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The importance of children’s engagement in school projects has been widely
acknowledged. Despite various initiatives and efforts promote it, the effectiveness of
children’s engagement has remained limited. Available evidence suggests that most
prevailing participation methods, employed in school design projects, continue to
exclude groups of children due to the disparity between built environment
professionals’ methods of engagement and children’s preferred way of interacting
with information. The research sought to determine whether engagement methods
could be more effective targeted by determining and incorporating children’s learning
styles preferences. There are a number of different learning styles models, but the
visual, auditory and kinaesthetic (VAK) is the most widely used. However, VAK is
generic and is not fully suitable for children. As a result a child friendly-customised
VAK learning style preferences questionnaire was developed to classify children’s
learning preferences into three sensory modalities in a range of activities across the
primary curriculum. 151 Key Stage 1 and 2 pupils from four primary schools in the
UK participated in the study. The results revealed that preferences for engagement
methods differed significantly between the three learning style modalities. The
findings confirmed that understanding children’s learning style preferences is an
important consideration when deciding engagement methods for school projects.
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INTRODUCTION

Despite numerous policy initiatives and support that children’s involvement and
engagement in decision-making received over the last two decades, overwhelming
evidence suggest that the majority of children are still disengaged from actively
involving in the planning and design of their school outdoors (Kimberley, 2005).
There is evidence to suggest that conventional participation strategies do not fully
consider children’s specific learning style preferences for effective engagement
(Clark, 2004; Slater et al., 2007).

Children have different learning styles, abilities and preferences, in the way they
receive process and use information (Kolb, 1984; Gardner, 1993). These diverse
individual differences of how children relate to particular incoming information and
strategies often have significant influence on how they approach and make choices
regarding engagement strategies (Dunn and Dunn, 1975; De Bello, 1990). However,
children’s learning styles preferences and characteristics for inclusion in the design of
methods of engagement is a vastly underutilised approach to improving the design of
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school outdoors (Honey, 2001). The effect of non-inclusion of these learning styles
preferences led to engagement strategies that are shallow and superficial, lacking the
motivating factors associated with effective children’s participation in school outdoor
design (Ennis, 2000). To address this concern and ensure that children’s engagement
in school outdoor design becomes successful and all-encompassing, there is the need
to determine and incorporate children’s respective learning styles into the design of
engagement methods in the likelihood that children will engage better in the process.
Providing the opportunities for children to take advantage of the strengths of their
learning style preferences in the design and application of engagement methods, can
broaden their active involvement in school outdoor designs and lessen exclusion (Hart
1997; Kimberley 2005). In this vein, practitioners and designers seeking to, or
working with children need to be concerned with these differences so as to support the
design and application of engagement strategies that can be developed to satisfy
children’s engagement needs. In particular, not many studies have been focused to
explore this phenomenon, principally in the field of children’s engagement in the
design of school outdoors. Therefore, the purpose of this study was to investigate
whether the design and application of methods of engagement could be more effective
by determining and incorporating children’s learning styles preferences into
engagement strategies.

METHODS

This study used mixed research approaches in data gathering, which comprised the
following:

e Photo-Safari as an exemplar of a visual engagement method.

¢ Dialogue as an exemplar of auditory measurement technique.

e Global Positioning System (GPS) space tracking technique as an example of a
Kinaesthetic technique.

These selected methods were targeted and categorised according to the three sensory
modalities of learning through the use of a modified VAK learning style instrument.
These range of activities and research strategies were selected in order to appeal to all
categories of learners’ modality preferences.

The VAK learning style model provides a very easy and quick reference inventory by
which to assess children’s preferred learning styles. Most importantly it can be
designed to match people's preferences for learning and experiences. The original
instrument was modified and used to identify and classify children’s learning
preferences through observation by class teachers in a range of activity settings in
class and during recess times outdoors. The questions were modified to reflect the
contents of the primary school curriculum of Arts and design, English language and
Physical education. Contents of the instrument were evaluated by a number of non-
sample groups of teachers in KS1 and KS2 on the basis of conformity to activities of
the KS1 and 2 curriculum, clarity of purpose, ease of use and time efficiency of the
observational instrument. Their feedbacks greatly influenced the design of the
instrument and ensured that the contents met the quality and validity of the original
concepts of the VAK assessment instrument. Prior to the study activities, all children
were given special identification numbers during the study. This ensured consistency
as well as confidentiality in matching data with individual children.

In the determination of visual methods, digital cameras were given to all children for
two days of which they were asked to take photographs of places they ‘liked’ and
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‘disliked’ within their school outdoor playgrounds. The photographs were printed for
the children who added written comments to explain the contents (Faulkner 1998).
Children then pasted the paragraphs on a 3D Arial map of their schools supplied to
each individual child. Children’s photography, unlike other techniques helped them to
overcome intimidation in the engagement process, but also encouraged them to
directly communicate their views in clear and objective terms (Driskell 2002; Jonson
2003).

For kinaesthetic dimension, GPS tracking devices (Track Sticks) were given to each
child which they wore for two days while they roamed within their school‘s outdoors.
The GPS sensor provided trail of children’s movement while they move about within
the school outdoors without the presence of the researchers or teachers. This gave
them the opportunity to roam naturally within the school outdoors (Sletto et al., 2007).
Spatial data was produced by integrating GIS tracks into ArcGIS version 9.3x desktop
computer software which produced data on children’s movement within places in the
school outdoors.

The final phase of data collection strategy organised children into small groups
according to the various class sizes, where they engaged in informal discussions. An
auditory measurement instrument was designed and used to record children’s speech
durations and the frequency of interactions during the 45 minutes of auditory session.
This phase gave children the opportunity to discuss their photographs and the tracking
outputs from the track stick completed earlier. Teachers and researchers sat in to
observe and listened to children’s verbal explanations.

Population and sample

Participants in this study consisted of pupils in Key Stage 1 and 2, aged between 6
and 11 years from four primary schools in the City of Bristol. A total of 151 pupils
(53.6%; 81 boys, and 46.4; 70 girls) participated in a range of activities designed in
line with the primary school curriculum during recess times in their schools. The study
sought ethical approval from the participating schools and the University’s Research
Ethics Committee. Permission to conduct the study was obtained from the children,
parents and head teachers of the four primary schools. Researchers were checked by
UK Criminal Record Bureau (CRB).

Analysis

Data collected was classified into two categories as: (1) Personal characteristics and
learning style data; obtained through the use of the modified VAK instrument,
auditory assessment and photo-safari sessions and: (2) Spatial data; obtained through
the use of GPS tracking devices.

The researchers scored the answers to each statement on the questionnaire upon
return. The highest number of scores in each section was recorded and this used in
each category to identify and classify the children into their respective learning styles
categories as visual, auditory and kinaesthetic. Due to the divergent nature of the data
collected, various statistical tools were used for the data analysis. Personal data was
matched to the same identification numbers given to the participants at the beginning
of the study. Computer analysis of the data was performed using the Statistical
Package for the Social Science (SPSS 17.0). Nonparametric descriptive statistics was
used to describe the basic features of the data in the study sample such as gender
distribution, age, number of photographs and speech duration. General statistical
techniques were used to analyse the data based on an alpha level of 0.05. To explore
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the relationships between learning style categories and engagement preferences,
descriptive statistics, chi-square test and the Kruskal-Wallis test statistical analysis
were computed (Pett 1997).

Table 1: Distribution of participants by learning styles and gender

Learning Style Boys Girls

N (%) N (%)
Visual 39 (48.1) 35 (50.0)
Auditory 24 (29.6) 21 (30.0)
Kinaesthetic 18 (22.3) 14 (20.0)
Total (%) 81 (100 ) 70 (100 )
Total (%) 81 (53.6) 70 (46.4)

Figure 1: Distribution of learning style by gender
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Conversely, the spatial data generated from the GPS tracking devices was analysed
using ArcGIS Desktop version 9.3x. Multiple ring buffers were drawn around the
school to indicate spatial relationships between the various learning style categories.

Figure 2: Multiple ring buffers around a school

RESULTS
Learning styles and gender

In the present study, (53.6%) of participants were boys while (46.4%) represent girls.
Regarding gender and learning style categories, (48.1%) of the boys were classified as
visual learners while (29.6%) and (22.3%) were identified as auditory and kinaesthetic
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respectively. Conversely, (50.0%) of the girls were classified as visual learners while
(30.0%) and (20.0%) were respectively categorised as auditory and kinaesthetic
learners.

Using the t-test the result indicated that there were no gender differences on learning
styles among the children: X2 1.143 and p=0.565. Conversely, a further application
of the Kruskal-Wallis test statistics revealed that there were statistically significant
differences in the three learning styles categories: visual; (p=0.001), auditory;
(p=0.003) and kinaesthetic; (p=0.001)

Learning styles and visual methods

An application of the Kruskal-Wallis test statistics indicated that there were
statistically significant differences in the distribution of the number of photographs
taken between the various learning styles categories (x2 = 26.254, p= 0.001). A post-
hoc application using the Kruskal-Wallis test shown on Table 2 indicate that there was
a statistically significant upward shift in the number of photographs taken for the
visual group compared with auditory (p =0.001), and compared with kinaesthetic (p
=0.001), however no significant difference existed between the auditory category and
the kinaesthetic category on the number of photographs taken within the group (p =
0.103).

Table 2: Learning styles categories and Number of photographs

Variable Learning style N Mean Rank Kruskal-Wallis test

X2 p
Photographs Visual 3 10.32
Auditor 3 8.13 26.25 0.001
Kinaesthetic 3 7.23
Total 9

Learning styles and auditory method

Results from the application of the Kruskal-Wallis test statistic shown in table 3
revealed that there were statistically significant differences in speech duration during
discussion sessions between all the three learning styles categories (x2=24.86,
p=0.001). Similarly, a post-hoc finding from the application of the test statistics
revealed that the distribution of speech duration was shifted relatively higher in the
auditory learning style category than visual and kinaesthetic learning styles categories;
(p=0.001) and there were evidence that the speech duration in the visual category was
higher than in kinaesthetic category (p=0.03). The findings from the application of
Kruskal-Wallis test statistics also revealed that there were statistically significant
differences in the frequencies of contribution made by participants between the
various learning styles categories (x2= 25.680, p= 0.001).

Table 3: Learning styles categories and speech duration

Variable Learning style N Mean Rank Kruskal-Wallis test
X2 p
Speech duration Visual 3 31.67
Auditor 3 47.48 24.86 0.001
Kinaesthetic 3 25.10
Total 9

Learning styles and kinaesthetic method

Results from the application of the Kruskal-Wallis test statistic shown in table 4
indicates that there were statistically significant differences in the distributions of
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learners in space between the various learning styles categories as (x2 = 20.391, p =
0.001). The median of motion in space in the kinaesthetic learners category were
statistically higher than in the visual learners category (p=0.001) and higher than the
auditory learners categories (p=0.001), but there was no significant difference in
distance moved between the auditory learners and the visual learners categories (p =
0.623). The distribution of motion in space is positively skewed in the visual learner’s
category and in the auditory category; and relatively large outlying values are
detected. (However these observations are genuine observations and are not gross
errors).

Table 4: Learning styles and motion in space

Variable Learning style N Mean Rank Kruskal-Wallis test

X2 p
Motion in space Visual 3 0.528
Auditor 3 0.537 20.391 0.001
Kinaesthetic 3 0.822
Total 9
DISCUSSION

The result of this study revealed that children have specific learning style preferences,
but these preferences do not vary between males and females. This finding confirms
that gender is not a confounding factor and does not influence individual children’s
category of learning styles classification. Anzelmo-Skelton (2006) and Li et al.,
(2010) research concurred with these findings and confirmed that gender is not a
confounding factor of learning styles categories.

The findings revealed that children’s choice and selection of appropriate methods of
engagement were informed by their respective learning styles preferences among the
three categories. For instance, the results shown that there were significant noticeable
systemic increases in visual children’s engagement towards visual method used
(Photo-safari) compared to auditory and kinaesthetic learners. Auditory learners were
found not to be significantly engaged with the visual and kinaesthetic methods during
the sessions involving photo-safari and motion in space within school outdoor
playgrounds. This result suggests that because the methods of engagement used during
the sessions did not match auditory learners predominant or preferred learning styles
strategies, they were not favourably disposed towards these methods of engagement
(Silverman 2000; Smith 2002).

Similarly, the study found that kinaesthetic learners’ engagement with the visual
methods was significantly low; a possible explanation could be attributed to the lack
of compatibility and major variations in their learning style category and this method
of engagement. Therefore learning styles did have effect on children’s choice and
selection of appropriate methods of engagement in the visual category. These findings
are supported by Gardner (1993) and Felder (2006) who argued that in order to design
strategies that enable children to participate effectively, designers needs to go beyond
the general patterns of design and focus on children’s divergent styles of learning. A
plausible explanation to this could be because the visual methods and strategies used
in the study were ‘fine-tuned’ to accommodate visual characteristics requirements
such as pictures and visual displays, the learners were motivated to incline to and
engaged with the methods.

It emerged that children in the auditory learning style category have been better
connected with the auditory methods used than those classified as visual and
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kinaesthetic learners. Although there is evidence to suggest that speech duration in
the visual category was relatively higher than in the kinaesthetic, the results from the
analysis indicate that auditory learners in both cases registered significant differences
when speech duration and frequency of contribution were analysed (p< 0.003). This
finding supports (Kolb 1984; Hormer 2000; Schaller et al., 2002) who suggested that
auditory learners tend to engage and understand new ideas when they hear and speak
about the information. Based on the findings of this study, learning styles emerged as
a powerful mechanism for engaging children for school design projects. These results
are largely consistent with the findings of similar research that examined the
importance of the learning style paradigm for children’s preferred interaction with
information.

Implications for policy and practice

The findings of this research provided sufficient evidence in support of the learning
style hypothesis and its implications on effective engagement of children in school
projects. This suggests that effective engagement methods in school design may
significantly improve if built environment professionals select methods which are in
tune with children’s preferred method of engagement. The results suggested that
identifying and accounting for children’s learning styles, professionals could select
engagement methods that are likely to be inclusive of the majority of school children.

These findings have important implications on built environment professionals in
engaging children in school design projects. Professionals could use combined
methods of engagement, involving visual, auditory and kinaesthetic techniques so that
all categories of learners’ modality preferences are fully considered. Combined
methods of engagement could include questionnaires, walks in the woods, mapping,
guided tours, and word pictures. The advantage of these methods is that they offer a
wider coverage, methodical and in-depth results, independence and all encompassing
which use two or three of the senses, and encourage active participation. Their
limitations is that the design takes time, needs special expertise, can be expensive, and
the presence of an adult may affect the output.

Alternatively, engagement methods could be carefully targeted to a particular learning
style. For example, visual learner’s category can be targeted by using drawings,
photographs, behaviour mapping, or observation. These methods are usually simple,
detailed, and independent; no literacy skills needed, factual, and give information
about immediate environments. However, the results could be difficult to interpret,
children can pretend, show fear of technology (camera). Auditory learners can be
reached through discussions during peer instruction, debates, answering questions,
school council, and interviews. The advantage of this method is the potential it offers
for consensus building, expression of opinions, skills development, economical, wider
coverage, rich and in-depth feedbacks. However, it may exclude inarticulate children,
and time consuming. Kinaesthetic learner’s category can be engaged in role-playing,
manipulating models and active outdoor learning and /or field trips. This method of
engagement provides clear messages, real life experience, open to exploration, engage
learners, consistent, and is usually orderly in information gathering. This method may
exclude shy children, and could be expensive, and may not be easy to arrange (i.e.
field trips).
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CONCLUSION

Children have diverse learning styles preferences which significantly impact how they
receive and engage with methods of engagement presented to them. Learning styles
have effects on children’s inclination for preferred methods of interaction with
information. Designers, practitioners and educators should be fully aware of children’s
learning styles preferences and adjust their engagement strategies according to
children’s learning styles. Built environment professionals could use a combination of
engagement methods to include all categories of learners’ modality preferences. They
could also carefully fine tune their engagement methods, according to a specific
learning style preference.

Study limitation

A limitation of this study is that, the VAK learning styles instrument has not been
statistically validated. Similarly, the VAK learning styles assessment instrument does
not account for confounding factors such as socioeconomic status, race, culture and
individuals disabilities, which are claimed could have effects on children’s
preferences for engagement methods in school design projects.
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