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Abstract — This paper examines the benefits of the exer-
learning game HOPSCOTCH for students with special eeds.
We give a thematic overview about the theoreticaloundations
of digital game-based learning and about exerciseni
connection with learning; then we report on an empical study
in a public development centre comparing the new #hing
method HOPSCOTCH and a traditional teaching method(run
and write). In addition, the students’ mood was exained
because it was assumed that this factor should betenced by
the integration of the exer-learning game in the @ssroom
compared to the traditional teaching method. The rsults of the
study have shown that students achieve the same femmg
success with the two learning methods; however, mdois
increased by learning with HOPSCOTCH.
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HOPSCOTCH exer-learning game for students with igpec
needs.

II. HOPSCOTCHA CONCEPT FOREXER-LEARNING

In the following chapter a theoretical basis islioed.
Firstly, digital game-based learning is examinedrano
closely; then the connection between learning amafoise
is introduced. Putting these components togethrer-e
learning games in general and HOPSCOTCH as first
particular prototype are presented.

A. Digital game-based learning

The terms "serious games", "game-based learning" an
"digital educational games" — widely used synonyshpu-
mark the initiative to use the potential of digigdmes to
actively engage and encourage players in leardihf2] [3]
[8]. One important goal of game-based learning, d@w, is
to foster an increase in intrinsic motivation ambwledge
acquisition rather than just to provide an oppdtjurior

Recently, the potential of digital games to supporigpjoyable play [4] [5]. Intrinsic motivation arisefsom

learning has been increasingly discussed [1] [3] The

activity-specific incentives that are inherent anges but not

underlying assumption of game-based learning ist thg,ecessarily in learning activities [9]. This withtnecessarily

incentives inherent in games can be used to engade
encourage children and adults alike in learningviiess,
effectively fostering meaningful learning [4] [5].
HOPSCOTCH is one of a new genre of learning garmes t
not only seeks to combine playing and learning &lsb
introduces exercise as a principal component. Thithe

genre of exer-learning games. The design concept ¢f

HOPSCOTCH requires the learner to enter answers
simple questions or perform simple tasks, suchaasiating
a German word into English, by jumping on a semsat. It
therefore aims at the joyful and physically actgguisition
of factual knowledge according to Bloom’s taxonof6y.

lead to better achievements as such, but it caddirin an
increase in learning time. Traditional learningiaties are
often performed to meet certain external succesarier (to
get good marks, to pass an exam, etc.), while gatidgties
are rather focused on fun and flow experiences [10Q].
Game-based learning tries to create intrinsicalbtivating
arning experiences through integrated game #esvihat

t8ffer activity-specific rewards.

Several studies were conducted on digital educaltion
games as instructional tools in schools — but nobgshem
were not integrated into school lessons [12] [13#]]
Recently there have also been attempts to

learning game could not only serve as an addititwall for
private learning, but potentially could be appliedschool
lessons under special circumstances [7]. The sbelalded
the use of HOPSCOTCH for the education of studetits
learning difficulties.

This paper, therefore, focuses on the presentatioa

study where HOPSCOTCH was integrated into everydayjound that the frontal

school life of a school dedicated to persons wisaldlities —
herein referred specialised school. The preseritaty svas

the online multi-user virtual environment "anytowfi’5]
[16], or the computer game "Quest Atlantis" [17].

B. Learning and exercise

The body is in movement constantly, because ever if
sit or lie, activity takes place inside. By the @89t had been
lobes that are responsibbe f
coordination of thinking are directly connectedithe areas
of the brain responsible for motor control [18]. Asesult of

conducted in order to explore the potential of thethe stimulation of the brain’s activity and metaswi by
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movement, information processing is strengthendtrdion
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increases because the brain is awake and recefi®]e
Therefore this strongly suggests that physical cses
should be increasingly integrated into learningcpeses. In
addition, the brain is ,[...] a pattern recognitiorgan, so
engaging students in a movement exercise every 80 -

minutes can prevent them from going to sleep arig he

increase attention span” [20]. Investigations hsivewn that
children are more attentive and concentrate befter ten
minutes of exercise than before such physical iacti21].
Consequently learning could be intensified by ptafsi
activity because of improved concentration. Theneation
of mental processes and physical exercises to owerc
motor deficits can increase confidence in persskids [22].

It is one of the world’'s most popular outdoor garfeas
children, often played in the schoolyard. The iddathe
children’s game "hopscotch" has been adopted fer th
concept HOPSCOTCH, to create exer-learning gamas th
can be applied for different learning tasks.

The concept of HOPSCOTCH was developed at the
Fraunhofer Institute for Digital Media Technolog@MT,
Germany. Instead of drawing numbered squares on the
pavement, a dance pad with nine sensor fieldsogiged as
an input device. The nine sensor fields resemble th
keyboard of a mobile phone with humbers and letters
writing short messages (SMS). The sensor fields are
multidimensional in the sense that tapping on kl fance,

The connection of learning and exercise could bewice or three times results in a different lefeg., A, B, or

preventive as well as therapeutic for children wsghecial
needs. In particular children and youngsters wigslakia

and dyscalculia can exploit their natural abilityrhove to
overcome their inner restlessness that might keciif that
amplifies their learning difficulty. Cognitive perimance of
children with learning difficulties can be improvbg active
perception, specific action and personal experiefa33.

Therefore, it seems that physical exercise shoudd
increasingly integrated into schools. The initiatiMoving

School" contains relevant aspects and developddrelitt

possibilities for lessons in specialised schoolse Bim of
this initiative is to integrate (1) physical leargj (2)

physical breaks, (3) physical organisational stmes and (4)
physical thinking into schools [24]. The "Moving I#®ol"

integrates exercise into everyday life of schobisywever
exercise and learning are still divided: Either ¢héddren do
exercise or they learn. In this setting, exercésari element
that might promotes faster learning, but it costarting
time. It would be better if children could exercishile they
learn.

C. HOPSCOTCH: A prototype of an Exer-Learning Game

Hopscotch is a children’s game where the challéenge
hop on a series of numbered squares in the seqoéticeir
numbers. The course is drawn with chalk on paver(erd
Figure 1).

Figure 1. Hopscotch playing field
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C when tapping the field "2"). The dance pad cardfore
be used as an input device for letters and nuntbesingle
or multiple taps on a certain field. These letimas then be
arranged into words by jumping another pattern tfoe
second letter and so on. Only the correct inpatiepted by
the system, so the player/learner always gets irated
feedback on his input. If he does not know the amsive

bcan find it out by jumping on the pad until all therrect
letters are logged in.

Figure 2. HOPSCOTCH exer-learning game

The players can use their hands and feet to eatebers
or letters: they can either tap or jump on the semad.
Further, HOPSCOTCH can be played in single- and
multiplayer mode. In the multiplayer mode, playeas work
in groups, either jumping words one after the othi¢h the
hints of their team members or jumping a word tbgeby
jumping one letter each in order to achieve a faste
answering time (higher score).

When playing the game, the player receives question
that are presented on a monitor and is then askedtér the
solution by jumping on the sensor mat (see FigyreTBe
game presents one question at a time. The plageives
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game points as a function of the time taken to retite

2) English lessons in Elementary School: In two

correct letters or numbers. The playing componeht oexploratory studies at a German elementary schwel,

HOPSCOTCH is, therefore, to move the body as quiekl
possible on the sensor pad, touching the correldsfiin a
given order as fast as possible. In the case afcabulary
game, the player may be asked, for example, tslatnthe
German word for plum into English and therefore hiop
word ‘plum’ on the sensor pad.

investigated the potential of HOPSCOTCH to engage
students as well as to facilitate the acquisitidnfactual
knowledge (English vocabulary) and to improve the
attitudes of students towards learning English a®@nd
language.

In both studies a comparison of lessons was coadyuct

Up to now the HOPSCOTCH concept has been appliedhere new vocabulary words were learned and pesttita

for different learning contents including matherosti
(multiplication table), history (historical datesyents and
names) and languages (English vocabulary wordsnifen
letters and numbers). The levels of difficulty daa varied
either by presenting hints (such as the dashesatidg the
word length in the vocabulary game) or by askingadree
input (not providing any hints for the length oktkvord to
be entered). Further, the high scores in the gaame be
based on the scores of either different playersrnfno
referenced feedback) or on the current player sigwis or
her improvements within
feedback).

D. Empiric results with HOPSCOTCH

HOPSCOTCH in contrast to "traditional" teacher-cedht
lessons that also aimed at introducing and pracficiew
vocabulary words.

In the first study, 55 students of & grade learned 13
vocabularies in "traditional" teacher-centred |essand
another 13 vocabularies in HOPSCOTCH-lessons.
According to the results, playing HOPSCOTCH dideaist
not impair the performance of the students on aweall
tasks compared to a teacher-centred lesson. Thsstiwe
although the vocabulary words were put into conteiktin

the game (self-referencedhe teacher-centred lesson which was not the cdsnw

playing HOPSCOTCH. Further, even on the first emteu
with the game, the additional exercise componéhat may
require cognitive resources to perform the "dartepss —

Since 2009 HOPSCOTCH has been tested and evaluatgll not seem to impair learning.

at fairs and in schools. The purpose was to getbfeek on
the application and to get input for further depet@nts [7].
In the following paragraph we report major outcornfresn
these tests and studies.

1) General feedback: HOPSCOTCH was evaluated
between 2009 and 2011 at an annual trade showddaus
children entertainment to get first results aboweru
acceptance and fun factor. The survey involved IsedN
= 276) aged between seven and twenty years (M #111.
SD = 1.31). The sample consisted of young visitorshe
fair and school classes which were invited to Hefglish

In the second study we reduced the number of
vocabularies to be learned. This was due to thetfet in
the first study the children did not get the whéeminutes
of a usual German school lesson, because the gaththa
rules were introduced by the teacher before starts8
students of the '8 grade learned 10 vocabularies in a
“"traditional" lesson and another 10 in a HOPSCOTCH
lesson. In contrast to the first study, the secindy showed
advantages of HOPSCOTCH on cued recall compared to
teacher-centred lesson. After playing the exemiegrgame,
the students were better able to remember andotiyrepell
the new vocabulary words. Lowering the number ofdsdo

lessons with HOPSCOTCH. Children and adolescents whbe learned in the given time from the first to $eeond study
played at least ten minutes were requested to anawe allowed for higher repetiton rates per word in the
guestionnaire. HOPSCOTCH lesson. This may then have led to the
On a scale from 1 ("very good") to 5 ("poor”) advantage of HOPSCOTCH in the second study suggesti
HOPSCOTCH was valued as "good" (31.3%) or "verydjoo that the students need enough time to repeat eachtw be
(64.3%). The vast majority (87.2%) associatediearned more than five times.
HOPSCOTCH as a learning game (11.2% sports gad 1. This result, however, needs further examination.
both). So, 62.5 % would use it for learning. Mdrart a half  summary, the conducted studies yielded preliminasglts
of the respondents (56.1 %) would renounce on anoththat HOPSCOTCH, as teaching aid within school lesso

In

present for getting HOPSCOTCH (e.g., their mobhene,
clothes, wii).

In addition to students the accompanying teachérs (
33) were asked to fill out an additional questiarem#o get

may be a fruitful approach to facilitate both aetiv
engagement and learning. Further, the applicatfodigital
learning games does not exclusively aim at fosgdearning
in terms of efficiency (learning as much as possiil a

information about HOPSCOTCH as a possible teachingiven time). Rather, it focuses on motivating peopb

method. Rated on a scale from 1 ("very good") {tpbor")

engage in effective learning activities. The resuf both

the first impression of HOPSCOTCH was "very good"studies showed that students who were below-avénaie

(75%) or "good" (25%). Almost all of the questioned teacher-centred

teachers see the potential for learning as "higi8:8%) or
"very high" (18.8%). They (58.1%) could very wethagine
using HOPSCOTCH for their classes as a teachinbadet
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lesson have learned most with
HOPSCOTCH. Therefore we assumed that weaker swident
benefit more from HOPSCOTCH. These results ledhto t
idea that HOPSCOTCH could well be used for the atioic

of children with special needs.
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I1l.  EDUCATIONAL SUPPORT FOR CHILDREN WITH SPECIAL
NEEDS

There are special schools for gifted and talelgachers
as well as for those with learning difficulties. tims paper
we only refer to children with learning difficulsevhen we
address special schools. For a clear demarcatiothign
context we refer to specialised school.

Since 2009 th&JN Convention on the Rights of Persons

with Disabilities requires a reduction of specialised schools

and integration of impaired students into reguleho®ls

[25]. Therefore, new innovative teaching methode ar
insight into

needed. The following section gives an
structural conditions and didactic concepts of spised
school.

A. Structural conditions

support are the dismantling of developing probleamsi
therefore enabling integration in society [28]. Adling to
this discipline, children and youngsters with spkcieeds
should be encouraged by reducing the differences in
achievement — not by repressing the achievemeng ialole
children but by raising the achievement of the &sg. They
should be able to integrate themselves in the iegist
education system and later into the labour market.

In this area of research there are different fieldich
should be strengthened by certain measures. Besides
support of learning there is the strengtheningimguistic,
intellectual, social-emotional, and motor aspeats ke
supported. The present paper deals with acaderess.
This is defined by two components: (1) ability af®)
motivation [30]. With reference to the theoretioatlines of
chapter Il we assume that HOPSCOTCH could suppert t

For many years school reform has been a contraersitWO major components ability and motivation relgtifo

subject in Germany. The existing system excludeisireim

with learning difficulties and puts them in speisatl

schools. Nearly half a million children and yourgstneed
special education. Only 15.7% of them are taugbettzer
with all other students in regular schools — intcast to 90%
in the Scandinavian countries [26]. Once again @Gegm
limps behind in the European comparison. For exanitaly

has abolished the specialised schools in the 19ffes;
Scandinavian countries generally teach all childvemether
handicapped or not, together; Austria and the Nisthés
have been gradually ending the separation of regaral

specialised schools since 2007 [27].

academic success.

Furthermore studies empirically confirmed the effeaf
psychomotor support, showing that the best resaits
observed with slower learners. In particular thegierm
support shows positive effects concerning the em®ein
output as well as the strengthening of motivatioaatl
emotional aspects with four to 12 year old child{eg].
Therefore a specialised school was selected foptasent
study, particularly children of grades three anarfo

V. EMPIRIC EXAMINATION
As in the aforementioned studies in chapter I, a

In the discussion about integration of studentshwit comparison of learning methods — HOPSCOTCH and a

special needs, politicians have to find a solubgrweighing
the advantages against the disadvantages. On thba,
intellectually disadvantaged children should hawemes
chances as others [28]; on the other hand a drop
performance is expected by integrating slower kearf25].

traditional teaching method — was conducted, tovgeieh
teaching aid leads to better outcomes in termsitifya
Therefore a superior teaching aim had to be deteui
it® which both learning strategies could be adjustéis aim
defines a certain qualification which should bevited by

A proper education system needs to offer integrate¢he teaching-learning process [31]. For the presenty the

education to all students. So, special requiremeae to be
met by innovative teaching and learning methodsnetier
the need arises. For children for whom the tradiio

chosen aim was to improve the abilities in thedfielf
orthography. Spelling is a skill needed in mosksaand for
problem solutions. In essence, an improvement dhila’s

teacher-centred approach is not adequate HOPSCOTCHMility to spell could strengthen their performareeel in

theoretically complies with these conditions byegrating
new media as well as connecting learning with égerand
enjoyment. Therefore the concept of exer-learninglct
offer a certain adaptivity which allows an indivaisupport
within the class. Due to physical exercise an iaseein
success is expected for children with special neasls
mentioned in chapter II.

B. Didactic concepts

From developing-psychological point of viesupport
encloses (1) promoting intra-individual changepedple for
a certain period (for example: learning to swimp) (
reducing inter-individual differences between peopif
different ages (for example: learn to read andeyi@nd (3)
lower inter-individual differences in intra-indiwidl changes
(for example: individual support to relieve devetumnt
gaps) [28]. Support for all three areas is alwajjsisted to
educational aims which should be reached by prampti
suggestion and care [29]. The aims of the spediat-&ional

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-180-9

school.

The objective of the investigation was that stuslent
should learn the correct spelling of a defined nembf
words. Half of the words were to be taught witmaalitional
method, the other half by using HOPSCOTCH.

Also mood was appraised to make some initial
statements about the multidimensional construct of
motivation. On the one hand, mood can determin®ract
choice; on the other hand the intensity of actionld be
influenced [32]. Both could implicitly lead to aehgthening
of academic success. Within the scope of this tiyeson it
was assumed that cognitive learning and mood igiyely
influenced by HOPSCOTCH.

A. Two learning methods

Because HOSCOTCH has already been introduced in
detail in the theoretical section of the paper, eheithe
description of the traditional teaching methodrun and
write — will now be discussed. This learning method is

60



eLmL 2012 : The Fourth International Conference on Mobile, Hybrid, and On-line Learning

traditionally used in the selected school to testcldents the
spelling of new words.

Different words are hung on the wall of the classno
Then the children walk through the classroom, laka
word, memorise it, go back to their seat and wititgown.
After writing, they start with the next word. Thisocess is
repeated until all of the words are recorded anittenmr. At
the end the students have to look over their wagtsn, to
find and to try to correct their mistakes.

This traditional learning method can be compareth wi
HOPSCOTCH very well. First, the systematic repatitof
words provides the base for both strategies. Secboith
methods include exercise (walking in the classroesn
tapping on a sensor pad). Nevertheless, there B® a
differences between these learning strategies. @pect is
the (immediate) correction. With HOPSCOTCH onlyrect
input is accepted by the software. Thus the stsddatnot
memorise wrong words, because these are indichieya
correctly. In contrast, imun and write, students sometimes
memorise a word wrongly and reinforce their mistake
before correcting themselves. A second differeneisvéen

these methods is the input that is either hopped or
handwritten. HOPSCOTCH fosters a connection of each

word with a special body movement or dance. In remtt
the writing process of the words framan and write is made
without body movement. On the one hand the perntane
exercise could affect the learning process pos$jtiven the

whereas the second unit run the third and forthkwBering
the first learning unit 34 words were taught (17ragoper
method), in the second unit the remaining wordsewer
practiced.

Tippe das folgende Wort ab!

meckern

mecke _

Figure 3. Words which were given in written notatio

HOPPEL
12 Sek.

4

Was erkennst du auf diesem Bild?

n \

.
\

other hand the transfer between the HOPSCOTCH way

(reading and hopping) and the later process ofingribn
paper could be difficult because the kinaesthetenory of
hand movements has not been developed. However,
outlined in chapter Il we suppose that exercissujgporting
the process of memorization, the dance steps cewdh
serve as memory aid to support the recall procBss.
contrast in organisation HOPSCOTCH needs lesstéfor
preparation and observation.

B. Execution and stimulus material
All together the investigation in school took fiweeks.

Figure 4. Words which were shown as pictures

as Vocabulary tests were set up at the end of eadttipea
week. These tests consisted of 20 words — ten wafrdse
practice with HOPSCOTCH and the other ten takem filoe
run and write lessons. Participants’ previous knowledge of
spelling was not raised.

C. Analysis

For the evaluation of the learning success the hudeay
tests were analysed by counting the number of cotegter

In the first week HOPSCOTCH was introduced to teachsequences. According to this method, the partitigats an

participants the handling of HOPSCOTCH itself, atod
reduce the novelty value of the exer-learning galheing

the following four weeks the students practicectena week
using both learning methods for a period of 20 n@aweach.
The observation units were carried out one day areekly

basis. In addition, each learning method was olesety get
information about the technical handling as weltaget an
impression about the learning process.

achievement point when two correct letters folloache
other. In addition, an achievement point was gif@nthe
correct initial letter and last letter in each cd83].
Consequently a student would get four points fobaectly
spelt word "cat" (+c+a+t+) whereas he would get juso
points for the wrong spelling of "dog" - "dok" (+dk).

To visualise an increasing in learning success
evaluation standard is needed. A comparison ofniegr

an

The content arrangement of the learning methods wasuccess over time used thalividual relation norm. Thus

carried out in close co-operation with the teach8s, 68
words (20 adjectives, 20 verbs and 28 nouns) waeeted.
Within those four weeks 34 words should be learmed
run and write and another 34 by using HOPSCOTCH.
Adjectives and verbs were given in written notatiand
could be copied by the students (see Figure 3: Tihee
following word! ‘grumble’), while nouns were showas
pictures and had to be written by the participgésee Figure
4: What do you see in this picture?). Two learnings were
set up. The first learning unit run the first twoeeks,

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-180-9

this relation norm was used to be able to meashee t
changes in spelling ability of the students over pleriod of
four weeks. The comparison of the two methadm @nd
write vs. HOPSCOTCH) in terms of learning success was
assessed by using tlubjective relation norm. Using this
objective relation norm learning success coulddieagainst
a predefined educational objective [34].

Mood was evaluated by a short questionnaire afterye
learning unit with HOPSCOTCH anrln and write (see
Figure 5: How do you feel? Mark one smiley!). THere
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the participants had to specify which learning rodtithey
had used (questionnaire: | learned with () HOPSCBTL

(N =19, M = 5253, SD = 10.39) and four (N = 19,=M
51.95, SD = 13.82) (t(19) .30, p = .38, d = .05)e Bchieved

run and write) With the help of nine different smileys mean values in the vocabulary tests for the woedsnked

current feelings were be given by the pupils.

WIE GEHT ES DIR? 1

Bitte kreuze ein Gesicht anl

Ich habe gerade mit () HOPPEL () LAUFDIKTAT gelernt.

Figure 5. Questionnaire about mood

Due to the small sample (N = 30), the significalees!
was fixed top = .10.

V. RESULTS

30 students at the age of nine to eleven years (.40,
SD = .62) participated in the study — 77% boys, 2§iftls.
The participants attended grade three (n = 16)gaade four
(n =
corresponds with the average age of students irthfand
fifth grade in a German regular school.

In each class HOPSCOTCH was played on average f

16 minutes (M = 16.34, SD = 2.62). As shown in kg8,
the students of the fourth grade (M = 16.05, SD78Pspent
as much time practicing as the third graders (M649, SD
= 2.54).

25
Z 20
E e A-'h-
E 10 == 13rd grade
=5 Ard grade
=
2 0
@

1 2 3 4 5 o6 7 8

Figure 6. Study time of the eight HOPSCOTCH units

A. Improvement of spelling ability

In a first stage learning success was analysedhéck
whether students of a specialised school could esehi
individual improvements with HOPSCOTCH. The varabl
consists of the numbers of words which were leaxhgthg
four weeks. Paired sample t-tests were calculatedtte
comparison of the results of vocabulary tests witaach
unit.

Contrary to expectations no significant differeneesre
found for the learning success within units. Thenparison
of vocabulary tests one (N = 26, M = 52.56, SD Z18.and

14) in the specialised school. This average ag

with HOPSCOTCH are shown in Figure 7.

60

52.56* 5253 5231

51.95

50

40

30

20

correct letter sequences

10

0

week

a. 62 points could be reached maximum.

Figure 7. Mean values of correct letter sequereasied with
HOPSCOTCH

B. Comparison of learning methods

For the examination of learning methodsn(and write
vs. HOPSCOTCH) the students’ results were compared.
Table | presents the comparison of the percentageages
in performance level which were reached by the two
different learning methods.

or

TABLE I. MEAN VALUES OF PERFORMANCE LEVEL FOR BOTH UNITS
learning method N M SD

Performance HOPSCOTCH 30 84.31 14.77

levef run and write 30 8534 | 13.98

b. The data are percent values.

In order to compare the learning success in terfns o
orthographic results towards different methods, reuhi
sample t-tests were calculated. As expected nerdifce
appears in the learning success with HOPSCOTCHttand
methodrun and write (t(30) = -1.12, p = .28, d = .07). For
teaching German spelling, the use of HOPSCOTCH in
specialised schools is as good as the usenddind write, but
needs less effort for preparation as mentionethapter V.

C. Exploratory data analysis

During the first two days of introducing HOPSCOTCH
in school lessons it became obvious that the stadeere
particularly open-minded towards the new learningthad.
The children quickly understood the principle oé thame
and had no problems with providing the requireditnfyhis
fact shows that there was no excessive demand en th
students in contrast to the supposed doubts whieke w
expressed by the class teachers before the témsstlidents
got used to the new learning strategy very well, &redides,
had a lot of fun while testing it out. However, thevere also

two (N = 26, M = 52.31, SD = 9.93) showed no chan efew students who were critical and showed littlsidein

(t(26) = .14, p = .44, d = .03) as with the tedtsveek three
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interacting with the exer-learning game HOPSCOTCH.
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Regarding the material's degree of difficulty,
observations during the four weeks showed thatestisd
were insufficiently challenged. In particular theufth
graders assessed the degree of difficulty as toplsi This
is supported by the achieved percentages for hyptbst of

the

To compare the mood of the students after learning
towards the two different methods, non-parametestst
were performed As excepted, a significant diffeeemeas
found (Z(30) = -1.65, p = .05, d = .23). The modtkra
learning with HOPSCOTCH was better than by praatjci

words in the vocabulary tests which were reacheth wi runand write. Another interesting point was that pupils love
HOPSCOTCH. Paired-sample t-tests were calculated tt learn generally. Worst moods were mentionedyare

compare words to be copied (copy words; see Figuend
words to be recognized (word pictures; see Figltewlards
the learning success. Words that were learnedebdkis of
pictures (N = 30, M = 88.74, SD = 11.80) were digantly

more correct (t(30) = -3.86, p = .00, d = .48) thaords that
were written (N = 30, M = 81.66, SD = 11.79). Fig8

shows the achieved learning success.

100

88.74
81.66° 8279
80 —

87.80

60 —
mwords which were given in
written notation

40 word which were shown

as pictures

20 —

0

performance level
run and write

performance level
HOPSCOTCH

* significant c. The datre percent values.

Figure 8. Mean Values of correct letter sequences

VI. SUMMARY AND CONCLUSION

In this paper we introduced exer-learning gamesriba
only combine playing and learning but also integyetercise
as principal component of a digital learning gamkysical
activities may constitute incentives within playirtat
facilitate engagement. Research from different iplises
suggests that physical activities may be positivelgted to
cognitive performance.

We reported on a study with HOPSCOTCH over a period
of four weeks where we compared two learning method
based on exercise in school everyday life. The e@wiepn
results of both learning methods indicate that esttsl can
learn with HOPSCOTCH as well as with the traditiona
teaching methodun and write — but the former with more
pleasure in learning..

The explorative data analysis has shown that waitls
a higher degree of difficulty were significantly ttee
remembered irrespective of the learning method. tf8o
students seemed to be under-challenged with theeelegf
difficulty of the requirements imposed on them.

Furthermore the difficulty level of the methedn and
write was obviously higher than HOPSCOTCH, because

Also the comparison of the percentages which werétudents had to memorise the exact spelling ofvibed
reached with theun and write shows a significant difference before writing it down. In contrast, they could gopach

with small effects (t(30) = -2.565, p = .00, d 5).detween
the learning of the transcribed words (N = 30, ¥2579, SD
= 16.90) and the word pictures (N = 30, M = 87.80) =

11.92). We assume that the results of the comparigo
methods could differ if the tasks were more difficu
However, the observations and log file data indictitat

students get much faster in typing the words ankienfiewer

mistakes. Especially highly underachieving studshiswed
an enormous increase in handling the words. Beocafude

high number of correctly given answers by the méast-

learning children at the beginning of the evalugti@an

additional increase over the time was hardly péssib

D. Mood after learning

For the examination afood the feelings after learning
with HOPSCOTCH andrun and write were compared.
Table 1l shows the mean values of the variable miood
comparison. A lower score signals a better mood.

TABLE Il. MEAN VALUES OF MOOD
learning method N M SD
HOPSCOTCH 30 2.00 1.70
Mood"
run and write 30 244 2.19

d. A lower value shows a better mood.

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-180-9

letter individually when playing HOPSCOTCH and wer
forced to memorise the word. Therefore, the assiomps
made that students would have reached better sesith
HOPSCOTCH if the content had been more demanding. |
seems that the degree of difficulty had to be defin
individually for each student before the trainintarss.
Additional investigations should be done with mdi#icult
problems or more comprehensive content of eduddtion
workload to verify this hypothesis.

As HOPSCOTCH is based on a digital platform, iecf
numerous new advantages. The option to integraiptize
elements and individual levels as well as to rumithout the
immediate help of a teacher could support the matean of
special students in regular schools. Therefore, HOPTCH
could become part of the new integration refornstaflents
with special needs into regular school.

Slow learners could be supported individually igeamel
to their special needs within a large class. Naglets,
further research is needed to provide more evidanoeder
to confirm this assumption and to optimise the vahd
applications.
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