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Executive summary  
Yƴƻǿƴ ŀǎ ǘƘŜ ά[ŜŀǊƴƛƴƎ ƛƴ CǳǘǳǊŜ 9ŘǳŎŀǘƛƻƴέ ƻǊ ά[ƛC9έ ǇǊƻƧŜŎǘΣ ŀ ǘŜŀƳ of researchers led by 

Professor Dr Anne Bamford, Director of the International Research Agency and Director of 

Education ǳƴŘŜǊǘƻƻƪ ŀ ŘŜǘŀƛƭŜŘ ǊŜǎŜŀǊŎƘ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ǘƘŜ ƛƳǇŀŎǘ ƻŦ о5 ƻƴ ǇǳǇƛƭǎΩ 

learning. The goal of the LiFE 1 project was to determine the most effective type of 3D 

experiences and to measure the value and impact of these experiences on pupil learning and 

achievement. The pilot research also examined learning strategies and teaching processes 

and measured the meaningful impact on educational outcomes.  

The research took place between October 2010 and May 2011 across seven countries1 in 

Europe. The study focused on pupils between the ages of 10-13 years learning science-

related content. 

The research project involved 740 students, 47 teachers and 15 schools across France, 

Germany, Italy, Netherlands, Turkey, United Kingdom and Sweden and took place October 

2010 ς May 2011. Equality of access is the law in Europe so the schools included children 

from different backgrounds and with learning or behavioral challenges integrated into the 

general classes. The 15 schools in the study were selected on the basis of direct contact as 

well as from recommendations by local education authorities. All schools voluntarily agreed 

to participate. The study involved: private and public schools; single sex schools; city schools 

and rural schools; high and low academic achieving schools; technology-rich and technology-

poor schools; large schools and small schools; primary, middle and secondary schools; and 

experienced and less experienced teachers. 

Results were gathered on how pupils understood the concepts being presented and the 

differences noted between 2D and 3D presentation.  The research also examined classroom 

pedagogy and the way teachers worked with the 3D technology. Researchers collected both 

quantitative and qualitative data based on multiple interactions within each classroom. For 

the quantitative portion, pupils were tested before and after the lessons ǿƛǘƘ ŀ άŎƻƴǘǊƻƭέ 

group learning in 2D only and the other group receiving the same instruction plus 3D.  Pupils 

were also tested on their ability to retain and reinterpret the information through an open-

ended task. 

Researchers collected observational data on the engagement level of students. Records 

were made in relation to communication (e.g. how many pupils were talking, asking or 

answering questions), attention (how many pupils were watching and not distracted), and 

behavior (how many pupils were disrupting others or off task).  

The results of the study showed consistent reporting of improved test scores. On average, 

86% of pupils improved from the pre-test to the post-test in the 3D classes, compared to 

52% who improved in the 2D classes. Individuals improved test scores on average 17% in 

the 3D classes, compared to an 8% improvement in the 2D classes between pre-test and 

post-test. 

                                                             
1 Eight countries were included in the trial, including Finland, but Finland has been excluded from the research 
report as their data was collected internally and therefore not verifiable for inclusion in the research report. 
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There were also behavioral and communication changes and improved classroom 

interaction. For example 92% of pupils on average were attentive during the 3D part of the 

lesson while only 46% were actively paying attention during the non-3D part of the lessons. 

¢ƘŜ ǊŀǘŜ ƻŦ Ψƻƴ-ǘŀǎƪΩ ŎƻƴǾŜǊǎŀǘƛƻƴ ŀƴŘ ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ǇǳǇƛƭǎ ƛƴŎǊŜŀǎŜŘ ŀŦǘŜǊ ǘƘŜ о5 ǇŀǊǘ ƻŦ 

the lesson. Pupils were highly motivated and keen to learn through a 3D approach. The 

teachers found that the use of the DLP 3D technology2 ƭŜŘ ǘƻ ŀ ŘŜŜǇŜƴƛƴƎ ƻŦ ǇǳǇƛƭǎΩ 

understanding, increased attention spans, more motivation and engagement. 

The pupils in the 3D class were more likely to recall detail and sequence of processes in 

recall testing than the 2D group. The 3D pupils were also more likely to perform better in 

open-ended and modeling tasks. 

Teachers within the LiFE project found it easy to integrate 3D technology into their regular 

lessons with six out of the 15 schools also modifying teaching and learning pedagogy in 

response to the introduction of 3D. Teachers felt that 3D animations allowed them to teach 

topics in more depth and less time than conventional teaching methods. The teachers and 

pupils proposed ways that 3D could be successfully integrated across the curriculum. 

Parents indicated strong support for the introduction of 3D into the classroom. There was 

acknowledgement that 3D offered enormous potential to enhance pupils learning and 

retention and that it should be available at home as well as at school. 

While the overall results of this initial research study indicate strong evidence of a positive 

ƛƳǇŀŎǘ ƻƴ о5 ŀƴƛƳŀǘƛƻƴǎ ƻƴ ǇǳǇƛƭǎΩ ƭŜŀǊƴƛƴƎ ŀƴŘ ŎƭŀǎǎǊƻƻƳ ƛƴǘŜǊŀŎǘƛƻƴǎΣ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ƛǎ 

needed on reported health experiences on first use and on the design and usability of the 

interactive glasses. As with all new technology, models of innovative pedagogy and learning 

examples are also needed to continue to reflect on its effectiveness on learning now and 

into the future. The report draws attention to key aspects of 3D technology and makes 

recommendations for the future integration of 3D into learning. 

 

                                                             
2 Digital Light Processing (DLP) is a trademark owned by Texas Instruments. DLP 3D is a form of interactive 3D 

based on digital light projŜŎǘƛƻƴΦ ¦ƴƭƛƪŜ ƻǘƘŜǊ ŦƻǊƳǎ ƻŦ о5 ƛǘ ŜƴŀōƭŜǎ ŀ ΨǎƻƭƛŘΩ ƻōƧŜŎǘ ǘƻ ŀǇǇŜŀǊ ǘƻ ōŜ ǇǊƻƧŜŎǘŜŘ 

directly in front of the child. The single-chip version of DLP is used in modern colour digital projectors, with the 

two technologies being used in over 95% of the projectors currently sold. DLP is the form of 3D used in digital 

cinema projections. 

 

http://en.wikipedia.org/wiki/Trademark
http://en.wikipedia.org/wiki/Texas_Instruments
http://en.wikipedia.org/wiki/Digital_Light_Processing#Single-chip_projectors
http://en.wikipedia.org/wiki/Digital_projectors
http://en.wikipedia.org/wiki/Digital_cinema
http://en.wikipedia.org/wiki/Digital_cinema
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Chapter 1: Background to the study  

1.1 Introduction  

LiFE ƛǎ ŀƴ ŀŎǊƻƴȅƳ ǎǘŀƴŘƛƴƎ ŦƻǊ άLearning in Future EŘǳŎŀǘƛƻƴέΦ LiFE 1 was the first phase of 

an on-going research process and evaluated the implementation of 3D projection 

technology in seven European countries. The project involved 15 classes testing 3D and 15, 

н5 ΨŎƻƴǘǊƻƭΩ ŎƭŀǎǎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǎŜǾŜƴ ŎƻǳƴǘǊƛŜǎΦ There were 740 pupils, 47 teachers and 15 

schools directly and indirectly involved in the 3D pilot. There were six IT coordinators and 12 

researchers, including two doctoral students across the various countries assisting with the 

research. The project began in October 2010 and was completed in May 2011, with interim 

findings and presentation in January 2011 and final reporting in June 2011. The LiFE 1 

project was conducted with pupils aged between 10-13 years of age and focused on the 

science curriculum area, in particular, a theme of work around Ψthe body and the sensesΩ. 

Most schools conducted the project for 6-8 weeks and had three lessons per week, though 

this pattern varied to meet the needs and restrictions within each school and school system. 

1.2 Aim  

The goal of the LiFE 1 project was to determine the most effective type of 3D experiences in 

the classroom and to measure the value and impact of these experiences on pupil learning 

and achievement. The research also examined learning strategies and teaching processes 

and measured the meaningful impact of 3D on educational outcomes. Within this broadly 

stated goal, the research aimed specifically to: 

1. Conduct an empirical review and evaluation of eight weeks of implementation of the 

use of 3D projection technology known as Digital Light Processing (DLP) in 15 

classrooms. 

2. To identify, document and analyze case studies of the use of DLP in two classes 

(pupils aged between 10-13 years) in each of the following European countries: 

England, Germany, France, Italy, Finland, The Netherlands, Sweden and Turkey. 

3. To formulate a set of quality examples and recommendations of strategies to 

strengthen the use of DLP in the classroom. 

4. To advise the key political decision-makers in each of the participating countries of 

the use of DLP in innovative education.  

5. To develop a set of best practice indicators that can be used internationally as part 

of the future application of DLP. 

1.3 Method  

The sample schools were chosen based on targeted sampling, with the aim of including a 

range of possible school types. Within the sample schools there were private, semi-private 

and public schools; single sex schools; city schools and rural schools; high and low academic 

achieving schools; technology-rich and technology poor schools; large schools and small 
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schools; primary, middle and secondary schools; and, experienced and less-experienced 

teachers. Some schools were selected on the basis of direct contact while others were 

recommended by local education authorities. All schools volunteered to participate and 

were free to withdraw from the project at any point. Two of the initial schools did not 

complete the full research program.  

European law requires equality of access for all children, so the schools included children 

from different backgrounds and with learning or behavioral challenges integrated into the 

general classes. In half of the research countries involved, permission to conduct the 

research was granted from the Ministry of Education3 with the ministries taking a keen 

interest in the results and impact of the project.  In these instances, the Ministry (and 

sometimes local education departments) have sought a copy of the report and details of the 

impact of 3D. The general opinion was very favorable to the research, praising its 

independence and cooperation between different technology companies to support 

classroom research.  In all but one country, all the pilot tests were undertaken in 'normal 

classroom' situation. In one country a special Ψexperimental classroomΩ was used that 

enabled detailed recording of the children's responses.  

Lƴ ŜŀŎƘ ǎŎƘƻƻƭ ǘƘŜǊŜ ǿŀǎ ŀ ΨŎƻƴǘǊƻƭΩ Ŏƭŀǎǎ ŀƴŘ ŀ о5 ŎƭŀǎǎΦ .ƻǘƘ ŎƭŀǎǎŜǎ ƘŀŘ ǘƘŜ ǎŀƳŜ 

instruction but the 3D class also had the 3D resources. The content was the same for each 

class and all classes had content based on science ς specifically, the senses and the body. As 

conducting educational research requires a naturalistic setting, all schools were free to 

organize learning in their usual manner and adhering to their required curriculum as long as 

both the 2D and 3D classes followed the same content and had the same instruction 

methods, except for the inclusion of the 3D. In some cases, the same teacher taught the 2D 

ŀƴŘ о5 ƭŜǎǎƻƴǎ ŀƴŘ ƛƴ ƻǘƘŜǊ ŎŀǎŜǎ ŀ ΨǘŜŀƳΩ ƻŦ ǘŜŀŎƘŜǊǎ ǿƻǊƪŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΦ In each of the 

pilot classes, the pupils did not use 3D in every lesson, but rather 3D was inserted where 

relevant into the lessons where it was deemed applicable. For example, in Turkey, they had 

on average five science lessons per week and generally 3D was used in some way in 2.5 of 

these lessons. It was also recommended that the 3D should only be used for about 15 

minutes in each lesson. The longest example observed used 3D for 26 minutes and the 

shortest for 4 minutes. The average length of use of 3D was 12 minutes per lesson observed. 

!ǎ ƻƴŜ ǘŜŀŎƘŜǊ ƛƴ ǘƘŜ 9ƴƎƭƛǎƘ Ǉƛƭƻǘ ǎŎƘƻƻƭ ǎǘŀǘŜŘΣ ά¢ƘŜ о5 ŎƻƳŜs ƛƴ ǘƻ ǘƘŜ ƭŜǎǎƻƴΧ aŀƪŜǎ ŀƴ 

ƛƴŦƛƴƛǘŜ ŘƛŦŦŜǊŜƴŎŜ ŀƴŘ ǘƘŜƴ ƎƻŜǎ ōŀŎƪ ŀƎŀƛƴΦ Lǘ ǊŜŀƭƭȅ ƳŀƪŜǎ ŀ ǇƘŜƴƻƳŜƴŀƭ ŘƛŦŦŜǊŜƴŎŜΦέ 

Pupils and teachers completed online pre- and post-research surveys. In some schools, 

completing the survey was compulsory, and in other classes it was optional (depending on 

school policy). The first survey was completed by both the 2D and the 3D classes, while the 

second survey was completed only by the 3D classes. The survey was available in all the 

participating languages. The survey questions were translated by research participants or 

coordinators in each country to ensure accuracy and appropriateness. 

Both 2D and 3D classes were pre-tested and post-tested. Each school arranged their own 

pre- and post-test and the same test or task was administered before and after the project. 

                                                             
3 Or the relevant nominated local authority. 
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Results were not compared across schools, but rather each individual pupil was compared 

against their own pre-test performance to determine the extent and nature of changes that 

occurred.  An open-ended recall exercise (task) was also administered after four weeks. This 

task asked pupils to recall anything they remembered about what they had learnt in the 

unit. Teachers reported qualitative and quantitative changes they noticed. 

We used a multiple choice pre-test for both the 2D class and the 3D class. We are 

doing a unit on the five senses. It fits very well with our curriculum. Each week we 

ƘŀǾŜ ΧΦ [Ŝǎǎƻƴ ǘƛƳŜ ŀƴŘ ƛǘ ƛǎ ǳǎǳŀƭ ŦƻǊ ǳǎ ǘƻ Řƻ ƻƴŜ ǿŜŜƪ ŦƻǊ ŜŀŎƘ ǎŜƴǎŜΣ ǎƻ ŀ ǿŜŜƪ 

on smell, one week on hearing and so on. The eye and the ear usually take the 

longest for the children to understand. The pupils are age 13.  

In one school, the pre- and post- tests were done using the SMART electronic questionnaire.  

   

Conducting the pilot as part of the regular day-to-day business proved to be quite a logistical 

challenge. Firstly, each country involved had differing levels of regulation regarding 

conducting research in the classroom. For example, in Finland it was not possible at all for 

external, independent researchers to enter the classrooms. This restriction meant that the 

Finnish example had to be treated as a 'one off' case study and the data excluded from the 

general comparisons made.  

 

In each country, two or three schools were a part of the research and in each school there 

were at least two participating classes. While you would expect that this would give some 

consistency, at least within the country, this was not the case. Increasingly in Europe, 

schools are becoming quite autonomous, especially those schools operating in the private 

sector. In each school, there were timetable issues and the difficulties of fitting the demands 
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of the research around these constraints. The issue of 'timing' was exacerbated in schools 

with a fixed projector as not only was the class timetable juggled but also room booking and 

movement of pupils had to be factored in.  

While initially the intention was that the age of pupils in the pilot would be 10-12 years, 

slightly older pupils (up to 14) were included as their ages matched the content available in 

terms of demands of the curriculum. This did not affect the validity of the data collected as 

each participating sample group were pre- and post-tested, and thus like was compared with 

like.   

Additionally, there was an ethical challenge, in that in each school, one class learned the 

content using 3D while the other class learned the same content but did not have the 3D. 

Given the nature of the school playground, pupils in the 3D class would tell the other pupils 

and over time demand became strong from the pupils 'missing out' to also get the 3D 

experience. In many case, the schools allowed this to happen following the end of the 

official 6-8 weeks of the pilot phase. This meant that in some instances, pupils in the 'non 3D 

group' were also exposed 3D after the research period. This impacted upon the veracity of 

the results in the testing of retention that followed one month after the conclusion of the 

research phase. 

The teachers were generally very enthusiastic and positive to participate in the research 

project as the following comment from a teacher suggests: 

I was a bit afraid. I have only been teaching for four years. I felt a bit nervous. I 

thought, be careful and I can do this. I told my father that I am trying 3D as a teacher 

and he was very interested and excited for me. It is a wonderful opportunity doing 

this pilot. He was saying, why don't you go to London and to Paris! Everyone has 

been supporting me in this pilot and I realized I could do it. I like the project and that 

is important. I think the project will be important for the future of education. I want 

to do my best in the project. I am not a closed-minded person. I am open and flexible. 

Flexibility is important. The principal told me I was coming to England to talk about 

the project. I jumped and screamed. I was so excited. It is my first time to England! 

The survey results also indicate that the pupils were generally very happy to be part of the 

research process with only 3% of pupils not liking being part of the research process (see 

Figure 1.3.1). 

Figure 1.3.1 0ÕÐÉÌÓȭ ÁÔÔÉÔÕÄÅ ÔÏ ÒÅÓÅÁÒÃÈÅÒÓ ÁÎÄ ÖÉÓÉÔÏÒÓ ÃÏÍÉÎÇ ÔÏ ÔÈÅ ÃÌÁÓÓ 
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More generally, 88% of pupils felt that the 3D project was good or very good with only a % 

dissatisfaction result 3% (see Figure 1.3.2). 

&ÉÇÕÒÅ υȢχȢφ 4ÈÅ χ$ ÐÒÏÊÅÃÔ ×ÁÓȣ 

 

Two observational visits were competed with each class. During the visits, 3D classes were 

observed and principals, parents, teachers and pupils were interviewed. During the 

observations, interval tracking4 ǿŀǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǇŀǘǘŜǊƴǎ ƛƴ ŎƘƛƭŘǊŜƴΩǎ ōŜƘŀǾƛƻǊΣ 

communication and attention. The researcƘŜǊ ŀŘƻǇǘŜŘ ŀ ΨŦƭȅ ƻƴ ǘƘŜ ǿŀƭƭ ŀǇǇǊƻŀŎƘΩ and did 

not interfere in the lessons. During the visits, were permissible, photographs and video 

images were gathered. 

The process of gathering permissions for the research was coordinated by the researcher 

but the responsibility for ethical assurance rested with each school as each school has 

specific policies and procedures in place to cover research and sharing permissions. As an 

added precaution, the draft report was sent to each school for them to check that all images 

and text included did not breach any privacy or data protocols within each school or system. 

While all parents were happy for their children to use the 3D, some parents were not happy 

for their children to be filmed and so these children watched the lesson from an adjoining 

room. Interestingly, after the first lesson, the motivation of these children to join the lesson 

was so strong that many of them convinced their parent to let them join the remainder of 

the lessons. 

 

The research process followed four clear stages: 

Stage one: Small scale pre-testing in two schools in the United Kingdom commenced in April 

2010 and concluded June 2010. In April 2010, the first set of the DLP/3D was provided to 

two schools in England.  By May 2010, pupils in Year 8 science (12 years of age) began two 

modules using the 3D technology. The first was on the eye and the second on the ear. At the 

                                                             
4 Interval tracking is a research methodology where specific observations are made in a systematic way every five 
minutes across the duration of the lesson. In this case, records were made in relation to communication (e.g. 
how many children were talking, asking or answering questions), attention (how many children were watching 
and not distracted), and behavior (how many children were disrupting others or off task). These form a pattern of 
the flow of a lesson and can be used to map the impact of the 3D on classroom interactions.  
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end of the unit, the same test was applied to assess the understanding of the pupils.  

/ƻƴŎǳǊǊŜƴǘƭȅΣ ǎƳŀƭƭ ΨŎƭŀǎǎΩ ǘŜǎǘǎ ǿŜǊŜ ŀŘƳƛƴƛǎǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ǳƴƛǘ ƻŦ ǿƻǊƪ ǘƻ ŀǎǎŜǎǎ ƻƴ 

going understanding. At the completion of the unit, interviews were conducted with 

teachers to determine any initial responses to the technology and to pre-test the research 

methodology. While it is always hard to separate learning outcomes from the 

experimentation phase, the primary aim of the pre-test was to assure that the technology 

and software was suitable for use in the full pilot.  

Stage two: Selection of schools to be involved in the full pilot. The scope of the study was 

limited to a sample of schools in England, Sweden, Italy, France, Germany, The Netherland 

and Turkey. In each country there were two or three schools with two or more classes in 

each school.  The focus was on pupils between the ages of 10-13 years of age.  Schools were 

selected on the basis of interest to be involved, suitable technical expertise and accessible 

geographic location within each country. The schools were chosen broadly to be reflective of 

various types of schools and with pupils of differing ability levels.  

England, France and The Netherlands started in November 2010, with the other countries 

commencing at the beginning of the 2011, in January.  Each school received a laptop 

(preloaded with 3D Ψ.ƻŘȅΩ ŎƻƴǘŜƴǘύΣ 35-100 pairs of 3D glasses, and a DLP projector. 

Technical representatives from the various partner companies assisted with the delivery and 

installation of the equipment and provided brief instructions to the teachers involved in the 

pilot. Sweden and Germany were the last countries to join and started research in February 

2011. 

Stage three: The Live phase of the research commenced as soon as the equipment was in 

the school. Teachers and pupils (and parents) completed research permissions and a pre-

pilot survey. Children were pre-tested on their understanding of content. Schools were free 

to choose the particular focus of their investigations from the available, pre-loaded content. 

Each school received two or three research visits during the course of the unit. Regular email 

contact was also made between the researcher and the teachers involved. A local area 

coordinator also played an important role in mediating the process and translating key 

aspects of the research. The live phase of the research ran for eight weeks. The amount of 

time dedicated by each school to the experiment varied depending on the context in each 

school and the available time to commit to the project. As is generally true of educational 

action research, it is not possible to control all variables as the experimentation must be 

conducted in a naturalistic class setting and it is not valid to intervene too directly within this 

setting.  The research did not impose specific instructional methods or content sequences. 

Similarly, while various pupil pre- and post-tests were suggested and provided, as 

assessment is generally a school-based matter, teachers were also encouraged to choose 

their own methods and to be active in constructing a suitable research method that was 

appropriate to their class. Additionally, some teachers were provided with 3D enabled video 

cameras and encouraged to keep a visual record of learning and a written or email journal 

(blog). 
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During the live phase the research used a range of methodologies including: 

¶ Document and media analysis 

¶ Survey and data tracking of baseline data 

¶ Interviews 

¶ School visits 

¶ Focus groups 

¶ Observations  

¶ Provisions for electronic submissions  

 

Research was conducted in line with European research protocols involving research with 

children, including the highest level of child protection. All data was subject to European 

data protection laws. All participants in the research gave permission to participate and for 

recording and presenting of research findings. Participants were free to choose to withdraw 

from the research at any point.  

Stage four: The analysis and reporting phase occurred throughout the research 

implementation.  Both quantitative and qualitative methods were used. The data was 

analyzed according to statistical and thematic frameworks. Themes were derived from 

international quality indicators and inductively from the data collected. The detailed 

evidence-based empirical review and analysis lead to: 

1. The production of this published report in English 

2. A succinct executive summary 

3. A clear and concise list of recommendations  

пΦ ! ΨǇǳōƭƛŎΩ ǎǘȅƭŜ ŎƻƴǘŜƴǘ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ŦƛƴŘƛƴƎǎ ǳǎƛƴƎ Ǿƛǎǳŀƭǎ ŀƴŘ ǎƻǳƴŘ  

5. Participation in public and media discussions and in meeting with senior educational 

decision makers 

Throughout the research there were regular interim reports, both verbal and written to all 

the participants in the research and the broader stakeholder community. 
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Chapter 2: Making it happen  

2.1 The technology  
ü The technology was easily adapted into the classroom and teachers did not need 

any specific training or professional development to be able to use 3D in their 
teaching. 

The package of technology provided to the pilot schools was easy to use for the participating 

teachers and required no particular technical knowledge. In order to undertake 3D learning 

in the classroom, schools needed: 

1. A DLP 3D enabled projector 

Schools found that it was possible to implement 3D learning with only one DLP projector per 

school. Many projectors are already 3D capable and future purchases of DLP projectors are 

generally no more expensive than those that are not 3D capable. DLP projectors are capable 

of working successfully with existing eleŎǘǊƻƴƛŎ ΨǎƳŀǊǘΩΣ ǿƘƛǘŜōƻŀǊŘǎ ƻǊ ƻǘƘŜǊ ǎŎǊŜŜƴǎ ōǳǘ 

also worked just as well when projected onto a wall, or in one case even projected onto the 

front ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΩǎ ǿƘƛǘŜ ¢-shirt. 

2. A PC or laptop with a special graphics card 

Most standard PCs and laptops can be fitted with the necessary upgraded graphics card for 

only a small cost. More recent laptops tend to have adequate graphics cards. 

3. 3D software relevant to the curriculum 

There are a number of 3D software manufacturers. Many have emerged from the non-

educational sector and even those from education have often come from adult education or 

training programs. There are emerging software developers that are developing content 

specific to schools. The schools in the pilot project were provided with a software set 

suitable for use with children aged 10-14 years. The software was only available in English 

which posed some limitation (see section 2.2 on content and section 2.3 on language for 

more details).  

4. 3D active glasses 

Each school was given between 35-100 pairs of active 3D glasses, depending on the number 

of pupils involved in the research (see section 2.1.4 on glasses for details). At the 

commencement of the pilot, some legal and import regulations held up the distribution of 

the equipment to schools.  

In most of the research schools, the teacher required some low level technical support to 

set-up the equipment and to ensure it was running effectively. In about half of the schools, 

the technical capacities within the school were sufficient but for the other half of schools, 

additional technical support was provided from the various suppliers to ensure that the 

technology was working appropriately. At the beginning of the project 70% of teachers 

thought that they might experience some technical difficulties. In practice though, there 
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were some minor technical problems in the early stages but these were easily resolved. The 

teachers found the technical support from the partner companies to generally be efficient 

and effective. For example: 

The activation codes did not work and we had to email several times, but our 

problems were responded to quickly and we were able to resolve the problem. 

At first it took technical support to get the 3D to synchronize. 

We needed the help of the technician to start with, but now there are not any 

problems really. 

In the following example, the teacher felt less confident with the technology but quickly the 

pupils were able to take over the task of setting-up the equipment and the lesson ran 

smoothly. 

At first we had problems. WŜ ŘƻƴΩǘ have a space where we can leave the 3D set up 

all the time so we have to set it up each time we want to use it. That took ten 

minutes and the children would get distracted. But now the pupils have taken control 

of setting it all up. They are great and now we have no problems. The only problem is 

the batteries in the glasses.  

The larger schools or schools within a larger network of schools tended to have a technical 

assistant in the schools and these people were able to help with the initial set-up within the 

schools. 

I like technology and I feel confident to try new technology, but other teachers are 

ƴƻǘ ƭƛƪŜ ƳŜΦ L ƘŀǾŜ ƘŀŘ ƴƻ ǇǊƻōƭŜƳǎ ǳǎƛƴƎ ƛǘ ŀƴŘ ŘƻƴΩǘ ƴŜŜŘ ŀƴȅ ǎǳǇǇƻǊǘΣ ōǳǘ L ǘƘƛƴƪ ƛŦ 

there was not a technical guy, other teachers would struggle. Even for me, I was less 

afraid of the technology because I have the technical guy to help. If there is a 

problem, he can help me and I can go on with the lesson. 

The PC needed a special graphics card and needed to be configured. The technology 

team helped us. 

In general, the implementation into the schools occurred in a straight forward manner. 

Apart from the kit of equipment provided as part of the pilot project, schools needed only 

minor additional adjustments. For example, in turkey, all of the pilot schools were supported 

in the introduction and implementation of the technology by technical support staff, though 

this was not considered to be a major burden. The few problems noted were more likely to 

be connected to either the computer or cabling or to practical issues associated with the 

downloading of 'codes' for the 3D software. For example, two out of the three schools in the 

Turkish pilot needed better cabling, a better graphics card and enhanced operating system 

to enable the 3D to run, even though the majority of the projectors in the school were 

currently 3D ready. Similarly, some schools reported delays in the software code (code not 

working) though this problem was resolved quickly and the pilot started.  

 

Within the classroom, teachers all appeared very comfortable and confident using the 

technology with them moving the images around, rotating and zooming in. They talked 
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comfortably over the 3D images and seemed to have no problem maintaining the flow of the 

lesson while operating the 3D. 

It really took no time at all to get familiar with the buttons for using the 3D. I like the 

depth, the zooming and the movement. 

It was really quite easy. Once you get to know it you just turn it on. No problems.  

Some schools shared portable equipment and while this was satisfactory, the teachers 

ƎŜƴŜǊŀƭƭȅ ǇǊŜŦŜǊǊŜŘ ŦƛȄŜŘ ŜǉǳƛǇƳŜƴǘ ŀǎ ƛǘ ǿŀǎ ΨǊŜŀŘȅ ǘƻ ƎƻΩ ŀƴŘ ŘƛŘ ƴƻǘ ǊŜǉǳƛǊŜ ōŜƛƴƎ ǎŜǘ-up 

each time before the lesson. Teachers were more likely to make frequent use of 3D in 

lessons if the equipment was permanently set-ǳǇ όƛΦŜΦ ΨǊŜŀŘȅ ǘƻ ƎƻΩύ in their classes. 

While it would be good to have portable equipment, this is not practical as it take 

quite some fine tuning to get the 3D to work. For example, some pupils were seeing 

it going in instead of coming out. This took time to set up, but now it is set up there 

are no problems. We can just go into the room and turn it on and everything is ready 

to go. But if we had portable equipment, we would need to be setting it up all the 

time and this would take time away from the lesson. 

I would prefer a fixed projector as I find the moveable projector is a bit of a problem. 

It takes too long to set it up. 

One teacher experienced a technical problem with the speed the content loaded: άIt is OK 

for me but it takes a long time when the children are there and it takes time.έ There 

appeared to be only two technical problems that were observed across more than a single 

school. One persistent problem that encountered in the Swedish and German cases5 was a 

horizontal line passed through the images. The line would begin at the top of the image and 

travel slowly down the screen. While several suggestions were made to overcome the 

problem, each time the projector was restarted the problem would re-occur. In classrooms 

with this problem, pupils were more likely to also report higher levels of eye discomfort. It 

was suggested that the problem was due to the need to change the hertz settings, though 

this did not appear to fully resolve the problem. 

The other repeated problem was that some teachers did not realize that the 3D image could 

ŎƻƳŜ ΨƻǳǘΩ ŦǊƻƳ ǘƘŜ ǎŎǊŜŜƴ ŀƴŘ ǿŜǊŜ ǿŀǘŎƘƛƴƎ ƛǘ ǿƛǘƘ ǘƘŜ ƛƳŀƎŜ ƎƻƛƴƎ ƛƴΦ hƴŎŜ ǘƘŜ ǎǿƛǘŎƘ 

was made, teachers were amazed by the 3D effect they saw. In one example the image was 

going in instead of coming out and the teacher was not wearing 3D glasses so did not know. 

Children responded with άwowέ when the image then came out!  

 

The following section contains specific details about particular technical aspects associated 

with the implementation of the LiFE 1 project. 

2.1.1 Lighting  

ü Low level natural lighting was the most suitable for 3D in the classroom 

Lƴ ƎŜƴŜǊŀƭ ƛǘ ŀǇǇŜŀǊŜŘ ǘƘŀǘ ΨƭƻǿΩ ƴŀǘǳǊŀƭ ƭƛƎƘǘƛƴƎ ƎŀǾŜ ǘƘŜ ōŜǎǘ о5 ǊŜǎǳƭǘǎ όǎǳŎƘ ŀǎ ŀ ΨƴƻǊƳŀƭ 

classroom with blinds drawn and lights turned off). If the classrooms was too dark (i.e. 

                                                             
5 NEC projector 
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ΨōƭŀŎƪŜŘ ƻǳǘΩύ ƳƻǊŜ ǇǳǇƛƭǎ ǊŜǇƻǊǘŜŘ ŜȅŜ ǎǘǊŀƛƴ ƻǊ ƘŜŀŘŀŎƘŜǎΦ The research showed that 

there were the least complaints about eye strain or headache if the 3D was used in slightly 

less than normal classroom light (e.g. with no artificial light and dull rather than dark 

classroom conditions). If the classroom was too light or had fluorescent lights on the 3D 

effect was less effective and pupils also reported that the 3D glasses flickered on and off, or 

ƘŀŘ ΨōŀŎƪ ǊŜŦƭŜŎǘƛƻƴǎΩ. For example, in one of the pilot classrooms, quite dark blinds were 

pulled during the 3D. While this made the 3D image sharper, a higher percentage (40%) 

reported some negative reaction (pain in eyes, slight headache). This seemed to be the most 

pronounced as the lights were turned back on and the eyes had to rapidly adjust to 

accommodate the change in light levels. Any florescent lighting (especially from behind) 

gave reflections and some flickering sensation in the glasses. 

We have to turn the lights off and we need both the curtains pulled. 

We had a little bit of a problem if the classroom was very light. You need to pull the 

blinds down and turn off the lights, but then you can see things clearly. 

The 3D images were clear from all the corners of the room and equally clear from the back 

and the front of the class. Some classes reported that the pupils at the back of the class 

could actually see better clarity than pupils towards the front. Both the teachers and pupils 

reported having difficulty seeing where the arrows were pointing and reading the labels on 

the images. The labels were too small and the yellow color meant that they did not stand 

out from the background. 

2.1.2 Control and interactivity  

ü The teachers would like to be able to point, rewind and pause the content 
ü Both teachers and pupils want more interactivity and more activities in the 

content 
ü Some of the labels are hard to read 

¢ƘŜ ǘŜŀŎƘŜǊǎ ǿŀƴǘŜŘ ǘƻ ōŜ ŀōƭŜ ǘƻ άǇƻƛƴǘέ ǘƘƛƴƎs out within the images and to be able to 

move around the class as they were talking and working with 3D. The pupils frequently 

commented that their teachers still tried to point, even though inevitably they were pointing 

at the wrong part of the image, as these comments from pupils suggest: 

It would be better if the software had some way of pointing. 

We see to the left but the teacher sees to the right. 

The teacher was funny. They were pointing at the shape but we were all seeing it in 

different ways. 

The teacher is funny with 3D she points and her finger is there but she is not pointing 

at the thing and she doesn't understand. 

Both the pupils and the teachers wanted more interactivity and more flexibility in the way 

they controlled images. 

The system would be easier to use if there was a Wi-Fi fi controller and you could 

focus it as you move around the classroom. 
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It would be great if we could just move our bodies and the shapes would rotate too. 

In four of the pilot schools, the teachers let the pupils control the 3D. The pupils appeared to 

like a mix of both the teacher controlling the system and the pupils controlling it themselves, 

as you see in these comments from pupils. In this aspect, the findings were quite divided 

with opinion equally divided between those pupils wanting whole class lessons, controlled 

by the teacher, and the pupils wanting to be able to work in smaller groups and have some 

control over the technology. 

I would like to control it as that way if I did not understand something I could turn it 

around and look again. 

I like it better when the teacher controls it as it is sort of whole class things and we 

can all share and the teacher makes good explanations so we understand. 

The pupils like the 3D the best when the images were more animated and where the 3D was 

ŜȄŀƎƎŜǊŀǘŜŘΣ ŀǎ ǘƘŜǎŜ ǇǳǇƛƭ ŎƻƳƳŜƴǘǎΣ ǎǳƎƎŜǎǘΥ άIt is best when things shoot out and also 

when you can travel inside things.έ 

2.1.3 Projector  

ü The teachers satisfaction with the projectors was generally very high 

DLP® Link technology, developed by Texas Instruments, allows 3D images to be projected 

with the aid of a single projector and active LCD shutter glasses. The projector generates 

consecutive, alternating images for the left and the right eye at a rate of 60 frames per 

second. The liquid crystals in the shutter of ΨŀŎǘƛǾŜΩ ƎƭŀǎǎŜǎ ŀǊŜ synchronized with the 
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projector and are switched between transparent and dark to match the projector. The 

difference in perspective that results from this creates the 3D effect.  

The projectors appeared to be deployed quickly and easily. It did not require special screens 

and seemed to work very successfully in all the classrooms in the pilot study (except where 

the black line appeared, as mentioned in section 2.1). The teachers generally favored 

installation of a permanent projector, though some teachers felt that more portable options 

would be preferred. This would enable more flexible teaching and greater group work.  

2.1.4 Glasses 

ü The design of the glasses needs to be changed to suit children 
ü The glasses are too big and too heavy for the pupils 
ü Poor synchronization of the glasses can cause unpleasant sensations for the pupils 

The glasses were the only major problem in the pilot research. Only 50% of the pupils felt 

the glasses were good or very good, with the other 50% giving a negative or neutral 

response to the glasses. Despite a number of different brands being tested there were 

numerous problems reported. !ǎ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ CƛƎǳǊŜǎ нΦмΦпΦмŀΣ ǘƘŜ ǇǳǇƛƭǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ 

with the glasses was low in a number of areas. 

Figure 2.1.4.1a The glasses fitted me 

 

Figure 2.1.4.1b The glasses looked good 
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Figure 2.1.4.1c The glasses were comfortable  

 

 

2.5 Health and safety  
ü Mild to moderate short-term discomfort was experienced by 49% of pupils using 

3D for the first time 
ü Headaches and sore eyes were the most commonly described, but the symptoms 

stopped once the glasses were removed 
ü Pupils want more 3D and for a longer duration than their teachers 

During the pilot study, there was consistent reporting of discomfort caused mainly from the 

glasses or the visual sensation of 3D6. The symptoms were reported consistently across the 

countries and classes in terms of type of symptoms described, frequency of symptoms and 

pattern of disappearance. Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴ ŀōƻǳǘ ΨƴŜƎŀǘƛǾŜΩ ŦŜŜƭƛƴƎǎ 

experienced when viewing 3D in class, only 41% of puǇƛƭǎ ǎŀƛŘ άŜǾŜǊȅǘƘƛƴƎ ǿŀǎ hYέ όǎee 

Figure 2.5.17  

                                                             
6 It is important to note, I am not a medical doctor and the research has not focused on health and safety issues. 
The findings in this section are based on the self-reporting of the pupils and teachers, not any medical 
examination. At the time of publication of this report, recent research findings from the American Association of 
Optometrists <Emmanuel, is this name correct?>  presents a more detailed overview of the medical aspect of 3D 
glasses. 
7
 Note: This graph represents numbers of pupils NOT percentages as a pupil can report more than one symptom. 
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Figure 2.5.1 Pupil reporting of discomfort during 3D  

The symptoms most commonly reported were mild headaches (that would disappear within 

10-158 minutes once the glasses were removed), mild nausea, sore eyes, dizziness and what 

pupils ǊŜǇƻǊǘŜŘ ŀǎ ōŜƛƴƎ ŀ άǿŜƛǊŘέ ŦŜŜƭƛƴƎΦ Lƴ ŀƭƭ ŎŀǎŜǎΣ ǘƘŜ ŘƛǎŎƻƳŦƻǊǘ ŀǇǇŜŀǊŜŘ ǘƻ ǎǳōǎƛŘŜ 

quite quickly once the glasses were removed. Interestingly, the highest level of reporting 

was the first time the pupils saw 3D (28% of pupils reported some negative effect) while this 

figure fell to 22.7% on the second viewing and 13.6% on the third viewing, with below 4%9 

on the subsequent viewing.  

The severity ranged from 3-7 (with 0 being no negative effect and 10 being very strong 

negative effect). The average for rating for the pupil experiencing some negative effect was 

ǎŀƛŘ ōȅ ǘƘŜ ǇǳǇƛƭǎ ƛƴǘŜǊǾƛŜǿŜŘ ǘƻ ōŜ ŀ ΨсΩ ǊŀǘƛƴƎΦ Based on the survey results, 23% of pupils 

ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘƘŜȅ ŜȄǇŜǊƛŜƴŎŜŘ ŀƴȅ ƴŜƎŀǘƛǾŜ ƛƳǇŀŎǘ ǎŀƛŘ ƛǘ ǿŀǎ άƴƻǘ ŀ ǇǊƻōƭŜƳέ ŀƴŘ ŀ 

further 65% of pupils experiencing some discomfort indicated that it wŀǎ άŀ ƭƛǘǘƭŜ ǇǊƻōƭŜƳέΦ 

Slightly less than 3% of the pupils reporting discomfort feƭǘ ǘƘŀǘ ƛǘ ǿŀǎ άŀ ōƛƎ ǇǊƻōƭŜƳέΦ 

Despite these problems, 89% of pupils reporting problems still wanted to continue to learn 

with 3D. The following comments are indicative of the sorts of symptoms described by 

pupils: 

I feel a little bit dizzy and miserable. The first time it lasted for 10 minutes and last 

time [she saw 3D in class] about 3 minutes but this time it is OK. 

I got a bit of an eye headache the first time. The glasses went on and off and I moved 

my head and I saw purple and blue.  

L ŘƻƴΩǘ ǘƘƛƴƪ о5 ƛǎ ǾŜǊȅ ƴƛŎŜΦ L ƎŜǘ ŘƛȊȊȅ ǎƻ L ǎǘƻǇ ƭƻƻƪƛƴƎΦ 

My eyes were a bit painful. 

My eyes are hurting [After using the glasses for 3 minutes, she removed her glasses 

and rubbed her eyes, before putting the glasses back on] 

                                                             
8
 Only 5% of pupils reporting any negative symptoms said that these feelings were still there 10 minutes after 

stopping to view 3D. 
9
 Usually only one pupil or no pupils in a class reported any discomfort on the fourth or subsequent sessions. 
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My eyes are really hurting 

They give me a headache 

It is funny - we are learning about the eye and my eyes are hurting 

The glasses were changing color and this gave me a headache 

When I first wore the glasses I got a little dizzy. When I took the glasses off it went 

away after about 15 minutes. It only happened the first few times and now I am fine. 

I felt dizzy for a few minutes and had a headache. It is kind of confusing and makes 

you feel kind of weird. But that was only the first time.  

L ŘƻƴΩǘ ƭƛƪŜ ǘƘŜ ŦƭƛǇǇƛƴƎ ƻƴ ŀƴŘ ƻŦŦΦ Lǘ ƳŀŘŜ ƳŜ ŦŜŜƭ ǿŜƛǊŘΦ  

During classroom visits, my observations were consistent with the pupils self-reporting of 

discomfort with an average of 26% of pupils being observed to remove glasses or rub their 

eyes during the first research visit session. Pupils seemed most likely to rub their eyes when 

the light came on if the room had been dark and/or if ǘƘŜ ƎƭŀǎǎŜǎ ǿŜǊŜ ΨŦƭƛŎƪŜǊƛƴƎΩ (turning 

on and off10). In the classes where this occurred, the reporting of discomfort increased to 

34.7%. For example, one class had 8/23 pupils reporting headache, mild dizziness or sore 

eyes after the first use of 3D. The same class reported 5/23 on the second use and 2/23 on 

the third use. No one was still experiencing any negative effects by the fourth lesson. The 

teachers also reported similar observations: 

The first two times we did 3D some, the children complained of headaches and a 

little bit of nausea and a few children had to take the glasses off or go outside. But 

ƴƻǿ ǘƘŜǊŜ ŘƻƴΩǘ ǎŜŜƳ ǘƻ ōŜ ŀƴȅ ǇǊƻōƭŜƳǎ ŀƴȅ ƳƻǊŜΦ 

On average I would say in a lesson we might use 3D for around 15 minutes. Some 

children get tired eyes and then they take the glasses off every few minutes. I think 

pupils with some eye disorder have had a few more problems. At first it was a 

problem for pupils with glasses, then we realized, that they should put the 3D glasses 

over their spectacles and now that seems fine. Every child can see the 3D. 

The pupils also did not like having the 3D for too long: 

L ŘƻƴΩǘ ǘƘƛƴƪ ȅƻǳ ǎƘƻǳƭŘ ǿŀǘŎƘ ƛǘ ŦƻǊ ǘƻƻ ƭƻƴƎΦ Lǘ ƳŀƪŜǎ ƻǳǊ ŜȅŜǎ ǘƛǊŜŘΦ 

There were very mixed responses from the pupils to the survey question regarding how 

much 3D pupils would like in a schools day, with some pupils wanting it only once a week or 

less but others wanting it very frequently. Generally, between once a week and once a day 

ǎŜŜƳŜŘ ǘƘŜ ΨǊƛƎƘǘ ŀƳƻǳƴǘΩ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǇǳǇƛƭǎΣ мр҈ ǿŀƴǘŜŘ о5 ŀǘ least three times per 

day. Only 3% of pupils said they never wanted 3D (see Figure 2.5.2a). Despite this very low 

                                                             
10

 This was most likely to occur if there was a light source behind the pupils such as a fluorescent light of bright 
light from a window. 
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ΨƴŜǾŜǊΩ ǊŀǘƛƴƎΣ ƛƴ ŎƭŀǎǎǊƻƻƳ ǇǊŀŎǘƛŎŜΣ ŀ ǘŜŀŎƘŜǊ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ƳƻƴƛǘƻǊ11 these children 

carefully and provide alternative learning strategies if 3D was to be adopted in the class. 

Figure 2.5.2a How often would you like 3D in the class (pupils) ? 

 

The responses from the teachers (Figure 2.5.2b) were very similar to those of the pupils, but 

in general, the pupils wanted more 3D than their teachers. 

Figure 2.5.2b How often would you like 3D in the class (teachers)? 

 

Similarly, while in the LiFE research we recommended that the children watch approximately 

10 minutes of 3D (although the actual time varied form class to class and appeared to have 

no bearing on discomfort with actually a slight indication that the longer you viewed 3D the 

less negative complaints were recorded12), most pupils actually wanted a longer duration of 

3D viewing as suggested in the survey findings. 

                                                             
11

 !ǎ ƛǘ Ƴŀȅ ōŜ ǇƻǎǎƛōƭŜ ǘƘŀǘ ǇǳǇƛƭǎ ǿƘƻ ǎŀȅ ΨƴŜǾŜǊΩ ǘƻ о5 ƭŜŀǊƴƛƴƎ ƳƛƎƘǘ ŎƘŀƴƎŜ their mind or those happy to 
have 3D now might also change their mind. 
12

 Though it should be cautioned against any assumptions being drawn from this data as clearly classes where 
there were less reported negative reactions to 3D would be likely to incorporate more 3D whereas teachers 
receiving more complaints from pupils would be most likely to reduce the amount of time pupils in the class view 
3D. 
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Figure 2.5.3a How long should you watch 3D in the class? (Pupils) 

 

The majority of pupils felt that longer than 10 minutes was the best amount of time with 

28% of pupils suggesting longer than 30 minutes or with no limits was the best. A 

consistently13 small number of pupils (4%) wanted less than five minutes. 

The results for the teachers were similar. 

Figure 2.5.3a How long should you watch 3D in the class? (Teachers) 

 

A smaller proportion of children (approximately 5%14) reported a sharp 'pain in the eyes' 

after the first use. Interestingly by the second use, children experiencing either the 'pain in 

the eyes' had reduced by around 50% and by the third session there were no children that 

noted this problem.  

Confusingly, there appeared to be very little discernible pattern in the pupils who reported 

discomfort. For example, pupils who wore spectacles were no more or less likely to report 

problems than other children. Similarly, some children who did not like watching 3D movies 

                                                             
13

 Consistent with the qualitative findings of pupils reporting problems with 3D 
14

 The exact figure was hard to ƻōǘŀƛƴ ƘŜǊŜ ŀǎ ƛǘ ƘŀŘ ǘƻ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǇǳǇƛƭΩǎ ŘŜǎŎǊƛǇǘƛƻƴ ǎƻ ǘƘƛǎ ŦƛƎǳǊŜ ƛǎ ǘŀƪŜƴ 
ŦǊƻƳ ǘƘƻǎŜ ǇǳǇƛƭǎ ǿƘƻ ǳǎŜŘ ǘƘŜ ǇƘŀǎŜǎ άŜȅŜ ǇŀƛƴέΣ άŜȅŜ ƘǳǊǘέ ƻǊ άǎǘƛƴƎέ ōǳǘ ŜȄŎƭǳŘŜŘ ǘƘƻǎŜ ǿƘƻ Ƨǳǎǘ ǎŀƛŘ άǎƻǊŜ 
ŜȅŜǎέ ƻǊ άŦǳƴƴȅ ŜȅŜǎέ ƻǊ ǎƛƳƛƭŀǊ ƳƛƭŘ ŘŜǎŎǊƛǇǘƻǊǎΦ 
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because of headaches, nausea or dizziness, were quite happy with 3D in the classroom and 

did not experience any symptoms. Position in the classroom (i.e. front, back or side of the 

room) did not seem to not be a variable in pupils reporting discomfort based on the 

observations or the pupils comment, though several teachers thought it may have an effect.  

One school commented that 'closeness' might be a factor in headaches as the teacher had 

noticed that pupils sitting closer to the screen were more likely to report eye pain or 

headaches, but that is not clearly evidenced in other data. There appears to be a slight link 

with children who experienced some problem with the glasses also being a child who feels 

car or motion sick. There did not appear to be any correlation with pupils that felt some 

negative effect and cross effects (i.e. with 3D cinema or 3D TV). Some children only felt a 

negative effect with the 3D in class, while others did not feel it in class, but had felt nausea 

or headaches in the cinema or watching 3D TV. The pupils often made the comment that the 

3D was 'different' in the classroom environment. Several teachers reported similar 

experiences, such as this example from a teacher with a 3D television at home: 

I have a 3D television at home and we watch movies on it and it does not hurt my 

eyes. It seems like a different type of 3D. It is definitely different the one we use in 

class and it does seem to strain your eyes more. On the TV even in 3D things are 

quite flat. It is sort of depth rather than things popping out at you. 

Some of the pupils who experienced negative sensations said that these had also concerned 

their parents: 

[Pupil comment] My mum thought it might damage my eyes. 

[Pupil comment] My mum was worried about the permission form. She thought, 'this 

is a very serious project' and 'maybe the 3D damages you', but now she is very 

happy. 

[Teacher comment]The parents were concerned that the 3D might damage the 

children's eyes in the longer term, though they reported no negative effects of the 

short term exposure.  

Several teachers raised the concern about whether the content was actually 'too real' and 

might be disturbing for some children. For example, in one class in The Netherlands, several 

pupils chose to leave the room as they did not like the content, and one pupil had to be 

warned as she is particularly sensitive to the sight of blood. 

Concerns were also raised about size and weight of the glasses. For example during an 

observation visit in one of the Dutch classrooms, a child had repeated problems with the 

glasses falling off because they were too big. He tried to hold the glasses with his hand then 

ended up taking the glasses off after a few minutes and not wearing them again in the 

lesson. Other children turned the glasses upside down to wear as they were heavy and hurt 

their noses and the top of their ears.  
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While the reporting of eye reactions or headaches quickly disappeared after three times of 

using the 3D in lessons, complaints about the weight of the glasses tended to become more 

pronounced after subsequent uses. The most widely reported complaint was that the 

glasses were heavy and hurt the children's nose and top of the ears. In Turkey, 28% of all the 

children felt some level of physical discomfort with the weight and fit of the glasses. Even 

within this group, they still wanted to continue to use the 3D but tended to 'lift' the glasses 

off their faces or place their hands under the frame to avoid the discomfort.   

 
Parents were also worried about the weight of the glasses as this comment demonstrates:  

The glasses are far too heavy and hurt the children's faces. My daughter got red 

marks on her nose. Can't they be made out of something soft? They hurt the 

children's noses. Can they also hurt eyes? 

During parent interviews, while the overall response from parents was very positive, health 

and safety concerns were often expressed by parents. Those parents who allowed their 

children to engage in considerable amounts of recreational exposure to 3D (such as films, 3D 

¢± ŀƴŘ о5 ƎŀƳŜǎύ ǎƘƻǿŜŘ ƎǊŜŀǘŜǊ ƭŜǾŜƭǎ ƻŦ ŎƻƴŎŜǊƴ ŦƻǊ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ǎŀŦŜǘȅ ǿƘŜƴ ƛǘ ŎŀƳŜ ǘƻ 
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3D in the classroom. It would be reasonable to say that parents expect schools to show 

considerable additional diligencŜ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ŀ ǇǳǇƛƭΩǎ ǿŜƭƭ-being and health.  

 

The major concern parents had with the greater use of 3D in the classroom was the impact 

more frequent exposure may have on their children's eye sight. Some parents reported that 

their children had slight headaches, nauseas or slight giddiness the first time they had 3D in 

the classes.  While far more isolated remarks, two parents expressed concern about possible 

radiation omitted from the glasses or the system and one (other) parent was concerned that 

the glasses might actually produce a slightly hypnotic effect on the children. 

 

As stated at the outset, it is beyond the scope of this research and my capacity as a 

researcher to determine the medical veracity of the comments made, but their consistency 

and frequency would tend to suggest this is an area that requires further investigation. 

 

CǊƻƳ ǘƘŜ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ ƻŦ ǘƘŜ ǇǳǇƛƭǎ ǘƘŜ ƎƭŀǎǎŜǎ ǿŜǊŜ άǳƴŎƻƻƭέΣ ƘŜŀǾȅ ŀƴŘ ǳƴŎƻƳŦƻǊǘŀōƭŜ 

and did not fit their faces. The children preferred to take the glasses off between the 3D 

sessions and the glasses were clearly not very comfortable for the pupils as this sample of 

the numerous comments received exemplify. 

The glasses are not comfortable. They are too heavy.  

They fall forward if I lean over and I have to hold them on.  

They should be made out of softer material. They hurt my nose. 

They should be better looking. They are too big. 

They should be made lighter. They are too heavy. 

3D is cool but the glasses hurt my ears. 

I wished the glasses fitted my head better. I do not like the blinking. The glasses are 

also too heavy. 

The glasses are heavy and uncomfortable.  

The glasses are not cool. They are too heavy and they hurt our face and our ears. 

The glasses are too big. They slip down and hurt my nose.  

The glasses are too big. When I lean forward they fall off. 

One pilot group tested new glasses. These glasses15 produced a 'sharper' image but the 

pupils found that they were not as easy to synchronize to 3D and a higher than usual 

percentage of pupils reported eye pain and headache.  Several pupils changed glasses 

claiming they could not see 3D. The glasses were too heavy on the ǇǳǇƛƭǎΩ faces. The bridge 

of the pupils' noses hurt and also around the ears. Around 10% of children found this so 

                                                             
15 XpanD A102ELP1 
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uncomfortable that they needed to keep lifting the glasses from their faces or rested their 

hands between the glasses and their faces.  

 

A 12-year old pupil of average size was asked to try two different glasses styles. The XpanD 

glasses were considered to be more comfortable due to the nose shape and the wrap 

around style. These glasses were reported to be more comfortable on the top of the ears. 

The glasses fall down if the child looked down but did not fall off. The child needed to push 

the glasses back up the bridge of the nose if he looked down and then looked up. The 

addition of the nose guard made the glasses slightly more comfortable. The look of the 

Nestri ƎƭŀǎǎŜǎ ǿŀǎ ǇŜǊŎŜƛǾŜŘ ǘƻ ōŜ ΨǳƎƭȅΩΦ Lǘ ǿŀǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜ ƴƻǎŜ ǿŀǎ ǳƴŎƻƳŦƻǊǘŀōƭŜΣ 

being too tight on the top of the nose bone. These glasses did not move down if the pupils 

looked up and down. The manufacturers of the 3D glasses should explore materials that are 

more light weight and durable to ensure both fit and comfort for pupils. 

 

  
 

In the Dutch classrooms, the teacher found an innovative way to deal with the problem of 

the glasses being too big and hurting the pupils' noses. She placed a cotton wool make-up 

pad over each child's nose to solve the problem.  
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An IT expert in a school suggested that Quantum Tunneling16 and other fabric technologies 

could be employed to make glasses in the future that more readily adjust to a child's face 

size. For example, perhaps 3D active crystals could be embedded in fabric or another pliable 

material.  

 

The teachers also reported problems with the usability of the glasses. There were problems 

reported with the batteries, with cleaning the glasses, with storing the glasses and durability. 

Throughout the pilot and pre-pilot, the manufacturers tried to work through the problems 

reported and develop alternative solutions. The following comments from teachers mirror 

the negative comments received from the pupils: 

The glasses are not good. They do not fit the children. They fall off. The glasses flick 

on and off and change color. I think all this is what is giving the children discomfort.  

The glasses should be just 5-10 euros. Not too much. 

The teachers were also concerned about the potential to have to do time-consuming 

maintenance of the glasses. 

The glasses are too hard to keep clean 

The glasses are heavy and uncomfortable and the cleaning is time consuming.  

 

The only problem we have had with the implementation of 3D is the glasses. They 

are badly designed for children. 

Lǘ ǿŀǎ ǳƴŎƻƳŦƻǊǘŀōƭŜ ƻƴ ǘƘŜ ŎƘƛƭŘǊŜƴΩǎ ƴƻǎŜǎΦ L ǘƻƻƪ ǘƘŜ rubber thing off to make it 

feel better. 

The glasses need to be much more reliable. They flicker on and off and the batteries 

need replacing and this is difficult. The glasses need to be rechargeable. 

The earlier models of the glasses had batteries that often went flat and were difficult to 

change, as the following comments from teachers demonstrate: 

We had a problem with replacing the batteries. It was time consuming and difficult. 

Could the glasses be charged with solar (like calculators?) 

Several teachers reported that the glasses were not durable in general class and broke ς or 

broke down ς very easily. This also appeared to affect the likelihood that a school would 

invest in 3D. 

As the principal, I am concerned about the durability of the glasses if we went down 

the path of having these in all the classrooms. One broke during one of the lessons 

and the child did not do anything. 

                                                             
16

Quantum tunnelling composites (or QTCs) are composite materials of metals and non-

conducting elastomeric  binder. They utilise quantum tunnelling: i.e. without pressure, the conductive elements 

are too far apart to conduct electricity; when pressure is applied, they move closer and electrons can tunnel 

through the insulator. http://en.wikipedia.org/wiki/Quantum_tunnelling_composite Accessed June 2011. 

 

http://en.wikipedia.org/wiki/Composite_material
http://en.wikipedia.org/wiki/Metal
http://en.wikipedia.org/wiki/Electrical_conductance
http://en.wikipedia.org/wiki/Elastomer
http://en.wikipedia.org/wiki/Quantum_tunnelling
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/wiki/Electricity
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Electrical_insulation
http://en.wikipedia.org/wiki/Quantum_tunnelling_composite
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The overall intention of the pilot project was to provide a pair of glasses for each child in the 

class. In practice, some classes were larger than the 30 pairs allocated (especially when you 

included the teacher and other staff). Also, the technical problems with some pairs of 

glasses meant in practice that often children had to share glasses. In terms of classroom 

practice, the sharing of glasses did not work at all effectively. All  pupils  and the teacher 

needed to wear the glasses for the lesson to be successful The attention span of pupils was 

reduced markedly (by more than 52%) if pupils had to share as those children without the 

glasses tended to disturb other pupils and the process of swapping glasses negatively 

impacted on the 'flow' of the lesson. Also, if the teacher gave his/her glasses to pupils in the 

class, they tended to then once more teach from the front of the room and the changed 

classroom dynamics was also negatively affected. The implications of this finding is that all 

pupils need the glasses and that to be successfully operational in an average European class, 

class sets should contain 40 pairs of glasses, with simple ways to check all glasses are 

functioning before the teaching episode begins. 

 

There have been a number of problems with the glasses in terms of synchronization and 

light reflection. It appeared that if sources of light came from behind the glasses (such as 

light through a classroom window or from a fluorescent light), the glasses would turn on and 

off and take some time to synchronizeΣ ŎŀǳǎƛƴƎ ŀ ΨŦƭƛŎƪŜǊƛƴƎΩ sensation or quick flashes of 

other colors. Some children found this synchronizing ǎŜƴǎŀǘƛƻƴ ǘƻ ōŜ άǿŜƛǊŘέ ŀƴŘ ŀ ƭƛǘǘƭŜ 

disturbing, producing a reaction that they described as being similar to car sickness or mild 

ƴŀǳǎŜŀΣ ŀǎ ǘƘŜǎŜ ǇǳǇƛƭǎΩ ŎƻƳƳŜƴǘǎ ŜȄŜƳǇƭƛŦȅΥ 

I see light coming in from behind. 

The glasses are very annoying. They keep coming on and off during the lesson. 

The glasses flicker and take too long to synchronize with the screen. 

There are problems with the glasses. The glasses are full of dots and change colors 

I am sitting at the side of the room and every time I turn my head it goes fuzzy. 

To conclude, the overall finding of the pilot research is that the glasses need to be more 

robust in all for general classroom usage and need to be more adaptable in design to meet 

the needs of children.  
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One possible solution suggested for the future could be that pupils increasingly purchase 

their own glasses. Parents would generally prefer to buy glasses specifically for their child 

(children) as they are not happy with the children sharing glasses17. A survey across the 

participating countries showed that a price between 30-60 euros was deemed to be suitable 

with the overall average being 43 euro (or equivalent) in the survey countries. The parent 

group felt strongly that the pupils should have their own glasses. The price was not a major 

concern for the parents interviewed. The parents interviewed were happy to purchase 3D 

glasses for their child rather than having them share class glasses. 

 

While both parents and pupils felt it was a better idea for pupils to purchase their own 

glasses, some parents wanted confirmation that the glasses were safe for their ŎƘƛƭŘǊŜƴΩǎ 

eyes before making such a purchase. 

[Comment from a father] I want to know that the glasses are safe for children's eyes. 

This is important. Until the safety of the glasses is proven, I would not buy the glasses 

for my child. 

There did not seem to be in particular problem for pupils who normally wore spectacles. 

I thought there would be a problem for kids who wore glasses but this was not the 

case. They just put the 3D glasses over the top. 

 

 

                                                             
17 The parents were concerned about fit of the glasses and hygiene. As the glasses were worn over the head and 

eyes, glasses needed to be regularly washed and wiped with disinfectant cloths to prevent any possibility of 

cross-infection.  
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2.2 The Content 
ü The content was well suited to the curriculum 
ü More 3D content is needed 
ü User-developed content is an aspiration but at this stage, cloud-based content was 

preferred 
ü Teachers want high quality, accurate and realistic 3D objects 

Most schools involved in the pilot felt that the best way to access content would be via an 

online 'cloud system', whereby teachers could download 3D visual and animated resources 

to complement their teaching units. In some countries (e.g. The Netherlands) similar 

'subscription based' systems for other content were already available and it was felt that 

these provisions could easily be expanded to accommodate 3D. In some countries though, 

the school internet access was low bandwidth or intermittent meaning that an internet 

based system may not provide a reliable way to access online content, as this comment 

outlines: 

Content that 'sat' on the internet <cloud content> would not be a good idea. In this 

school we do not have good broadband. I prefer to rely on a CD, but only because of 

the broadband speed. CDs actually stop innovation as they are fixed and can't move. 

In that way internet is better, but just not practical at the moment in this school.  

It was generally felt that content could be shared 'internationally' and providing it was 

possible for teachers to add the labels and 'voice over' in the mother tongue language, and 

that resources were widely useable. Teachers expressed a strong preference for 'generic' 

content. They defined these as being high quality, accurate and realistic 3D objects. It was 

felt that generic learning objects could be used across a wide range of ages, making them 

highly valuable to the schools sector. It was also suggested that collaborations with text 

book publishers and other educational publishers could be a useful way to provide the 3D 

content. For example, most currently available text books provide interactive CD-ROM 

content to accompany the books and this in future could contain 3D content. One teacher 

suggested that labeling was a useful feature as it could be used both as an introduction to 

the topic for pupils but also as a way of assessing and review during a unit or at the end of a 

unit of work. Another teacher suggested that it would be useful to have a blank text boxes, 

rather than labels so that the teacher could add their own ΨtaggingΩ. 

It is very easy to move back and forward between 3D and the textbook. It fits very 

well. 

It fitted or program ǾŜǊȅ ǿŜƭƭΦ Ψ{ŜƴǎŜǎΩ ŀǊŜ ƛƴ ǘƘŜ ŎǳǊǊƛŎǳƭǳƳ ŀƴŘ ǿŜ ŎƻǳƭŘ ǾŜǊȅ Ŝŀǎƛƭȅ 

fit it into our program. We did not use the text book in the 3D unit.  

We have general guidelines we must follow and content that needs to be covered to 

match the exams. We had to change the timing a little bit to work with this pilot. 

Ψ¢ƻǳŎƘΩ ǿŀǎ ǘƘŜ ƻƴƭȅ ǇŀǊǘ ƻŦ the content that did not match what is in the text book, 

but it was interesting. 

Teachers gave a preference for a 'one stop site' where all teaching resources could be placed 

and accessed easily via an index system including the topics and age of the pupils. During the 

pilot, one third of teachers reported that while the content pre-loaded onto the laptop was 
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good, that lack of indexing meant that teachers had to spend some time before the start of 

the pilot investigating available content before starting the unit. While they felt that this was 

OK for the pilot, they would prefer a more clearly indexed system for the longer term 

application of 3D in the classroom to save time.   

It would be great to have an index with all the content that is available like on You 

Tube. We need more content that is for sure, but we also need a good index system 

so you can choose the things to use in your subjects. Time is a valuable thing for 

teachers so the system must be quick and easy to use.  

It was also felt that the ƛƴŘŜȄ ǎȅǎǘŜƳ ŎƻǳƭŘ ōŜ ƳƻǊŜ ŎƭƻǎŜƭȅ ŀƭƛƎƴŜŘ ǘƻ ǇǳǇƛƭǎΩ ƭŜǾŜƭǎ ǘƘŜǊŜōȅ 

ensuring an effective match between the pupils and the content and to enable individual 

instruction. 

The level of the content is important. Some of the content is far too easy for these 

pupils but then some is far too hard. It would be good if we were able to select 

different levels of the content.  

Several teachers suggested that the text book ('methods') companies could provide more of 

the 3D content, though as one teacher commented "I don't think the publishers know how 

far 3D has gone". It was felt that the content was generally well suited to the curriculum and 

that the teachers were able to very effectively integrate 3D into their lessons. Most of the 

teachers observed during the research created their own hand-outs and resource material 

to accompany the 3D so that the 3D became part of the overall teaching and learning 

package. The majority of the teachers observed combined the 3D as part of their overall 

pedagogy. They were able to move seamlessly between 3D and other learning methods 

including drama, 2D images, diagrams and verbal description.   

 
{ŜǾŜǊŀƭ ǘŜŀŎƘŜǊǎ ǎǇƻƪŜ ŀōƻǳǘ ǘƘŜ о5 ƴƻǘ ƻƴƭȅ ΨŦƛǘǘƛƴƎΩ ǘƘŜ ŎǳǊǊƛŎǳƭǳƳΣ ōǳǘ ŀƭǎƻ ŜƴƘŀƴŎƛƴƎ ƛǘΦ 

The content does much more than actually "fit the curriculum". Yes it does that but it 

also covers more detail and the children fully understand the concepts in a deeper 

way.  

The content suits the curriculum very well. 

The content is very relevant for our ŎǳǊǊƛŎǳƭǳƳΦ LŦ ƛǘ ǿŀǎƴϥǘ L ǿƻǳƭŘƴΩǘ ǳǎŜ ƛǘΦ 

The content was very relevant to our curriculum. Maybe we spent a little less time 

with the 3D as we could cover more material but also something we did in more 
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detail. For example, the skin and nose we spent longer because we all learnt more. 

So I think in general we spent less time than we would normally. 

Can this spread to other courses? I also want to use this with other children and 

other classes.  

I can see 3D being really useful for learning history and mathematics. Can this project 

spread to other courses?  

One limitation identified that prevented wider ΨǎǇǊŜŀŘΩ ŀƴŘ distribution of 3D content were 

the different 3D formats currently available. These were viewed as adding unnecessarily to 

the complexity of implementing 3D and confusing for teachers new to 3D. The general view 

expressed was that there simply was not enough content in 3D18, as these comments from 

teachers suggest: 

We need more content! 

There is not enough content.  

It is important that we get 3D content for more subjects. We need more material. 

It was also felt from the majority of teachers that the content needed to be as rich and deep 

ŀǎ ǇƻǎǎƛōƭŜ όƛƴ ƻǘƘŜǊ ǿƻǊŘǎ ǘƘŜȅ ŘƛŘ ƴƻǘ ǿŀƴǘ ǎƛƳǇƭƛŦƛŜŘ ƻǊ ΨŘǳƳōŜŘ ŘƻǿƴΩ ŎƻƴǘŜƴǘύΦ  

I have looked at some of the 3D content. The best so far is Amazing Interactive 

because it has more depth. Tell the content designers not to make it too simple. We 

ǿŀƴǘ ǊŜŀƭƭȅ ƎƻƻŘ о5 ŎƻƴǘŜƴǘΦ ¸ƻǳ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ƳŀƪŜ ƛǘ ǎƛƳǇƭŜΦ LŦ ǿŜ ƘŀǾŜ ƎƻƻŘ 

images, then a good teacher can easily adapt what he or she says to suit the 

different ages. So you take the ear, you could use this in a simple way even with very 

young children, but they should see the real thing and then the same thing could also 

be used with the oldest pupils but the teacher would just change what they said.  

I would like content that I could personalize to the level of the pupils. Sound is not 

important. I would not use the sound, but I do want to point and to be able to pause 

and rewind the content when the pupils need more input. It is not about converting 

all content to 3D but selectively using 3D when and where it is most relevant to 

learning. 

While the software supplied could be used to positive effect in the pilot classrooms, more 

software needs to be developed. The point was made by the teachers that it is not always 

possible to adapt software from the industrial or entertainment sectors for ready use in the 

classroom. Educational authorities and educational textbook and resource suppliers could 

consider funding the development of generic content that could be widely used at all levels 

of education. The teachers in the research project began to suggest more adventurous 

future uses of 3D technology:  

I would really like to see the dissolving of the interface. With the web we could have 

3D content delivered into the classroom at any point. It would not be on a screen, but 

                                                             
18 At the time of writing this report, a quick search revealed that there were around 5,000 pieces of freely 
available 3D objects currently available on the internet. 
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rather like the 3D projection is in the classroom with you. I like the idea that the 

whole classroom could be transformed. That we could stream in content from all 

ƻǾŜǊ ǘƘŜ ǿƻǊƭŘΧCloud-based, centrally-hosted. The children get it! They really 

understand this stuff. We need good quality, professional research. Quality content 

will come from the teachers. 

The teachers (and pupils) acknowledged that in most cases the pupils were in fact more 

advanced with 3D than most teachers. They spoke about the pupils being very 

knowledgeable and skilled in the use and consumption of 3D  

 

While there was evidence in the research of at least the aspiration among teachers and 

pupils to develop their own content, at present the software is not available to make this a 

feasible option. The use of 3D cameras means that pupils and teachers could gather their 

own content, but even in this domain, the applicability appears limited as the teachers saw 

the main benefit of 3D was to be able to show things that are not easily observed in the 

world around their pupils. So for example, the workings of the heart was a particular popular 

piece of 3D content as seeing the heart in action was not something that could otherwise be 

captured. 

 

It may be possible in the future for user-generated content, but at this stage, the time and 

skill needed to develop 3D content would not make user generation feasible in most 

educational settings. The 3D video camera means that it is possible for schools to film and 

include that content quite easily. There is also scope for teachers and pupils to generate 

learning material to accompany 3D learning artifacts. So for example, while it would be 

difficult for pupils or teachers to develop a functioning 3D eye model, they could certainly 

develop teaching notes, lesson guides, resource material, assessment tasks and so on that 

could be used in conjunction with the 3D artifact.  

[Teacher comment] Development of 3D content will be a long term goal 

[Teacher comment] I would really like a 3D camera and we could start to add 3D 

content.  

[Teacher comment] I think it is too difficult to make content that is good enough for 

the children. They are used to the block buster 3D movies and they are highly 

attuned consumers of technology. They want the best, and I have not got the time or 

the skills to make it good enough. 

The pupils were generally very happy with the content (see Figure 2.2.1). In a general 

ǉǳŜǎǘƛƻƴǎ ǘƻ ǇǳǇƛƭǎ ŀōƻǳǘ ΨIƻǿ ƎƻƻŘ ƛǎ ǘƘŜ ŎƻƴǘŜƴǘΚΩΣ уу҈ ƻŦ ǇǳǇƛƭǎ ŦŜƭǘ ƛǘ ǿŀǎ ƎƻƻŘ ƻǊ ǾŜǊȅ 

good. That is consistent with the 89% (in another survey question) who responded that the 

content was good or very good (as shown in Figure 2.2.1) 
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Figure 2.2.1 The 3D content was good (pupils)  

 
 

The pupils made some suggestions to improve the content and these included wanting more 

activities and games in the 3D experience. The pupils particularly liked activities and game 

sequences in the 3D content. During these activities there were even greater levels of pupil 

engagement, as these comments from pupils show: 

Lǘ ǿƻǳƭŘ ōŜ ƎƻƻŘ ƛŦ ǘƘŜ ŎƻƴǘŜƴǘ ǿŀǎ ƳƻǊŜ ŦǳƴΧ ƳŀȅōŜ ƎŜǘ ǎƻƳŜ ƎŀƳŜǎ ƛƴǘƻ ǘƘŜ 

ŎƻƴǘŜƴǘΧ Ŧǳƴ ǿŀȅǎ ǘƻ ƭŜŀǊƴ ŀōƻǳǘ ǘƘŜ ƘŜŀǊǘΦ 

The content would be better if it contained more exercises and activities.  

Maybe in the future, when I grow up I will make 3D content. 

The pupils are high end users of technology. They expect good quality graphics. They want 

accuracy, and clarity and they expect zoom and animation and movement. The pupils were 

most attentive during animated sequences or during activities. 

[Teacher comment] Before it was just pictures and diagrams. And now we watch the 

real thing in motion. The pupils reach out and try to touch it. They can really feel it in 

action. They are watching the real action and this makes such a difference in their 

understanding.  

 

[Pupil comment]I really like it when the image does something sudden. It is cool. I 

like the nose when it blows. 

[Teacher Comment] The pupils were particularly attracted to movement in 3D and 

wanted images to go 'inside' for example, to follow blood through the heart as if 

they were blood. 

[Comment from a school principal] From a pedagogical point of view, 3D has very 

quickly and easily fitted into what we do in the school. It has turned our classrooms 

ƛƴǘƻ ŎƛƴŜƳŀǎΦ Lƴ ǎƻƳŜ ǿŀȅǎ ǘƘƛǎ ƛǎ ŜȄŎƛǘƛƴƎΣ ōǳǘ L ŘƻƴΩǘ ǿŀƴǘ ǘƘŜ ŎƘƛƭŘǊŜƴ ǘƻ ōŜ 

passive. The teacher should be able to interact more with the image. For example, 

could they have a special glove that allows them to point at the image or something?  
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There were two complaints in relation to the content and these were the lack of a pointer 

and the difficulty in reading the labels (as previously mentioned). The teachers also wanted 

far more control over the content with a scroll bar or other way to pause, rewind and repeat 

sections of the software, as these comments from teachers suggest: 

I really wish you could pause the content. I often want to dig deeper and point things 

out or ask the pupil questions. It should have a pause button. 

I would like a search engine and also a bar like you have on videos so you can get 

exactly to the part you want to focus on. The way it is now it is a bit annoying 

because if I want to focus on something you have to go right to the beginning again. 

The content really needs a rewind button. I often want to pause it or go back but 

then you have to replay the whole section 

The only problem is that the system lacks a pointer. You cannot show kids the stuff 

you want them to look at. 

The label colors are hard to see. We need a slider - fast forward and rewind.  It would 

be good if there is basic content and then extension content so you can take the 

talented pupils further. The teachers need 3D tools as well [3D pointer]. 

The color on the screen is not good. The yellow labels are hard to read. 

The yellow text labeling was small and difficult to read.  

I would like to be able to have hypertext so I could change the language and add the 

language at the right level for the pupils. The content needs to adapt to the teacher. 

The teacher should not have to adapt to the content. I would rather be able to create 

learning that was more interdisciplinary. I also want a pause and a rewind button. 

For me innovation is important, but only innovation that helps pupils learn. 

The pupils also agreed, "It would be really good if it had review and rewind so I could look 

ōŀŎƪ ƻƴ ǎƻƳŜǘƘƛƴƎ ƛŦ L ŘƛŘ ƴƻǘ ǳƴŘŜǊǎǘŀƴŘ ƛǘΦέ  

 

In summary, the majority of the pilot schools were very impressed by the quality of the 

content: 

[IT coordinator] The amazing interactive content is better and the pupils are really 

amazed. 

[School principal] I watched it and I was very impressed. I like the content very much. 

HoweverΣ ŀǎ ǘƘƛǎ ǘŜŀŎƘŜǊ ǇƻƛƴǘŜŘ ƻǳǘΣ άǎƻƳŜ ŎƻƴǘŜƴǘ ƛǎ ǾŜǊȅΣ ǾŜǊȅ ƎƻƻŘΣ ōǳǘ ƻǘƘŜǊǎ ŀǊŜ ƴƻǘ 

ǎƻ ƎƻƻŘΦέ !ŘƻǇǘƛƻƴ ƻŦ о5 ƛƴ the classroom will be largely dependent on the availability of 

good quality content. Some teachers in the pilot study felt that while the content was 

sufficient for a pilot test, it lacked the quality and depth to be more widely used, as the 

following teacher comments outline: 

{ƻƳŜ ƻŦ ǘƘŜ ŎƻƴǘŜƴǘ ƛǎ ƴƻǘ ƎƻƻŘΦ L ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜ ϥŎŜƭƭϥ ƛǎ ŜȄǇƭŀƛƴŜŘ ǾŜǊȅ ǿŜƭƭΦ  
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The content is currently quite 'flaky' but then it is assumed that it is not project 

perfect  as this is a pilot test and the content is really only prototype content. Content 

is likely to be in the experimental stage for at least 12 months.  

For this age group (12-мо ȅŜŀǊǎύ L ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜ Ŏontent is good enough. It has 

mistakes in it, but then again text books have mistakes too! The topics are right. We 

have to study the body but to me the content is too simple, especially we need to go 

to deeper levels in understanding the heart. It would be good if the content could 

tackle the topic at different levels.  

I think the 3D content is a bit superficial. It needs to be more detailed. We need 

deeper level content. 

I think there is too much detail in the content. There is a lot for pupils to take on 

ōƻŀǊŘ ŀƴŘ ȅƻǳ ŎŀƴΩǘ ǎǘƻǇ ǘƘŜ ŎƻƴǘŜƴǘ ŀƴŘ ǘŀƭƪ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ŀōƻǳǘ ǇŀǊǘƛŎǳƭŀǊ ǘƘƛƴƎǎΦ 

I wish you could go into the 3D even more. When I was teaching sound, I really 

wanted the software to be able to go into the ear, like a sound wave. And with the 

heart, I wanted the 3D to follow the blood. I want to go right into the organs. That 

would be great. 

2.3 Language 
ü The teachers want the content in the mother tongue of the pupils but the pupils 

were generally quite familiar with and happy to have the English 
ü Most teachers played the 3D with the sound turned down and spoke over the 

images 

One of the limitations of the pilot study was that the content used was only available in 

English and - in all but England - English was a second or even third language for the pupils. 

Despite this, there was surprisingly little negative effect. Some teachers even commented 

that it helped improve language competencies. Also it was suggested that άvoice oversέ 

were not a good idea as the majority of teacher in the pilot turned the sound down and 

chose instead to add their own commentary to the images. 

L ŘƻƴΩǘ ƴŜŜŘ ǘƘŜ ǎƻǳƴŘΦ L ŘƻƴΩǘ need anyone talking. As the teacher, I can do that. The 

words should be in Turkish. It would be best if I could type the labels on the images. 

The first time we listened with the sound and watched it. Because it was in English 

not all pupils understood it but the images helped. The next time, I turned the sound 

down and just talked. It was much better then. I think if we left the sound on the 

pupils might get bored.  

The pupils have high expectations. We need surround sound. They are used to this in 

the theatre. 

Several teachers used both the sound on the 3D and their own commentary. For example, 

while the sound is played softly in the back ground, the teacher talks over the images in the 

mother tongue. At times the teacher pauses and allows the pupils to listen to the English 

voice over. 
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At first we watched the 3D with the English. It was OK as we want the children to 

learn English, but then next time, I turned the sound down and spoke in Turkish. It 

would be good if we could type our own labels.  

Lƴ ǎƻƳŜ ƛƴƴƻǾŀǘƛǾŜ ŜȄŀƳǇƭŜǎΣ ǘŜŀŎƘŜǊǎ ŀŘƻǇǘŜŘ ƛƴǘŜƎǊŀǘŜŘ ƻǊ ΨǘŜŀƳ ǘŜŀŎƘƛƴƎΩ ŀǇǇǊƻŀŎƘŜǎ 

where the children were learning both science and English at the same time. 

I wanted the pupils to listen to the English. The language is quite hard. It is technical 

language. The English teacher and I worked together and we introduced the words 

first. We try to integrate English learning and biology so the 3D worked very well for 

this cross-curricula teaching. 

The 3D has helped. We are doing the lessons in English - combining science and 

language learning. 

But for other teachers, the language issue (only being English) was perceived to be a 

problem: 

It would be much better if the program was in the mother tongue.  

The language is a difficulty. I have to watch everything first and then work on 

translations.  

We turned the sound off. It would be better if I could leave the sound on but the 

language is a problem.  

However, the pupils liked the sound and wanted to hear the English: 

I like the English man because I am also becoming better in English and learning hard 

words. 

The teacher speaks a lot and she gets tired. In 3D the man is speaking. The problem 

with the man is that he speaks English. It would be better if he spoke Turkish, but 

even in the English, I don't understand all the words but it still makes sense. 

In some ways I think it is better that he speaks English [voice on the software] as we 

learn new words in English and now know quite hard words. Most games we play on 

the computer are in English so it is fine really. I want to get this content into my 

home, so I can use it whenever I want and be able to do revision. 

The talking is good because then the teacher doesn't have to talk so much. It helps 

us, even ƛŦ ǿŜ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ 9ƴƎƭƛǎƘΦ 

It doesn't matter if the man talks English or Turkish. I like to listen. 

As can be seen in the results from the survey, most children (from the seven research 

countries) felt that they could understand the language (see Figure 2.3.1), with 79% of all 

children agreeing or strongly agreeing. This provides further evidence to suggest that while 

teachers and school systems want content in ǘƘŜ ΨƳƻǘƘŜǊ ǘƻƴƎǳŜΩ ǘƘƛǎ ƛǎ ƭŜǎǎ ƻŦ ŀ ŎƻƴŎŜǊƴ ǘƻ 

the pupils. 
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Figure 2.3.1 I could understand the language  (pupils)  

 

2.4 Implementation  
ü The schools and teachers found 3D to be very easy to implement within the school 

and as part of lessons 
ü There was considerable professional interest expressed in the potential of 3D from 

the various educational authorities involved 

This section outlines the main findings of the research in terms of the way19 the 3D was used 

in the schools and classrooms. It looks at the ease of implementation from the 

school/managerial level, the classroom/teacher level and then the level of the lesson. 

The 3D research project has resulted in a lot of interest from the Ministry of Education or 

educational decision makers in four of the research countries. They are keen to receive 

copies of the research report and want to be kept informed about the experiment. There has 

also been high level interest from researchers and school systems and several emails 

requesting the opportunity to participate in a possible LiFE 2 project. For example, this 

comment was made by an Education Department planner: 

It is our duty in the educational department to ensure that the educational 

institutions that we are responsible for are always provided with the best possible 

range of teaching materials and equipment. We believe that 3D technology will bring 

significant benefits and are therefore more than willing to give our pupils the 

advantage of this new method of teaching that may well characterize the classroom 

of the future. 

There was some initial concern that 3D might be difficult to implement in the school. As 

indicated in the pre-ǎǳǊǾŜȅ ŘŀǘŀΣ тт҈ ƻŦ ǘŜŀŎƘŜǊǎ ǿŜǊŜ Ψŀ ōƛǘ ŎƻƴŎŜǊƴŜŘΩ ŀōƻǳǘ 

implementing 3D in the classroom, while 8% described themselves as being very concerned. 

In terms of being able to use the DLP, at the beginning of the project 63% were concerned or 

very concerned about their lack of confidence, though 85% of teachers in the research 

schools described themselves as generally feeling confident with technology and 100% of 

ǘƘŜ Ǉƛƭƻǘ ǘŜŀŎƘŜǊǎ ǎŀƛŘ ǘƘŜȅ άƭƛƪŜŘ ǘƻ ǘǊȅ ƴŜǿ ǘƘƛƴƎǎέΦ !t the school/managerial level there 

                                                             
19 During the pilot research many variables were controlled but the selection of implementation method was left 
open so it was possible to record differences observed in the adoption of the new technology.   
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was support for the research and a realization that 3D was likely to become quickly 

embedded in schools. 

I could see the time when ever school would have a 3D area - ǘƘŜ άǎŀƭƻƴ ŘŜ о5ΗϦ ¢Ƙŀǘ 

would be great! 

With 3D the implementation has been very easy. Everything has been fine and good. 

No problems. 

In this school we are very committed to ICT integration. I trust my staff. If they see 

something new and they think it is something we should follow, then I will try to 

follow it. The classes were very keen to try. The one I chose really said "I want this." It 

is a class with a lot of problems [pupils with special learning needs] and the 3D has 

really worked for them.   

The point was made that perhaps when 3D was totally integrated at the school level , then 

ǇŜǊƘŀǇǎ ǎƻƳŜ ƻŦ ǘƘŜ ΨƘŀƭƻΩ ŜŦŦŜŎǘ ƻƴ ƭŜŀǊƴƛƴƎ ƻŦ ǘƘŜ ƴƻǾŜƭǘȅ ƻŦ о5 Ƴŀȅ ǿŜŀǊ ƻŦŦΣ ŀǎ ǘƘƛǎ 

ǘŜŀŎƘŜǊΩǎ ŎƻƳƳŜƴǘ ǎǳƎƎŜǎǘǎΥ 

When computers first came in, they were exclusive and then all children were excited 

and the same thing happened with the Smart board. Now these things are just part 

of learning. 3D is useful for learning so in no time it will become embedded and we 

won't know how we taught before 3D! 

I like the system [IT coordinator] as it [3D pilot] does not need much by way of 

technology. 

The cost is high with the glasses and the computer, but soon I could imagine that the 

pupils will have their own glasses and all laptops and projectors will be 3D ready and 

then the price will come down and 3D will be affordable. 

School principals could see that it was possible to implement 3D in the school with only 

minimum investment, but that content for 3D would be the major issue.  While several 

countries favored 'cloud' based distribution, this was not widely available in 75% of test 

schools. Methods of content distribution to schools vary considerably from one country to 

the next (and even one region to the next) and more detailed consideration would need to 

be given to the best model for content distribution and sharing.   

We would definitely use 3D in the future, but there is an urgent need for more 

ŎƻƴǘŜƴǘ ǘƻ ōŜ ŘŜǾŜƭƻǇŜŘΧ ŀƴŘ ōŜǘǘŜǊ ƎƭŀǎǎŜǎ ƻŦ ŎƻǳǊǎŜΗϦ 

For most of the schools in the pilot study, the implementation of the 3D was quite straight 

forward and could be easily introduced with their existing projectors, Smart board and 

general classroom arrangement. 

The real cost is only the content. I [school principal] would start with a subscription 

ƳƻŘŜƭ ǿƘŜǊŜ ȅƻǳ Ǉŀȅ ŦƻǊ ǘƘŜ ŎƻƴǘŜƴǘ ȅƻǳ ƘŀǾŜΣ ƭƛƪŜ ǘƘŜ !ǇǇǎΦ L ŘƻƴΩǘ ǘƘƛƴƪ ƛǘ ƛǎ ƎƻƻŘ 

to have a full subscription for a school as some teachers would not use it. Maybe per 

class rather than per pupil? We only have 2,000 Euro for discretionary spending, and 

that is only 80 Euro per class. The investment needs to be cost effective. 



Page 40 of 93 
 

[School principal] I want to get this for the school, but I think we will wait a year and 

then the cost will go down. Also then there will be more content. 

[Teacher comment]I think the 3D fits in very easily to the classroom. It is flexible and 

easy to adapt to the classroom. I would certainly like to continue using 3D in my 

teaching. I would like the content to keep developing. We need more and more 

content. 

[School principal] It is a great thing [3D] but for us the issue is always economics, 

value for money, upgrades.  

The teachers were asked to suggest the suitable price for a complete set of 3D capable 

resources for the school (glasses, content, computer and projector). Figure 2.4.1 shows the 

responses from the teachers to the cost of the 3D equipment. Judging from these results, it 

would appear that a cost band of less than 3,000 Euro is likely to be affordable for most 

school situations. 

Figure 2.4.1 How much would you expect to pay for a complete set to implement 3D? 

 
The overall response from school leaders (principals and executive officers charged with IT 

strategy and purchase in the school) were very positive towards the implementation and 

potential of 3D, as these comments outline: 

In this school we find that theoretical retention is a problem. As I see it, the 3D 

increases visual retention and this boosts learning. Schools have to keep pace with 

where the pupils are. As you know from your survey, many of these pupils have 3D at 

home and they have certainly seen 3D in the cinema. We need to ensure that school 

learning is just as rich. I can see a lot of applicability of this technology. For example 

it could be used in art and architecture, in mathematics, even in language leaning 

and history. It was very easy to bring into the school. There was only very basic 

training needed. It is not complicated. We do need the content in French. We should 

take the lead. Learning is about being able to show the pupils lots of examples. Very 

little is needed to operate the system. The projector and computer are easy and you 

can project on the wall. The glasses the pupils could buy themselves, so the real cost 

for the school is the content. How much would this be? We have very little money to 

spendΧ aaybe only 1500 euro per year so the cost needs to be low.  
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It [3D] is very good. The pupils asked a lot of questions. I was impressed that pupils 

wanted to stay behind at the end of class and they continued to talk about the topic. 

They were dealing with a very complex topic, but they all understood it. Tres bon! 

Very good. The pupils get a very good understanding because they are seeing things 

for real. 

There is not a single system that works for all teaching and 3D is the same, but the 

3D does help them learn better. It makes the kids visualize more effectively. 

We are sure that the system should be in every schools and be available for every 

teacher. At the moment, it is only in our school. And this sort of gives the Wow effect 

ƛƴ ƻǳǊ ǎŎƘƻƻƭ ǘƘŀǘ ȅƻǳ ŘƻƴΩǘ ǎŜŜ ƛƴ ƻǘƘŜǊ ǎŎƘƻƻƭǎΦ hŦ ŎƻǳǊǎŜ ǘƘƛǎ ƛǎ ƎƻƻŘ ŦƻǊ ǳǎΣ ōǳǘ I 

also think it helps the children to visualize content and helps their retention of 

concepts.  

We would definitely keep it in the school and would like to invest more in 3D in 

education. We would have to upgrade the graphics card. These can cost nearly as 

much as a whole new computer. But technology is developing rapidly and things 

always get cheaper. But maybe there will be other technologies in the future. 

Keeping up with it all is always the problem for principals.  

The implementation at the level of thŜ ΨƭŜǎǎƻƴΩ ǎŜŜƳŜŘ ǘƻ ōŜ ǾŜǊȅ ǎǘǊŀƛƎƘǘ ŦƻǊǿŀǊŘΦ All the 

teachers observed used 3D intermittently during the lesson and seemed quite comfortable 

to turn the 3D on and off as the content and flow of the lesson dictates. The teachers in the 

pilot research consistently found that the 3D was very easy to implement into the classroom 

environment. The teachers did not need any special preparation or training and all the 

teachers observed were able to comfortably use the 3D and integrate it effectively into their 

lessons. The teachers felt that one advantage of the system was that all pupils, regardless of 

where they sat in the class could see the 3D models very clearly and that the 3D could be 

projected onto any surface (i.e. did not need a special screen) and so the image could also 

be projected into all corners of the classroom. The pupils also appreciated how easy it was 

to see the 3D no matter where they sat. 

[Teacher comment] No matter where you sit in the classroom the model is right in 

front of your eyes. 

[Teacher comment] The children are arranged in desks looking to the front. One 

advantage is that 3D made it easier for all children to see as the model appeared 

close to them, whereas normally children at the front are advantaged over children 

at the back.  

[Pupil comment] When the teacher shows a model if it is small you can't see it, but 

with 3D even if the teacher moves around or a big kid is in front of you the 3D will 

always move in front so you can always see things clearly. 

It was also felt that the о5 ŎƻƴǘŜƴǘ ǿŀǎ ΨǾŀƭǳŜ ŦƻǊ ƳƻƴŜȅΩ ŀǎ ƛǘ ŎƻǳƭŘ Ŝŀǎƛƭȅ ōŜ ŀŎŎŜǎǎƛōƭŜ ŀƴŘ 

appropriate across a range of disciplines and at different age levels. 
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I think you could use this in all classes. You can keep the same images, but then the 

teacher would just say different things. I could see, for example, that you could use 

the senses in first or second class, but the teacher would then just give a simple 

description. 

The majority of teachers felt that teaching with 3D saved class time as they were able to 

teach more and to more depth than without 3D 

I have found that the 3D saves time. Of course not in the beginning as you get to 

know how to use it. But it certainly saves time in the lessons. It is the only tool of its 

kind that exists. The pupils can learn all at the same time and they learn a lot at once 

and so I find I can actually cover more in the same time.  

I was worried by how much time doing the 3D experiment would take, but actually 

we were able to cove more in less time so time was not a problem.  

I would definitely say that it shortens the time to teach concepts.  They can see 

everything and to a deeper level and they sort of get the concepts. We have tried it 

with the eye and the ear and they understand more in less time.  

Lǘ ŎŜǊǘŀƛƴƭȅ ŘƛŘ ƴƻǘ ƳŀƪŜ ǘŜŀŎƘƛƴƎ ŀƴȅ ƭƻƴƎŜǊΦ !Ŏǘǳŀƭƭȅ L ǿƻǳƭŘ ǎŀȅ ƛǘ ǿŀǎ ǎƘƻǊǘŜǊΧ ŀ 

little shorter and we covered more. 

We find we can cover more material in a shorter amount of time. Also what the 

children are learning is more complicated and deep compared to what they would 

have learnt before. So in that way, it is excellent. 

Even for a teacher who was not sure if the 3D saved time, she commented that the pupils 

learnt more in the lesson: 

I really can't say if I can teach faster or not with 3D. The 3D does not replace the role 

of the teacher. I still need to do the commentary. I would say it is complementary to 

ǘŜŀŎƘƛƴƎ ŀƴŘ ǎƻ ǿƘŜǘƘŜǊ ǘƘŜ ǇǳǇƛƭǎ ƭŜŀǊƴ ƳƻǊŜ L ŘƻƴΩǘ ƪƴƻǿΣ ōƛǘ ǘƘŜȅ ƭŜŀǊƴ ŘŜŜǇƭȅΦ  

Teachers used 3D on average for between 8-15 minutes in the middle of the lesson. 

We do 3D for between 5-15 minutes depending on the lesson. I think 30 minutes of 

3D would be too long.  

In almost all cases (except in three classes) the 3D became an added approach rather than 

changing pedagogical approaches. In other words, the teachers added the 3D into their 

usual way of working rather than changed their way of working around the introduction of 

ǘƘŜ ǘŜŎƘƴƻƭƻƎȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ǿƘƛƭŜ ŀ ǘŜŀŎƘŜǊ Ƴŀȅ ƘŀǾŜ ǇǊŜǾƛƻǳǎƭȅ ǘŀǳƎƘǘ ΨǘƘŜ ōƻŘȅΩ with a 

combination of explanation, text books, diagrams and activities, the teachers still used these 

same approaches but simply added the 3D.  

L ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ Ƙŀǎ ŎƘŀƴƎŜŘ Ƴȅ ǇŜŘŀƎƻƎȅΦ Lǘ ƛǎ ŀ ōƛƎ ǎǳǇǇƻǊǘ ŀƴŘ ŀ 

resource and that is important. 

In the three exceptional cases, the introduction of 3D led also to changes in pedagogy. For 

example, in one school the teacher let the children 'give the lesson' and operate the 3D. The 

children enjoyed this very much and were able to effectively use the software and 'teach' 
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the lesson, even using English instead of their mother tongue. In another example, the 

introduction of the 3D led to the teacher considering more varied assessment processes, and 

instead of pen and paper test, the teacher used model-making as a form of assessment.  

I was concerned that the class would be too passive. There are challenges in this 

class, so I decided that the children would teach the lesson and do it in English! As 

the teacher, I went to the back of the room. The pupils drive the computer and run 

the lesson.  

 
In reflection20, many of the teachers felt that the 3D might - in the future - change their 

pedagogy, but only once there was more content and also when they felt more comfortable 

with the technology. The teachers said that 3D was much better than plastic models.  

I first I was a little nervous about using the 3D, especially when people were coming 

to watch, but now it is very good. No problem. We all had fun. I would like to keep 

using it, but not all the time. The 3D is more realistic. It is more interesting. It has 

been a real "wow" experience for these pupils. 

It is not hard work at all to teach with 3D. It has made it easier in some ways as it 

really grabs the children's attention. 

Both pupils and teachers could see a wide range of ways the 3D technology could be applied 

to learning other subjects. The most commonly suggested subjects for particular application 

of 3D technology (in addition to science) were mathematics (78%), geography (46%) and 

                                                             
20 .ŀǎŜŘ ƻƴ ǘŜŀŎƘŜǊ ƛƴǘŜǊǾƛŜǿǎ ŎƻƴŘǳŎǘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ΨƭƛǾŜ ǇƘŀǎŜΩ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘΦ 
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history (45%)21. Others also suggested art, music and language learning may also be possible 

with 3D technology. The pupils felt that they would not get bored if 3D was used in all 

different subjects. 

[Teacher comment]It would be good for learning spelling and learning English. It 

could really be used in all subjects, but there should not be too much in one day so 

the teachers would have to talk to each other.  

[Pupil comment] When you make things in art 3D would be good. 

[Teacher comment] I can see it being used for a whole lot of lessons across lots of 

subjects, but we would have to be careful as I think it should never be more than for 

a third of all the day. 

[Teacher comment] I think it could be used a lot more in maths to make it more 

interesting because maths is not interesting.  

In summary (Figure 2.4.2), there was strong support for 3D in general (with an average score 

of 8.8 out of a possible score of 10) while the glasses and content were the least liked areas, 

with average scores of 6.1 and 6.4 respectively. 

Figure 2.4.2 Average teacher satisfaction scores  

 

 

                                                             
21

 Note: Figures do not add to 100% as pupils and teachers could nominate more than one category, i.e. 
Respondents could say it was relevant to mathematics and geography. The percentages are obtained from 
adding and averaging both the pupil and teacher results. 
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At the level of the pupils, apart from some issues with health and safety (see section 2.5), 

the pupils adopted the technology very easily. In several examples, the pupils themselves 

began to use the technology and there were no issues at all with this. The pupils were 

independent and proactive in wanting to use the technology. 

It was very easy to use. No training was needed. We started with the skeleton and 

then the heart, the ear and the eye. We have also looked at some of the other 

content. The pupils like the supermarket.  

The children are already very used to the 3D in lessons. If I say "Now we are doing 

3D" the children get out the glasses and help set up the projector and it is really not a 

problem at all. 

The pupils interviewed in the research were split equally on whether it was better to have 

whole class teaching or small group teaching. Those preferring whole class said that they 

valued the input from the teacher and also that the teacher άadded toέ the learning possible 

with the image. The pupils who preferred the small group teaching commented that they 

wanted to be more "in control" of the technology and also that they could progress at their 

own rate and return to particular aspects for revision. One criticism made of the software 

was that it was not possible to return to particular parts of the image, and that if you needed 

to revise something you had to go through the whole section again. It was suggested that a 

'search' capability would enhance usability όǎŜŜ ǎŜŎǘƛƻƴ нΦнΦ ƻƴ Ψ/ƻƴǘŜƴǘΩύ. Some pupils were 

concerned thaǘ ƎǊƻǳǇ ƭŜŀǊƴƛƴƎ ƳƛƎƘǘ ƭŜŀŘ ǘƻ άŎƘŀƻǎέ or disruption in the school as 

άeveryone did their own thingέ. 

2.6 Teacher professional development  
ü The teachers were able to effectively use 3D in the classroom without any specific 

professional development 
ü Teachers and pupils expressed a desire to share 3D content and lesson ideas with 

colleagues around the world 
 

The teachers in the pilot study were a mix of highly experienced and lesser experienced 

teachers that could be said to be a representative sample of the spectrum of teachers 

generally encountered in schools. As can be seen in Figure 2.6.1, they had differing levels of 

teaching experience. 
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Figure 2.6.1 Number of years teaching 

 

The teachers were able to implement the 3D pilot program without needing any particular 

teacher training or development, and within the first or second week of usage the teachers 

felt confident. The pilot teachers started to exhibit characteristics of leadership in the 

schools and to share the 3D with other subject areas. 

I showed the 3D to my other colleagues in science. The other teachers want to try it. 

They can see the application to their teaching. The class that is only getting 2D is 

very jealous! 

When will the other teachers get the 3D? They are all jealous of us! We invited the 

other teachers in to see the 3D. It was funny. They took the glasses and sat like the 

pupils. Some teachers came in and watched some 3D lessons. They said, "What is 

happening, the children want to listen so carefully!" Now they want to use it in other 

subjects. 

In the school the 3D has led to a lot of discussions in the staff room. There have been 

six teachers that were really interested - three teachers from the English teaching 

area and three from the computer area. 

The technology had been shown to other teachers from other discipline areas.  

The attitudes to experimentation differed significantly between different schools. In some 

schools the teachers were very excited to trial the new technology and felt that being 

involved in the pilot was professionally rewarding, as this comment suggests, "It is part of a 

teacher's role to learn new things. I am very supportive of this project.έ Another school 

principal commented: 

The system became fully activated on Friday. It is step by step but my aim is to get all 

pupils, parents and teachers to see this. I think the 3D has the potential to attract 

new students to this school. You have to do something different to attract pupils. But 

it is not just that, it will help pupils learn better and the retention rate is higher. Also 

pupils will need to be aware of new technology in their future career. Young teachers 

can easily adapt, but the older teachers have had no problems either.  
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Other teachers were less confident at the outset but soon managed to master the 

technology: 

I am not good with technology but this has been easy to use. The first time it was a 

little flat and the image takes a bit of tweaking to get is 3D. 

In our school there is a big variety in terms of how comfortable teachers feel with 

technology but with 3D they have all found it very easy. 

It was not easy from a technical point of view to begin with. It requires too many 

RAMs on the computer. We would fix it and get the 3D working and then the next 

day it would not work again. It was all new to us. We have to get to understand the 

3D. One of the problems with 3D from a school point of view is that there are too 

many systems of 3D and you do not know which one is likely to 'catch on' and so you 

don't want to invest but rather see what happens. It is hard to make a decision. It 

was hard to get the 3D image at the back of the board. We had to press the button 

to make it work. If a teacher is going to use this, we need to make it very easy to 

convince them that 3D is a good thing. Some of the teachers are not computer 

friendly! It depends on the teacher's age.  

The technical requirements did not seem to be a prolonged issue in most of the pilot schools 

and did not require any additional professional development. However, schools should 

consider the provision of time for the teachers to plan and develop interesting learning 

projects to use the 3D content. Similarly, more focus should be given to the way 3D might 

enhance or innovate classroom teaching and learning pedagogy. The use of 3D seemed to 

stimulate changes in the flexibility of the learning environment (e.g. everyone as a potential 

peer, expert and novice). Some teachers were able to involve the pupils as learning leaders 

using the technology: 

The children set all the equipment up and run the lesson. Everything has worked. I 

think I will try this in other classes. 

Pupils get to know new forms of technology that could in future support learning 

processes and promote innovative teaching concepts 

There was evidence that several of the teachers began to use the 3D in different ways at the 

start of the learning process, midway, at the end or after the end of the unit, as is suggested 

in this reflection from a teacher involved in the pilot: 

I build the lesson as I would normally build it. Does the new 3D technology fit into 

existing teaching and learning patterns or does it cause new patterns to emerge? 

In the pre-survey, 76% of teachers indicated they would like more professional 

development. All of the schools involved in the pilot project commented that the 

involvement in the research acted in a positive way like professional development, as these 

comments from teachers suggest:  

I am open to new technology and so I am very happy to be involved in this research 

project. 

I am really thrilled by the project and a chance to have the project in our school. 
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It was really not difficult to do this project. The pupils keep asking for more. 

The 3D experiment has been a very good experience for the class and also for me as 

a teacher.  

The whole experience of doing this experiment has been fantastic, really a pleasure. I 

want to meet with the other teachers too and keep trying things.  
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Chapter 3: Context 
There is no doubt that technology has changed the way we learn and live. This chapter 

explores the experiences of the pupils and teachers with 3D and the attitudes towards 

technology that influenced the adoption and usage of 3D in the classroom. 

σȢρ 0ÕÐÉÌȭÓ ÅØÐÅÒÉÅÎÃÅ ÏÆ σ$ 
ü The pupils are high-end users of technology and have considerable experience of 

3D 
 

The pupils owned a lot of technology devices and used them regularly, as is indicated in 

Figure 3.1.1. 90.1% of pupils had a computer, 85.3% had at least one mobile phone, and 

74.6% had hand held games.22 

&ÉÇÕÒÅ χȢυȢυ 0ÕÐÉÌÓȭ use of technology 

The first survey results indicated that over 91% of pupils use the internet for at least one 

hour per day. 

 
                                                             
22 Note: many pupils had more than three different forms of technology. 
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¢ƘŜ ǇǳǇƛƭǎΩ ŜȄǇŜǊƛŜƴŎŜ ƻŦ о5 ǿŀǎ ƘƛƎƘ ƛƴ ŀƭƭ ǘƘŜ ǎŜǾŜƴ ŎƻǳƴǘǊƛŜǎ ǿƘŜǊŜ ǘƘŜ Ǉƛƭƻǘ ǿŀǎ 

undertaken. There was no discernible difference in experience of 3D despite the belief some 

teachers had that their pupils would not have access.  For example, in one country the 

teacher asked, Ϧ5ƻƴϥǘ ȅƻǳ ƪƴƻǿ ǘƘƛǎ ƛǎ ƴƻǘ ǘƘŜ ǊƛƎƘǘ ŎƻǳƴǘǊȅ ǘƻ Řƻ ǘƘƛǎ ǊŜǎŜŀǊŎƘΚ ²Ŝ ŘƻƴΩǘ 

have this sort of technology at home." In actual fact, 100% of pupils in this class had seen a 

3D movie with most seeing three or more movies. The first survey revealed that 90% of 

pupils had seen a 3D movie (see figure 3.3.2) 

Figure 3.1.2 Have you ever seen a 3D movie? 

 

The pupils were very knowledgeable about general innovations in 3D and quite informed 

consumers about the 3D products available.  

[Teacher comment] Quite a few children in this class have the new Nintendo 3D and 

all of the children have been to 3D movies.  

The pupils possessed very positive attitudes towards 3D and were keen to have more 3D in 

their life and in their learning. While some children had experienced some negative effect 

during a 3D movie, they were overall very positive (see Figure 3.3.3).  

Figure 3.1.3 Reaction to viewing 3D movies 

The pupils expressed a strong desire to own 3D objects such as 3D televisions or games 

consoles. Most pupils had attended three or more 3D movies. The following comments are a 
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small sample of the very positive comments towards 3D made by the majority of the pupil 

interviewed during the research: 

[Pupil comment] I want 3D television [This was a very popular comment from the 

pupils]. 

100% of the class have seen a 3D movie 

The pupils (especially boys) showed a particular preference for more gaming opportunities 

in 3D: 

[Pupil comment] Computer games in 3D would be cool 

[Pupil comment] 3D games would be really cool. 

[Teacher comment] I have noticed the biggest difference with the boys. The boys 

really expressed their excitement. The boys play with computers more. They like this 

way of learning and are more focused.  

It would be reasonable to conclude from the pupilsΩ responses that they are very 

sophisticated and high-end users and consumers of 3D. They were reflective about the 

quality of 3D and could make imaginative suggestions about how to improve the 3D 

experience in the classroom: 

I would like the 3D to be able to stop and go as you want it, like you can with a 

YouTube video. 

Shrek was a very popular movie. We thought 3D in the class would be like in the 

cinema. It is not as good as the cinema but it makes you understand more. 

The teachers interviewed acknowledged the importance of good quality technology for the 

ǇǳǇƛƭǎ ƻŦ ǘƻŘŀȅ ŀǎ ǘƘŜȅ ŀǊŜ άŘƛƎƛǘŀƭ ƴŀǘƛǾŜέ ƭŜŀǊƴŜǊǎΥ 

The children know and like technology. We would usually use a plastic model. But it 

is small and hard to see. For children technology is the usual thing. 

The kids are into technology. We need something different in the classroom. It is 

more philosophical than just putting computer in the classroom. Technology is not 

just about learning the content. Technology will change the view of life. Children 

must have different points of view on life. Their thoughts are important. It is a 

humanistic issue. Education needs to be about the board picture, including the 

children's feelings and the spiritual world. 

In one of the research schools, an interview was conducted with the school's psychological 

councilor. She commented about the positive impact the 3D project had had on children 

with visual learning styles. She was also monitoring the impact of 3D on the children and felt 

that it was very exciting and positive experience.  

I think it is definitely better for the children's learning [psychological counselor]. It is 

especially good for the children who mainly use a visual learning style. As a school 

we have been doing a lot of thinking about different learning styles. In primary 

school, visualization is particularly important. 
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The children were happy about the project and were learning well. As one pupil succinctly 

described the days where he had a lesson in 3D: 

It is a bit different from other days. 

σȢς 4ÅÁÃÈÅÒȭÓ ÅØÐÅÒÉÅÎÃÅ ÏÆ σ$ 

ü The pupils were more experienced with 3D than their teachers 

In all but two of the classrooms, it would be reasonable to conclude that the pupils were 

more experienced with 3D than their teachers. The pupils were very supportive of their 

teachers but also were aware that their understanding of the technology was often better 

than that of their teachers, as the following comments from pupils show: 

The teacher is still getting used to 3D. She will stand in front of the image. 

It is hard for her to point to things. She points to empty spaces.  

The teacher did not say as much. 

The teacher did not move the image around nor wear the glasses. The teacher was 

not aware of the image not being 3D. Teacher did not talk while the image was 

shown and used the English voice over. 

Despite these qualitative comments about teachers and technology, the survey results were 

very supportive of teachers with 94% of pupils either agreeing or strongly agreeing that their 

teacher(s) knows how to use technology. 

In general, the parents felt that their children were happier and more positive when 

teaching with 3D. 

He explains more. He is taking the subjects to a higher level and we are doing more 

difficult work, but it is easier to understand and more fun.  

In 3D she [the teacher] is better. She speaks less. 

I think the teacher's job gets easier with 3D. She sort of becomes happier. More 

ǾƛǎǳŀƭΦ L ŎŀƴΩǘ ōŜ ǎǇŜŎƛŦƛŎ ōǳǘ ǘƘŜ ǘŜŀŎƘŜǊ Ƙŀǎ ƛƳǇǊƻǾŜŘ ǎƛƴŎŜ ǘƘŜ ǿƘƻƭŜ о5 ǘƘƛƴƎ 

started. 

 The teacher is more fascinating.  

 

She becomes funnier. More funny. 

When there is 3D the teacher is sort of happier. I think because we like it, then he 

likes it. We understand things and there are better examples. 

The teacher is better in the 3D lessons. The technology facilitates her explanations. 

She likes 3D and then she sort of passes this liking onto the class. She is showing us 

things in 3D and it is easier to learn. 



Page 53 of 93 
 

¢ƘŜ ǘŜŀŎƘŜǊ ǿƛƭƭ ƎŜǘ ƭŜǎǎ ǘƛǊŜŘ ŀǎ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Řƻ ŀǎ ƳǳŎƘΦ ¢ƘŜ ǇǳǇƛƭǎ ŀǊŜ ƳƻǊŜ 

attentive and interested and everyone will learn better. The teacher had some work 

to do though as the 3D spoke in English.  

I can't describe it but in 3D lessons the teacher changes. She is better. Sort of 

ƘŀǇǇƛŜǊΧ ŀŎǘǳŀƭƭȅ ǿŜ ŀƭƭ ŎƘŀƴƎŜΦ 

²Ŝ ŀƭƭ ŎƘŀƴƎŜ ƛƴ ǘƘŜ о5 ƭŜǎǎƻƴΧ ŜǾen the teacher changes. We all change for the 

better. 

¢ƘŜ ǇǳǇƛƭǎ ŎƻƳƳŜƴǘǎ ŀōƻǳǘ ǘƘŜ ǘŜŀŎƘŜǊ ōŜƛƴƎ άƘŀǇǇƛŜǊέ ƛƴ о5 ƭŜǎǎƻƴǎ ǿŀǎ ŀƭǎƻ ǎǳǇǇƻǊǘŜŘ ōȅ 

the survey results with 68% of pupils feeling that their teacher was happier in 3D lessons 

(see Figure 3.2.1) 

Figure 3.2.1 The teacher is happier in 3D lessons (pupils)  

 
The teachers recognized the need to change their behavior in light of the new technology. 

I try to point to things. It is very hard to point to things. I even tried using the laser 

pointer but it does not work.  

It took a little while to get used to the 3D. Not the technology, that was easy, but 

how to change my behavior to work with 3D. For example, I am used to be able to 

point and that is not possible. Some glasses were not working and that was a 

nuisance, but apart from that I had no problems with the technology. 

There was also explicit recognition on the part of the teachers that while things may improve 

during thŜ Ǉƛƭƻǘ ǇƘŀǎŜΣ ǘƘŀǘ ƭŜŀǊƴƛƴƎ ƳƛƎƘǘ ǊŜǘǳǊƴ ǘƻ ƴƻǊƳŀƭ ǇŀǘǘŜǊƴǎ ƻƴŎŜ ǘƘŜ ΨƴƻǾŜƭǘȅΩ wore 

off. For example, a study conducted by MORI23 between 2000-2002 showed that after the 

early introduction of electronic white boards into the classroom, there was an initial positive 

impact on pedagogy but over time classroom pedagogy actually worsened. There was more 

copying and discussions, problems solving, talking with teachers and learning things about 

the real world actually went down (only 10% of learning was learning about the real world). 

                                                             
23 http://www.yjb.gov.uk/publications/Scripts/prodView.asp?idProduct=187&eP= Accessed June 
2011. 

http://www.yjb.gov.uk/publications/Scripts/prodView.asp?idProduct=187&eP=
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These results from earlier studies of the implementation of new technology were implicit in 

some of the comments from teachers: 

When computers first came in, they were exclusive and then all children were excited 

and the same with the Smart board. Now these things are just part of learning. 3D is 

useful for learning so in no time it will become embedded and we won't know how 

we taught before 3D!" 

In the past I used a 3D plastic model. The 3D is better than the model. The 3D is very 

real. Of course the first time I gave the 3D lesson the children were very excited, but 

now they have had it many times and they are still excited about it but more because 

they are learning and understanding.  Despite its success, I think around 15-20 

minutes is enough time. I can easily see how we could also use it in history and 

geography.  

While for many of the teachers it was their first experience with 3D (even as viewers of 3D) 

they seemed to adapt quickly and did not have any real problems. The teachers were keen 

to learn the technology and seemed to be genuinely impressed by its potential. 

It is good. It was not hard at all. The children like it. 

Wow, it's so great. It's not at all technical really. It's so easy. It is very easy to use. 

Wow, ƛǘΩǎ ƎǊŜŀǘΦ ¢ƘŜǊŜ ƛǎ ǎƻ ƳǳŎƘ ŜƴǘƘǳǎƛŀǎƳ ŦǊƻƳ ǘƘŜ ŎƘƛƭŘǊŜƴΦ  

[Comment from school IT coordinator] The staff were absolutely excited.  

The nature of the technology itself seemed to encourage more innovative attitudes from the 

teacher. For example, it is not possible to see the 3D nor operate effectively if you adopt the 

ǘǊŀŘƛǘƛƻƴŀƭ ΨƭŜŎǘǳǊŜΩ Ǉƻǎƛǘƛƻƴ ǿƛǘƘ ǘƘŜ ǇǳǇƛƭǎ ŀƴŘ ǎƻ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƻŦǘŜƴ ΨŦƻǊŎŜŘΩ ǘƘŜ ǘŜŀŎƘŜǊ 

to teach from other parts of the room. The teachers adapted readily to this and were able to 

integrate the technology without any problems as either a new way to teach or as a way to 

introduce new technology into the design of their lessons. For example, during one 

classroom observation session, the teacher moved from behind the desk at the front of the 

room where she had been teaching all other parts of the lesson to a pupil's desk at the back 

of the room for the 3D section of the lesson. She did this each time the 3D was shown (four 

times in total throughout the double lesson). In another example observed the teacher 

seamlessly moved between different types of teaching methods, including 3D. The lesson 

started with some oral revision, this was followed by explanation and a 3D (physical) model. 

During the lesson, 3D projections were used three times and for a total of 13 minutes (within 

an 80 minute teaching sequence). The teacher also used experiments, group discussion and 

worksheets in the lesson. 

 

One aspect that was very apparent in the interviews with the pupils was that while they 

adopted an almost patronizing ŀǘǘƛǘǳŘŜ ǘƻ ǘƘŜƛǊ ǘŜŀŎƘŜǊΩǎ ƭŀŎƪ ƻŦ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 

understanding, they were totally committed to the value and importance of their teacher as 

a mediator of learning. 

The teacher is the most factor. The teacher is much more important than the 

technology. The teacher is the most important thing in learning. 
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I don't think that 3D will ever replace the teacher. The teacher knows the subject and 

they add detail. The teacher knows how to go at the right pace, but at the same 

time, teachers need to change to the innovations. 

3.3 Visual and kinaesthetic  learning styles  

ü The majority of children in a class are visual learners, whereas the majority of 
instruction is auditory 

ü The pupils said they learnt better when they could see the 3D image and see the 
functions of the body part through animation 

ü 3D tended to encourage visual and kinaesthetic leaning 
 

Children find it hard to understand what is not visible. Visual learning improves 

understanding of functionality and by seeing the whole, children are able to understand the 

parts. The child is able to visually take the body organs apart and reassemble.  

[Pupil comment] You can turn the things around. We can see the whole. It is more 

detailed and we can move the object. 

The pre-survey indicates that the pupils had a strong preference for visual and kinaesthetic 

(85% preferring seeing and doing and only 15% preferring hearing) learning, as shown in the 

ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΣ άIƻǿ Řƻ ȅƻǳ ǇǊŜŦŜǊ ǘƻ ƭŜŀǊƴΚέ 

Figure 3.3.2 0ÕÐÉÌÓȭ ÐÒÅÆÅÒÒÅÄ ÌÅÁÒÎÉÎÇ ÓÔÙles 

 

Complex concepts become more easily digested when reduced to imagery. The 3D models 

were able to represent information in the most economical manner to facilitate learning and 

comprehension, thus simplifying complex, abstract and impossibly large amounts of 

information into a coherent form. By rendering the world visually the children were able to 

understand greater levels of complexity. Through being able to engage directly with the 3D, 

the pupils could define complex concepts visually and therefore understand these concepts 

more deeply and more profoundly, as these comments from pupils suggest: 

I get that because it is there. 

I understand things better. The images come with you. 


