1997; British Schools Orienteering Association [BSOA], 2015). Additionally, it 

can be considered in connection with adventure education (Bomgardner, 2014). 
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Orienteering is a form of navigation and requires map and compass skills (Cordes & Hutson, 2015). In 

this sense, participants must learn what a map is and orienteer with the aid of a map, and then learn how 

to use a compass, and finally, orienteer with the aid of the map and compass (Morisbak, 1982). Apart 

from map and compass skills, participants are supposed to be physically fit, mentally alert, and be able 

to make decisions while orienteering (Kiwi-O Manual, 2014). If participants act too fast and go in the 

wrong direction while orienteering, they are not likely to win. To win the competition, participants must 

move by solving the problems encountered on the course (Hugglestone & Howard, 1983). The direction 

that the participant is to take is not limited to the direction that the facilitator expects (Hodgson & Bailie, 

2011). In a sense, orienteering is a thinking person’s sport (Bektaş et al., 2019). It can exert a positive 

impact on the development of the brain and body (Deniz et al., 2011; Larkin & Grogger, 1975), and can 

contribute to an individual’s all-round development (Celestino & Pereira, 2012; Kelly, 2014). It can, 

therefore, be suggested that orienteering is also a beneficial activity for children. 

Contributing to the holistic development of individuals of all ages, orienteering is included in the 

curriculum in Türkiye and around the world (Bektaş et al., 2019). It can be made use of in physical 

education, mathematics, and geography curricula as well as an extra scholastic learning and adventure 

activity. Moreover, orienteering can enable interdisciplinary collaboration and function as a multi-

faceted extracurricular activity resource (BSOA, 2015). It contributes to the development of many skills 

of individuals and can thus be considered as a student sport (Aksın, 2019).  

Orienteering is believed to be an important learning resource (Di Tore et al., 2015). It enables the skills 

and understanding involved in teaching programs to be put into practice in a social context (Bradford, 

1977; Kiwi-O Manual, 2014). Through orienteering, students can acquire knowledge of maps, contours, 

landforms, and land use concerning social studies/geography. It is also possible to argue that orienteering 

is of importance for physical education and health benefits since students are to walk, run and acquire 

agility in tracking through orienteering. Similar to the outcomes in mathematics, students may achieve 

with orienteering in subjects/skills such as planning, establishing spatial relationships, using scales, 

angles, symbols, time, distance, and speed, as well as thriving in arithmetic, measurement, and 

estimation. Regarding personal development, students can have the opportunity through orienteering to 

practice advanced planning, solve problems and make decisions, develop their memory and 

concentration skills, and increase their self-confidence and self-esteem (Kiwi-O Manual, 2014). 

Furthermore, students can also learn their strengths and weaknesses (Hammes, 2007) and improve their 

creativity and flexible thinking skills (Kim, 2010). 

One of the skills that orienteering develops is the skill of problem solving (Bradford, 1977; Deniz et al., 

2011). A problem is a special relationship that turns a task into a problem for a person. This relationship 

should involve an intellectual difficulty rather than a calculation (Schoenfeld, 1985). In other words, a 

problem can mean questions whose answers are not immediately certain (National Council of Teachers 

of Mathematics [NCTM], 2000). Problem solving is the process of solving a situation that requires a 

solution. During this process, by using their knowledge, skills, and understanding, people try to master 

a situation in which they have difficulty (Krulik & Rudnick, 1989; Posamentier & Krulik, 2016). The 

skill of problem solving is critical for all levels of education and is also one of the mathematical skills 

(Baykul, 2016). 

Mathematical problem solving is the process of understanding how to solve a mathematics problem 

whose solution is unknown (Mayer & Hegarty, 1996). Problem solving is also a principal component of 

mathematics. A lack of problem-solving ability can limit the effect of mathematical knowledge, ideas, 

and skills (NCTM, 2000). The skills of mathematical thinking and of solving problems that are 

encountered in daily life should, therefore, be improved in children through problem-solving studies 

(Dinç-Artut & Tarım, 2009). Problems that are used in studies focusing on problem-solving in particular 

should also have certain characteristics such as being appropriate for children’s cognitive level, being 

related to children’s daily life, and stimulating their interest (Altun, 2008). In this context, good problems 

can set the stage for discovery and retention of mathematical ideas, and comprehension and 

implementation of mathematical features, patterns, and strategies, thereby prompting students to think. 
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These problems can be generated from students’ environments or a mathematical context (NCTM, 

2000). There might not be a formula for a solution to the problems generated, but the exact steps to 

solution can be developed (Altun, 2015). In this connection, Reys et al. (1998), for example, stated that 

G. Polya contributed a great deal to the process of problem solving. Lenchner (2005) also stated that 

Polya presented a four-step guide to successful problem solving. 

Polya’s problem-solving process consists of four steps, namely, understanding the problem, devising a 

plan, carrying out the plan, and looking back and checking. First of all, the problem should be understood 

by students. Following an understanding of the problem, a plan aimed at a solution to the relevant 

problem should be made, after which the plan should be carried out. Finally, the problem-solving process 

should be reviewed and evaluated (Polya, 1997). In this context, Polya considered heuristic strategies to 

be a tool in problem solving (Schoenfeld, 1985). Considering that orienteering can also develop 

problem-solving skills (Bradford, 1977; Deniz et al., 2011), it may be of great value to investigate 

whether or not there is a relationship between orienteering and the steps of problem-solving. 

Orienteering is reported to have positive impact on mental processes (Vaskan et al., 2019), thinking 

skills (Özal & Girgin, 2013; Pouya et al., 2017), attention and memory (Atakurt et al., 2017), problem-

solving (Taş, 2010), and development of logical-mathematical intelligence (Özcan, 2007). Nevertheless, 

it is notable that Quenneville (1979) referred to orienteering as a tool to be used in mathematics teaching. 

Besides that, mathematical skills can be used during orienteering (Balkwill, 1996). Based on the results 

of such studies, it can be argued that orienteering may be used as an effective tool in education and the 

development of cognitive skills. However, there has not been much research on the reasons behind the 

effectiveness of orienteering in these processes. Not many different studies are present in the literature 

on why orienteering can be effective on problem-solving skills. Participants in orienteering events go 

through the same processes, repetitively, which are similar to Polya’s problem-solving process. For this 

reason, the present study differs from those in the literature in this respect, and is believed to contribute 

to the literature with respect to problem-solving and orienteering. Finding a relationship between the 

mathematical problem-solving process and orienteering will contribute to both theory and practice. In 

other words, the existence of a relationship between an entertaining outdoor sport and the mathematical 

problem-solving process can contribute to the educational practices.  

This study aimed to examine the orienteering process in primary school students according to Polya’s 

steps of problem-solving. The stages of the orienteering process were revealed and evaluated according 

to the steps of Polya’s problem-solving method. The relevant literature review has shown that no other 

study has ever discussed orienteering and Polya’s problem-solving steps in the way presented in this 

study, which can offer a different understanding of why orienteering is an effective sport on problem-

solving processes and how it can function as a tool in the education process. In this sense, it is considered 

that this study is important and its results will contribute to the field of orienteering and problem-solving 

in relation to theory and practice. From this standpoint, answers have been sought to the following 

research questions: 

1. How is the orienteering process of primary school students investigated according to Polya’s 

steps as a problem-solving method?  

2. What are primary school students’ feelings and thoughts about the orienteering process? 

 

METHOD 

This study employed the case study methodology, which is mostly included within the scope of 

qualitative research approaches. The case study method is a holistic research method. It uses multiple 

sources of evidence to evaluate or analyze a specific phenomenon or event (Anderson, 2005). Moreover, 

the case study makes it possible to discuss and examine a case thoroughly (Datta, 1990). In the present 

study, the orienteering process with primary school students was examined according to the steps of 

Polya’s problem-solving method. Thus, a program implementation, which is one of the sub-types of the 

case study method, was taken as the basis (Datta, 1990). 
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Participants  

A study sample was selected with the convenience sampling and maximum variation sampling methods, 

which are purposive sampling techniques. Within the scope of maximum variation sampling, utmost 

attention was paid to ensure that the study sample consisted of students with as many different 

characteristics as possible (Şimşek & Yıldırım, 2011). For that reason, students with different 

achievement levels and genders were selected in line with the purpose of this study. To achieve 

convenience sampling, it is essential to involve individuals who are convenient to reach in the research 

process (Ekiz, 2009). This study, therefore, involved a study sample being drawn from among a 

population with maximum diversity and easy access. Consequently, the sample study consisted of 

primary school students at fourth grade. Table 1 presents background information regarding the sample. 

Table 1. Background information regarding the study sample 

Student 

codes 

Grade 

level 

Gender Academic grade point 

average in the subject 

of mathematics 

Does the child 

enjoy solving 

mathematics 

problems? 

Does the 

child enjoy 

games that 

involve 

running? 

Does the child have any 

health problems to the 

extent that it prevents 

him/her from 

orienteering? 

 

S1 4 Female 74 Yes Yes No  

S2 4 Female 90 Yes Yes No  

S3 4 Female 70 Yes Yes No  

S4 4 Female 66 Yes Yes No  

S5 4 Female 52 Partly Yes No  

S6 4 Male 82 Yes Yes No  

S7 4 Male 29 Partly Yes No  

Note: For ethical reasons, participating students were given pseudonyms in the form of “Student 1 (S1)”  

As can be seen in Table 1, the study sample consisted of seven participants, five of whom were girls and 

two boys, who all studied in the same class with a class size of seven students. The participants’ average 

grade in the subject of mathematics was 66.14, but it was found that participants had different academic 

levels in the class. Two of the participants (S5, and S7) ended up enjoying solving mathematics problems 

only partly, while the other participants (S1, S2, S3, S4, and S6) enjoyed solving mathematics problems 

thoroughly. All participants reported that they enjoyed games involving running. Moreover, it appeared 

that participants had no prior knowledge related to orienteering and that none of them had any health 

problems that could prevent them from orienteering. Table 1 provides the relevant information given by 

teachers and students. 

Instruments  

The data collection tools were qualitative observations, semi-structured interview forms, and head 

cameras. Generally speaking, in qualitative observation, the researcher takes field notes based on the 

participants’ activities and behaviors (Creswell, 2016a). In this study, the researcher took the required 

observation notes by making unstructured qualitative observations. The semi-structured interview is an 

open-ended process aimed at revealing participant views through a face-to-face or on the phone 

technique, including a series of questions (Creswell, 2016a). In this study, the semi-structured interviews 

were conducted by interviewing the participants face-to-face in order to reveal participants’ feelings and 

thoughts while orienteering. For this purpose, the participants were asked what they thought about 

orienteering, and what feelings and thoughts they had while orienteering.  

An additional study was conducted to monitor orienteering processes by having the students use head 

cameras. The field of view of the head camera was adjusted in such a way as to support the purpose of 

the study. Utilizing this field of view of the head camera made it possible to access data that would 

support the present study. With the aid of the head camera, participants’ behaviors during the 

orienteering process could be examined in more detail, and detailed data were collected concerning how 

participants read the map, how they reached the checkpoints on the course, where they made mistakes 
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on the course, which problems they considered on the course, the length of time they spent thinking 

about the problems they encountered on the course, and the length of time it took them to complete the 

course. Therefore, first, the participants were fitted with head cameras, and were given their maps in 

turn. They then took their maps, went to the course and completed the course.  

Data Collection Process 

In this study, the participants’ orienteering process was examined according to Polya’s problem-solving 

steps. Accordingly, the data collection process was as follows: 

1. The study sample was selected. 

2. An orienteering map was drawn for the area where the orienteering was to take place. 

3. While the course was being planned, a number of different orienteering course techniques were 

utilized, including: Mixed, butterfly, star, corridor, and white paper techniques. Figure 1 illustrated 

the images of the techniques used:  

C
o

u
rs

e 
T

ec
h

n
iq

u
es

 

Mixed Course 

(1st week) 

Butterfly Course 

(2nd and 3rd week) 

Star Course 

(4th and 5th week) 

Corridor Couse  

(6th and 7th 

week) 

Milk Field  (White 

Paper) 

Course  

(8th and 9th week) 

     

 

Mixed Course: This includes various orienteering activities (Karaca, 2008). 

Butterfly Course: This consists of small courses with the same starting and ending points (Kelly, 2014) 

Star Course: This is a course consisting of destinations that involve commuting to a center (Kelly, 2014). 

Corridor Course: Destinations are found only according to the information about the corridor given on the map 

(Ferguson & Turbyfill, 2013). 

Milk Field (White Paper): There is only course information on the map (Karaca, 2008). 

Orienteering courses are planned from easy to difficult. 

The type of each course can be seen on the relevant maps. 

Figure 1. Maps of the orienteering techniques used 

4. The participants were given the necessary preliminary information about orienteering. 

5. The implementation took five weeks. 

6. During the five weeks, nine exercises were performed.  

7. The exercises were performed in the schoolyard. 

8. During the exercises, observation was made by the researcher. 

9. Data related to the orienteering process were collected with the head camera fitted to the students. 
The visuals of the materials used in the research are presented in Figure 2. 

10. At the end of the procedure, semi-structured interviews were held with the students.  

Image1. 

Orienteering map 

Image2.  

Control point (punch) 

Image3.  

Head Camera 

   

Figure 2. Images of the materials used in the study 
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Data Analysis  

The data obtained using observation, semi-structured interviews, and head cameras were analyzed. 

While the data obtained from the observations and semi-structured interviews were subjected to 

descriptive analysis (Ekiz, 2009; Strauss & Corbin, 1990), those obtained from the head cameras were 

subjected to inductive content analysis (Patton, 2014). The data analysis results are presented in tables. 

Some encodings are used in tables. For instance, the expression “yes” indicates that the given action was 

fully performed, whereas the expression “no” indicates that the given action was not performed at all. 

The expression “partially” indicates that the given action was performed from time to time. In other 

words, it is used to indicate a point between yes and no. 

In the descriptive analysis, analysis of data obtained from sources such as observations and interviews 

constituted the case, and a direct description of a situation formed the basis (Ekiz, 2009; Strauss & 

Corbin, 1990). During this process, through observations and semi-structured interviews within the 

framework of the steps outlined by Creswell (2016a; Creswell, 2016b), the raw data were collected, 

organized for analysis, read, coded manually, and converted into themes. In order to create the relevant 

themes, analysis was made based on the questions used in the interviews and the subjects discussed in 

the observations (Ekiz, 2007). Therefore, the participants were interviewed about the orienteering 

processes while the interviews were being recorded with a voice recorder. The interviews were then 

transcribed and read, and the codes (happiness, freedom, play puzzle, running game, etc.) were created 

and then combined under the theme of feelings and thoughts. 

The data captured from the head cameras were subjected to inductive content analysis since there was 

an interaction between the researcher and the data, and exploration of the concepts by the researcher 

was the case (Patton, 2014). The images obtained from the head cameras were recorded in the form of 

behaviors. Such images were monitored without any template, coded, and converted into themes in this 

form. Here, coding was done by considering numerous behaviors ranging from the participants’ holding 

of the map to their apparent way of thinking. 

Regarding the quality (validity and reliability) of the qualitative data, triangulation was utilized and a 

long period was spent in the field (Creswell, 2016b; Merriam, 2015). In the study, triangulation was 

utilized by using observations, semi-structured interviews, and head cameras. In this regard, an attempt 

was made to answer the research questions with a deeper understanding by using the data obtained from 

semi-structured interviews, observations, and head cameras. The researcher made observations by 

spending time in the field and thereby, achieved a deeper understanding of the implementation process. 

In the end, the results were verified with two researchers and three data collection tools (Merriam & 

Tisdell, 2016). 

 

RESULTS 

Participants’ Orienteering Process and Polya’s Problem-Solving Steps 

With the aid of the head cameras, data related to the participants’ orienteering process were collected 

and analyzed, and certain findings were obtained. The tables (from Table 2 to Table 10) include the 

stages of “start, process and finish”. These can be taken into consideration in terms of Polya’s problem-

solving process. The start means understanding the problem, the process means planning and 

implementation, and the finish denotes evaluation. Table 11 presents the findings that were reached 

through exploration. Under each table are explanations related to the findings. Table 2 presents the 

findings related to the first course. 

As can be seen in Table 2, at the start of the first mixed orienteering course, some participants (S1, S3, 

and S6) were able to hold the map correctly, some participants (S2, S5, and S7) were partially able to 

hold it correctly, while one participant (S4) was not able to hold it correctly. While some of the 

participants (S1, S3, S5, and S6) went in the right direction at the start, the remaining participants were 

only partially able to go in the right direction. Some participants (S1, S3, S5, and S6) were able to go to 

the checkpoints on the map in the right order, while one participant (S7) partially followed the 
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checkpoint order and one participant (S2) could not follow the checkpoint order. Except for one of the 

participants (S2), the others were able to correctly punch the checkpoints given on the map. 

Table 2. Findings related to mixed orienteering course-I. 

 Participants S1 S2 S3 S4 S5 S6 S7 

O
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n
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n
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E
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Start        

Did the participant hold the 

map correctly at the start? 
Yes Partially Yes No Partially Yes Partially 

Did the participant go in 

the right direction at the 

start? 

Yes Partially Yes Partially Yes Yes Yes 

Process        

Did the participant go to 

the checkpoints given on 

the map in the right order? 

Yes No Yes No Yes Yes Partially 

Did the participant 

correctly punch the 

checkpoints given on the 

map? 

Yes No Yes Yes Yes Yes Yes 

Did the participant go to 

the wrong checkpoint? 

If so, how many times did 

he/she do that? 

Yes 

2 

Yes 

4 

Yes 

4 

Yes 

7 

Yes 

3 

Yes 

4 

Yes 

4 

What was the participant’s 

main movement type on the 

course? 

Walking Running Walking Walking Walking Walking Running 

What was the length of 

time for the participant’s 

problem-solving on the 

course? 

02 min 

31 sec 

01 min 

29 sec 
58 sec 13 sec 

01 min 

40 sec 

01 min 

06 sec 

01 min 

15 sec 

Did the participant adhere 

to the code of conduct on 

the course? 

Yes Yes Yes 

Partially 

(sometimes 

followed 

others) 

Yes Yes Yes 

Finish        

How long did it take the 

participant to complete the 

course? 

07 min 

07 sec 

10 min 

46 sec 

05 min 

09 sec 

6 min 52 

sec 

08 min 

53 sec 

06 min 

20 sec 

08 min  

21 sec 

 

On the first course, all participants went to the wrong checkpoint at least twice, and the mean number 

of times that they went to the wrong checkpoint was 4. The main movement types of the participants on 

the course were walking (S1, S3, S4, S5, and S6) and running (S2, and S7). Moreover, the length of time 

for the participants’ problem-solving on the course ranged between 13 sec and 02 min 31 sec, while that 

of the course completion ranged from 05 min 09 sec to 10 min 46 sec. One participant (S4) partially 

adhered to the code of conduct on the course, while the other participants adhered to that in full. 

Findings related to the second course are shown in Table 3. 
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Table 3. Findings related to butterfly orienteering course-II 

 
Participants S1 S2 S3 S4 S5 S6 S7 

O
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: 
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P
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, 
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n

, 
E
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Start        

Did the participant hold the 

map correctly at the start? 
Yes Yes  Partially Partially Yes Partially  Partially 

Did the participant go in the 

right direction at the start? 
Yes Yes  No Yes  Yes No No  

Process         

Did the participant go to the 

checkpoints given on the map 

in the right order? 

Partially No Yes No Yes Yes No  

Did the participant correctly 

punch the checkpoints given 

on the map? 

Yes Yes Yes No Yes Yes Yes 

Did the participant go to the 

wrong checkpoint? 

If so, how many times did 

he/she do that? 

Yes 

2 

Yes 

1 

Yes 

8 

Yes 

7 

Yes 

5 

Yes 

6 

Yes 

8 

What was the participant’s 

main movement type on the 

course? 

Running Walking Running Running Running Walking Running 

What was the length of time 

for the participant’s problem-

solving on the course? 

01 min  48 sec 11 sec 17 sec 40 sec 
02 min  

30 sec 
27 sec 

Did the participant adhere to 

the code of conduct on the 

course? 

Yes Yes Yes 

Partially 

(sometimes 

followed 
others) 

Yes Yes Yes 

Finish        

How long did it take the 

participant to complete the 

course? 

04 min 

18 sec 

04 min 

28 sec 

04 min 

21 sec 

05 min 01 

sec 

05 min 

08 sec 

08 min 

09 sec 

06 min 

18 sec 

 

As shown in Table 3, the findings related to the second course, i.e., butterfly orienteering, indicate that 

some participants (S1, S3, and S5) were able to hold the map correctly, while some participants (S3, S4, 

S6, and S7) were partially able to hold it correctly. Furthermore, while some of the participants (S1, S2, 

S4, and S5) went in the right direction at the start, the remaining participants were unable to go in the 

right direction. Some participants (S3, S5, and S6) were able to go to the checkpoints given on the map 

in the right order, while one participant (S1) partially followed the checkpoint order, and some 

participants (S2, S4, and S7) failed to follow it order at all. Except for one of the participants (S4), the 

others were able to correctly punch the checkpoints given on the map. On the second course, all 

participants went to the wrong checkpoint at least once, and the mean number of times that they went to 

the wrong checkpoint was 5.3. The main movement types of the participants on the course were walking 

(S2, and S6) and running (S1, S3, S4, S5, and S7). Moreover, the length of time for the participants’ 

problem-solving on the course ranged between 11 sec and 02 min 30 sec, while that of the course 

completion times ranged from 04 min 18 sec to 08 min 09 sec. One participant (S4) partially adhered to 

the code of conduct on the course, while the other participants adhered to that in full. 

Findings related to the third course are given in Table 4. 

As is seen in Table 4, findings related to the third course, i.e., butterfly orienteering, indicate that, at the 

start, some participants (S1, S2, and S5) were able to hold the map correctly, while some participants 

(S3, S4, S6, and S7) were partially able to hold it correctly. While some of the participants (S1, S2, and 

S5) went in the right direction at the start, the remaining participants were unable to go in the right 

direction. Some participants (S1, S2, S5, and S6) were able to go to the checkpoints given on the map 

http://www.iojpe.org/


 
IOJPE 

 

ISSN: 1300 – 915X 

www.iojpe.org  

International Online Journal of Primary Education 2023, volume 12, issue 1 
 

Copyright © International Online Journal of Primary Education                      69 

 

in the right order, while some participants (S3, S4, and S7) found the checkpoints without following the 

checkpoint order. 

Table 4. Findings related to butterfly orienteering course-III. 

 
Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold the 

map correctly at the start? 
Yes Yes Partially Partially Yes Partially No  

Did the participant go in the 

right direction at the start? 
Yes Yes No No Yes No No 

Process        

Did the participant go to the 

checkpoints given on the map 

in the right order? 

Yes Yes No No Yes Yes No 

Did the participant correctly 

punch the checkpoints given 

on the map? 

Yes Yes Yes Yes Yes Yes Yes 

Did the participant go to the 

wrong checkpoint? 

If so, how many times did 

he/she do that? 

Yes 

2 

Yes 

4 

Yes 

9 

Yes 

7 

Yes 

3 

Yes 

8 

Yes 

6 

What was the participant’s 

main movement type on the 

course? 

Walking Walking Running Running Running Walking Running 

What was the length of time 

for the participant’s problem-

solving on the course? 

03 min  

29 sec 
57 sec 10 sec 12 sec 36 sec 

03 min 

02 sec 
38 sec 

Did the participant adhere to 

the code of conduct on the 

course? 

Yes Yes Yes Yes Yes Yes Yes 

Finish        

How long did it take the 

participant to complete the 

course? 

05 min 

47 sec 

04 min 

55 sec 

06 min 24 

sec 

03 min 

30 sec 

04 min 

37 sec 

09 min 

16 sec 

05 min 

20 sec 

 

All of the participants were able to correctly punch the checkpoints. On the third course, all participants 

went to the wrong checkpoint at least twice, and the mean number of times that these participants went 

to the wrong checkpoint was 5.6. The main movement types of the participants on the course were 

walking (S1, S2, and S6) and running (S3, S4, S5, and S7). Moreover, the length of time for the 

participants’ problem-solving on the course ranged between 12 sec and 03 min 29 sec, while that of the 

course completion ranged from 03 min 30 sec to 09 min 16 sec. All of the participants adhered to the 

code of conduct on the course. 

Findings related to the fourth course can be seen in Table 5. 

As evident in Table 5, findings related to the fourth course, i.e., star orienteering, indicate that, at the 

start, some participants (S1, S2, and S7) were able to hold the map correctly, some participants (S3, S5, 

and S6) were partially able to hold it correctly, while one participant (S4) failed to hold it correctly. 

While some of the participants (S1, S2, and S7) went in the right direction at the start, the remaining 

participants were unable to go in the right direction. Some participants (S1 and S5) were able to go to 

the checkpoint given on the map in the right order, some participants (S2, S3, and S6) partially followed 

it, and some participants (S4 and S7) tried to find the checkpoints without following the checkpoint 

order. All of the participants were able to correctly punch the checkpoints given on the map. On the 

fourth course, all participants went to the wrong checkpoint at least once, and the mean number of times 

that these participants went to the wrong checkpoint was 5.4. 
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Table 5. Findings related to star orienteering course-IV. 

 
Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold the 

map correctly at the start? 
Yes Yes  Partially No Partially Partially  Yes  

Did the participant go in the 

right direction at the start? 
Yes Yes  No No  No No Yes   

Process        

Did the participant go to the 

checkpoints given on the map 

in the right order? 

Yes Partially  Partially  No Yes Partially No  

Did the participant correctly 

punch the checkpoints given 

on the map? 

Yes Yes Yes Yes Yes Yes Yes 

Did the participant go to the 

wrong checkpoint? 

If so, how many times did 

he/she do that? 

Yes 

3 

Yes 

1 

Yes 

3 

Yes 

6 

Yes 

8 

Yes 

8 

Yes 

9 

What was the participant’s 

main movement type on the 

course? 

Running Running Running Running Running Running Walking 

What was the length of time 

for the participant’s problem-

solving on the course? 

45 sec  50 sec 05 sec 15 sec 
01 min 

07 sec 
 46 sec 44 sec 

Did the participant adhere to 

the code of conduct on the 

course? 

Yes Yes Yes Yes Yes Yes Yes 

Finish         

How long did it take the 

participant to complete the 

course? 

04 min  

48 sec 

03 min 

33 sec 

01 min 24 

sec 

03 min 

52 sec 

05 min 

45 sec 

06 min 

10 sec 

07 min 

09 sec 

 

The main movement types of the participants on the course were walking (S7) and running (S1, S2, S3, 

S4, S5, and S6). Moreover, the length of time for the participants’ problem-solving on the course ranged 

between 05 sec and 01 min 07 sec, while that of course completion ranged from 01 min 24 sec to 07 

min 09 sec. All of the participants adhered to the code of conduct on the course. 

Findings related to the fifth course are given in Table 6. 

Table 6. Findings related to star orienteering course-V. 

 Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold 

the map correctly at the 

start? 

Yes Yes  Partially No Partially Yes Yes  

Did the participant go in 

the right direction at the 

start? 

Yes Yes  Yes No  No Yes Yes   

Process        

Did the participant go to 

the checkpoints given on 

the map in the right 

order? 

Partially Partially  Partially  No Yes Yes No  

Did the participant 

correctly punch the 

checkpoints given on the 

map? 

Yes Yes Yes Yes Yes Yes Yes 

http://www.iojpe.org/


 
IOJPE 

 

ISSN: 1300 – 915X 

www.iojpe.org  

International Online Journal of Primary Education 2023, volume 12, issue 1 
 

Copyright © International Online Journal of Primary Education                      71 

 

Table 6 (Continued). Findings related to star orienteering course-V. 

Participants S1 S2 S3 S4 S5 S6 S7 

Did the participant go to 

the wrong checkpoint? 

If so, how many times 

did he/she do that? 

Yes 

2 

Yes 

1 

Yes 

6 

Yes 

8 

Yes 

3 

Yes 

3 

Yes 

9 

What was the 

participant’s main 

movement type on the 

course? 

Running Running Running Running Running Walking Running 

What was the length of 

time for the participant’s 

problem-solving on the 

course? 

17 sec 57 sec 13 sec 07 sec 35 sec 
 01 min 

20 sec 
42 sec 

Did the participant 

adhere to the code of 

conduct on the course? 

Yes Yes Yes Yes Yes Yes Yes 

Finish        

How long did it take the 

participant to complete 

the course? 

03 min  

44 sec 

02 min 31 

sec 

03 min 

04 sec 

03 min 

22 sec 

03 min 

38 sec 

05 min 

38 sec 

06 min 

12 sec 

 

As can be seen in Table 6, findings related to the fifth course, i.e., star orienteering show that, at the 

start, some participants (S1, S2, S6, and S7) were able to hold the map correctly, some participants (S3, 

S5) were partially able to hold it correctly, while one participant (S4) failed to hold it correctly. While 

some of the participants (S1, S2, S3, S6, and S7) went in the right direction at the start, the remaining 

participants were unable to go in the right direction. Some participants (S5 and S6) were able to go to 

the checkpoints given on the map in the right order and some participants (S1, S2, and S3) partially 

followed the checkpoint order, while some participants (S4 and S7) failed to follow the checkpoint order. 

All of the participants were able to correctly punch the checkpoints given on the map. On the fifth course, 

all participants went to the wrong checkpoint at least once, and the mean number of times that 

participants went to the wrong checkpoint was 4.6. The main movement types of the participants on the 

course were walking (S6) and running (S1, S2, S3, S4, S5, and S7). Moreover, the length of time for the 

participants’ problem-solving on the course ranged between 07 sec and 01 min 20 sec, while that of the 

course completion ranged from 02 min 31 sec to 06 min 12 sec. All of the participants adhered to the 

code of conduct on the course. 

Findings related to the sixth course are shown in Table 7. 

As shown in Table 7, findings related to the sixth course, i.e., corridor orienteering indicate that, at the 

start, some participants (S1, S2, S6, and S7) were able to hold the map correctly, one participant (S5) 

was partially able to hold it correctly, while one participant (S4) failed to hold it correctly. While some 

of the participants (S1, S2, S5, S6, and S7) went in the right direction at the start, the remaining 

participants were only partially able to go in the right direction. Some participants (S1, S5, and S6) were 

able to go to the checkpoints on the map in the right order, while one participant (S2) partially followed 

the checkpoint order and some participants (S3, S4, and S7) did not follow the checkpoint order. All of 

the participants were able to correctly punch the checkpoints given on the map. On the sixth course, all 

participants went to the wrong checkpoint at least twice, and the mean number of times that these 

participants went to the wrong checkpoint was 3.4. The main movement types of the participants on the 

course were walking (S2, S5, and S6) and running (S1, S3, S4, and S7). Moreover, the length of time 

for the participants’ problem-solving on the course ranged between 03 sec and 03 min 17 sec, while that 

of the course completion ranged from 03 min to 11 min 52 sec. All of the participants adhered to the 

code of conduct on the course. 
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Table 7. Findings related to corridor orienteering course-VI. 

 

 
Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold the 

map correctly at the start? 
Yes Yes  No No Partially Yes Yes  

Did the participant go in the 

right direction at the start? 
Yes Yes  No No  Yes Yes Yes   

Process        

Did the participant go to the 

checkpoints given on the map 

in the right order? 

Yes Partially  No   No Yes Yes No  

Did the participant correctly 

punch the checkpoints given 

on the map? 

Yes Yes Yes Yes Yes Yes Yes 

Did the participant go to the 

wrong checkpoint? 

If so, how many times did 

he/she do that? 

Yes 

2 

Yes 

2 

Yes 

4 

Yes 

3 

Yes 

6 

Yes 

3 

Yes 

4 

What was the participant’s 

main movement type on the 

course? 

Running Walking Running Running Walking Walking Running 

What was the length of time 

for the participant’s problem-

solving for the course? 

32 sec 
01 min 22 

sec 
05 sec 03 sec 

03 min 

17 sec 
 44 sec 12 sec 

Did the participant adhere to 

the code of conduct on the 

course? 

Yes Yes Yes Yes Yes Yes Yes 

Finish        

How long did it take the 

participant to complete the 

course? 

03 min  

49 sec 

05 min 55 

sec 

03 min 

02 sec 
03 min 

11 min 

52 sec 

03 min 

51 sec 

04 min 

07 sec 

 

Findings related to the seventh course are presented in Table 8. 

Table 8. Findings related to corridor orienteering course-VII. 

 Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold 

the map correctly at the 

start? 

Yes Yes  Yes No Partially Yes Yes  

Did the participant go in 

the right direction at the 

start? 

Yes Yes  Yes No  Yes Yes Yes   

Process        

Did the participant go to 

the checkpoints given on 

the map in the right 

order? 

Yes Yes  Yes  No Yes Yes Yes   

Did the participant 

correctly punch the 

checkpoints given on the 

map? 

Yes Yes Yes Yes Yes Yes Yes 

Did the participant go to 

the wrong checkpoint? 

If so, how many times 

did he/she do that? 

Yes 

2 

Yes 

4 

No 

0 

Yes 

8 

Yes 

5 

Yes 

2 

Yes 

2 
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Table 8 (Continued). Findings related to corridor orienteering course-VII. 

Participants S1 S2 S3 S4 S5 S6 S7 

What was the 

participant’s main 

movement type on the 

course? 

Running 
Walking 

Running 
Running Running Walking Walking Walking 

What was the length of 

time for the participant’s 

problem-solving for the 

course? 

21 sec 
01 min 

05 sec 
08 sec 13 sec 

01 min 

52 sec 
 25 sec 10 sec 

Did the participant 

adhere to the code of 

conduct on the course? 

Yes Yes Yes Yes Yes Yes Yes 

Finish         

How long did it take the 

participant to complete 

the course? 

03 min  

59 sec 

04 min 

37 sec 

02 min 

09 sec 

4 min  

58 sec 

08 min 

32 sec 

03 min 

55 sec 

01 min 

37 sec 

 

As seen in Table 8, findings related to the seventh course, i.e., corridor orienteering show that, at the 

start, some participants (S1, S2, S3, S6, and S7) were able to hold the map correctly; one participant 

(S5) was partially able to hold it correctly, while one participant (S4) failed to hold it correctly. While 

some of the participants (S1, S2, S3, S5, S6, and S7) went in the right direction at the start, the remaining 

participant (S4) was unable to go in the right direction. Some participants (S1, S2, S3, S5, S6, and S7) 

were able to go to the checkpoints given on the map in the right order, while one participant (S4) tried 

to find the checkpoints without following the checkpoint order. All of the participants were able to 

correctly punch the checkpoints given on the map. On the seventh course, all of the participants except 

for one (S3) went to the wrong checkpoint at least twice, and the mean number of times that these 

participants went to the wrong checkpoint was 3.2. The main movement types of the participants on the 

course were walking (S2, S5, S6, and S7) and running (S1, S2, S3, and S4). Moreover, the length of 

time for the participants’ problem-solving on the course ranged between 08 sec and 01 min 52 sec, while 

that of the course completion ranged from 01 min 37 sec to 08 min 32 sec. All of the participants adhered 

to the code of conduct on the course. 

Findings related to the eighth course are given in Table 9. 

Table 9.  Findings related to milk field (white paper) orienteering course-VIII. 

 
Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold 

the map correctly at the 

start? 

Yes Yes  Yes No Partially Yes Yes  

Did the participant go in 

the right direction at the 

start? 

Yes   Partially Yes No  Yes Yes No 

Process        

Did the participant go to 

the checkpoints given on 

the map in the right 

order? 

Partially Partially Partially  No Yes Yes No  

Did the participant 

correctly punch the 

checkpoints given on the 

map? 

Yes  Yes Yes Yes Yes Yes Yes 

Did the participant go to 

the wrong checkpoint? 

Yes 

 

Yes 

 

No 

 

Yes 

 

Yes 

 

Yes 

 

Yes 
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Table 9 (Continued). Findings related to milk field (white paper) orienteering course-VIII. 

Participants S1 S2 S3 S4 S5 S6 S7 

If so, how many times 

did he/she do that? 
2 9 0 4 11 6 3 

What was the 

participant’s main 

movement type on the 

course? 

Walking Running Running Running Running Running 
Runni

ng 

What was the length of 

time for the participant’s 

problem-solving on the 

course? 

49 sec 
01 min 

20 sec 
05 sec 04 sec 

01 min 

12 sec 
 29 sec 08 sec 

Did the participant 

adhere to the code of 

conduct on the course? 

Yes Yes Yes 

Partially 

(sometimes 

followed 
others) 

Yes Yes Yes 

Finish         

How long did it take the 

participant to complete 

the course? 

03 min  

49 sec 

08 min 

10 sec 

02 min 

24 sec 

03 min 30 

sec 

06 min 

41 sec 

06 min 

49 sec 

03 

min 
02 sec 

 

As seen in Table 9, findings related to the eighth course, i.e., white paper orienteering demonstrate that, 

at the start, some participants (S1, S2, S3, S6, and S7) were able to hold the map correctly, one 

participant (S5) was partially able to hold it correctly, while one participant (S4) failed to hold it 

correctly. While some of the participants (S1, S3, S5, and S6) went in the right direction at the start, one 

of the remaining participants (S2) was only partially able to go in the right direction and two of them 

(S4 and S7) were unable to go in the right direction. Some participants (S5 and S6) were able to go to 

the checkpoints given on the map in the right order, while some participants (S1, S2, and S3) partially 

followed the checkpoint order and some participants (S4 and S7) did not follow the checkpoint order at 

all. All of the participants were able to correctly punch the checkpoints given on the map. On the eighth 

course, all of the participants except for one (S3) went to the wrong checkpoint at least twice, and the 

mean number of times that these participants went to the wrong checkpoint was 5. The main movement 

types of the participants on the course were walking (S1) and running (S2, S3, S4, S5, S6, and S7). 

Moreover, the length of time for the participants’ problem-solving on the course ranged between 04 sec 

and 01 min 20 sec, while that of the course completion ranged from 02 min 24 sec to 08 min 10 sec. 

One participant (S4) partially adhered to the code of conduct on the course, while the other participants 

adhered to this in full. 

Findings related to the ninth course are presented in Table 10. 

As can be seen in Table 10, findings related to the ninth course, i.e., white paper orienteering indicate 

that, at the start, some participants (S1, S2, S3, S5, and S6) were able to hold the map correctly, one 

participant (S7) was partially able to hold it correctly, while one participant (S4) failed to hold it 

correctly. While some of the participants (S1, S2, S3, S5, S6, and S7) went in the right direction at the 

start, one remaining participant (S4) was unable to go in the right direction. Some participants (S1, S5, 

and S6) were able to go to the checkpoints given on the map in the right order, while the other 

participants (S2, S3, S4, and S7) only partially followed the checkpoint order. All of the participants 

were able to correctly punch the checkpoints given on the map. On the ninth course, all of the participants 

except for one (S6) went to the wrong checkpoint at least twice, and the mean number of times that these 

participants went to the wrong checkpoint was 3.4. The main movement types of the participants on the 

course were walking (S2 and S7) and running (S1, S2, S3, S4, S5, and S6). Furthermore, the length of 

time for the participants’ problem-solving on the course ranged between 05 sec and 02 min 08 sec, while 

that of the course completion ranged from 02 min 30 sec to 06 min 44 sec. All of the participants adhered 

to the code of conduct on the course. 
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Table 10. Findings related to milk field (white paper) orienteering course-IX. 

 Participants S1 S2 S3 S4 S5 S6 S7 
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Start        

Did the participant hold the 

map correctly at the start? 
Yes Yes  Yes No Yes Yes Partially  

Did the participant go in the 

right direction at the start? 
Yes   Yes Yes No  Yes Yes Yes  

Process        

Did the participant go to the 

checkpoints given on the 

map in the right order? 

Yes Partially Partially  Partially Yes Yes Partially 

Did the participant correctly 

punch the checkpoints given 

on the map? 

Yes  Yes Yes Yes Yes Yes Yes 

Did the participant go to the 

wrong checkpoint? 

If so, how many times did 

he/she do that? 

Yes 

3 

Yes 

6 

Yes 

3 

Yes 

6 

Yes 

2 

No 

0 

Yes 

4 

What was the participant’s 

main movement type on the 

course? 

Running 
Running 

Walking 
Running Running Running Running Walking 

What was the length of time 

for the participant’s 

problem-solving on the 

course? 

28 sec 
02 min 08 

sec 
05 sec 12 sec  21 sec  08 sec 11 sec 

Did the participant adhere to 

the code of conduct on the 

course? 

Yes Yes Yes Yes Yes Yes Yes 

Finish         

How long did it take the 

participant to complete the 

course? 

05 min  

51 sec 

06 min 44 

sec 

03 min 

03 sec 

02 min 

45 sec 

02 min 

30 sec 

02 min 

39 sec 

05 min 

37 sec 

 

The stages that the participants followed while orienteering were evaluated according to the steps of 

Polya’s problem-solving method. The findings obtained as a result of this are given in Table 11. 

Table 11. Findings related to orienteering process according to Polya’s problem-solving steps 

Polya’s Problem-Solving 

Steps (Polya, 1997) 
Orienteering Process Exercise 

Participant

s 
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Understanding 

Holding the map correctly 

Finding one’s place on the 

map 

Reading the map 

Arranging the map 

Making the necessary connections between the 

map and the related environment 

S1, S2, S3, 

S4, S5, S6, 

and S7 

Planning 

Making the necessary 

plan for reaching the 

checkpoint 

Determining the route leading to the checkpoint 

from the place located on the map 

Determining the route leading to the checkpoint 

from the place located in the related 

environment 

Implementation 
Putting the plan into 

practice 

Using the route specified at the planning stage 

in the related environment 

Evaluation 
Checking the accuracy of 

the checkpoint reached 

Checking the accuracy of the checkpoint 

reached: 

If the wrong checkpoint has been reached, the 

process must be reviewed. 

If the correct checkpoint has been reached, the 

same processes must be carried out for the next 

checkpoint 
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Participants’ Feelings and Thoughts Related to the Orienteering Process 

Following the implementation, the participants were asked to state their feelings and thoughts regarding 

orienteering. The findings obtained as a result of this are given in Table 12.  

Table 12. Findings related to participants’ feelings and thoughts about orienteering 

Participants 

Views  

S1 S2 S3 S4 S5 S6 S7 

Orienteering 

was fun. 
✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Feelings 
Happiness 

Health 

Happiness 

Self-
Confidence 

Excitement 

Happiness 

Self-
Confidence 

 

Happiness 

 

Happiness 

 
Freedom 

Happiness 

 

Thoughts Running 

Checkpoint 
number 

Finding 

treasure 

Sport 
Running 

Game 

Play 

Puzzle 

Finding 

checkpoint 

Running 

Running 

Finding 
treasure 

        

 

As can be seen in Table 12, all participants stated that they enjoyed orienteering. When asked about the 

possible reasons for such enjoyment, the participants stated their feelings and thoughts revealing the 

following concepts of “happiness”, “running”, “checkpoint”, “fun”, “game”, “puzzle” and “finding 

treasure”.  

The analysis results of the observations made by the researcher during the implementation support the 

findings related to the participants’ feelings and thoughts about orienteering. The findings obtained in 

this regard are given in Table 13. 

Table 13. Findings related to researcher’s observations 

Observations Situations that were the source of the observations 

Participants enjoyed orienteering and found it fun. 
Participants’ words and behaviors during the process can 

be interpreted to mean that they liked orienteering.  

Participants were curious, interested, and willing towards 

orienteering throughout all the exercises.  

 

After each exercise, participants stated that they were 

curious about the next course and asked when it would 
be done.  

Participants began to hold and read the map more correctly 

during the exercises. 

During the exercises, participants read the map better, 

and found the checkpoints more quickly and correctly (In 

this context, these results were obtained by comparing the 

data from each exercise with the previous ones). 

 

 

Participants got adapted to orienteering with the head camera. 

Participants stated that they found orienteering with the 

head camera enjoyable. 

 

Participants experienced different problems in different 

orienteering courses. However, it can be suggested that 

participants displayed better and more assured performances as 

the exercises progressed. 

In each exercise, participants orienteered in the same area 

but on courses prepared according to different 

orienteering techniques. Participants displayed better 

performances in terms of finding the checkpoints, 

thinking, and implementation as the exercises progressed 

(In this context, these results were obtained by comparing 

the data from each exercise with the previous ones). 

 

Participants began to read and understand the map better as they 

advanced from the first exercise towards the last exercise, 

Some of the participants were able to run towards the 

checkpoints without paying much attention to the map, 

but that in later exercises, they ran by paying more 

attention to the map.  

  

http://www.iojpe.org/


 
IOJPE 

 

ISSN: 1300 – 915X 

www.iojpe.org  

International Online Journal of Primary Education 2023, volume 12, issue 1 
 

Copyright © International Online Journal of Primary Education                      77 

 

Table 13 (Continued). Findings related to researcher’s observations 

Observations Situations that were the source of the observations 

During the implementation, participants orienteered with 

increasing willingness in the face of challenging courses. 

 

It can be suggested that participants’ words and behaviors 

during the process were an indicator of this finding.  

 

 

 

Participants began to solve problems they encountered in the 

courses more rapidly. 

Orienteering can involve certain difficulties between the 

start and finish. These can be stated simply as orienting 

and reading the map, finding the checkpoints correctly, 

punching, going to the wrong checkpoint, etc. It was 

observed that participants were able to solve these 

problems that they encountered throughout the exercises 

more easily as the exercises progressed (In this context, 

these results were obtained by comparing the data from 

each exercise with the previous ones). 

 

The orienteering process involved certain stages. 

In orienteering, participants tried to understand the map, 

plan where to approach the checkpoint from, implement 

this plan and finally, check the accuracy of the 
checkpoint. 

 

As shown in Table 13, the observable situations (words, behaviors, gestures, etc.) that were the source 

of the findings demonstrate that the participants were interested, willing, and curious about orienteering 

and that they enjoyed themselves during orienteering. It appeared that the participants began to orient 

the map in a better way and to read it more accurately as the exercises progressed. As a result of this, 

the participants found the checkpoints on the course more successfully and derived a great deal of 

pleasure from orienteering. Moreover, it was apparent that the participants began to solve the problems 

they encountered on the course more easily as the activities progressed. For example, when a participant 

was unable to find a checkpoint, he/she continued orienteering by making a plan. Based on this, it was 

clearly seen that participants followed certain steps while orienteering. These steps included 

understanding the map, making a plan for finding the checkpoint on the map, putting the plan into 

practice, and checking the accuracy of the checkpoint. 

 

DISCUSSION, CONCLUSION, and SUGGESTIONS 

The results obtained in the current study can be discussed in two dimensions, the first of which include 

the findings related to the investigation of the orienteering process according to the steps of Polya’s 

problem-solving method; and the second dimension includes the findings related to what the 

participants’ feelings and thoughts were about orienteering.  

The data analysis about the orienteering process revealed that the participants followed certain steps 

during orienteering. In this context, skills specific to each stage of orienteering can be mentioned. For 

example, participants who cannot orient the map correctly may not be able to make a successful start to 

orienteering; when they orient the map incorrectly, it is more likely that they will go in the wrong 

direction. In this context, a participant’s correct orientation of the map can be considered as a correct 

start to orienteering. Therefore, in this process, it is a matter of whether the participant has ever 

encountered a problem, and got involved in a solution process related to that problem. As the participant 

attempts to find a solution to an unknown situation, he/she becomes ready and highly likely to solve the 

problem (Reys et al., 1998). For this reason, orienteering is a means that can be used for the development 

of problem-solving skills (Kelly, 2014), and can be used in mathematics education (Quenneville, 1979). 

At this point, it can be interpreted that orienteering is a process of doing mathematics. Therefore, it can 

be stated that orienteering has the potential to improve general problem-solving skills and improve 

mathematical problem-solving skills. 
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During the orienteering process, the findings relating to orienteering skills include the participants’ 

ability to orient the map correctly at the start, go in the right direction, reach the checkpoints given on 

the map in the right order, punch these checkpoints correctly, and follow the code of conduct on the 

course, together with the probability and frequency of going to the wrong checkpoints. In this context, 

reading the map, taking a course, and following a route are among the basic skills of orienteering. Since 

the participants had no previous experience of orienteering, the fact that they faced various problems 

related to these skills can be regarded as a natural consequence. It appeared that the more they 

encountered problems about correctly orienting the map, locating the checkpoint, punching the 

checkpoint, going to the wrong checkpoint or checkpoints, and observing the codes of conduct on the 

course, the more they began to solve these more easily as the activities progressed. In this sense, it can 

be suggested that the participants made progress in exhibiting skills specific to orienteering and solving 

the problems they experienced on the course. The fact that the time taken by participants to solve the 

problems they met on the course decreased can be regarded as a factor that supports evidence of this 

progress. Within the framework of the data obtained from the participants’ head cameras, the length of 

time for problem-solving were determined based on the parts in which they contemplated on the map 

and made plans. Accordingly, it was seen that between the first and last exercises, the length of time for 

most of the participants’ problem-solving decreased. Similarly, the time that participants took to 

complete the course also decreased. However, the fact that the participants orienteered in the same area 

may also have had an effect on the decrease in the length of time for their problem-solving ability on 

the course. On the other hand, different course types were utilized for each exercise, and between the 

first and last exercises, the degree of difficulty of the course was gradually increased. Increases and 

decreases were determined regarding the length of time for participants to carry out the process 

according to the difficulty of the course. In this context, the participants’ fondness for running games, 

the absence of any health conditions that prevent orienteering and their general interest in solving 

mathematical problems may have been effective in their success in problem-solving processes in 

orienteering. It can be said that the differences in the academic achievements of the participants in the 

mathematics course did not have a direct effect on the results. However, it can be said that there was a 

small difference between the thinking behaviors in the process of finding the checkpoints on the course 

considering the participants with low academic achievement in mathematics and those with high 

academic achievement. It can be said that students with high academic achievement in mathematics and 

who liked problem solving more tended to act more thoughtfully on the course. In other words, it was 

observed that all students enjoyed participating in orienteering. However, it was observed that students 

with higher academic achievement in the thinking processes of finding the checkpoints on the course 

spent more effort. Consequently, it can be stated that the implementation contributed to some extent to 

the participants’ ability to solve the problems encountered more quickly since orienteering is a thinking 

person’s sport (August, 1975; Hugglestone & Howard, 1983) and is also a problem-solving process that 

involves thinking (Bradford, 1977; Kjellstrom & Kjellstrom-Elgin, 2010). Moreover, orienteering also 

develops skills such as problem solving, decision making, and spatial thinking (Kelly, 2014). The study 

conducted by Taş (2010) concluded that people interested in the sport of orienteering were able to solve 

problems better than those who did not take an interest in it. Although the results of that study did not 

directly support the results obtained in the present study, they can throw light on the research findings 

to some extent. Furthermore, Uzuner and Şahin (2021) tried to improve attention, metacognition and 

problem-solving skills by teaching orienteering to children with ADHD in their study, as a result of 

which positive results were reported. Therefore, orienteering is an area that develops skills not only in 

certain disciplines (geography, physical education and sports) (İmamoğlu & İmamoğlu, 2018), but also 

develops deeper skills in other areas such as mathematical problem solving. In this context, Kaya (2020) 

stated that orienteering has relations with many learning areas and can be used in these areas. For that 

reason, in the context of problem solving, it can be interpreted that orienteering itself is a problem-

solving process and can intuitively improve problem-solving skills. 

Mathematical skills can also be used during orienteering (Balkwill, 1996; BSOA, 2015). Moreover, 

orienteering can also be used for teaching certain subjects in mathematics (angles, measurement, speed, 
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estimating, etc.) (BSOA, 2015; Kelly, 2014). Indeed, research has shown that orienteering has great 

interdisciplinary potential (Tammaro et al., 2017) and is effective in teaching cognitive skills (Huikko 

& Raus, 2020). Sezgin (2020) suggested the use of mathematics, physical education and orienteering to 

develop spatial skills. Besides, it has been reported that since orienteering has a physical and mental 

potential, it has properties related to abstract (long-term memory, short-term memory, planning, 

attention, etc.) concepts (Gölgeli, 2020). For example, orienteering was handled with the Quantum 

Learning Approach and as a result, it was seen that academic achievement increased (Beyaztaş, 2022). 

In this study, it is thought that there is an intuitive mathematical problem-solving process in the 

orienteering process based on these different studies. It is also stated that integrating physical activities 

into mathematics lessons is a practical pedagogical method (Sneck et al., 2020). The findings related to 

the fact that the orienteering process shows parallelism with Polya’s problem-solving steps can be 

considered as a different contribution from what is known in the mathematics and orienteering literature. 

Therefore, the existence of the relationship between orienteering and the steps of Polya’s problem-

solving method can be investigated. In this way, the reasons for the benefits that orienteering provides 

for individuals can also be examined from a different perspective. According to the research findings, it 

can be suggested that the steps that the participants followed while engaging in orienteering 

corresponded with Polya’s problem-solving steps to a certain extent. When the participants’ orienteering 

process in all the exercises was considered, it was seen that some steps repeated themselves and came 

to the fore as an important finding. At the first stage, participants held the map correctly, found their 

place on the map, and read the map. At the second stage, participants made a plan for reaching the 

checkpoints given on the map. At the third stage, participants put their plan into practice to reach the 

checkpoints. At the final stage, participants checked whether they had reached the correct checkpoint in 

line with the plan they had determined. Participants who were unable to reach any checkpoint or who 

reached the wrong checkpoint realized they had made a mistake and began the process again. If the 

participant reached the correct checkpoint, then, in this case, he/she headed for the other checkpoints by 

following the same steps. Participants continually went through these stages during the orienteering 

process. It can be said that the steps followed by the participants in the orienteering process showed 

similarity with Polya’s problem-solving steps (Polya, 1997). That is to say, first of all, understanding 

the problem, then developing a plan for solving the problem, implementing the solution plan that is 

developed, and finally, checking the accuracy of the result achieved about the problem, are involved in 

both processes. Consequently, it can be stated that within the scope of the findings obtained in the study, 

a participant engaged in orienteering also follows similar steps to the steps of Polya’s problem-solving 

process. This study may, therefore, shed light on the development process of problem-solving skills of 

participants involved in orienteering. At this point, it can be argued that there is an intuitive process 

underlying the high interdisciplinary potential of orienteering. Besides, it can be stated that this process 

is like the problem-solving process designed by Polya.  

As a result, this study revealed that individuals doing orienteering go through a problem-solving process 

and this problem-solving process is similar to Polya’s problem-solving stages. Considering that 

orienteering has positive effects on individuals’ cognitive skills, it can be thought that the source of these 

effects is related to problem-solving approaches from a different perspective. Besides, it was seen that 

the participants were physically and mentally active in the orienteering process and that their feelings 

and thoughts about this process were positive. In this context, participants expressed their feelings 

towards orienteering with the concepts of happiness, health, self-confidence, freedom, and excitement; 

while they expressed their thoughts with the concepts of running, checkpoint number, treasure, sport, 

game, and puzzle. Moreover, it was observed that the participants derived pleasure from orienteering 

with a head camera. Ekiz and Uzuner (2019) reported that primary school students liked orienteering 

and found it enjoyable. Consequently, participants were active, solved problems, and were active in this 

process. It can, therefore, be argued that orienteering has the potential to have positive effects on 

participants’ feelings, thoughts, and behaviors.  
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Study Limitations 

The results obtained in terms of the limitations of the present study may shed light on future research. 

The limitations of the study include the facts that it was conducted with only seven participants in five 

weeks, by using the same geographical area for orienteering, and was conducted only with 4th-grade 

students in primary school. It can, thus, be recommended to carry out studies that can contribute more 

to the relevant literature by taking these limitations into account. In other words, studies with different 

samples, data collection tools, implementation periods, and research methods can be done. In this way, 

the relationship between orienteering and the problem-solving process of Polya can be better explained. 

Further studies can be conducted to investigate the potential of orienteering in developing problem-

solving skills. In this way, the steps that a person follows during orienteering can be seen more clearly, 

since orienteering is not only a sport, but is also an interdisciplinary educational tool (Larkin, 1976; 

BSOA, 2015; Bradford, 1977). Moreover, orienteering enables the use of skills targeted in curricula 

(BSOA, 2015), and problem solving is also one of the basic skills required for the new age (Altun, 2015; 

Baki, 2018; Ministry of National Education, 2018).  

Directions and Implications for Practice and Future Research  

It is recommended that studies be carried out in which similar and different research methods are used 

to examine the use of orienteering in the development of students’ problem-solving skills, and in which 

orienteering is used for the teaching of Polya’s problem-solving steps to children. The Higher Education 

Institution should add orienteering education to the training process of primary school teachers; the 

Ministry of National Education should provide primary school teachers with the necessary in-service 

training on orienteering, and orienteering should be included in one of the compulsory courses in 

primary school, such as mathematics. In short, orienteering should take its place in the curriculum as 

both a teaching technique and a learning area for instructors.  
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