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Abstract: This paper is an attempt to review the studies that took place in the period 2010-
2020 and focused on the use of open educational resources of the web to support Primary
School students’ learning. 79 studies related to the above topic were identified for the specific
period. For the emergence of the research trends of the above studies, a grid of analysis was
formed with categories and subcategories of demographic, methodological, thematic and
internet trends. The results of the analysis highlighted various nuances in research trends as
well as research gaps that should be filled in future research, in order to draw holistic
conclusions about the use of open educational resources in Primary School.
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Introduction

There are many attempts to define the concept of open educational resources (OER).
Nevertheless, the revision of the literature on the definition of the concept proves that the
definitions are relatively vague (Shaffert, 2010 - Jena, S. 2012). In 2004 it was clarified
(Johnstone, 2005) that:

* OER should include learning material that focuses on the gradual improvement of learning
performance but, also, on the service of educational practices.

* The above learning material may contain lessons from different cognitive areas, entire
teaching units related to a cognitive area, individual learning objects of one or more cognitive
areas, exercises for consolidation and extension of learning objects, assessments as well as
learning collaborative forums.

* Also, through OER, tools with free access should be offered, which enable both teachers to
create customized learning material, and students to respond to the assignments of learning
activities by teachers.

Atkins, Brown & Hammond (2007) agree with the above and add that access to OER is
possible with permission. OER is any material that is mainly offered digitally through the
internet and supports education with direct access and at the same time can be reused, adapted
to different learning requirements and levels and shared (Downes, 2011). Rossini (2011)
claims that OER are anything offered for public use and by any means (internet, television,
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radio, etc. free of charge for the purpose of teaching, learning, and research. Spinach &
Cameas (2013) , giving a simplistic definition they conclude that OER are electronic materials
provided through the internet for free use by trainees Papadimitriou, Lionarakis, Theologos,
& Leontidou (2013) consider OER as freely available "social objects" offered openly and
legally mainly to teachers, students and self-taught for use, adaptation, reuse for the ultimate
purposes of learning, teaching and research. An open educational application is defined as any
online educational resource available for use free of charge to teachers and students
(UNESCO, 2015).These sources can be multimedia applications, digital manuals, interactive
maps, live videos, video conferencing, educational games, course management platforms,
lessons, learning activities, repositories and any other application that can support the learning
process (UNESCO, 2015). According to the new UNESCO Recommendation (2019) “OER
are learning, teaching and research materials in any format and medium that reside in the
public domain or are under copyright that have been released under an open license, which
permit no-cost access, re-use, re-purpose, adaptation and redistribution by others”.

OER have grown and continue to grow in an open environment in which the wider global
education community can improve and make them more important (Smith & Casserly, 2006).
The open resources have the potential to stimulate educational innovation and introduce good
practices for effective learning (Educause, 2010). Many times, the learning support or the
improvement of the quality of the students' learning with conventional means requires a lot of
resources in teaching staff and learning material. However, when learning support is provided
through OER, the above resources are not required (Stacey, 2007 - Educause, 2010). OER
facilitate students’ collaboration, interaction and sociability (Komis, 2004-Kostis &
Tzimogiannis, 2008 Sclater, 2010) and strengthen the motivation for learning with the idea
that knowledge is a public good and that the World Wide Web offers opportunities for
knowledge sharing (Smith & Casserly, 2006). Also, they ensure equal learning opportunities
for all students (Hewlett Foundation, 2013). They are accessible regardless of place and time
resulting in independent and self-regulated learning as well as continuous feedback (Stacey,
2007). According to Kostis & Tzimogiannis (2008) they provide opportunities for students to
learn how to learn, promote differentiated learning, develop valuable skills, contribute to the
transfer of real-life school experiences, enable communication (synchronous and
asynchronous) and finally expand the types of learning profiles.OER, note Spanaka &
Kameas (2013), can be open content or open access. The open content resources allow
learners to add or modify (improve) resources such as Wikipedia. The open access ones allow
them to have free or limited access and use them too,e.g. educational blogs.

In 2012, a literature review was conducted to identify research trends (postgraduate and
doctoral dissertations) on mixed learning or blended learning in the ProQuest database by
Drysdale, Graham, Spring, & Halverson (2013). One trend identified was the training
contexts in which the mixed or hybrid or combined approach is used and consequently the
OER. According to the study, 77% of the studies were conducted in the context of university
education, 13% of the studies focused on the corporate environment and only 8% in primary
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and secondary education. With the findings of the above research, it is clear that the
percentage of the above postgraduate and doctoral dissertations that focused on primary
education is much less than 8%, given that high school students have developed a better level
of technological literacy due to their many years of study. It is concluded, therefore, that
research on mixed learning in primary education is very limited.

This paper deals with the review of the 2010-2020 studies which focus on the use of open
educational resources in Primary School. Specifically, it aims to detect trends emerging from
research on the above theme which were searched in the Google Scholar academic literature
index. It is, also, possible that research gaps related to the use of open resources in primary
education will emerge and the present work will be the occasion to fill them.

1. Method

The finding of studies related to open educational resources of the webfor the improvement of
the quality learning in primary school was conducted in Google Scholar.79 open access
studies were found which were published in scientific educational journals or announced at
conferences from 2010 to 2020.The detection was carried out by the researcher in three
stages. During the first stage, an investigation was conducted combining the terms “blended
learning”, “E-learning”, “elementary school”, “elementary education”, “primary school”,
“primary education”, “open educational resources” in the titles or the summaries of the
studies. In the first stage of the investigation, 129 studies were identified which contained the
above terms. Afterwards a second investigation followed by the researcher with the aim of
identifyingstudies, in which the researchers provided as learning material to the participating
students, in addition to the traditional, open educational resources of the web, too. At the end
of the second exploratory stage, an even more thorough investigation followed, which led to
the final identification of 79 studies.The method of content analysis was used to highlight
trends in the studies that were identified. The analysis framework was formed by the
researcher into general categories and their subcategories, after careful reading of a random
sample (5 researches) (Tzanis, 2005 - Elo & Kyngas, 2008), and the wording of the
definitions.

The independent presumption was chosen as the unit of analysis, ie each study was an
independent criterion, since within each research the general categories were identified
(demographics, methodological approach trends, thematic trends, didactic approach trends
and open internet application selection trends, type of devices) and the sub-categories too,
elements that corresponded to the orientation of the analysis (Tzanis, 2005 - Elo & Kyngas,
2008). The sub-categories of demographic trends constituted the number of studies per year
and their total number, the countries where then were conducted and their frequency per
country, the frequency of participation of the Primary School grades, the organizational level
within which the studies were implemented.The studies that took place in the context of
various courses of subjects and learning activities, programs and various topics (not related to
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the school curriculum) were characterized as subcategories of the organizational level. In
order to present this work as a product of a comprehensive analysis, the following
subcategories have been added to the subcategories of the courses and the activities:
Language, Mathematics, Science, Computer Science, Art and Design, Foreign Language,
Environmental Studies, and Social Sciences (Citizenship and History). As subcategories of
the methodological approach in each study the types of methodological approaches and the
sample size were defined. The learning outcomes, the learning engagement, the interaction,
the comparison, the learning style, the motivation, the learning/teaching material, the teaching
model and the technology composed the individual categories of the thematic trends.

The research questions which were set in order to identify trends in the above general
categories in the present analysis were:

On demographics data:

1. What is the number of studies per year related to the implementation of the open
educational resources in order to improve the learning performance in Primary School, in
which countries the above researches were conducted and how often?

2. Which grades of students participated?

3. In whichorganizational level (project, learning subject, Various topics (not related to the
school curriculum) were the researches applied?

4. In which subjects and learning activities were open educational resources used?
On the research methodology:

1. What methodological approaches were used?

2. What was the sample size in the studies?

On the topics of the research:

What topics and how often did research topics emerge from the analysis?

On the teaching methodology

What teaching models, teaching strategies or teaching practices did the researchers use?
On the choices of open educational resources

What resources were used and how often?

On the technological devices

What types of technological devices were used and how often?

The researcher analyzed repeatedly the presumption separately. The above practice enhanced
the reliability of the analysis results. The validity of the analysis was strengthened by the
formulation of the definitions of each general category and each subcategory.
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2. Results
2.1. Demographics

2.1.1. Number of studies per year from 2010 to 2020 and countries in which were
conductedthe researches

Most studies (figure 1) were conducted in 2015 (14), then the studies in 2016 follow(10). In
2017, 9 studies were conducted, 8 in 2013, 7 in 2014,2018,2019, 5 in 2010, 2012, 2020 and 4
studies and 1more in 2011. The countries with the most studies (Figure 2) are Taiwan (14),
subsequently the United States (9) follow, China, Indonesia (5), Greece, Spain, Australia,
Malaysia and Korea (4). Turkey follows with 3 studies. Then lIsrael, Croatia, Iran and
Singapore with 2. Finally, Thailand, Jordan, Mexico, Scotland, Brazil, Finland, Kenya, Japan,
Portugal, Northern Macedonia, Czech, Netherlands, Saudi Arabia, Cyprus, Malta and
Canadafollow with 1. It should be taken into account that more than half of the studies were
conducted in Asian countries (43 researches) and especially in Southeast Asia, 18 in Europe,
13 in America, 4 in Australia and 1 in Africa.

Table 1. Number of studies per year from 2010 to 2020 and country.

Year  Number Serial number of Author(s) Countries
of studies studies
per year

2010 6 1 Anastasiades et al. Greece
2 Chen et al. Singapore
3 Fang et al Taiwan
4 Veletsianos & Doering Usa
5 Wang & Woodworth Usa
6 Zadok et al. Israel

2011 1 7 Cheng et al. Taiwan

2012 6 8 Diem & Novitasari Indonesia
9 Heredia & Icaza Mexico
10 Hew & Cheung Singapore
11 Lietal. China
12 Schaaf Usa
13 Shih et al. Taiwan

2013 8 14 Chenet al. Taiwan
15 Erdem et al Turkey
16 Joo & Park Korea
17 Lou et al. Taiwan
18 Marinkovic & Tomas Croatia
19 Morgan Australia
20 Suzuki Japan
21 Tsoulis Greece

2014 7 22 Filsecker & Hickey Usa
23 Hung et al Taiwan
24 Kim et al Korea,
25 Kumpulainen & Mikkola Finland
26 Lopez Spain
27 Onguko Kenya
28 Song China
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29 Apergi et al. Greece
30 Cracraft Usa,
31 Fabian Scotland
32 Fong et al. Canada
33 Joo & Park Corea
34 Kalelioglu Turkey
35 Kokkinaki Greece
36 Llovet et al Spain
37 Mulqueeny et al. Usa
38 Nicolete et al. Brazil
39 Schechter et al. Usa
40 Symons & Pierce Australia
41 Thibaut et. al. Australia
42 U-Lan Thailand
2016 10 43 Huang et al. Taiwan
44 Lai & Hwang Taiwan
45 Laine et al. Korea
46 Liu, Lu, Wu & Tsai Taiwan
47 Liu, Wang & Tai Taiwan
48 Sung et al. Taiwan
49 Yaghmour Jordan,
50 Oluk & Korkmaz Turkey
51 D’addato & Miller Usa
52 Inbal & Blau Israel
2017 9 53 Ribeiro et al. Portugal
54 Zhen et al. China
55 Perez et al. Spain
56 Jafarhani et al. Iran
57 Jagust et al. Croatia
58 Song &Wen- China
59 Lee & Chang Taiwan
60 Ariani et al.- Indonesia
61 Bakan Usa
2018 7 62 Astri et al. Indonesia
63 Hwa Malaysia
64 Videnovik & Dimova N. Macedonia
65 Lee & Chu China,
66 Zafarqandi- Iran,
67 Homanova & Prextova Czech,
68 Symons et al. Australia
2019 7 69 Ismail et al. Malaysia
70 Rou et al. Malaysia
71 Coppens et al. Netherlands
72 Hwang et al. Taiwan
73 Aljraiwi Saudi Arabia
74 Yunus et al. Malaysia
75 Saez-Lopez et al. Spain
2020 4 76 Loizou &Lee Cyprus
77 Rombot et al. Indonesia
78 Nurahman et al. Indonesia
79 Camillieri& Camilieri - Malta
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Graph. 2. Countries and number of studies
2.1.2. Grades' participation

Table 2 shows the participation of the grades where the largest participation belongs to the 5th
grade with 20 participations, followed by the 6th class with 17, the 4th grade with 11, the 3rd
grade with 4, the 1st grade with 1 participation and the 2nd without participation. Then the
participation of two grades at the same time follows as of the 6th and 5th grades with 5
presences, of the 4th and 5th with 2 presences, of the 2nd and 3rd with 2, of the 3rd and 4th
with one and of 1st and 2ndgrades with 3 presences. Then, the triple participatory
combination follows: of the 3rd, 4th and 5thgrades (3), 1st, 2nd, 3rdgrades (2), 4th, 5th, 6th
with 1 presence, as well as the multiple participatory combination of 3rd, 4th, 5th and
6thgrades (2). In one study all grades participated and in 4 studies the participationof grades is
not mentioned.

Table2. Gradesparticipation.

Grades Numbered studiesaccording to table 1 Number of studies
per grade
1st 5 1
3th 18,42,47,49, 4
4th 11,15,34,43,44,51,60,61,62,66,74 11
5th 2,3,8,10,13,14,16,17,22,30,36,40,45,48,50,52, 59,70,77,78 20
6th 1,4,20,21,23,24,28,29,31,33,35,37,38,41,46,54,58,75, 18
1st &2nd 39,79 2
2nd &3rd 56,57 2
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3th & 4th 9 1
4th &5th 65,69 2
5th & 6th 7,19,25,27,32 5
1st, 2th & 3th 55,63 2
3th, 4th & 5th 12,26,76 3
4th, 5th, 6th 68 1
3th, 4th, 5th & 6th 6,72 2
All grades 53 1
It is not mentioned 64,67,71,73 4

2.1.3 Organization level

Mentioning the organizational level (table 3) as a research aspect of the present study means
the context on which the studies under analysis were organized. That is, studies were
conducted according to the school curriculum (32) and learning activities related to part of the
curriculum (13). Studies organized for the implementation of projects with the participation of
other schools with topics related to the school curriculum (18) and various studies (16) that
were implemented in the same school but their topic had nothing to do with the school
curriculum.

Table 3. Organization level

Organizational levels Numbered studies according to table 1 Total

(researchers intervention framework) studies per
level
Subjects 2,5,7,8,15,16,17,23,30,31,33,42,43,44,45,46,49,50,51 32
,53,54,55,56,57,58,60,62,63,68, 74,75,77

Projects 1,4,10,19,20,25,27,28,29,32,34,36,38,40,41,52,66,76 18
Various topics (not related to the school 3,6,9,12,18,37,39,64,65,69,70,71,72,73,78,79 16
curriculum)
Activities 11,13,14,21,22,24,26,35,46,48,59,61,67 13

2.1.4. The learning subjects

Table 4 appears to show the cognitive areas in which the researchers focused. In Mathematics
13 studies were carried out, in Science 12 and in Informatics 8. In the National language 8
studies, in Foreign Language (mainly in English 8), in Social Sciences (mainly Citizenship)
4,not related to school subjects but to didactic objects of general interest. In two studies the
courses are not mentioned. From the presentation of the findings, there is a preference of
researchers in Mathematics, Science, Informatics, National Language and Foreign Languages.
Finally, the vast majority of researches focused on a single course, one in four courses and
three in two courses.
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Table 4. The learning subjects

Learning subjects Numbered studies according to table 1 ~ Number ofstudies per subject
Art and design 1,25,75 3
Computing 9,12,21,22,24,33,34,50 8
Foreign language 8,29,42,43,47,56,74,77 8
Science 1,2,6,16,18,23,32,35,54,58,62,66, 12
Maths 5,16,30,31,49,45,44,51,55,57,60,63,68,71 14
National language 11,13,15,16,30,46,55,65 8
Citizenship 13,16,48,52 4
Geography 53 1
Environmental studies 17,41,55 3
Interdisciplinary intervention 3,4 2
It is not mentioned 37 2

2. 2. Methodological data
2.2.1. Methodological approaches

Table 5 shows the type of methodological approach that was most represented in the 79
studiesit was the quantitative approaches (37 studies). Most researchers of quantitative
approaches come from southwest Asia. The following are the qualitative approaches (29
studies). Finally, in the remaining 13 studies, the researchers chose the mixed approach.

Table5. Methodological approaches

Research methodological Numbered studies according to table 1 Number of
approaches studies per
approach
Quantitative researches 1,3,5,6,7,8,12,16,20,22,23,24,30,33,37,38,42,43,44,46,50,48 37
,49,54,55,56,57,59,60,62,63,66,70,71,73,74,75
Quantitative researches 2,4,9,10,13,14,15,17,19,21,25,26,27,29,32,35,40,41,47,51,5 29
2,53,58,61,67,68,69,76,79
Mixed researches 11,18,28,31,34,36,39,45,53,64,65,77,78 13

2.2.2.Research sample size

Table 6 shows the sample size of students who participated in each study. In 23 studies from
31-50 studentsparticipated, in 21 51-100 students, in 20 more than 100 students took part and
in 14 less than 30 students. A study does not mention the number of students who
participated. From the above results, there is a relatively high preference of researchers to
select a sample of participating students from 31 to 100 students.

Table 6. Research sample size

Sample size Numbered studies according to table 1 Number of
studies

15-30 414,15,17,19,25,28,35,41,47,51,58,61,63 14
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31-50 1,2,7,8,10,13,18,20,26,27,29,31,32,34,36,38,44,46,50,52,60,70, 23
74

51-100 11,16,23,30,39,40,42,43,45,48,49,56,57,59,66,67,68,73,75,76,7 21
9

100- 3,5,6,9,12,18,22,24,33,37,53,54,55,62,64,65,69,71,72,78 20

It is not mentioned 21 1

2.3. Research themes

The research questions shed light on the topics covered by the researchers and are illustrated
in table 7. The topics that the researchers focus on most and emerged from their research
questions are the learning outcomes (47 studies), which are related to students' performance,
effectiveness, self-regulation, attitudes and self-esteem. Technology (23) follows which is
related to issues such as its effectiveness in learning environments, its value, the students'
attitude of students towards it, the effect it has on students, the understanding of its functions
and tools, and its attractiveness. Researchers, then, focus on comparing (10) students'
performance in relation to learning space, gender, age, teaching model, and collaboration.
This is followed by the interaction of students (10) regarding their participation, cooperation
and communication, the learning engagement (8), the motivation (7), the learning style, the
learning material and the teaching model from 1 research. Many studies focus on more than
one research questions.

Table 7. Research themes

Research themes Numbered studies according to table 1 Number of
studies per
theme

Learning engagement 1,4,10,12,22,37,46,68 8

Example:

This study uses an established quantitative field
observation method to evaluate engagement during
students’ use of a new version of an online learning
system (Reasoning Mind’s Genie 3). (Mulqueeny et
al., 2015)

Motivations 22,43,47,57,62,71,72 7
Example:
Based on the FSVL strategy, can using the mobile
learning tool in a situational English vocabulary
learning  environment enhance EFL students’
motivation to learn English vocabulary? (Huang et
al.,2016)

Learning results 2,5,6,7,8,10,11,12,13,14,16,17,20,21,22,23,25,27,28,3 47
1,37,40,42,43,44,46,47,48,49,51,53,54,55,56,58,69,6 1
,62,65,66,71,72,73,74,75,77,79
Example:
See the subcategories of learning results

Comparison 5,6,24,26,30,34,48,50,63,71 10
Example:
See the subcategories of comparison

Technology 3,4,9,13,17,19,20,26,29,31,35,38,45,47,52,61,64,67,6 23

éx‘.«'-“a%{oc‘ swés wixdes
eclec@tional circle
' i Page 17 of 452




Scientific Educational Journal “educ@tional circle”
Volume 9, Issue 2, 2021 © educ@tional circle ISSN: 2241-4576

Learning style

learning material

Teaching model

Interaction

9,70,75,78,79

Example:

See the subcategories of technology

3

Hypothesis:

After the implementation of digital learning divergent
learning styles of elementary school children was no
significant difference in academic achievement.

(Fang et al., 2010)

18

Example:

The attention of this paper is focused on the formation
of educational content in the e-learning systems.
(Marinkovic & Tomas, 2013)

76

What are the universal design principles for effective
implementation of the IB-FC model in Cyprus
primary school context across different subject
matters?

(Loizou & lee, 2020)

1,2,21,25,27,28,47,48,51,61

Example:

See the subcategories of interaction

10

2.4. Teaching models

Another research perspective of the present work was the teaching models applied by the
researchers in conducting their research. Table 8 shows the teaching models used by the
researchers in the 79 studies. The Blended Learning model dominates in 36 studies, then the
E-Learning model in 12 studies, Mobile — Learning and Digital-game Learning in 7, Web-
based Learning in 5, Project-Based Learning and Inquiry based learning in 3 and Adventure
Learning, Technology-based Participatory Learning, Computer Supporting Collaborative
learning (CSCL), Augmented reality learning in 1 study respectively.

Table8. Teaching models

Teaching models Numbered studies according to table 1 Number of
studies

Blended Learning 2,5,7,8,10,15,17,18,24,25,30,32,33,34,36,37,39,41,42,44,46,47,4 36
9,51,52,56,60,61,63,64,66,68,71,72,74,77

E-Learning 1,3,6,20,21,27,35,45,53,59,67,70 12

Mobile — Learning 22,23,38,31,43,48,79 7

Digital Game 12,14,55,57,62,63,69 7

Learning

Ubiquitous learning 13,16 2

Web-based Learning  19,50,71,73,78 5
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Wiki-based 65 1
collaborative process
writing pedagogy
(WCPWP)

Adventure Learning 4
Project-Based 26,29,54 3
Learning

Technology-based 9 1
Participatory

Learning

Inquiry based 28,58,76 3
learning

Computer Supporting 40 1
Collaborative

learning

(CsCL)

Augmented reality 75 1
learning

[N

2.5. Types of open educational resources

The open educational resources used were divided into 8 axes (table 9): applications of
educational tools to support learning (16), learning resources (17), educational games (11),
educational programs (10), course management systems and social learning platforms (14),
programming applications (2), synchronous and asynchronous communication applications
(9), collaborative applications (5). Finally, 3 studies were identified in which no reference to
the type of open applications used. The use of Web.2 applications like Lms, Wiki, blog,
Google apps, educational games, Edmodo etc. is remarkable.

Table9. Types of open educational resources

Types of open  Numbered studies according to Types of open applications
educational  table 1
resources

Tools (16) 3 Computer academic achievement tests on-line
7 Interactive on-line imitation learning tools
11 Google Docs
13 GPS
18 Colab tutor systems
24 QR code
28 Evernote
29 Google Drive
32 WallCology inquiry tool
41 Google Power Point, Prezi, Google SketchUp
43 Mobile learning tool
52 Google apps for Education, Google Drive
46 Storytelling Tool
47 Storytelling Tool
48 QR code
53 Google Earth, Google Maps Flight Radar

Learning 5 Dream box

resources (17) 6 E-Book
15 Web sites
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17 Blog
19 Kid blog
21 Web sites
20 Web sites
24 Global resources
26 Blog
41 Web sites
49 E-Book
54 Web sites
61 Blogs
66 Electronic content, videos
72 YouTube
73 Webpages of ClassDojo
77 Online reading texts
Educational 4 Go North! Arctic National Wildlife Refuge
Programmes 2006 and Go North! Chukotka 2007
(10) 6 Ofekhub.org
9 Sugar Educational Platform
30 I Ready, Dream box, Lexia
37 Reasoning Mind’s Genie 3
39 Lead21
40 Online Educational Program
51 Read 180, On — site Reading Recovery
57 SCOLAmM
71 Qualtrics
Games (11) 14,22,32,38,42,45,55,62,63,69,79 Online pedagogical games
1 Video Conferencing
21 Skype
24 Communication SNS)
26 Skype
27 E-mail, Skype
56 WhatsApp web
70 Facebook, WhatsApp, Instagram and WeChat
74 Social media
78 Various online communicative applications
Programming 34 Code.org
applications (2) 50 Scratch
Collaborative 7 Group Scribbles
applications (5) 11 Wiki
25 VisciPad
35 Wiki
65 Wiki
Learning 10 Blackboard
management 16 Lms (without name)
systems (Lms) 18 Moodle, Colab tutor system
and Social 19 Edmodo
learning 20 Edmodo, Blackboard
network 26 Edmodo
(SIn) (14) 28 Edmodo
58 Edmodo
59 Edmodo
60 Edmodo
64 Edmodo
67 Edmodo
68 Edmodo
Itis not 33,36,76
mentioned (3)
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2.6. Type of devices

Finally, table 10 shows the types of technological devices used by students during the
research. The devices used were desktops in 10, laptops in 10 and handle devices in 23
studies. In 41 studies the type ofdeviceis not mentioned.

Table 10. Type of devices

Type of Numbered studies according to table 1 Number of
device studies
Desktops 3,4,11,21,25,38,39,49,53,74, 10
Laptops 2,9,16,25,27,30,41,51,60,74 10
Handle 13,20,23,24,25,28,31,32,38,43,44,45,46,47,48,52,56,57,58,61,74,7 23
devices 5,78
It’s not 1,5,6,7,8,10,12,14,15,17,18,19,22,26,29,33,34,35,36,37,40,42,50,5 41

mentioned 4,55,59,62,63,64,65,66,67,68,69,70,71,72,73,76,77,79

3. Conclusions — Suggestions

After the presentation of the results of the present work and although the number of identified
studies for the period 2010-2020 is limited, the following conclusions can be drawn.

On the demographic data

There is a limited number of studies related to the use of open educational resources in
Primary School with an average of approximately 7.2 per year from the period 2010-2020.
The limited number can be due to many factors such as: limited internet access in many
countries, not only in the school but also in the students’ houses, the lack of computer literacy
of students and teachers and the lack of technological infrastructure in schools, the non-
integration of ICT in the curricula either as an individual field of knowledge or as a mixed
presence with the courses, etc. However, the above are only conjectures. There is, also, a
slight upward trend in relevant studies since 2010, culminating in the middle of the period
2010-2020 and a corresponding gradual decrease in studies from the middle of the period
until 2020.The answer to finding the factors that contribute to the limited number of studies
related to open educational resources could be given through research. More research could
highlight more categories andsubcategories of trends focused in the use of open educational
resources in primary school and perhaps fewer research gaps.

Taiwan and Asian countries, in general, are the ones where most research was conducted. It is
a fact that the access to the internet of the school units and especially of the students’ private
spaces is an important factor of carrying out or not research of the subjects that we examine,
let alone of the daily application of the open educational resources. On this field, we present
the results of the Internet World Stats survey (March 3, 2020) which show that the
geographical distribution of Internet users worldwide is as follows: Asia 50.3%, Europe
15.9%, Africa 11.5 %, Latin America 10.1%, North America 7.6%, Middle East 3.9% and
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Oceania 0.6%. In addition, the International Monetary Fund ranks Taiwan, South Korea and
Singapore in the top 31 developed countries in the world (Wikipedia, 2020).

Students of the two oldergrades participated in the research. It is known that the ICT literacy
of the students of the older grades is improved compared to that of the students of the smaller
grades due to the accumulated knowledge and experience. Also, in the two oldergrades a
larger number of courses are taught, which requires a larger quantitative and qualitative
volume of information and skills related to OER. The above reasoning may lead the
researchers to select the older primary school grades to conduct their research. However, it
should be explored how more research could be conducted in youngergrades as well.

From the exposition of the results in terms of the courses used, it is concluded that the
researchers follow the hierarchy of the courses that appear in the curricula of the countries in
which the studies were conducted. An exception to the above hierarchy is the IT course,
however, it is the course that is fully related to the open educational resources. Mathematics,
Sciences, Informatics, National Language, Foreign Languages are the cognitive fields that are
most represented in the studies that were analyzed. The field of Citizenship with a smaller
appearance follows which is part of the Social Sciences, the Environmental Studies,
Geography and the Art and Design. After an investigation on Opensourse.com it seems that
there is no learning resource that is not used in the above courses, which facilitates the
choices of researchers. However, there is no research focusing on Geography (1 study) and
History (no study). But many applications and tools related to Geography and History appear
on the internet, such as: Google Earth, Google Map, interactive maps, the National
Geographic site, Google Online presentation applications, Prezi, etc. and timeline
applications. In addition, there is a lack of research focusing on more than one subject and
especially the basic subjects of the Primary School. Specifically, there is a lack of research
aimed at results of the use of OER in all the basic subjects of the Primary school. The
research then may have had richer findings and possibly more holistic conclusions about the
implementation of the use of internet educational resources in Primary School.

On the methodological data

Most studies are quantitative (quasi-experimental, experimental and descriptive), thenthe
qualitative studies follow and finally the combined or mixed. The combined use of the
qualitative and quantitative approach may be an excellent tactic in a research, because it
combines the advantages and covers the weaknesses of each approach and therefore the
conditions of validity and reliability of a research are more satisfied (Cohen, Manion &
Morrison, 2005 - Creswell & Plano Clark, 2011). The combination according to Cohen,
Manion & Morrison (2005) is a technique that many researchers embrace, but few researchers
use it. However, mixed surveys are the least common.

In terms of sample size, the researchers tend to select a relatively medium sample of students
(from 31-50). A quasi-experimental research to perform, logically requires an experimental
group (a grade) and a group, two groups or even three control groups (Robson, 2007 -
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Creswell, J. W., & Plano Clark, 2011). Therefore, the sample number chosen by the
researchers is within reasonable limits. On the other hand, the case studies, also, require a
small number of samples, but it depends on the goals of the researcher (Robson, 2007).

On the research themes

The majority of researchers are interested in learning outcomes, technology, interaction,
engagement, comparison, motivation, teaching/ learning material, teaching model
effectiveness and learning style. It was reasonable and legitimate that 47 out of 79 studies
focus on learning outcomes with the use of open educational resources. However, from the
present review of the themes, few studies focus on the learning quality and validity of OERs,
the effectiveness of the teaching models applied using OERs and the suitability of
environments on the learning styles. There are, also, a few research questions about
motivation, which are, perhaps, the most important keys to achieving not only learning
performance, but also student interaction and mood, elements that lead to improved learning
quality (Passey et al., 2003). Also,missing elementsare: the evaluation of open learning
environments and tools, the difficulties faced by students when using open educational
resources, the use of open resources in special education, themes of student safety and trust in
open educational resources, attractiveness of open educational resources etc.

On the teaching approach

About half of the researchers tend to apply the Blended Learning which is feasible in Primary
School as young students also need the live instructional guidance and they are followed by
the researchers who apply E-Learning. However, there are researchers who sporadically use
relatively new types of online learning such as: Mobile - Learning, Digital Game Learning,
Ubiquitous learning and Situated Learning & Personalized Learning. There is a lack of
research that use the model of differentiated teaching. Perhaps in the future researchers will be
able to focus their research attention more on the above types of teaching models, but also on
new types of teaching models that will be developed in the near future to emerge all aspects
that contribute to improving the quality of learning students’, as well as the evaluation of the
above models.

On the open educational resources

The researchers of the 79 studies used several, varied and interesting types of open
educational resources (mainly Web.2) and the students responded very well to the challenges
with very good learning outcomes, mainly, in terms of performance. After all, the technology
excites and motivates young students. In the present studies, the researchers used Web tools
and created their own open educational resources. The advantage of the resources which are
created with various Web tools is that their creator (researcher) obviously knows the learning
style and capabilities of the sample and therefore he does not need to adapt them as a learning
resource whose creator is another one. The learning platforms have been used in several
studies, such as the Edmodo’s social learning platform which is widely used in primary
school and is very useful for students (Tsetsos & Prentzas, 2020). The researchers, also, used
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various online certified learning programs from organizations and universities, too. One in 7
researchers and especially those of the last five years (2016-2020) occupied the students with
educational games that seem to be very attractive to students. According to researchers who
used educational games, for example the studies of Schaaf (2012), Chen et al. (2013),
Filsecker & Hickey (2014), Mokhtar, Lehat, Basir & Sokman (2015) and Laine, Nygren,
Dirin & Suk (2016), the learning outcomes were extremely encouraging. The educational
games may constitute an important open educational resource for supportingPrimary School
students’ learning in the future. To the students were, also, offered a variety of learning
resources from different sites without, however, (in their vast majority) to show the way and
sources of their evaluation. In addition, it is noteworthy that in the present studies there are
very few researchers who use open collaborative resources. Also, a variety of learning
resources from different sites was offered to the students without (in their vast majority)
showing the way and the sources of their evaluation. In addition, it is noteworthy that in the
present studies there are very few researchers who use open educational there is no
studywhich to use open resources for the students with special needs and studies where their
researchers use open educational resources that they are addressed todifferent learning levels.
Finally, it is worth mentioning that the present studies show the absence of use of certified
government resources.

On the type of technological devices, most researchers seem to consider that the type of
device used in their research is not an important element since many types of devices are
circulating and used nowadays. In the studies where the devices are mentioned, the handle
devices prevail.

Finally, it should be noted once again that the number of studies conducted in the period
2010-2020 related to the support of students' learning through OER is relatively small. This
limits the emergence of more trends in research and the drawing of holistic conclusions about
the contribution of OER to improving the quality of primary school students' learning.
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