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An introduction to the action research case studies for the ICT
component of the CHaOS project

The CHaOS through ICT Digital Opportunities Project is exploring ways in which Tablet PCs and Pocket PCs,
along with other new and emerging technologies, can be used to support Brooklyn School’s model for learning
through ICT. The CHaOS project is using action research to focus on three aspects of the school’'s overall ICT
integration model.

At the year one to four level, the focus is on exploring how students can use standard applications to support the
development of numeracy and literacy capability and at the same time develop skills in the use of technology. At
the year five and six level, the focus is on exploring ways in which these technologies can be used to help gather
information from outside the classroom. At the year seven and eight level, the focus is on developing a set of
expectations in terms of what students can achieve in the use of presentation software and technologies.

Learning through ICT at Brooklyn School

Learning through ICT is one of six key pillars of the CHaOS model for curriculum implementation at Brooklyn
School (see www.brooklynprimary.school.nz for information on the CHaOS model). There are three domains to
learning through ICT at the school. The first domain is to use ICT to enhance the development of student
information literacy. An information literate student is identified as being able to use the inquiry process within
a range of contexts across all learning areas. This inquiry process is similar across all learning areas,
irrespective of what achievement level the student is working at. What changes is the degree of complexity at
which students operate at each of its stages. For example, a student just starting school might be expected to
find out about the work people do as part of a social studies topic, by sending a fax with three questions that they
have prepared with support from a teacher’s aide. Correspondingly, a student in year eight could be expected to
have independently developed a range of questions, and use emalil, fax, and a recorded audio conference to find
out the same kind of information from a range of people.

Teachers at the school assist students to enhance the development of their information literacy by providing
opportunities for them to use a range of information and communication technologies during all the stages of the
inquiry process. Technologies such as the internet, cd-roms, audio conferencing, faxes, library catalogues,
videos, etc can all be used to gather information. Technologies such as spreadsheets, databases, word
processors, video editing, etc can be used to process information. Technologies such as publishing software,
drawing programmes, and photo editing can be used to publish information. Technologies such as OHPs, videos
and multimedia presentations can be used to communicate information.

Wherever possible, the development of skills in the use of ICT is undertaken within the context of the classroom
programme as opposed to developing these as a ‘learning area’ in their own right.

The second domain for learning through ICT is to use ICT to enhance the development of student problem
solving capability. A student who is a capable problem solver can identify potential problems or issues, can
conceive of a range of possible solutions, can design the most appropriate solution, and can implement and
evaluate its effectiveness. As with the inquiry process, problem solving capability is developed across all learning
areas, and the core elements of the problem solving process remain the same irrespective of the achievement
level at which students are operating. For example, a Year two student working on a technological problem
might use a draw programme to create a one dimensional depiction of their solution to a technological problem,
while a Year seven student might be expected to use a CAD programme to create a three dimensional virtual
model of their design. The process remains the same, but the complexity of the outcome increases as students
move through the achievement levels. As with the inquiry process, teachers can enhance the capability of
students to solve problems by providing opportunities for them to use a range of information and communication
technologies during all four stages of the problem solving process. Technologies such as the internet, cd-roms,
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audio conferencing, and video, can be used to identify problems or issues. Technologies such as databases,
mind mapping software and spreadsheets can be used to develop possible solutions to the problems or issues.
Depending on the learning area, technologies such as CAD, drawing programmes, publishing software and
video recording, can be used to design possible solutions. Technologies such as databases, multimedia
presentation software, and publishing software, might be used to implement, evaluate and present a report
regarding the effectiveness of a chosen solution. Once again the focus is not on teaching students to use various
information and communication technologies, rather the focus is on facilitating students to develop ICT skills
whilst they solve authentic problems within the context of learning across the curriculum.

The third domain for learning is the use of ICT in the development of numeracy and literacy capability. This role
is transparent to the learner in much the same way as the use of the whiteboard or chalk is transparent to the
learner. For example, the concept of how data can be represented in different ways can be easily taught by
using graphing software. By making a pie graph and a bar graph linked to the same data, a teacher can change
the values for different data categories and ask students to predict what will happen in each instance. The
outcome is instantaneous and the concept is grasped with comparative ease. Similarly, interactive learning
objects can be used by students to help reinforce concepts introduced by teachers. These are only some of the
many ways in which ICT is used as a teaching tool at Brooklyn School.

Changes in the emphasis on the three domains for learning
through ICT as students move through Brooklyn School

To illustrate this, imagine we have been given the task of creating a graph that represents the relative emphasis
that is placed on each of the three domains of learning through ICT. On the X axis we could place a continuum
of the year levels, starting at year one and ending at year eight. On the Y axis we could put the relative emphasis
that is placed on a particular domain as a mechanism through which ICT skills are developed by students. The
scale would range from zero to one where zero indicates that there is very little emphasis placed on the use of
ICT in the particular domain, and one indicates that a great deal of emphasis is placed on the particular domain.
The following graphic depicts what such a graph might look like.

Relative emphasis placed on the three domains of learning through ICT at Brooklyn School
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In the early years students are most likely to be using ICT to support
the development of numeracy and literacy concepts. When using ICT
they will develop an awareness of how a range of applications function
as they interact with them to complete tasks that often have a numeracy
or literacy focus. During these years they will also use a range of
technologies as they undertake inquiries and solve problems, but the
relative emphasis on these two domains of learning through ICT is
considerably less than the emphasis on using ICT as a tool to support
the development of numeracy and literacy concepts.

As students move into the middle years at the school a cross over
occurs. At the beginning of this period students are more likely to be
using ICT in a numeracy and literacy context than they are to be using it to support inquiry and problem solving,
but the difference between the relative emphasis on these domains of learning through ICT is less marked than
in the earlier years. As students move through Year three it is likely that students will be using ICT as much for
inquiry and problem solving as they are to develop understanding of numeracy and literacy concepts. By Year
four the relative emphasis on each domain of learning through ICT reverses, so that students are more likely to
be using ICT to help them solve problems and inquire than they are to further their understanding of numeracy
and literacy concepts.

Brooklyn School students at play.

Once students are in the senior years, the relative emphasis that is placed upon ICT as a tool for problem
solving and inquiry continues to increase, so that by the time students leave the school the emphasis on these
domains of learning through ICT is far greater than the other domains. As they exit the school it is expected that
students should have a good understanding of inquiry and problem solving strategies, and should be using a
range of technologies to enhance whatever they are doing at each of the stages of each process. The emphasis
that is placed on the use of ICT for numeracy and literacy diminishes, but doesn’t disappear, as students move
through the senior primary years.

The CHaOS through ICT Digital Opportunities action research
process

The School is using an action research process to gather information to answer the CHaOS through ICT Digital
Opportunities Project research questions. Over three years, a series of action research projects are being
implemented. These action research projects are focusing on three aspects of the overall ICT integration model.

1. Numeracy and literacy learning objects at Years one to four
2. Gathering information outside the classroom with ICT at Years five and six
3. Presenting information through ICT at the Year seven and eight level

Each action research project provides information to help answer one or more of the project’s overall research
questions. At the end of the three year period the results of each action research project will be synthesized
together in the final report. In the meantime, action research project case studies are published as autonomous
case study reports.

Each action research case study report begins by outlining the context within which it is based. It then describes
what was done within the particular classroom which the action research project took place, and describes the
methods that were used to collect the research information. The results gathered through the action research
process are then summarised and conclusions for the overall project are generated.
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Action research project case study index

Digital Stationery: An investigation into student and teacher perceptions of the use of Tablet PCs
as digital stationery at home and in the classroom.

Towards a Tablet Classroom: A trial by year eight students of the use of Tablet PCs for a large
proportion of class time, and the implications this has for the establishment of a Tablet Classroom
(available Feb. 2006).

Basic Facts and Counting On: An investigation into how a numeracy learning object model could
be structured to support year three and four students to develop number concepts.

Money: An investigation into how a set of learning objects might be used to support student
numeracy understandings during a block of work focusing on money (available Feb. 2006).

Fractions and Decimals: A study of the impact of the use of numeracy learning objects on year
three and four student numeracy learning outcomes (available Feb. 2006).

e-books: An investigation into student capability to create multimedia presentations at the year 4
level.

Te Papa Promo: An initial scoping study into year six students’ capability in the use of technology
when gathering information outside the classroom.

Passports Exhibit: Using Windows journal on Tablet PCs as a note taking tool in a museum context
(available Feb. 2006).

Wellington Waterfront: Using databases on Tablet PCs to store and record information about
features of the Wellington Waterfront (available Feb. 2006).

Car Speed Statistics: An exploration into year five and six student capability to gather quantitative
data using handheld devices and to collect and analyse the data through spreadsheets (available
Feb. 2006).

Presenting: An investigation into the capability that students can be expected to have in the
presentation of information using websites, animations, multimedia presentations, video, and
desktop publishing at the year eight level (available Feb. 2006).
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DIGITAL STATIONERY:

An investigation into student and teacher perceptions of the use
of Tablet PCs as digital stationery at home and in the classroom.

Contributing towards:

CHaOS DigiOps pilot study four: Tablet
Classroom

Contributing towards CHaOS
DigiOps research questions:

3. How can Tablet PCs be used to support
students to enhance presentations?

6. What infrastructure is required to optimise
the use of Tablet PC technology for
presentations?

"y

RONRY-

9. What classroom organisation and
pedagogical changes are required to enable
Tablet PC technology to be used in support
of presentations?

The Tablet team, L-R Erina, Moollie, Nicholas, Craig and Kyle.
Teacher:

Liz Rhodes

Year level:

7/8

Learning Area:

All

Broad aim:

To investigate, develop, trial and report on ways in which a school wide system can be structured which enables
students to be familiar and competent users of digital imaging and presentation technologies from Year one
through to eight.

Specific aim:

To explore student and teacher experiences in using Tablet PCs as digital stationery in the home and in the
classroom.
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Method:

A group of five students were given the use of a Tablet PC for the full 2005 school year. During term one the
Tablets were used by the students at school only, but during terms two, three, and four the students were able to
use the Tablets at home and at school. During each term members of the Tablet team worked with the
researcher for one-and-a-half hours per week to develop skills in the use of the Tablets. In term one these
sessions focused on the development of general skills and on the development of e-books. In term two the
Tablet team developed movies using their Tablets, while in term three the focus was on working with others in
their class to prepare a website. In term four the focus was on desktop publishing.

At the beginning of term three students were interviewed to gain feedback on their experiences of using the
technology. At the beginning of term three, the teacher was interviewed to investigate their experiences of
having students using the Tablets in their classroom. The feedback from students and the teacher was
correlated with observations and an analysis of student outputs, in order to draw conclusions relating to the aims
and research questions associated with this action research project.

Results:

At the beginning of term three the students using the Tablets were interviewed using a questionnaire consisting
of open and closed questions. The first set of questions asked students to use a scale, including ‘hard’, ‘very
hard’, ‘easy’ and ‘very easy’, to rate the ease with which they could use various aspects of the Tablet PCs. The
table below records these questions and the students’ responses.

Chart 1: Degree of ease with which Year 8 students could use various featureson the Tablet PCs after two terms of

How easy is it to take the Tablet PC to and from
school?l

How easy is it to manage your files on the Tablet
PC?

How easy is it for you to use the Tablet PC for
making videos?

How easy is it for you to use the Tablet PC for
making presentations? _
How easy is it for you to use the Tablet PCs for
drawing pictures? _

How easy is it for you to use the Tablet PCs for
recording sounds?

How easy is it for you to use the Tablet PCs for
writing notes?

O=very hard, 1=hard, 2=easy, 3=very easy

Students were then asked what they thought were the advantages and disadvantages of using Tablets after
having had access to them for nearly two terms. The students gave far more advantages than disadvantages
when describing their experiences. Students’ comments on the advantages have been grouped under the
following headings.
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Tablets provide more options for students

Tablets are very portable

Tablets are easy to use and make learning more efficient

Tablets allow students to create neater work and are motivating to use

Tablets allow all work to be stored in one place and provide students with more tools
Examples of comments provided by students for each of these groupings are as follows:
Tablets provide more options for students

“The tablet has good programmes to use.”

“The tablet has more options — you can type as well as write.”

“You can use different programmes to publish your work.”

“The options to move between text, drawing and typing are greater.”

“You can use it in tablet mode and in laptop mode. You can have the screen up or down or take it
off altogether. You can rotate the screen 180 degrees. It gives you a lot of options.”

“Having two options for writing [keyboard and pen] is helpful.”
Tablets are very portable
“Tablets are quite small so you can put them in different places.”
“You can take your school work home and homework becomes more fun.”
“The tablet is quite movable — you can go anywhere.”
“You can move it around. You are not just stuck in one place.”
Tablets are easy to use and make learning more efficient
“It is quicker than using pen and paper.”
“You can publish straight away.”
“Making the e-book was a lot easier than writing.”
“The pen is easier to use than the mouse.”
“The pen makes it easier to draw and write.”
Tablets allow students to create neater work and are motivating to use
“l find it easier to type because the teacher can read what | have written.”
“It's nice to have a change from writing in books.”
“Some things that you do that might not be fun are fun on the tablet.”
Tablets allow all work to be stored in one place and provide students with more tools
“With the pen and rubber you don’t have to search in your pencil case.”
“You always have your work in one place.”
“The pencil will not break and you can have any colour you like.”

Disadvantages of the Tablet PC
“Sometimes programmes don'’t respond.”
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“Having to get it out and set it up.”

“Sometimes it can stuff up when you are doing your work. You always need to remember to save
your work.”

“Sometimes it doesn't let you do what you want it to do.”

“The size it takes up in your desk with your books in there as well is a problem.”
“Power — the whole charging thing can be a problem.”

“Sometimes it would be easier to use a mouse.”

“It can be a little heavy sometimes.”

Students were then asked whether they felt that using Tablet PCs improved or hindered their ability to learn, and
they were asked to provide reasons in support of the answer they gave. On balance, students felt that Tablet
PCs did help them to learn and at worst they did not get in the way of their learning. They saw Tablet PCs as a
motivator, and all felt that they had improved their computer skills as a result of using the Tablet PCs. Some of
the students stated that they felt the Tablet PCs helped them with their writing because they didn’t have to do a
whole extra copy at the publishing stage. The following are some of the comments that students provided in
response to this question.

“It gives you an advantage in writing because it is already published. This gives me more time to
think about my writing.”

“It definitely helps you learn because it is like a motivator.”

“It supports your learning by making it easier to edit and you don’t leave marks on things.”
“It is like one big book that can hold a pile of information.”

“You can draft your work in a way that you don’t have to do a whole lot of extra work.”

“I think it's much quicker than writing down with pen and paper.”

“You have more options such as sound, text pictures, video and animation. This means you can
explain things in different ways.”

Students were asked to rate what proportion of their school work they thought was feasible to undertake on
Tablet PCs. They could choose from a range of options including: all, around 80 percent, around 60 percent
around 40 percent around 20 percent and none. Students ranged in their choice of answer from 40 percent
through to all although the student who selected 40 percent stated that they couldn’t think of many things that
could not be completed on the Tablet PCs. On balance it would appear that students felt that somewhere
between 70 percent and 80 percent is a feasible amount of work to complete on the Tablet PCs. Students were
also asked whether they felt it was desirable to complete this amount of work on the Tablet PCs - they all felt that
it was desirable to complete their work on the Tablet PCs.

The next question asked if there were any hassles or problems they had encountered with using Tablet PCs,
and asked them to identify how these might be overcome. A number of the hassles had to do with infrastructural
issues that still needed to be overcome. The machines were used in workstation-only mode, although a network
outlet was available in one of the pods. This has caused a few issues for some students in that they find it
difficult to move files on and off the Tablet PCs. It has also meant that access to the internet through the Tablet
PCs was limited. Students suggested that a stronger wireless network in the school would solve this problem.
Another common issue was associated with keeping the batteries charged. Access to power points in the
classroom was limited. Some students felt that the Tablet PCs were an extra weight in their bags but they
believed this wouldn’t be such an issue if they did not have to take their books home as well. Aligned to this was
a minor problem associated with fitting the Tablet PCs into their desks, but again it was felt that this would not be
such an issue if they didn't have so many books.
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Students were asked to imagine it was ten years from now. Given what they knew of Tablet PCs having used
them for almost two terms, they were asked to describe how they thought they would change and how widely
they thought they would be used in classrooms.

The following comments were provided regarding how the Tablet PCs might change into the future.
“The programme will be more advanced. Might be able to do touch screen.”

“The screen will be ejected with one touch button. Pens will be smaller and closer to a normal pen
in size. Tablets will have cd drives, more power, and more memory, will be faster, web cam that
you pull out of the top, microphone that you pull out. Programmes will improve. Screens will be
bigger. Tablets will be lighter. There will be more easy touch buttons. They will have a cap thing
that you put on the end of your finger and just write on the screen.”

“There might be easier ways of connecting to networks, the internet and other devices. They will be
faster.”

In general students believed that Tablet PCs or something similar would be widely used in classrooms in the
future. The following comments were provided regarding how widely they thought they might be used in
classrooms into the future.

“Probably be used for mostly everything but Art and mostly everybody will have them.”
“They will be used all the time in classrooms for all schoolwork.”

“They will become quite cheap or the school will get them for you and you will use them at school.
They may start to replace books. They might not even be tablets in the future. They will be used for
everything in class.”

“Maybe in ten years time prices will go down and students will just buy tablets and a little other
stationery for the year. Maybe more kids will use them — but not all kids — maybe just the older kids.
They will probably be used for most of the work. There should be a bit of both [tablets and book
work] but in 100 years there might only be tablets.”

“They probably will be quite common. They might end up being like stationery. They will probably
be used for most subjects except sport.”

“If I could | would throw away my books and do all my work on the tablet.”

The teacher’s opinion:

The teacher of the students with the Tablet PCs was also
interviewed at the beginning of the third term. The first
guestion was: having had students in your classroom
using the Tablet PCs for nearly two terms, do you think it
hinders or helps their ability to learn, and what reasons do
you have to support your answer? The teacher prefaced
her answer with the comment that technical issues, such
as getting wireless to work and problems with
downloading files, could hinder students’ progress. The
teacher felt that the students loved using the Tablet PCs,
and that they were very motivating while students not
using the Tablet PCs wanted to know when it was going to
be their turn. The teacher considered those students’

A feature of the Tablet isits portability. ideas were still the same whether or not they were
working on Tablet PCs but that student’s legibility had definitely improved. She considered that using them had
not detracted from the quality of work that students produced and had probably enhanced it, but that this
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conclusion was difficult to qualify at this point in the research process. The teacher commented that motivation
was very important in the learning process, and she had no doubt that using the Tablet PCs motivated the
students.

The ability to take work home was seen as an advantage of using Tablet PCs. The teacher felt that they
particularly support the inquiry process, including key tasks such as brainstorming, finding, gathering, processing
and sharing information. She felt they were ideal for any literacy work because they're easy to write into, and the
students can re-craft their work easily too. Tablet PCs also provide more options for publishing work (e.g.
Windows journal, word, movies, and web) and this was seen as giving students an advantage. The flexibility of
input modes (e.g. pen, character recognition, virtual keyboard and physical keyboard) also gave students an
advantage. The teacher believed the Tablet PCs were great tools for students to use when taking notes and
when scanning and skimming.

After two terms of exploration the teacher felt that around 60 percent of class work could be completed on the
Tablet PCs, and it was desirable that this proportion of work be completed using them, as long as the technical
issues were ironed out. Students, she said, still needed to explore different media in Art and that the Tablet PCs
could not cater for this. She also said that the physical aspects of the curriculum such as singing, drama, dance
and physical education, were areas where they would not be widely used. The teacher felt it important that
schools remember that students are physically active as well mentally active, and that Tablet PCs had only a
limited role to play in the physical aspects of school life.

The teacher was asked to identify any of the hassles or problems she had encountered with students using the
Tablet PCs, and to describe how she thought these might be overcome. The vast majority of issues had to do
with infrastructure problems. These issues included access to wireless, printing, downloading/sharing files,
charging, storage and virus checking. She said there was potentially an issue with students “pushing the
boundaries”, but that this could be overcome by giving them input into the rule design. She felt there were no
issues assimilating the technology into the curriculum but this could be an issue for teachers who do not have
the same personal skill level as her. Having access to her own Tablet PC also meant that she had been able to
find her way around the device, which was important for helping students with any problems they encountered.
There had been no problems at all with students taking the Tablet PCs to and from school.

The teacher was asked to imagine it was ten years from now. Given what she knew of Tablet type technology,
she was asked how she thought they would change and how widely they would be used in classrooms in the
future. The teacher believed that there would be some device, which may or not be a Tablet PC, which all
students at her year level used. All students would be able to present their work on a class data show, and there
would be greater links between the classroom and the outside world, including accessing other schools and
experts. The teacher felt there were no educational reasons why such a change should not happen, and if it
were to take place then she believed it would be a positive move educationally. The teacher felt that at the year
7-8 level Tablet PCs would be ideal tools for supporting students to have greater ownership of schooling, and
that they would be particularly useful for inquiry and problem-based learning. She felt the major barriers towards
a shift to this are cost and infrastructure.

Conclusions:

In general terms students believe Tablet PCs increase their ability to learn by providing them with a range of
methods for processing information and for publishing their work. They also believe using Tablet PCs makes
learning more efficient because all their work is in the one place. They like being able to take the technology
home, meaning that the boundaries between school and home decreases. In terms of the writing process,
students believe that using Tablet PCs improves their writing skills as they are able to spend more time on re-
crafting their writing as they enter the publishing stage a lot earlier than would be the case with traditional
approaches to writing in the classroom. They are also able to manipulate and restructure their writing with
greater ease than through traditional approaches.

Copyright 2004 Ministry of Education page 11 of 24



Chaos Project Milestone

December 2005

Initial findings are showing that Tablet computing represents a significant development in terms of educational
technology. The two major developments on previous technologies are that they are far more portable, and that
students can interact with them using their own handwriting. The potential for Tablet PCs to integrate seamlessly
into classrooms is greater than previous desktop and laptop technologies because of their size, portability, and
that they can operate in different modes, ranging from laptop mode through to screen and pen mode. To fully
optimise the use of Tablet PCs a robust wireless network is required, and classrooms need to address storage

and charging systems.

The next research step is to set up a five week trial where the students use their Tablet PCs for as much of the
time as possible during the school day. The aim of this trial would be to draw conclusions as to how a Tablet
classroom might be structured for future years of the project.

Copyright 2004 Ministry of Education page 12 of 24



Chaos Project Milestone
December 2005

BASIC FACTS AND COUNTING ON:

An investigation into how a numeracy learning object model
could be structured to support year three and four students to
develop number concepts

Contributing towards:

CHaOS DigiOps pilot study one - numeracy

Contributing towards CHaOS DigiOps research questions:

1. How can Tablet PCs be used to support the development of junior numeracy and literacy competencies and
speed up the development of digital literacy?

10. What impact does the use of Tablet PC technology have on junior numeracy and literacy competencies?

Teacher:

Jane Beagley

Year level:

3/4

Leaning Area:

Mathematics — Basic facts and addition counting on

Broad aim:

To investigate, develop, trial and report on ways in which new and emerging technologies can be used to
engage students with productive and creative software applications, without the need for extensive use of
keyboards and mice in the junior classroom context.

Specific aim:

To investigate the ease with which students interact with numeracy learning objects when
operating on tablet PCs compared to standard desktop PCs.

To develop and trial a model for numeracy learning objects and make recommendations as to how
objects for further numeracy topics might be structured.
Method:

Two sets of learning objects were developed for three maths groups. One learning object was developed for
students who were focusing on their five times tables while the second learning object was developed for
students who were focusing on counting on from five, and counting five on from a set of numbers.
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The ‘five times’ learning object was developed in a spreadsheet. It contained fifty examples. If students got their
answers correct then the spreadsheet returned a tick. The spreadsheet also totalled up how many answers the
students had correct as they went. Figure 1 below is a screenshot of the ‘five times’ learning object.

Fig 1: 'Fivetimes learning object

The ‘counting on’ learning object was also constructed in a spreadsheet. This learning object contained twenty
examples. If students got their answers correct then the spreadsheet returned a smiley face. This spreadsheet
also totalled up the number of correct answers that students received as they worked through the learning
objects. Figure 2 below is a screenshot of the ‘counting on’ learning object.

Fig 2: 'Counting on' screenshot 1

At the completion of each session students recorded how many answers they had got correct. A graph displayed
how they were progressing across the sessions. Figure three below is a screenshot of the progress monitoring

graph.

Fig 3: Progress monitoring graph
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Once they had got all the answers correct during more than two sessions they then timed how fast it took them
to get all their answers correct, and generated a line graph of how this timing changed across the sessions.
Figure four below is a screenshot of the time monitoring graph.

Fig 4: Timetaken monitoring graph

Five half hour sessions were implemented with each group of students. Each group involved around nine
students. Four students completed the activity on the desktop PCs while five students completed the activity on
the Tablets. Students working on the Tablets completed the activity using the pen as opposed to the mouse and
keyboard.

The researcher observed students interacting with each type of device as students implemented each of the
activities. The aim of the observations was to ascertain whether it was harder or easier for students to use the
Tablet in comparison to the standard desktop PCs. At the conclusion of the five sessions the researcher
interviewed the students who had used the Tablets to find out from them how easy it was to use them, and to
whether they felt using the Tablet had helped them to learn the numeracy concept more easily than would have
been the case had they not used the Tablet. Also, at the conclusion of the activity, the teacher was interviewed
to ascertain whether she felt that the Tablet helped her students to learn the numeracy concepts more easily
than if they had not used them.

Results:

Initially there were small differences between students using the
Tablets and students using the desktop PCs, in terms of the
ease with which they were able to input their answers into the
given cells. Some students using the Tablets had difficulty in
getting the character recognition software to recognise their
handwriting. In some instances this was because they were
forming their numbers incorrectly. For example, one student
could not get their tablet to recognise the number three. On
closer inspection it became apparent that they were writing their
three back to front and the Tablet recognised this as a capital E.
Once shown how to swap between character recognition and
virtual keyboard modes, students quickly became adept at
utilising the particular character input mode that best suited their needs. Once this had been achieved there were
very little differences observed between students using the Tablets and students using the desktop PCs.

A group of studentsusing the Tablets.

After completing the exercise, students were interviewed using a questionnaire which focused on the ease with
which they felt they could use the Tablet pen, and the degree to which they considered using the Tablet
impacted on them learning their 5X basic facts, or their counting on in fives. The first question asked students to
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use a scale, including ‘hard’, ‘very hard’, ‘easy’ and ‘very easy’, to rate the ease with which they could use the
Tablet pen for writing numbers. The table below records students’ responses to this question.

Chart 1: Degree of ease with which Year 4 students could use Tabletswithin the context of numeracy

How easy is it for you to use the Tablet pen for
writing numbers?

0 1 2 3

O=very hard, 1=hard, 2=easy, 3=very easy

Some students qualified their answers with the following comments:
“It was a little tricky as it didn’t recognise my numbers.”
“When | was writing it didn’t recognise my writing so | used the number pad on the screen.”
“It was easy and fun.”
“It was hard when you don’t know but it got easier when | learnt how to use it.”

“It was sort of hard because | had some numbers around the wrong way and others it did not
recognise.”

“Sometimes it got a bit annoying as it didn’t recognise my writing.”

Students were then asked whether they thought using the Tablet helped them to learn their 5X basic facts and/or
their +5 addition more easily than would have been the case had they not used the Tablet. Thirteen of the fifteen
students felt that it had helped them learn these things more easily, while the other two students felt it had
probably helped them learn these things more easily. When asked to explain why they thought it helped them
learn these concepts, students provided the following justifications.

“l wanted to get them all done in the time available which made me faster.”

“I don't really know why — I just found it easier after | had done the activity.”

“It was fun and different.”

“Because it was fun and a change. Sometimes writing 5X on a piece of paper is boring.”

“The room was quiet. When | do it on paper | can only see heaps more to do. On the Tablet it didn’t
look like that.”

“Probably because you don’t have things like the abacus to help you so you have do it in your
head.”

“They are easier to use. It was better doing the activity on the Tablet because you can see it on the
screen and you just write the answer. It was fun.”

“It helped me with the ones | didn’t know. If they were near then | could just add ten or something
like that.”

“It was just quieter. No one was going ‘what’s the answer?’ It feels special rather than just doing it
the normal way.”

“It's harder on the Tablet because you don’t have the abacus, but it is fun.”

“Because it told you when you were wrong. You could have thought that you had it right but the
Tablet told you it was wrong.”

“Because | remember stuff a lot and the activity helped me remember.”
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The teacher’s opinion:

When the teacher was asked whether she felt that using the Tablet helped her students learn their basic facts
more easily than would have been the case had they not used it, she concluded that she believed that it was
perhaps a little easier, but there were some provisos to her conclusion. The motivation to learn was definitely
very high with the Tablet activity - students really wanted to reach their targets. However, it was unknown
whether this resulted from the fact that the activity was a novelty. The half hour sessions on the activity were
also probably longer than what students would normally be given, which may have also contributed to students
feeling they had learnt more.

Conclusions:

The approach used was effective for engaging students in using the numeracy learning objects, however there
was no significant difference between using the learning objects on Desktop PCs or Tablet PCs. Students easily
picked up how to run the activities and were motivated to keep using them in their programme. They enjoyed the
challenge presented by trying to complete as many examples as possible in a set time, and were motivated to
use the charts to self-monitor their progress.

The successful aspects of the learning objects trial that could be incorporated in future objects were:
The scripts which prompt students when they got the right answer.

The self monitoring charts for recording time taken and number correct. These aspects would only
be necessary for learning objects which required repetition of a task.

The next step in the research process is to develop a suite of learning objects which could be used to support
the development of a numeracy concept. Once this trial is completed then the next research step will be to
evaluate the impact of using this type of numeracy learning object on student learning outcomes.
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E-BOOKS:

An investigation into student capability to create multimedia
presentations at the year 4 level

Contributing towards:

CHaOS DigiOps pilot study one — literacy

Contributing towards CHaOS DigiOps research questions:

1. How can Tablet PCs be used to support the development of junior numeracy and literacy competencies and
speed up the development of digital literacy?

10. What impact does the use of Tablet PC technology
have on junior numeracy and literacy competencies?

Teacher:

Jane Beagley

Year level:

3/4

Leaning Area:

English - Narratives
Narrative writing and use of imagery on the

Broad aim: Tablet.

To investigate, develop, trial and report on ways in which new and emerging technologies can be used to
engage students with productive and creative software applications, without the need for extensive use of
keyboards and mice in the junior classroom context.

Specific aim:

To explore the ease with which students in Year 4 can use Tablet PCs to create a multimedia
presentation based around a narrative, integrating images, sound, and text.

To gain an understanding as to what can be expected of year 4 students in terms of their ability to
create multimedia presentations.

Method:

Students were introduced to narrative writing during term two 2005. A group of five students were selected to
use Tablet PCs to create their narratives in an e-book format. The researcher worked with students for a one
hour block each week during the period.

The researcher observed students as they developed their e-books. Observations focused on the ease with
which students engaged with the technology, and their capability to integrate the various media included in the e-
book. This media included text, sound and images.
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At the end of the project period the five students were interviewed in order to discover their perceptions of the
ease with which Tablets can be used to develop e-books. The teacher was also interviewed to ascertain her
perception of the ease with which students could use Tablet PCs at the Year 4 level, and her thoughts as to the
degree of sophistication students could apply in creating multimedia presentations at the Year 4 level.

At the conclusion of the project an analysis of the outputs generated by the students was undertaken. This
analysis focused on developing an understanding of what could be expected of students in terms of their ability
to create multimedia presentations at the Year 4 level.

Results:

Students were able to complete the e-book relatively easily at this year level. Once they had been shown what to
do, students had no difficulty working within applications such as the drawing package, PowerPoint, or sound
recording. Where they did struggle initially was in moving between applications such as transferring images from
drawing software to presentation software, however, by the end of the period they were also completing these
tasks relatively independently. The students’ skill levels were the same whether or not they were working on the
Tablets or standard desktop PCs.

The way in which the Tablet technology differed from standard computers in this project was in the how students
used the pen to draw pictures and to add text, and to generally interact with menus and options. Students were
given the opportunity to use the Tablet with or without a keyboard. Most of the time students preferred to operate
in Tablet mode, using character recognition and the pen to input text. On some occasions they converted the
Tablet to laptop mode, and used the keyboard to input text and used the pen as a mouse. Sometimes they
reverted to the use of the virtual keyboard and the pen for text input. No students had problems operating in any
or all of these modes.

After completing the exercise students were interviewed using a questionnaire which focused on the ease with
which they felt they could use the Tablet, and the degree to which they felt using it impacted on the quality of
their narrative. The first set of questions asked students to use a scale, including ‘hard’, ‘very hard’, ‘easy’ and
‘very easy’, to rate the ease with which they could use various aspects of the technology. The table below
records these questions and the students’ responses.

chart 1: Degree of ease with which Year 4 students could use Tablets within the context of creating an e-book.

How easy is it to find your files on the Tablet?

How easy is it for you to use the Tablet for making
e-books?

How easy is it for you to use the Tablet for
drawing pictures?

How easy is it for you to use the Tablet for
recording sounds?

How easy is it for you to use the Tablet for writing?

0 1 2 3
O=very hard, 1=hard, 2=easy, 3=very easy

Students were then asked whether or not they thought their narrative was better or worse than it may have been
if they had not been using the tablet. Around the same numbers of students felt that their narrative was ‘better’
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as those who felt that it was ‘about the same but different’. When asked why they thought it was better the
following comments were provided.

“Sometimes it is quite rough on pen and paper.”
“The Tablet helps with spelling and correcting things.”

“With the Tablet you can change your mistakes. You can write faster and it is more fun. The
narrative was better because it looks neater on a computer.”

“It's a different way of doing things — something new. The pen is cool.”
Those students who said it was ‘about the same but different’ provided the following comments.

“It's just the same as you writing in your book [except] if you make a mistake you can just fix it, but
in our books you can’t really rub it out. | prefer to do things on the Tablet.”

“I could have just published it by hand but | wouldn’t have had the sounds.”

When the teacher was asked whether she felt that using the Tablet helped her students to create their narratives
more easily than would have been the case had they not used it, she concluded that she believed that it was
harder. The reason for this was that mastering the basic skills on the Tablet meant it took longer for the students
to complete their narratives than if they had written them using pen and paper. She commented that ...

“It definitely wasn't easier for the students to complete the task but the motivation was very high,
and the students were excited to be involved.”

The teacher’s opinion

The teacher was asked whether she felt the quality of the
narratives were ‘better’, ‘about the same’, or ‘worse’ than
would have been the case had they not used the Tablets.
Overall she felt that the quality was about the same in some
cases, while in other cases it was worse than what would
have been expected. She felt that the time needed to develop
skills in the use of the Tablet impacted negatively on both the
quality and quantity of work that was produced.

The Tablet runson battery and mains power.

Conclusions:

It is clear that students at this year level are capable of using Tablets to develop multimedia presentations that
integrate text, sound and graphical elements. A reasonably high degree of teaching input is required to facilitate
the development of these skills, particularly if students have not engaged with the software during previous year
levels. In particular, the development of skills required to toggle between multiple open applications requires a
high degree of teacher support at the pre-mastery stage. If a programme of skill development does not exist prior
to students engaging with the development of multimedia presentations at Year 4, then expectations of the
quality and quantity of work that will be generated will need to be modified, until such time as students have
mastered the requisite ICT skills.
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TE PAPA PROMO:

An initial scoping study into year six students’ capability in the
use of technology when gathering information outside the
classroom

Contributing towards:

CHaOS DigiOps pilot study two — Gathering information from outside the classroom

Contributing towards CHaOS DigiOps research questions:

2. How can Pocket PCs and Tablet PCs be used to help students gather information from learning experiences
outside the classroom?

5. What infrastructure is required to optimise the use of Pocket PC and Tablet PC technology for gathering
information from outside the classroom?

11. What impact does the use of Pocket PC and Tablet PC
technology have on students’ abilities to gather information from
outside the classroom?

Teacher:

Trish Blacktop

Year level:
A Pocket PC

6

Leaning Area:

In this case the focus was not on any particular learning area, but rather the process skills involved in gathering
information, which could be applied to a range of learning areas.

Broad aim:

To investigate, develop, trial and report on ways in which new and emerging technologies can be used to collect
data and information from learning experiences that take place outside the classroom.

Specific aims:

To investigate how quickly students can acquire the skills required to use handheld PCs and tablet
PCs to collect information in text, audio, and graphic format

To investigate how they could use these skills to collect information from a learning context outside
of the classroom.
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Method:

A group of six students worked with the researcher for two one-and-a-half hour sessions a week over ten weeks
of term two. Initially the focus of the sessions was on exploring the degree to which students at the year six level
could develop skills in the use of the various technologies. A range of activities were run which involved students
in completing tasks on the Pocket PCs and Tablet PCs such as taking notes, recording sounds, drawing
diagrams, importing video clips, importing photos, managing files, and transferring files between devices. After
spending some sessions developing these skills, the students were given the task of making a short video that
included photos, video, and sounds that they had collected using the various devices.

After six weeks the students were given the task of developing a promotional video for Te Papa Tongarewa (The
Museum of New Zealand). The first step involved in the process required students to brainstorm what would be
included in the Te Papa promotional video, to work out what information they would need to gather, and to
develop a storyboard of what the final video would look like. The following graphic is a screen shot of the plan
that the students developed.

Chart 1: Screenshots of the Te Papa Promo video plan.

The students then had four one-and-a-half hour sessions to collect the material they required for their video and
two one and half hour sessions to put together the video.

The researcher observed students as they participated in the various activities. The focus of the observations
was on determining the ease with which students could complete the various tasks associated with using the
technology to gather information from outside the classroom. Although the technology used in the exercise
included digital cameras, video, Tablets and Pocket PCs, a slightly greater focus was placed on the use of
Pocket PCs.

At the conclusion of the exercise students were interviewed to ascertain their perceptions of the ease with which
they could use these devices, and to discover how effective they believed Pocket PCs were in helping them to
learn.
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Results:

In observing the students working with the technology at the Year 6 level, it became apparent that they had very
little difficulty in using the various technologies to gather information. They found it easy to record written notes
and audio onto the Pocket PCs, and to move this information between the Pocket PCs and the Tablet PCs. It
became apparent whilst observing students taking photos and videos that they were also adept at using these
technologies at this level.

The results of the student interviews concurred with the outcomes of the observations. Students were firstly
asked a series of questions focusing on how easy they found it to use the various technologies. This first set of
questions asked students to use a scale, including ‘hard’, ‘very hard’, ‘easy’ and ‘very easy’, to rate the ease with
which they could use various functions on the devices. The table below records these questions and the
students’ responses.

Chart 1: Degree of ease with which Year 6 students could use Tablets variousfunctionsto gather information from
outside the classroom.

How easy did you find it to make a movie on the
Tablet PCs?

How easy did you find it to move information
between Pocket PCs and Tablet PCs?

How easy did you find it to move information from
Pocket PC to Pocket PC?

How easy did you find it to capture video using the
video camera?

How easy did you find it to take photos with the
digital camera?

How easy is it for you to use the Pocket PCs for
drawing pictures?

How easy is it for you to use the Pocket PCs for
recording sounds?

How easy is it for you to use the Pocket PCs for
writing notes?

0 1 2 3
O=very hard, 1=hard, 2=easy, 3=very easy

The questionnaire then asked students to rate the extent that they thought Pocket PCs, digital cameras and
video cameras were useful tools for gathering information outside the classroom. Half the students felt the tools
were useful while the other half felt they were very useful. In particular, students felt that the Pocket PCs were
useful as they enabled them to record notes as sound as well as text. They were then asked whether they felt
using these technologies to collect information was better than using pen and paper. Half the students felt that
the tools were better while the other half felt that they were much better.

Students were asked to rate the extent to which they felt the technologies helped them learn. They were given a
scale including ‘not at all, ‘a little bit’, ‘slightly’, and ‘a great deal’. Half of the students felt that the technologies
helped them ‘a great deal’, with the other students choosing either ‘a little bit’ or ‘slightly’.

Students were asked to imagine they could take a Pocket PC with them every time they wanted to collect
information from outside the classroom. They were asked to comment whether they felt that this would be useful
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or not and to justify their comments. All students felt that the technology would be useful. Students gave the
following explanations in support of this:

“They are useful because you can record sounds as well as long bits of writing. If you use pen and
paper you can lose it, but with a Pocket PC you can't lose it because it is all saved in the one
place.”

“You have it there and you can move it to other computers. Itis all in a smaller area.”

“It records your voice. You can also look up information on the internet that you don’t know. It is
smaller than a book so easier to take. You need to be careful not to drop it.”

“It is really easy to take notes. It fits in your pocket. It is faster. If you make a mistake you can
delete it or rub it out.”

“It would be cool if it had a camera on it as well.”
“Because there is quite a lot of room and you can store a lot of information on it.”

Students were then asked to imagine it was ten years from now. They were asked to describe what
improvements could be made to Pocket PCs to make them easier to collect information. Students gave the
following descriptions.

“Probably everyone will have them. They will have a phone on them and will be more powerful.”

“They will have a camera and a video camera on them. You will be able to download more easily.
They will have mini-mouse and more games. You will be able to put your music on them and a cell
phone.”

“Could have a camera in it that can take pictures and video. They will hook up to printers.”

“It has a lot of things that you don't need likes games and the calendar. Those things could be
taken off.”

“Maybe it will recognise your writing more easily. Probably be able to take photos and video.
Maybe have phone capability as well. Maybe have small CDs that you can put into it. When they
record sound you will hear it better. Maybe you will be able to do designs like for a house.”

Conclusions:

It is clear that students at the Year five to six level have very little difficult in using a wide range of technologies to
gather information in a variety of formats from sources outside of the classroom. With only minimal instruction
these students were able to use a raft of technologies (Pocket PCs, digital cameras, video camera, Tablet PCs)
to collect information in pictorial, video, aural and text-based formats. These students have a natural affinity with
the technology and a desire to use it in support of their learning.

The next research step is to trial a set of specific applications for gathering information including:
Using the Windows journal software to gather notes from an exhibit in a museum.

Using a database as a tool for collecting and storing photos and notes gathered about features of
an urban landscape.

Comparing the efficacy of using Tablet and Pocket PC technologies to gather large amounts of
rapidly changing quantitative data.
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