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Abstract 

Active learning constitutes an essential part of the early years curriculum. A well-known instructional 
model which is based on active participation and inquiry learning is the 5E model which includes the 
following five stages a) Engage, b) Explore, c) Explain, d) Elaborate, and e) Evaluate. Moreover, over the 
last decades ICT has been widely used to engage students in learning and enhance both the learning and 
teaching process. However, a paradox is noted regarding ICT; although practitioners have commonly 
accepted the beneficial aspect of ICT, they demonstrate limited use of new technologies within the 
teaching process. Therefore, the present work proposes a methodological approach aiming to investigate, 
whether the incorporation of the 5E model into ICT activities could benefit the use of new technologies in 
the early years curriculum. A pilot study was performed on early years practitioners in kindergartens. 
For the purposes of the current experiment, an ICT-based activity was designed using the 5E model. 
The activity’s layout, including the objectives and the learning outcomes, is outlined. The main benefits, 
according to practitioners, are that the 5E model not only provides multiple opportunities for students to 
build new knowledge through inquiry and active engagement, but also enhances practitioners’ confidence 
in terms of using and integrating ICT into the teaching process. This result, despite being preliminary, 
indicates that the integration of ICT activities through the 5E model can be an effective approach. 
Lastly, since this is an on-going study, more results will be published in the near future. 
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1. Introduction

Nowadays Information and Communications Technologies (ICT) has become an important 
medium for learning across the early years curriculum. However, there seem to be certain limitations 
regarding the incorporation of ICT tools into the teaching process (Brooker, 2003) and, therefore, a clear 
need of a developed pedagogy for the use of technology has been reported (Aubrey & Dahl, 2013). 
The present research proposes the methodology of the implementation of an ICT activity integrating the 
5E instructional model. The objective of the pilot study is to explore whether the 5E model affects the 
students’ active participation and engagement into the learning process of ICT.  

2. Literature review

2.1. Early years practitioners’ attitude towards the integration of ICT within the teaching 
process 

Brooker and Siraj-Blatchford (2002), in their large scale study of effective pedagogy across the 
curriculum for the early years, showed that technology appears to stimulate children of differing abilities, 
levels of maturity as well as ethnic and social class backgrounds. Results indicated that children were 
found to engage in lively and supportive collaborative activities around the computer, with particular 
linguistic and cognitive gains and social development for bilinguals. Despite the uncontested benefits of 
ICT, the study showed that computers were being used in a limited way and that practitioners rarely 
engaged in the type of interactions with children. This draws the attention to the fact that the rapid growth 
in curriculum requirements, and in hardware, has not always been matched by a growth in practitioners’ 
understanding of appropriate ways to use the new technologies.  

Although Brooker (2003) pointed out that practitioners working with young children were 
willing to match new technologies with traditional early childhood goals and principles, aiming at 
a child-initiated and child-centered, exploratory and open-ended, learning, that would be supportive of 
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social interactions and of equal opportunities there were certain limitations, such as a) a reliance on 
desktop computers as the sole tool for technology, when a range of other applications (i.e. projectors) may 
be more appropriate, b) a preference for didactic software that teaches curricular materials (i.e. literacy, 
numeracy) through closed questions, rather than exploratory software that allows children to pose their 
own questions and discover their own answers, c) a trend towards situating computers in suites or 
laboratories, segregating them from all other aspects of the curriculum. Moreover, a small-scale 
investigation of the confidence, competence and views regarding use of ICT by a maximum variation 
sample of practitioners, showed that although all practitioners identified technologies available in their 
center (most commonly mentioned were computers, educational software, Internet, electronic and 
programmable toys and the interactive whiteboard), they said that they knew very little about ICT and 
indicated a fear of technology (Aubrey, 2013). 

Plowman and Stephen (2003) conclude that while practitioners believe in the benefits of 
computers, these are more likely to come about when staff feel able to use resources discriminately to 
match children’s learning needs and styles as well as their own theories of learning. Aubrey and Dahl 
(2013) provided evidence in support of that assumption further adding that there is a need to identify 
different models for providing effective support and pooling of existing skills and resources. 
These observations point to the need not only for a more developed pedagogy for the use of computers in 
the classroom but also for practitioners to have opportunities to become more familiar with the software 
available. Furthermore, practitioners need to be encouraged to be more critical about whether or not the 
learning model inherent in the software used, matches both their own models of learning and the needs of 
the children for whom they are responsible.  

2.2. The 5E Instructional Model: Engaging students in new concepts learning 
Bybee et al. (2006) translated decades of research into a brief and memorable set of five words 

that educators could actually use, the 5E Model which is an inquiry-based approach grounded in active 
learning. The 5E model is based on a conceptual change model of learning, where learners become 
receptive to new ideas and then integrate new information into their existing conceptual framework 
(Posner, Strike, Hewson & Gertzog, 1982). The 5E approach is grounded in a constructivist view of 
learning, where the students have to do the work of identifying and changing their conceptions 
(Vygotsky, 1978). More specifically, the five components of the 5E model are the following: 
(1) The ENGAGEMENT, where the students' prior knowledge is identified in order to become engaged in
a new concept. (2) The EXPLORATION, where they use prior knowledge to generate new ideas, to
explore questions and possibilities. (3) The EXPLANATION, where they focus attention on a particular
aspect of their engagement and exploration experiences and demonstrate their conceptual understanding,
process skills, or behaviors. (4) The ELABORATION, where they develop and extend their skills and
apply their understanding of the concept. (5) The EVALUATION, where they are encouraged to assess
their understanding and abilities, and where their progress is evaluated towards achieving the learning
objectives.

The fact that the 5E model is structured in five distinctive components, following a linear 
sequence, each one building on the knowledge of the other, might be considered as an established 
methodology enabling the educator not only to design, organize and implement ICT activities, but also to 
identify and assess the children’s learning.  

2.3. The objective of the current research 
Although there is plenty of research showing the use of the 5E model into the science domain, 

very limited research is found regarding its incorporation into the ICT field (Utari et al., 2013). Taking 
this into consideration the present work explores whether the proposed methodological approach of the 
5E model affects the implementation of ICT into the early years curriculum. The aforementioned general 
hypothesis is followed by two sub questions:  

RQ1.1. Does the 5E model offer opportunities for students to build new knowledge through 
inquiry and active engagement? 

RQ1.2. Does the 5E model affect the use and integration of ICT into the teaching process on 
behalf of the practitioners? 

3. Methodology

3.1. Framework 
An intervention was designed especially for the purposes of the present research that was based 

on the objectives of the Greek New Curriculum (Institute of Educational Policy, 2014), concerning the 
learning area of Information and Communications Technologies. The activity layout includes five phases, 
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each covering a separate component of the 5E model while integrating the others at the same time. Since, 
the early years curriculum implementation relies on the principles of constructivism, which is also applied 
to the instructional 5E model, the activity’s layout attributes a fundamental role to variations of 
constructivism, such as inquiry-based learning, active learning and knowledge building (DeVries, Zan, 
Hildebrandt, Edmiaston & Sales, 2002). In Table 1, the design of the ICT activity is presented while 
integrating the 5E instructional model. 

 
Table 1. The ICT activity layout integrating the 5E instructional model. 

 
ACTIVITY LAYOUT 

TITLE Live Wishing Cards 
GENERAL 
PURPOSE 

• Development and expression of ideas with digital media and the production of multimodal works 
• Reinforcement of learning experiences with the use of ICT (Institute of Educational Policy, 2014) 

SPECIFIC 
OBJECTIVE

S 

• To become familiar with the basic forms of digital information (text, image, sound) 
• To develop and express ideas using digital media 
• To [allow children to] express themselves in a creative way with the use of designing software, and 

the use of audio/image/video editing and recording (Institute of Educational Policy, 2014) 

LEARNING 
AREAS 

• Information and Communications Technologies 
• Language 
• Art (Institute of Educational Policy, 2014) 

DURATION 5 days (one phase per day) 
AGE GROUP 5-6 years (kindergarten) 
NUMBER OF 
STUDENTS 18-20 (average class) 

D
E

SC
R

IP
T

IO
N

 

• Phase 1- ENGAGE with the wishing cards 
In the first phase of the learning cycle, the practitioner, based on students’ prior knowledge and in 
order to identify any knowledge gaps, introduces a variety of printed and electronic wishing cards 
to the students. The students observe the designing (size), the text (letters/fonts/wording), and the 
images (paintings/drawings/colors) of the different cards. Students are asked opening questions 
for the purpose of a wishing card (knowledge already gained from previous familiar 
circumstances). Finally, students categorize the cards based on their preference of style and the 
type of the wish. 

• Phase 2 - EXPLORE the Tux Paint drawing software 
During the exploration phase, students actively explore the Tux Paint software through 
experimentation with its functionalities. They explore the design themes, typewriting, adding of 
pictures, etc. They observe the operation of the variety of functionalities with the help of the 
practitioner. They also try themselves to use the functionalities since at this phase students are 
urged to learn in a hands-on way. 

• Phase 3 - EXPLAIN how to design using the Tux Paint software 
This is the practitioner-led phase that helps students synthesize the new knowledge of using Tux 
Paint software and ask questions if they need further clarification. For the EXPLAIN phase to be 
effective, students should be asked to work in pairs in order to share what they learned during the 
EXPLORE phase. In order to boost understanding, in line with the zone of proximal development 
theory, preschoolers from the reception class should be placed alongside younger children to 
work together. The older child will take over the responsible role of instructing the younger one 
regarding the functionalities of the tool. 

• Phase 4 – ELABORATE on making live whishing cards 
The elaboration phase focuses on giving students space to apply what they’ve learned and 
reinforce their new skills. This helps them develop a deeper understanding. Practitioners ask their 
students to create wishing cards using the Tux Paint software. Students are free either to 
typewrite a wish or to videotape themselves using the PC’s camera while they narrate a wish. 
They are also free to use either ready - made images/photos from the "My Pictures" folder, their 
own drawings, or internet pictures as a background for the card. They can also decide whether to 
use sound effects or record themselves using the PC’s microphone. For the design of the card, 
students can choose one of the tool’s themes they already explored in the previous phase. Finally 
they can print or display their wishing cards on the screen. 

• Phase 5 – EVALUATE on how the use of Tux Paint software leads to a live wishing card 
This phase allows students to cement their knowledge by evaluating themselves what they have 
learnt. Students are asked to present to the group the procedure of the design of their own live 
wishing card and comment on their effort. Students should give rationale on why the Tux Paint 
software is appropriate for making live wishing cards. Practitioners should also observe whether 
the students will turn to the software on a future similar case. 

LEARNING 
OUTCOMES 

Students are expected to: 
• operate design software through the use of different options from the tools available 
• incorporate the gradual use of various software in their practices  
• express themselves in a creative way while acquiring new ICT skills 
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Practitioners were asked to perform the ICT activity of “Live Wishing Cards” based on their 
existing professional experience without the use of the 5E model and its phases (pre intervention). 
Following that, they implemented the particular ICT activity -designed by the authors-, following the five 
phases which incorporate the 5E model and report on the results (post intervention). After the 
implementation of each of the two interventions, a questionnaire was distributed to the practitioners in 
order for them to describe the impact of the 5E model integration to the ICT activity, its effects on 
students’ participation and their engagement with the process. 
 
3.2. Research design 

The questionnaire was developed by the authors for the purposes of this research and some 
questions were based on Lund’s (2001) questionnaire for measuring ICT usefulness and satisfaction.  
It included twenty four (n=24) 5-point Likert scale questions, ranging from 1 = Strongly Disagree  
to 5 = Strongly Agree and the questions were grouped into two thematic areas: 1) students’ active 
participation and engagement, which contains the following groups: a) engage, b) explore, c) explain,  
d) elaborate and e) evaluate; and 2) ICT use and integration into the teaching process on behalf of the 
practitioners. The instrument’s reliability is reasonably high (Cronbach’s alpha = 0.95). Finally, a small 
scale study was conducted and seven (n=7) early years practitioners (range, 18-21 years) participated by 
fully completing the questionnaire. 
 
4. Results and discussion 
 

The purpose of the present study was to examine whether the incorporation of the 5E model into 
ICT activities could affect the use of new technologies in the early years curriculum. Firstly a descriptive 
statistical analysis was performed, presenting means and standard deviations for the question groups of 
the pre and post intervention (Table 2).  
 
Table 2. Means (M), Standard Deviations (SD) and P-values for the question groups of the pre and post intervention. 

 
 Early years practitioners (n = 7) 
 Pre intervention M (SD) Post intervention M (SD) P-value 
1. Students’ active participation and engagement   
ENGAGE  3.00 (1.26) 4.48 (0.51) < 0.001  
EXPLORE  1.76 (0.62) 4.24 (0.62) < 0.001 
EXPLAIN  2.00 (0.89) 4.33 (0.65) < 0.001 
ELABORATE  1.86 (0.65) 4.24 (0.70) < 0.001 
EVALUATE  1.57 (0.50) 4.14 (0.73) < 0.001 
2. ICT use and integration into the teaching process   
PRACTITIONERS  2.29 (1.03) 3.92 (0.86) < 0.001 

 
In general, Table 2 indicates that the level of scores in post intervention were higher than in pre 

intervention in all question groups. Therefore to further examine the changes in pre and post intervention, 
a series of Wilcoxon signed rank tests were performed, where the p-values of question groups are 
presented in Table 2. Wilcoxon signed rank test was selected since the sample size was small (n=7) and 
the difference between the scores were not normally distributed. More precisely: 

RQ1.1. Does the 5E model offer opportunities for students to build new knowledge through 
inquiry and active engagement?  

The Wilcoxon S-R test showed a statistically significant change between the pre and post 
intervention in the first part of questionnaire, which includes the following five question groups: 
engagement, exploration, explanation, elaboration and evaluation. Analytically, the proposed ICT 
activity, integrated with the 5E model, engaged and further stimulated the students to actively participate 
in the activity (Z = -3.601, p < 0.001) when compared to the situation before the integration of the 5E 
model. Additionally, students explored the ICT tool in greater depth (Z = -4.165, p < 0.001) and 
explained their experience and knowledge thoroughly by connecting what they already knew with the 
current activity (Z = -3.964, p < 0.001). Finally, they applied their acquired knowledge effectively  
(Z = -4.104, p < 0.001) and evaluated it adequately (Z = -4.136, p < 0.001). From the aforementioned 
findings, it is confirmed that the scores are higher in post intervention than in pre intervention, eliciting 
statistical significance in all question groups. The incorporation of the 5E model into the ICT activity 
shows that a child-initiated and child-centered lesson plan stimulates each student’s active participation 
and inquiry-based learning providing a peer interaction in every phase. The explanatory, open-ended and 
collaborative nature of the 5E model enhances the achievement of early childhood goals and principles, 
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since it is built on pre-existing knowledge and leads to acquiring new cognitive skills (Brooker, 2003; 
Brooker & Siraj-Blatchford, 2002; Posner et al., 1982; Vygotsky, 1978). 

RQ1.2. Does the 5E model affect the use and integration of ICT into the teaching process on 
behalf of the practitioners? 

With respect to this question, on behalf of the practitioners, the implementation of the 5E model 
into the ICT activity helped them to be more effective and productive as well as to have more control over 
the implementation of the ICT activity (Z = -6.058, p < 0.001). The aforementioned findings reinforce 
that the 5E model, as a developed methodology of five coherent and consecutive phases, could enable the 
early years practitioners to meet the children’s learning needs through a developed pedagogy, which 
according to the previous research (Aubrey & Dahl, 2013; Plowman & Stephen, 2003), has arisen as an 
instant need. The phases of the 5E model enable not only students to explore the ICT concept, but also the 
practitioners to become familiar with new technology tools. In the end of the procedure practitioners also 
have the opportunity to be critical and reflective of the learning outcomes.  

5. Conclusions

In conclusion, the purpose of this particular research was to explore whether the incorporation of 
the 5E model could affect the use of ICT tools in the early years curriculum. A small scale pilot study was 
conducted on early years practitioners and a pre and post intervention was performed. Leveraging the 
statistical analysis, the first indicative results show that the integration of the 5E model into the ICT 
activities enable practitioners to follow a developed methodology which lead to specific learning 
outcomes and students to engage in inquiry learning simultaneously. The aforementioned study is 
preliminary and along with the small scale intervention study, further investigation and research should be 
undertaken in the near future. The forthcoming work aims, using a larger number of participants, to 
measure thoroughly the effect of the 5E model into a wide range of ICT activities. The larger sample and 
the long term intervention should give safer and broader results and attempt to answer further questions 
regarding how the innovative use of ICT in early years curriculum can be affected by the 5E instructional 
model. 
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