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Abstract

The importance of adopting the iterative design process when teaching design and technology (D&T)
in secondary schools has grown. Resulting from new GCSE D&T specifications, the way practitioners
teach D&T is rapidly changing to prepare learners studying the subject. Successful practitioners of the
subject strive to find ways to adopt engaging pedagogical techniques to support the teaching of
iterative design. This research study aims to explore the ways that tinkering activities can enhance
existing schemes of work at key stage three in line with National Curriculum requirements, preparing
learners ready for the new GCSE D&T specifications.

This research study has used a range of research methodology producing both qualitative and
guantitative data, allowing for cross-referencing of findings to make links and distinctions. The focus
of the study has been on two key stage three classes, allowing the study to find out whether the
tinkering activities created aided learning whilst supporting the introduction of the iterative design
process. Observations of these activities by experienced D&T teachers supported the research, as well
as learner centred questionnaire data collected before and after tinkering.

The results from this study show that tinkering activities have a positive effect on supporting the
teaching of iterative design at key stage three. The study also provides activities that are suitable for
embedding into existing schemes of work, which are suited to most D&T departments in the process
of making gradual changes to the way in which they approach D&T at key stage three.

Introduction

The way design and technology (D&T) is taught in secondary schools is constantly evolving to meet
the needs of the technological society that we live in. This presents the problem that D&T practitioners
need to continue using modern pedagogical techniques that meet the needs of the National
Curriculum (NC) for D&T (DfE 2014), whilst meeting the needs of a diverse range of learners with
varying learning styles studying the subject. This research study aims to examine the concepts of
iterative design and tinkering, and how these can be applied effectively when teaching D&T.
Throughout this study links between tinkering and iterative design to aid learning progress within D&T
are shown.

The choice of the topic studied is resulting from teaching in two contrasting secondary schools during
my initial teacher training professional practice year. This made me realise the need to explore and
develop exciting opportunities to teach D&T in an engaging way by using modern concepts such as
tinkering.

Literature Review

This literature review has four key sections:
1. Iterative Design
2. Tinkering
3. Similarities and Differences

Citation
Gowlett, H. (2017) "How can tinkering activities support the teaching of iterative design at key stage
three in design and technology?,” The STeP Journal, 4(4), pp. 30-41.

30



GOWLETT: HOW CAN TINKERING ACTIVITIES SUPPORT THE TEACHING OF ITERATIVE DESIGN AT KEY
STAGE THREE IN DESIGN AND TECHNOLOGY?

4. Using literature to inform practice
Each section will analyse and explore literature relevant to the topic. Throughout this research study,
there are links between research and design relevant to the study. Research is concerned with
understanding ‘what is...” and design questions ‘what if...” creating new ideas based on findings
(Kimbell and Stables 2009).

Iterative Design

In the early stages of D&T education, there was an expectation that learners would all follow a design
process guided by one common prescription. This included three linear stages: analysis, synthesis and
evaluation (Vries 2005). As time went on the realisation that this linear process was too simplistic
became apparent, with learners not being allowed to experiment with new ideas. This identified the
need to modernise how we perceive the design process and teach it in D&T.

The Design and Technology Association (DATA) have advocated that secondary school D&T teachers
should be adopting the iterative design process. Research by the technology education unit at
Goldsmiths College for schools informed the development of the iterative design process in a school
context. Their research has helped to develop a clear definition of iterative design:

Iterative design is a design methodology based on a cyclic process of prototyping, testing,
analysing, and refining a product or process. Based on the results of testing the most recent
iteration of a design, changes and refinements are made

(DATA 2016).

The iterative design process rejects the more formulaic, linear models of the design process presented
within D&T. Kimbell and Stables (2009) presented the Assessment of Performance Unit (APU) model
(shown below), which is now commonly known as the iterative design process.
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Figure 1. APU model of the design and technology process (Kimbell and Stables 2009, p.601).

Eggleston (2001) offers an interesting example of how to apply the APU model in schools to create an
iterative process of D&T. This suggests there are two distinct aspects of the model: reflective (thinking
around the task) and active (taking action on the task). The two aspects link together in the iterative
process of “to-ing and fro-ing between thought and action” (Eggleston 2001, p.59). As the
development of a project continues, learners will realise and propose new ideas resulting from
becoming iterative.
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APU Model
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Figure 2. APU model example (Eggleston 2001, p.59).

A more modern and simplistic representation of the iterative design process is shown below. This
shows how the process of D&T is not a set journey. Learners may take a different and more
personalised journey in order to reach their goals. Robson (2016) highlights how the iterative process
is much nearer to how professional designers approach their work, rather than the previous linear
model used.

A: Opportunity for design (Design brief/problem/stimulus/start point)

B: Lines of research, inspiration gathering, experimentation, making sense of it all leading to
the generation of initial ideas and their development. Lines can wave about and can be many.
This is a complex phase, but notice that lines reduce in number and ‘funnel down’ as progress
is made towards the end product (E). Things start to become less complicated.

C: ‘Loose ends'. Failed ideas, ideas leading nowhere or in the wrong direction! There can be
many of these before a successful solution is arrived at.

D: Design ideas. Any number of these can occur as lines of research, initial ideas and their
development converge. Lines then diverge aqgin as ideas are further worked on and refined
E: End product or concept. Loose ends have disappeared. d
F: Further evaluation, development and the possibility of revisitinq/re-iterating previous ideas
in a cyclic way.

Figure 3. Design process as iteration (Robson 2016, p.64).

The iterative design process is a crucial element when teaching D&T, this is highlighted in the NC for
key stage three (KS3) which states: “pupils should be taught the knowledge, understanding and skills
needed to engage in an iterative process of designing and making” (DfE 2014, p.2). The new GCSE D&T
specifications across all exam boards starting from September 2017 focus on iterative design. For
instance, AQA (exam board) communicates that their “GCSE Design and Technology specification sets
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out the knowledge, understanding and skills required to undertake the iterative design process of
exploring, creating and evaluating” (AQA 2017, p.9). This shows that it is essential to teach the iterative
design process at GCSE level, and perhaps just as importantly during KS3.

Tinkering

Tinkering is a growing concept referring to “working-and learning-with your hands” (Wilkinson 2013,
p.4). This allows learners in a D&T context to explore materials and tools to realise solutions to
problems. Spendlove (2008) supports this by describing that D&T has the unique feature that learners
learn by doing, through taking action. Doorley (2012) expands on this, offering a more suitable
definition of tinkering in an educational context. Doorley states that a tinkerer is someone “who
experiments with materials and ideas to fully understand their capacities, and who further iterates on
their learning to find better solutions to current problems.” To be a successful tinkerer it is important
to gain a hands-on experience, learning from failures and having an unstructured time to explore and
invent, allowing for innovation.

There are many examples of how tinkering has been used within society, however, sadly, within
education tinkering is currently less commonly used. This provides an opportunity to create ways to
embed the principles of tinkering within the D&T curriculum. To do this, | have researched examples
of where and how tinkering is currently used to fully understand the concept. Tulley (2009), the
founder of the Tinkering School describes how he would allow learners to be trusted with tools and
would make “all materials available for use.” He conceptualises the purpose of tinkering by stating
that nothing ever turns out as planned, therefore by allowing learners to be creative and hands on
with materials and tools/equipment they will realise solutions to problems independently.

Using tinkering as a pedagogical tool within D&T is very effective in responding to a differentiated
classroom where learners focus on learning by doing through a constructivist method. Critics of the
tinkering concept within schools state that tinkering is good for one type of learner and not others. It
is important to understand that tinkering is not just for the learners who ‘can’t do regular work’.
Teaching in a way that nurtures a tinkering mind-set in the classroom allows all learners to learn in
their own style (Martinez and Stager 2013). This is required to be a successful teacher and to meet the
teaching standards, relating to meeting the needs of all learners (DfE 2013).

After researching about tinkering, it is now important to think about whether there is a place for
tinkering within both the NC and the new GCSE D&T specifications. The NC states that learners “learn
how to take risks, becoming resourceful, innovative, enterprising and capable citizens” (DfE 2014, p.1).
This sentence summarises tinkering according to the literature studied. Tinkering can fit into many
parts of the NC, for example under the design section, where learners identify and solve their own
design problems. Tinkering lends itself to this by being a learner centred experience allowing for
creative ideas. The Department for Education guidelines for the subject content of GCSE D&T further
iterates on the skills learnt at KS3. It describes how learners are required to explore design and make
opportunities (DfE 2015), tinkering supports this by being a useful tool for exploration if utilised
appropriately.

Similarities and Differences

Whilst analysing literature about iterative design and tinkering, clear similarities and differences are
displayed between the two concepts. Firstly, the differences, it has clearly been shown from this
literature review that iterative design is concerned with the whole process that a learner follows to
solve problems and realise solutions, showing a more holistic process. Whereas tinkering is more
concerned with being hands on and exploring the processes required. These differences can be
intertwined to be effective, Spendlove (2008, p.2) illustrates that D&T has the unique feature that
learners “learn by doing, through taking action. However, if you just have the doing — without the
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learning — then you have merely a sweatshop mentality of ‘making things’.” This shows that tinkering
is more concerned with ‘taking action’ and iterative design with ‘learning’, whilst both aspects also
demonstrate parts of the ‘doing” and the ‘learning’. If small scale tinkering activities are embedded
within iterative design tasks, then learners are enabled to access high quality learner centred D&T.

A key similarity between iterative design and tinkering is that both concepts link to discovery based
constructivist learning. This is because tinkering activities draw upon the learners’ prior knowledge of
materials and equipment, which interacts with new knowledge offered through the curriculum in the
case of iterative design (Burton 2016). Both tinkering and iterative design also allow learners to realise
that they can learn by making mistakes, creating a fail-forward mind-set. This allows learners to take
more risks with their work without the fear of being wrong and avoiding fixation on one single idea,
this is an area that | have reflected on during professional practice.

Using literature to inform practice

From my professional practice in two contrasting schools and from engaging with the D&T community
more widely, it has become clear that currently there is an ambiguity about the teaching of iterative
design. For example, during my professional practice, | created a classroom display introducing
iterative design which prompted learners to comment that they were unclear on the concept. This
provides an exciting opportunity to research modern teaching strategies to support the iterative
process of D&T; this is where tinkering offers such opportunity. The research focus chosen also
allowed me to develop my teaching practice by producing engaging lessons, which was a key
development target during my professional practice. It also allowed me to develop my subject
knowledge by further exploring tinkering and iterative design whilst applying this understanding to
my practice.

After researching and analysing literature relevant to the study, it is now important to choose an
appropriate methodology to collect meaningful data about the topic. Due to the amount of time
available to carry out the research, the methodology will focus on using the principles of iterative
design and tinkering within existing schemes of work at KS3, following the NC for D&T. The activities
designed are small-scale activities available to use immediately to aid the development of schemes of
work. The study will also have heavy links to learner centred teaching strategies based on the
constructivist learning style.

Methodology

As this research study focusses on iterative design and tinkering as being ‘hands on’ concepts, it is
important that the methodology chosen must relate closely to this. The main feature of this study is
using tinkering activities informed by literature to make learners aware of iterative design across the
D&T curriculum to help integrate technologies. | have designed a range of tinkering activities using
literature and my pedagogical knowledge. Outlined in this section of the study are the two activities
focussed on when collecting research data.

The first tinkering activity involves making all materials/equipment available when introducing a new
project (Doorley 2012, Tulley 2009). Creating a tinkering station allowed learners the chance to
interact with materials whilst completing introductory activities to a new project. To accompany the
materials/equipment was a tinkering help sheet to support the learners as they explore the materials.
For the research study the focus for this activity has been resistant materials at KS3, however this
activity lends itself to use across the whole D&T curriculum.

The second tinkering activity devised supports the point that tinkering should nurture an environment

that allows learners to learn in their own style (Martinez and Stager 2013). The activity designed to
support this links to textiles and allowing the learners to be hands on at an early stage of a project.
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The teacher will demonstrate the concepts of a practical activity and will prepare examples at different
stages of development for the learners to tinker with during the lesson. The learners will then be able
to become hands on with the practical task (Eggleston 2001), identifying that there is more than one
way to complete the activity, making the link to iterative design. For this research study, the focus for
this activity has been textiles at KS3.

To test the effectiveness of using the tinkering activities to make learners aware of iterative design |
decided to use a range of research methods including observation, unstructured interviews and
guestionnaires, alongside conducting a pilot study. These methods are most suited to the time scale
available to complete the research study. If the study had a longer time scale, | may have chosen
different research methods to reflect the longitudinal potential of the research.

To obtain a learner perspective on the effectiveness of my research | designed a questionnaire, which
the learners would complete at the start and end of the lesson. Due to the size of the classes in the
study, structured questions were utilised to produce quantitative data that can be analysed more
effectively showing a comparison before and after tinkering. Sharp (2012) supported this by stating
that structured questionnaires using closed questions are easier to analyse and more suited to large
sample sizes.

Initially, | produced two questionnaires with differing questions, specifically for the start and end of
the lesson. However, as a result of completing a pilot study | found that the questions | had produced
were ‘leading’ questions, which suggested to the learner the response that | wanted to see, resulting
in data with low validity. Therefore, both the start and end of lesson questionnaire presented the
same questions, for standardisation. This reduces the scope for interpersonal factors to affect the data
collected (Denscombe 2014). A ‘trap’ question was included to ensure the validity of results and that
the learners read the questions properly before answering.

The second method of data collection used was observation of my teaching using a checklist informed
by literature. The main purpose of using observation is to validate the data collected from the learners
by collecting qualitative data that is rich in detail. The method of observation chosen was structured
observation; Bell (2010) suggests that this method was suitable, as the objectives of the research study
are decided. The use of a structured checklist to record observations on helps to focus the observer,
rather than making observations that are not relevant to the study.

To ensure that the observations carried out are in line with the research study, the observer received
a briefing before the lesson about the aims of the study. The observer is also the normal class teacher,
so the risk of the Hawthorne effect (where learners’ behaviours have the potential to change because
an outside observer being present in the lesson) are removed (McCambridge, Witton and Elbourne
2014). Thomas (2013) iterates this by stating that if an outside observer shows an interest in a learner,
it is likely to spark enthusiasm, and add extra energy to the research situation.

Using more than one methodology for the study has enabled the “cross-checking of findings” (Bell
2010, p.118). The multi-method approach to research known as triangulation, allows the researcher
to collect research from different perspectives and then can confirm or challenge the findings by
analysing and making connections/distinctions between the data collected. Another reason for using
triangulation within the research study is to enhance reliability and validity. This means that when
repeating the study, it is likely to obtain the same results with the same level of accuracy (Thomas
2013). | have achieved this by creating a range of tinkering activities to support the teaching of
iterative design, and have tested these using classes | teach to develop my practice.
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Participants

As the study aims to support the teaching of iterative design through tinkering activities, | decided to
focus on two different material areas of D&T, to distinguish similarities and differences. Another
criterion for the classes studied is that they would have to be in KS3. The classes chosen to take part
in the study are a year seven textiles and a resistant materials class. | was the main teacher for both
classes, which supported the development of my professional practice against the teaching standards.
In each class, there were twenty-four mixed ability learners, some of which are gifted and talented,
pupil premium and special educational needs learners.

Another factor considered when choosing the participants of the study links to the ethics of data
collection. Walliman (2011) suggests that when researching vulnerable participants (children) it is
important to speak to an experienced practitioner about how to approach the research collection.
Therefore, | had a discussion with the head of department at my professional practice school to discuss
how was best to approach collecting data from the classes being studied, in line with both school and
university ethics policy. A letter sent to the parents/guardians of each learner explained the research
collection process and provided contact details if they had any questions. The data collected is
anonymous, so there is no need for a formal consent form from each learner.

Findings

This section of the research study will highlight a range of findings resulting from conducting primary
research. As outlined earlier the research methods selected included; questionnaires (quantitative
data), observations (qualitative data) and a pilot study all informed by relevant literature.

Questionnaire Findings

Learners in each class completed a start and end of lesson questionnaire, using closed questions (that
also linked to the observation points). Below is a table of the results, providing a comparison of before
and after completing the tinkering activity. These results combine both the year seven textiles and
resistant materials classes showing an overall effectiveness of tinkering activities:

Table 1. Questionnaire Findings.

Agree Not Sure Disagree Total
In D&T | get to be hands on withmy BT | 4 (9%) 11 (23%) 32 (68%) 47 (100%)
learning? AT | 39 (83%) 7 (15%) 1(2%) 47 (100%)
BT | 0(0%) 9 (19%) 38 (81%) 47 (100%)
| can make mistake in D&T? AT | 40 (85%) 6 (13%) 1(2%) 47 (100%
| can be creative with materials and BT | 5 (11%) 7 (15%) 35 (74%) 47 (100%)
equipment in D&T? AT | 41 (87%) 6 (13%) 0 (0%) 47 (100%)

Everyone in the class follows the BT | 26(55%) | 11(24%) 10 (21%) 47 (100%)

same process in D&T? AT | 6(13%) 11 (23%) 30 (64%) 47 (100%)
In D&T there is more than one BT |4 (8%) 22 (47%) 21 (45%) 47 (100%)
starting point for a project? AT | 32 (68%) 12 (26%) 3 (6%) 47 (100%)
| am feeling positive about this BT | 33(70%) | 9(19%) 5 (11%) 47 (100%)
lesson? AT | 43 (92%) 3 (6%) 1(2%) 47 (100%)
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Agree Not Sure Disagree Total
In D&T | get to reflect (think about) BT | 4 (9%) 15(32%) | 28 (60%) 47 (100%)
what | have learnt? AT | 31 (66%) 12 (26%) 4 (9%) 47 (100%)

| feel happy to learnin my own style BT | 8 (17%) 8 (17%) 31 (66%) 47 (100%)

in D&T? AT | 41 (87%) 5(11%) 1(2%) 47 (100%)
Correct Wrong
Definition ~ Not Sure Definition Total
BT | 8 (17%) 29 (62%) 10 (21%) 47 (100%)
What do you think tinkering means? AT | 38 (81%) 6 (13%) 3 (6%) 47 (100%)

Which sentence summarises the BT | 8(17%) 21 (45%) 18 (38%) 47 (100%)
way we complete projects in D&T? AT | 31 (66%) 6 (13%) 10 (21%) 47 (100%)

Correct Wrong
Summary Not Sure Summary Total

Notes: BT (before tinkering), AT (after tinkering)

Observation Findings

To support the findings of the questionnaire completed by the learners, observations were made of
lessons including the tinkering activities. This allowed me to find common themes between both
tinkering activities studied. Shown below are some of the similarities between tinkering activities:

Table 2: Observation Findings.

Point | Explanation
During the lesson...

1 Has the design/make process been demonstrated as being cyclic (iterative)? (DATA 2016)

Obs. Projects at KS3 have limitations as learners produce the same outcome. The way the
tinkering activities taught made learners appreciate that in theory there are different
outcomes/options available.

2 Have the learners reflected on the design/make task? (Eggleston 2001)

Obs. Questionnaire at the start and end of the lesson to reflect on how they are feeling.
Discussions throughout lessons relating to tinkering/iterative design.

3 Have the learners been hands on/active with the design/make task? (Eggleston 2001)
Obs. Each tinkering activity encourages learners to use the tinkering station. Teacher
encouragement during the lesson promoting the hands-on approach to learning.

4 Are the learners aware that the design/make process can be approached in different ways?
(Robson 2016)

Obs. Learners had the choice to use tinkering station or to bring materials/equipment to their
own place to tinker. Questioning skills allowed learners to understand the meaning and
application of iterative design.

5 Have the learners been enabled to explore the materials/equipment required for the
design/make project? (Doorley 2012, Tulley 2009)

Obs. Materials available in the classroom at the front of the room (tinkering station), prominent
position so learners equally engaged in station. Tinkering station allows good self-discovery
learning style.
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Point | Explanation

During the lesson...

6 Has D&T been promoted through a ‘learning by doing’ fashion? (Spendlove 2008)

Obs. Learners able to search and find equipment and encourage to ‘tinker/have a go’ with tools.
Learners learnt through doing/looking/touching.

7 Has the teacher nurtured an environment that allows learners to learn in their own style?
(Martinez and Stager 2013)

Obs. | Tinkering station especially a good resource for lower ability learners. Example
materials/equipment allow learners to investigate while also providing guidelines for

support.

8 Have the learners learnt how to take risks, become resourceful, innovative, enterprising,
and capable citizens? (DfE 2014)

Obs. Learners gained confidence through discovery learning process. Learners noted discussing

work without being formally directed which was great to see. Level of student engagement
noted as super with a good pace.
Notes: Obs. = observations made

Unstructured post-observation interview

It was appropriate to have an unstructured post-observation interview with the teacher observing
each lesson. This allowed me to make some additional notes to support the observation. These points
included some more suggestions for tinkering activities such as:

e Tosupport the tinkering station, include a ‘have a go’ section e.g. screw a screw in or cut some
fabric.

e Allowing learners to have a tinker with a specific piece of equipment (more supervised).

e Having a tinkering station specifically for low ability learners (having some form of
differentiation).

Analysis of Findings

The main aim of this research study was to address the problem that there is an ambiguity of how to
teach iterative design, especially in the KS3 curriculum. Because of using a range of different research
methods, | have been able to cross-reference my findings to make links and comparisons. It became
apparent that tinkering activities had a positive effect on the classes studied and the atmosphere
during the lessons was positive with a real energy in the classroom. It was interesting to note that
although the study includes two different tinkering activities, the results between the classes were
similar. This allowed the data to be merged together to form an overall picture of the effectiveness of
tinkering activities.

Resulting from carrying out a pilot study, the findings taken from the participants of the study showed
more validity. The data collected do show some anomalies, for example, after analysing the
guestionnaire data collected it became apparent that a small minority of learners may had
misunderstood the questions and guessed answers. In addition, the results collected from a learner
with special educational needs may be low in validity as the teaching assistant (TA) working with this
learner guided them to the correct answer; this according to Cohen (2011) is an external factor,
contributing towards an anomaly in the results. This factor would however most likely only affect the
result of one learner. Blatchford (2009) found that typically in secondary schools TAs work with an
individual learner and will ‘rove’ the classroom if necessary. | observed this whilst teaching where the
TA present stayed with an individual learner whilst the research was being collected.

The learners developed their knowledge of tinkering and iterative design. Before the tinkering activity
only 17% of learners could give the correct definition of tinkering. Whereas after the tinkering activity
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81% gave the correct definition (Table 1). Similarly, learners became more aware of the iterative
process of designing and making, which DATA (2016) advocate, before the tinkering activities only
17% of learners realised that they have the potential to approach D&T in a range of different ways.
After tinkering, it became evident that the learners had reflected on the way they approach D&T
projects and 66% of learners were aware that there are several different approaches (Table 1),
supporting the emergence of the iterative design process within the subject.

It was also pleasing that the observation forms completed by experienced teachers found that both
classes studied reacted positively to the tinkering activities (Table 2.). During the textiles tinkering
activity, the experienced teacher observed that the engagement of the class was maintained
throughout with good pace, leading to good progress made. The teacher carrying out the observation
was also pleased to note that the learners showed a genuine interest with the tinkering activity. This
was noted through observing the conversations of the class which were all conversations relating to
the lesson. For me as a practitioner another pleasing factor when using the tinkering activity designed
using literature, was the reduction of low-level disruptive behaviour. This allowed me to focus and
reflect in my professional development record on the development of my use of positive behaviour
management.

However, if a non-familiar teacher was to introduce the tinkering activity the results may differ. For
example, as | have been teaching the classes studied for several weeks prior to the research carried
out | had built a rapport with the classes. Therefore, the class were aware of my expectations and the
way in which they should work during a lesson. This links to the teaching standards and developing
my practice, but also aided the research by setting clear routines and expectations (DfE 2013). The
learners felt engaged with the lesson and had clear outcomes expressed to them to aid the research.
The observations showed that learners had a clear engagement with the lesson with a clear grasp on
what to do. Positive relationships with the classes studied was noted; over both classes 92% of learners
were feeling positive after completing the tinkering activity (Table 1). This finding was important as it
supported many observation points, in particular nurturing an environment that allows learners to
learn in their own style (Martinez and Stager 2013).

After analysing the research data collected, the study supports the hypothesis that tinkering activities
can support the teaching of iterative design at KS3 in D&T. Learners felt able to experiment with
materials and ideas to understand their capacities, a key fundamental aspect of tinkering according to
Doorley (2012). They were then able to iterate on their learning to find solutions to problems, as
advocated by DATA (2016). This means that learners are both meeting Doorley’s definition of tinkering,
whilst becoming iterative, which DATA advocates within D&T.

Implications

This research study has been successful in using triangulation to collect data, which has then allowed
for cross-referencing of the data collected when being analysed. If the study became a longitudinal
study, a more intricate study of the effectiveness of using tinkering activities to support iterative
design over a longer period would emerge. This longitudinal research method would allow the
researcher to examine the effect of time on the variable or variables (O'Leary 2017), which in this case
would be tinkering activities in relation to iterative design. This research methodology was not suitable
for this study due to time constraints; there was not enough time to collect data at intervals
sufficiently far apart to show any meaningful analysis.

When collecting the research through observations it became apparent that | needed a follow up
interview. Due to not realising the need for this at the time of collecting the research, unstructured
interviews were utilised, being the most suitable method in the context. If | had earlier realised that
there would be a need for a follow up interview regarding the observation carried out, then a
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structured interview would have been more appropriate. This would allow data to be collected under
a pre-determined set of questions (Thomas 2013). However, this method would not allow for scope
for further follow up, which | achieved from the unstructured interview carried out during the study
where the teacher observing the tinkering lesson did not feel bound into a pre-determined set of
questions.

Conclusion
One key highlight of this research study for me as a practitioner was when a learner said to me in the
lesson following the tinkering activity:

Sir, are we going to be tinkering again today? (Learner).

This was a real highlight for me and showed that the learners valued the learning experience created
through the tinkering activity. The main aim of this study was to examine the concepts of iterative
design and tinkering, and effectively applying the concepts to my teaching, to enhance learner
progress. This research study has proved the point that tinkering activities can support the teaching
of iterative design at KS3 in D&T, by demonstrating to learners the many ways of approaching projects
in the subject. In the future, | hope to maintain using tinkering activities as a catalyst for allowing
learners to become iterative within their work.
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