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A. BOULIND. COLEGIO DE FOMENTO MIRALVENT

Abstract:

The use of technology in the classroom and its integration into the curriculum in the form of Information
and Communication Technologies has had a major impact on schools and the education system as a whole. It
has yet to be shown by longitudinal studies over time that the use of technology and computers in the classroom
has had a major impact on academic performance.

One of these studies, Sigalés, Monimé and Badia’s (2009) research on the integration of the internet in
Spanish schools found indicators in their research that the use of technology in the classroom was scarce and
limited in the schools they investigated. Their research concluded that certain points should be worked on by
the educational community, such as to improve teacher’s skills in ICT use and to adapt and improve resources
and connectivity to the internet and finally to revise school curriculum.

Keywords:
CLIL, Augmented Reality, Mobile Learning, Primary, ICT
Resumen

El uso de la tecnologia en el aula y su integracién en el plan de estudios en forma de las TIC, ha tenido un
impacto importante en las escuelas y el sistema educativo en su conjunto. Atn no se ha demostrado con estudios
longitudinales que el uso de la tecnologia y los ordenadores en el aula tienen un impacto importante en el
rendimiento académico.

Uno de estos estudios, la investigaciéon de Badia, Sigalés y Monim6 (2009 ) en la integracion de internet
en los colegios espafioles encontraron indicadores en su investigacién que el uso de la tecnologia en el aula era
escasa y limitada en el escuelas que investigaron. Su investigacion lleg6 a la conclusién de que habia una serie
de puntos que deben ser trabajado por la comunidad educativa, tales como adaptar y mejorar los recursos y la
conectividad a Internet y revisar el plan de estudios de la escuela.

Palabras clave:

AICLE, Realidad Aumentada, aprendizaje movil, Primaria, TIC

Introduction

Augmented Reality (AR) is a term used to describe the use of technology that overlays information on the
real world in real time, with the objective of enhancing the user’s current perception of the real world creating
an interactive experience. AR allows people to add digital content as well to printed material, geographic
locations and objects.

Using a smart device or tablet, viewers can scan an object and the digital content will appear. The digital
information can range from a link to a website, a video, a 3 model or any other supported information. A good
example of this is the Scarlett project, form the University of Manchester used to allow access to rare books and
manuscripts.
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The goal of AR is to add information and meaning to an object; unlike virtual reality AR does not create a
simulation of reality. According to the 2011 Horizon report (2011), AR refers to the addition of a computer assisted
contextual layer of information over the real world, creating a reality that is enhanced or augmented.

The use of Augmented Reality in education

Our investigation explains the efforts we have made in developing augmented reality applications and
integrating them into the curriculum and our endeavour to make them cross curricular. The development of
any technological application requires that the designers consider carefully the pedagogical and psychological
aspects. Pedagogic and didactic skills are needed to adopt the application user requirements.

Although AR is not new its use and application in education is just beginning to be explored. AR is a
particularly relevant tool for education as it aligns well with the constructivist concepts and situated learning.

Mantovani (2001) mentions that the basic assumption about the learning process will take place naturally
through the simple exploration and discovery of virtual learning environments needs to be looked at closely.
Exploratory learning is of great value, however if the knowledge content is to unstructured, the leaning process
can become difficult. The constructivist theory provides a valid and reliable basis for a theory of leaning in virtual
environments. As constructivism states, learning takes place when pupils can build conceptual models that are
both consistent with what they already understand and with new content.

In our investigation we wanted to apply old knowledge to a new experience. This was done by carefully
specifying the program and activity defined tasks and the interaction with the teacher.

AR is learner based, this allowing the learner to direct their course of discovery in a rich environment,
allowing for experimentation and the making of mistakes, which have no major consequence. The learner is
involved in a dynamic process where he/she is provided with visual and interactive forms of authentic learning.

The 2011 Horizon report (2011) states that “the ability to transfer learning from one context to another is
a significant skill, one that AR can facilitate in its overt use of context and layering.

Henry Pence (2010) comments that “although virtual worlds like Second Life, have become popular for
education, it seems probable that AR will affect higher education sooner and more profoundly that virtual
worlds”.

He continues by saying that while virtual technology may create more invasive experiences, there is some
discomfort with the use of the virtual world, because of the perceived realism and that people maybe more
comfortable with AR because it offers the best of both worlds.

Game based Learning - Using Augmented Reality

In our investigation we used AR to model 3 dimensional geometric objects in order for the pupils in year 1
to look at them in a game based setting. These models were able to be manipulated rotated and interacted with
the pupils providing immediate visual feedback for the pupils, teachers and investigators, allow us as well in the
investigation to see whether there were any inconsistencies or problems with design that needed to be addressed.

Our approach to the investigation and task was through the focus of game based learning and Bruner’s
concept of discovery based learning, with the learning in our year 1 maths class being enhanced by AR’s ability
to augment the lived experience.

In our use of AR, we wanted to provide a game based approach. The 2011 Horizon report commented that
games can be very effectively applied in learning contexts, and that game designers are exploring ways to
integrate serious topics and content into engaging formats.

Current Research on AR in education focuses on emerging trends and how they can be used in learning
settings. This investigation tries to look at how AR can be integrated in our current approach to education.

Dunleavy, Dedee and Mitchell (2009) found that the challenge teachers had to managing the overhead
that accompanies AR simulation and implementation.

The High management requirements suggested that providing teachers with adequate support for
implementation is crucial.

There are many qualitative uses of technology if judged by (according to) different learning activities that
could be developed through the support of computers. Tang and Austin [6] also mention that teachers may use
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a variety of technologies in the classroom to promote learning not in a single, but in creative ways to satisfy the
students learning needs and objectives. They looked at students’ perceptions of technology as the regards
teaching effectiveness on learner performance and concluded that it allows students to be self-directed and
active (rather than passive) in their learning. It increased academic performance and was thought to be due to
the organisational change, an area highlighted by Youssef and Dahmani [2008] as being vital.

Wider investigation and qualitative data collection would have enabled us to see and find greater
correlations between teachers’ use of technology, academic results and the type of technology used in class -
collaborative tools, augmented reality etc. Through the interviews with teachers, heads of ICT enhanced
perceptions of ICT use; implementation of the Strategic plan and its success could have been measured, gauged
and correlated to identify where academic success taken place and to what extent technology had effected the
results and combined with new teaching methodology to effect change.

Implications for Teaching and Learning

It is vital that AR applications are based on sound pedagogy. Our research is a small attempt to highlight
is relevance and the enhancements it can bring to the student learning experience. AR technology is easier to
use than virtual technology in the classroom.

Due to the fact AR layers onto the real world makes this type of digital technology more acceptable. AR
gives us a seamless transition and integration between the real world and the virtual world.

In our investigation we expanded the learning experience from the use of 2.0 materials to 3D special
materials. It facilitated the children’s learning, helping them translate 2 D to 3D concepts. There are debates as
to whether AR creates collaborative learning experiences. In our research we found that by providing adequate
support to teachers, they were able to integrate AR into their curriculum design and lesson plans.

There is however much work that needs to be done in this area and more research is required in order to
investigate more into the use of AR in education.

Sigalés, Momin6 and Meneses [2009] research on the integration of the internet in Spanish schools found
indicators in their research that the use of technology in the classroom was scarce and limited in the schools
that they investigated. As Sigalés, Momin6 and Meneses state in their study, ICT has become part of the everyday
“fabric” of schools and the educational community in general. And also they state that the use of these
technologies is developed around administrative work, management, class preparation and the search for
information. Teachers also use ICT for in service training and for the own personal professional development.
As the authors of this study state when we look at class and classroom penetration, the use of ICT is much less
frequent. They found that only 1 out of every 3 students in primary and secondary education used ICT regularly
(more than once a week) in conjunction with their other subjects. This was similar when it compared to 28,5 %
teachers of ICT never using ICT and 30 % using it once a month.

Methodology

Participants

In order to analyse the quantitative and qualitative uses of augmented reality technology in primary
education (in CLIL Based subjects) we identified a selection of participants. These were a group of children in
Year 1 and year two in our pilot school. This selection of the participants was made in order to ensure that the
participants were in an age range of the first cycle section of the primary system in Spain. The teachers selected
for the pilot scheme had a broad knowledge of their schools, having been in the school for a period of more than
ten years as well as having a more than 15 years’ experience teaching and extensive experience in the first two
years of primary education in Spain.

Instruments

The survey was carried out on 20 teachers. 20 of them responded with none failing to do so. In addition
to the survey, a semi-structured interview (based on open ended questions related to the use of AR in the
classroom) was used to triangulate the responses collected with the survey.

The self-reporting online questionnaire was composed of 4 separate parts, with closed-end questions in
a multiple choice format, and interval scale questions when we wanted to find out about feeling, attitude and
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agreement levels. There were also open ended questions and opportunities for respondents to reply. Table 1
introduces an overview of the questions and the data collection techniques applied to each of the questions.

The purpose of the questionnaires and scrutiny of teacher competencies was to try to establish a link
between teacher competency in AR and academic achievement. The objective was that by looking into the
teacher competency it might be possible to find a correlation between ICT / AR penetration in the classroom,
academic achievement and the use of ICT in general. It was felt to be important in the investigation look for a
possible relationship with between teacher competency and its direct effect on results as well as trying to
establish whether teachers felt that AR had real impact on academic progress in the classroom.

The data for the investigation was collected in a number of different ways, through observation of students
participating in the activity, video observation of those students, as well as the same procedure for the students
who were in the control group and were being taught by more traditional techniques.

Questionnaires and interviews were also carried out on those teachers participating the study in order to
obtain data and information on teacher motivation on the tasks carried out. Interviews were also carried out on
all pupils undertaking the activities, both in the target group and control group.

Technology will have the greatest impact on student learning when integrated into the curriculum to
achieve clear, measurable educational objectives.

This is an area in retrospect which should have received more development as it was at the heart of the
investigation. Erdogan (2009) looked at the use of computer aided presentations in primary school and how
academic performance and memory recall was improved through their use. He demonstrated that computer
aided presentations had considerable effect on students learning retention in the classroom. The next stage in
our study would have been a honing down focusing in on more aspects augmented reality of technology use in
the classroom. The finality of the research was to try to demonstrate that augmented reality technology did and
does have a major effect on pupils’ academic performance.

Questions Data collection

Interviews with teachers.
ICT AR Competencies of teachers — ICT Coordinators |Questionnaires

Observations
. Interviews with teachers.
Teaching through AR. . .
Questionnaires.
Organization and management of the school Questionnaires.
AR Professional development Questionnaires

Table 1. Data collection techniques for each of the research questions.

Procedure

During period of 1 month the Year 1 Pupils were set series of tasks to do using the tablet and the augmented
reality game. This activity involved the children in playing a game whereby they had to match geometric shapes
that they were shown and match the name of the shape to the 3D image. This activity was done with the first
target group during a two-week period with an evaluation test, at the beginning and at the end of the two-week
activity, to gauge the level of attainment that the children had reached. This was measured against the control
group that undertook an identical activity, but using traditional teaching methods and materials.

The finality of the research was to establish a link between the use of ICT in the classroom by teachers.
This was obviously dependent on how comfortable they felt with ICT as well as having the material at their
disposition. As Youssef (7) points out in his research - technology by itself will not change economic performance
and for new technology to be successful in educational establishments there has to be major educational design
and change.
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Results

Qualitative uses of AR technology:

We have seen in our investigation that the use of AR technology in the classroom has had a big impact on
the motivation of pupils and leaders in the classroom. While the use of i-pads, smartphones and tablets is
increasingly growing, their use will continue to create a digital divide between those who can afford and those
who cannot. Our tests and investigation was a “snapshot”; the material used for the investigation was borrowed.
One of the key elements we have seen in our investigation is to blend the technology with human factors to make
them practical to use. I-PAD and Tablet technology is becoming more important in the use of AR technology.

In the introduction to the research project the incorporation of AR into teaching practice and the possible
barriers acting against it was mentioned. This was an area in the study that required investigation in number of
different ways: looking at the school management and organization and its effects on AR incorporation into the
curriculum as well as (on a more qualitative basis) the perception that school managers and teachers had on
the AR and its introduction into the curriculum.

60,00%
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40,00%

30,00%

20,00%
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Figure 1. Qualitative use of Augmented Reality Technology in Primary schools

Quantitative uses of Augmented Reality Technology

When basic knowledge and concepts were examined and compared the ability to select of AR resources
it was found that 58.6% of the respondents in both questions had a superficial basic knowledge of both
parameters.

Can we directly relate the data on ICT use, teacher competency and selection of resources to academic
performance? We believe that it does and although the data is not conclusive that we can begin to see clear trends
emerging.

Kose [2009] demonstrated in his study that computer-aided learning environments were more effective
as regards students’ learning. With more data and more time, it would be possible to affirm that technology does
have an impact on academic performance. From the data collected we can begin to see a pattern emerging
whereby the level one schools are taking the lead in the use and selection of ICT resources and their
implementation in the classroom.

The collaborative and cooperative dimensions that allow sharing resources are important dimensions of
the learning process, as Youssef and Dahmani [2008] state.

The results of the basic knowledge requirements possessed by the teaching staff we have observed, shows
that an inadequately prepared teacher is unlikely to be able to select the appropriate technological resource. In
those teachers where a high use of AR knowledge is available this is especially prevalent in teachers in the science
and technology department, where high usage of ICT and AR knowledge appears.

We can already see how ICT use in schools is shaped by different teachers (or logical educators) with
different motives, likes or reasons. In this sense, we also need to contextualize School AR use in view of the
mounting administrative and managerial pressures that educational institutions face (in relation to recently
‘amalgamated forms of primary and secondary education), we need to put school ICT use in context.
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Conclusion

Will everything be open to everyone equally? As technology advances will they be an increasing divide
between the digitally literate and the digitally illiterate?

Other AR applications require up-to-date laptops and webcams that are costlier. If a teacher chooses an
augmented textbook will every college student be able to use the technology that it holds? Will schools be able
to afford the costs of augmented reality applications? If the technology continues to rapidly evolve will
Educational institutions be able to afford to invest in the technologies that may rapidly become out dated.

In addition to concerns about access and cost there are questions about how AR aligns with different
learning styles. There are conflicting views as to whether AR supports collaborative learning or not. Some
perspectives suggest AR is more suited to individual experience and learning, while others Klopfer et al (2005)
believe it facilitates collaboration.

The differing opinions may be based on differing perspectives of use that is whether mobile devices are
used or using a stationary computer and webcam. The evolution of ICT and AR technology in education has
provided new challenges to the educational establishment. Nevertheless, the introduction and use of ICT and
AR in schools has not had a big an impact on academic performance, nor has it changed substantially the
learning processes used. Why is this?

They have been considerable investments in training and money but the results have not been as
expected. The possible reasons for this would be explored in further research (possibly in terms of the lack of
adequate training for teachers, lack of incentives, the teaching practices and old customs that “die hard” and a
rejection of change).
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