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I ntroduction

According to Baki, (2008)n teaching environments equipped with technology,
learning becomes easier, and the learning process quickens; deficiencies are eliminated by
means bfeedback, individual learning increases, active learning, creativity and equality of
opportunity are enabled and consequently students reach the information first hand

This research project wascused on enhancing countingliskthrough solving
mathproblems by using the communicative approdchlL ds vehicle to thdesignof
the tasksvhich werebased oraddingup and subtacting in one numbewithin problem
solving exercises done@amath (A P) cal | ed @ Hwhicrewaddesignedfear ni n g
children of 1st grade who belong to ditijual and private school oF thisschool is quite
important that its students get ready for the standeddexamss theCambridgeest
startersin which students are assessed according to the Common EuFfopeawork
since early stages

Thisimplies performing in math lessons properly with enough resources tq do so
hencein mathematics area, children need to apply the content which is firstly taught in their
mother tongue and then, they have to reinforce iinnthich makesstudents feel
frustrated and even have I@wmores in both areas.

In order to achieve that purpose it is necessary to use Content Language and
Integrated Learning (CLIL) in the design of ttasks since this approach allows learners to
reinforce a second language fostering solvimgghematics problems and taking into

account mainlyhe use of simple vocabulary to solve them.
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On the other handirst gradersseem to work easier on activities that are centered
specifically on the English sulgematter because all time they are expdsetdby using
the vocabularghrough songs, pictures and more dynamic activities. In addikien,
purpose of the study was to cobtite with other typesf exerciseshat contained
animationby using thecontent learnt.

In this way, as a main objective the project attempiegesign playful math
(APP) that containebdasic elements such as vocabulary about nusyitzen 1 to 10,
school supplies, family members, rooms and elements of the lymaoseetry figures
colorsclothingand language structures to recognize ttieabhelped learner® solve
problems related to subtractions and additions in one nuoybesing CLIL andhe
educational technology approach.

The starting point in presenting the project wesrefore to showa theoretical
framework in which are described the maianstructsa) Content and Language
Integrated Learning b) solving problem c) counting skills d) Educational Technology,
taking the last one as the way for the implementation areeguwes thasuppored the
proposal and wenelated directly to the use of the math (APP)

Educational Technology h#&sng been recognized as a valuablerapph to
improvethe mathematics achievement of elementary school children (Chang, Yuan, Lee,

Chen,& Huang, 2013). According to the National Council of Teachers of Mathematics

(2000), ATechnology is essenti al i n teachi

mat hematics that is taught and enhances
In order toanalyzethe benefits of technologgside mattclassrooms, this study

needdo describe some common factors and cognitive presegsich are involved in

ng

stud
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St udent ssdch useepresantatog of a problem, reasoning and argyresmesially
in children who ee learning a foreign language and have to apply it in the area of
mathematics, and its possible effecthatioment of solving mattroblems to follow
instructions in L2 by using technology.

The research design chapter includes the research methodaipéyyed for the
study in order to assess the effectiveness of the math APP and whether students enhance
counting skills through solving math problem by addamd subtracting in one numben T
do this,it is necessary to gather thecessary data and pemluregegarding the specific
requrements of reporting the study and its process of inquiry which is action research, to
end upansweing thequestionproposed at the beginning of the project referring if it is
possible to observe positive effects by tise of the math (ABRo enhance counting skills

through solving problems by addj andsubtracting irEnglish.

Chapter one

Justification
According to (MEN) Ministerio de Educacion Nacion§2010) nany elementary school
students struggle with acquiritgsic math skillsThe poor math performance is also
reported in math education reseaesfery single year in our country for the MEN
One striking example is that fewer tharPd0f students in grades@lareable to solve the
math problem (8+4=? +5) oectly.

Thereis considerable evidence tlatidend sognitive skills affectheir futureand

personhincome sahe aggregate these skidlsoaffect future national income (Hanushek



CLIL AND TECHNOLOGY INSIDE MATH LESSONS

12
and Woessmann, 2008). In response to this evidence, a growing rafrabantries
regularly test their students in national and international examinations to determine their
skills. One of these examinations is the Trends in International Matieceraat Science
Study (TIMSS).

According to Foy and Olson (2009), theuéts TIMSS in 2007 average score in
mathematics for the Colombiar 1t to 4th grade population is 355, which is considerably
below the low benchmark of acceptable skills. In addition, the distribution of Colombian
test scores indicates that 95% of i score below 500 (ICFES, 2010).

In the institutionwhere this study was carry othjs situationrseems not to be
different, regarding to the students of first grade, the majority of treama to takexdra
lesson to achieve thgroficiencylevelin this areatherefore, they are facing frustrations
with mathematics content which is taught in English. The low scores have héenced
in the reports of first, second and third term, and are related to difficulties acquiring the
basic math skills suctsacounting skills, solving problem, subtracting and adding up.

Regarding to this study, it is necessary sieagier graés to include different types
of tasks giving mulple-choice counting activitie® take catrol of the class by applying
suitable stmulus on the computer screen, and using interactive classrooms to reinforce
math concepts which have been taught in Engistwell angaging them into a
communicative approachklowever it is relevant to karify that the school has been
implementing CIL (content Language Integrated learning) in all the areas in the
curriculum, but students mugérform in theirmother ongue i n mat hoés

assess them irfgrade.

tests
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Concerning with the schodadhildren in bilingual contexts can be expededo
through periods in which they mix the two languages and borrow vocabulary across
languagegcodeswitching)to express their ideas, sometimes within the same sentence.
Corzo and Robles (2011).

This occurs because particular vocabulary may existénlanguage but nat the
other, or because the speaker knows the vocabulary iof éhelanguages but is not
familiar for him/herin theother, or words from one language may convey a message that is
not easily translated to the other language.

As aresult, differences between the distinctiagtt in whichchildren are learning
both, language and contg technologyappeasto bean excellent toaio enhance counting
skills through solving probtas in adding and subtractingnd additionally to reforce
vocabulary in L2and counting skills being the last the main objective of the study.

The mentioned aspects make students become feasfatd mathematics learning
in English and also there is a kind of comfort at the moment of learning matmiyusy
using their mother tongue (MT), associating only the sinties that have in common with
English languagdeaving away the vocabuialearned in other subjeatseful to be
reinforced in math problems suchszhool supplies, personal infoation numbers, color,
animals, amongthers.

Therefore, identifyingredictors of performance garly grades should be
applicable toward the effort of analyzirspme dominant issues in predicting math
outcomes, ¥ch as language process, visomory, and sytlic knowledge in number

identification, number comparisonéwounting skills Of these, counting skills appéear
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be themost proximal to arithmetic and therefore may be moreigred of math outcomes
thanother number predictors or domain generdlski

In addition,by using the communicative approach CLIL, which is in charge of
being the vehicle to include the English contatigwedto usevocabulary in L2 to be
reinforced at the moment of readiagd interpretinghe statements of the problemslan
solvingthem out on the math APP. tinis sense, the project pretendedt the studest
first, can get seltonfidentto solve mattproblans by using the English language to
expresghe possible resultsy obtainingmotivation, and in some exercises mthnan one
attempt to continue, thgiven by the APP, as well #istening eaclstatement in English,
watching the multiple choicenswerand tasksandreceiving a rightr a wrorg pont
depending on the answer whilsad to be markenh each score.

In fact, the mainly purpose of the project washow anotér alternative of solving
mathproblems and enhancing counting skills where students become interested by taking
the advantage which is, their agleirenergy andctive attitude towartearningthrough
technology.

The APPcontaineda colorfulanimation in which learneenjoyedsolving problems
and reinforcing English vocabulamgiving another strategipr themathclasswhich is
giving following theguides practicethrough dynamic activitiesndmakingwriting
exercises i(MT).the studentds

Research problem

The poblem addressed in this study wagngage chitiren into the use of
interactive activitieso when they were using technology had another point of view toward

math, beause they had ¢ad troubles wheacquiring the basic arithmetic skills in this
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case, adding and subtracting. In addititis grade had low scores in math during the first,
seond and third term. That is the reason wigyreally needed to reinforce the content in
both math and English so that the math AiPBve fun learningmight bringto the
classroom another alternative to practice specific content by using technology.

Another factor affecting math scores is referring to the time they spend learning
English, they ee given with a considerable amount of exposure of L2 per week, and also
math subject is the second area withlilghestimportance for the schookbause they
policies establisktudents must have the enough competences in both areas for the future
so hat they can have good results that are required for manypmwtonities in different
field such as bachelor programs, jobs or simple to take international exams. However, the
main point of this study is to involve students into a playful learning @mvient by taking
the benefs of technology in classrooms engagstgdents tdearn through technology
manipulation

Research question

How can the use of a mafAPP) contributeto enhanceounting skillsby adding
and subtractinghroughsimple prdlem lving practice in English?

Objectives

General

To enhance counting skill&adding and subtractifgn one numbethrough problem
solvingbyusingthec o mmuni cati ve apapnatoAP®h ACLI LO and

Specific

1. To design a math APP that allows dants to solve mathematics problems by

adding and subtracting in one number.
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2. To analyze the effectiveness the math APP applying specific content according to
thecurriculum of the school
3. To reinforce countingkills and English language by using a tealogical

performance including content learnt.

Chapter two

Theoretical Framework

In order to contextualize this researchsihecessary to explain the theottiest
have been related and centered in the ptojéesevererelevant and useful to conrtec
different aspects, points of view and theories to support the design of the math APP, which
connectedwo area€nglish and Maththis implied using the communicative approach
which was CLIL being the first construct presentedc8ndly, the constructgsented
math and showthe relation between counting skills and problem solving so that students
had another alternative emhance counting skills through problem solving by addmg
and subtracting in onaumter by using technologyThefinal constructvas educational
technology which serveals the mainly base to apply tisisidy.

Content and language Integrate Learning (CLIL)
Graddol, (2005)s t at e d afddanguage integrated Learning (CLIL) is a teaching
approach in second language acquisitiwnich includes teaching a foreign language as a
model within the whole areas in the curricull@urriculum contentrd language are

taught together(p.86).
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CLIL allows students to get a deeper practice of a second language while they are
learning the cotents of the all areas of the curriculum, thus, the time of exposure for them
is higher that when Englh subject is taught as an isolatéject. However it implies a
great deal of new methodologies and strategies to apply those contents into meaningful
teaching practices and tasks by giving them the better alternatives to be used inside and

outside the classroom.

According to Navés and Mufigz999), Content ahLanguage Integrated Learning
CLIL is not new. In recent years, however, integrating the tegafilanguages with the
teaching of academic subject matter has become more and more popular all over the world
because it has been adoptedhianycountries withthe purpose bincluding English in
classrooms in order to reach bilingualism.

European Comins s i 0 n @lsorepored thaBCLIL helps to ensure thschool
objectives in the area of language learning and enables pupils to studyeagquaage
related subject in a foreign languagberefore, learning a foreign language impliesing
current taching strategie®ne of them is by using technology in which a technological
language required learners to respond stimulut®icomputer to carry out any typge
task.

In addition, br Littlewood (2007), there is no discontinuity between content
languageinstructionCLIL and taskbased learning and teaching (TBLThis language
teaching approach was used to design the tas

be presented more detailed with its stages ichlapterfouc al | ed fApedagogi cal
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interventiono. However i n fBLTisanflitsstran¢ constr uc
relationship withCLIL.

The first thing to notice in this definition according to Nunan (2002) is that-Task
based learning and teachiigBLT), has become an importagiement in syllabus design,
classroom teaching and learner assessment. Arguingidhask is a piece of work
undertaken for oneself or for others, freely of for some revard pThus @Xamples of
task include painting a fence , dressing a childpgliout a form, buying a pair of shoes,
making an early reservatiphorrowing a library book or as in this case recognizing room
of the house and its elements or solyimgblemsby using vocabulary related family
members.

Having the definitions abov€LIL could be interpreted as a foga language
enrichment measuggackaged into contet¢aching, andBLT suggests to improve
vocabul ary, automaticity of bkoatextsbyy ng and per
developing more complex task into problem saivskills depending on the contetd,do
that, tasksnud be designed with a goauliteria in order to ssess its role and pertinenoe
second language acquisition

Regarding to statement above, Richg2805 alsoincludes both taskased and
conentbased i nst r @exensionsnfthe ClBrhoyemansbutfiwhich take
different routes to achieve the goals of communicative language teddaintgvelop
ler ner s6 communicative competenceo (p 27).

Nevertheless, in more detail these claims theughorsNunan(2002),and Richards
(2005),suggest that in selectirmy designing a task there is a traafébetween cognitive

processing antbcus on formfasks must be realistic, useful for students highlighting the



CLIL AND TECHNOLOGY INSIDE MATH LESSONS

19
correct use of languadey promotingcommuncative competences and usi@ntent to
recreate mew communicative scenario wheteidents can also learn about English for
specific purpose throughspecificcontent.

Nunan(2004), sees communicative language teaching as an overarching canheept (
broad, philosophical approachtothe nguage cur r itaskbbdsediadguage f whi c
teaching represents a realization ... atthe levelg df § abus desi gn(pPl@nd met hc

Despite there are othgrpescommunicative approaches, it seems taskbased
language teaching provides a wide range of opportunities in the design of activities where
students can get the level dedine the areas and also, this approach gives step by step a
complete development of a content by following the staggsosed at the levels of
syllabus design.

In addition, taskbased language teaching brings to the ohasss easy steps to be
applied in teacher sdeveppingaptiviteswhichddve authemtic mo me n t
context of language and algiving a chace to create a real life environment for students
who tend to use their prior knowledggeconnect a successful task by beexgosedo
language

Littlewood (2004) adevVelopnent whig the cosmuriicBtivel a s
approachiowhicph & 2&lnyci al featur e iwichsetveaet ¢ ommu
not only as major components of the methodology but also as units around which a course
may be organized. Most of the argumenttaiwor of CLIL come fromSLA research and

show that CLIL and TBLT

1 Createconditions for naturalistic language learning
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1 Provide a purpose for language use in the classroom
1 Givea positive effect on language learning by putting the emphasis on meaning
rather than form.

71 Drastically increas¢éhe amount of xposure to théarget language

Cummins (1984) advocates CLIL and sugg#sat,successful learning takes place when

the task is cognitivelgimple besideséarners need to have access to spontaneous speech,
preferably in an interacte context where they can obtamormation on the structure and
functioning of the foreign language.

Regarding tdhis interpretatiopatask musalsoprovide a context to arrange the
activities that will be done by students, nevertheless, a more difficult cognitively
demandng task may reduce the amount of attention and exposure to langodegners
could nothave a good understanding from the messages, instructions, even of the task
itself, having a task only focadon grammatical development rather than spontaneous
speech.

For Krashen (1997), when schools provide children quality education in their
primary language, they give them two things: knowledge and literacy. Literacy developed
in the primary language transfers to the second language. Once we cenaead
language, we can read in gene@mmi ns ( 2 0 0 0 Yhe farst lgnguage mushratt ,
be abandoned before it is fully developed, whether the second language is introduced
simultaneously or successively, early or latehiratt  p (pdBt)e s s 0

The success of the connection between

mother tongue and how it has been developed by focusing on a useful management of a

k no\
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their first language, from here, another language can be introduced siroustiyrizy
giving them new concepts to increasattknowledge

Oncehavingthes t u d e n &gl Gsindgthe previbus knowledge was possitide
develop this study, which required working oancepts alreadlearned but in this time
doing thetaks inadifferentway from the guidelines they hadorkedon. Therefore,
through these principlethe instructions were given in English gettithgse instructions
from those that were familiar for learnershe different math and English tasklowever
nonnativelearnergnay try to associate those concepts by translating and using their
mother tongue.

The authors aboysuggest that a second language is most successfully acquired
when the conditions are similar to those preseimt thefirst -languae acquisition: that is,
when the focus of instruction is on meaning rather than on form, when the language input is
at or just above the proficiency of the leas®nd wherthere is sufficient opportunitigs
engagghemin ameaningful use of that langge in a relatively anxietiyee environment.

The researchers take the position that students will learn more whercaiseof
language instruction shiftedawayfrom teaching the language directly to a situation in
which students acquire languageunatly, through lively exchanges with other students.
The key to these exchanges is cohtra instruction in English.

To supporthe ideas abovieasagabaster arfierra,(2009)stated:

A CLIL is about u sdlinggafrancd, motsecondamguaga n gu a g e
(L2). That is, the language ofstruction is one that studemtdl mainly encounter in the

classroom, given that it isot regularly useth the wider society they live in.
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A The dominant CLI Uectingthedaat thgaeommandfEn gl i s h,
English as an additional languwag increasingly regarded akey literacy feature
worldwide.

A CLIL also i mpl imeallybdnormativetspeakerdibé target wi | | no
language. They are not, in mosises, foreign language exysgebut instead content experts,
becas e fAcl as s r oo mmuchaakdn @&amteveryday life rilgeseoal content
of the targetanguage culture but rather frorargent subjects, from academscientific
di sciplines or from the professionso

A i rmeans that CLIL lessons are usyéilinetabled as content lessdesg.,
biology, mathematicsmusic, geography, mechani@igineering), while the target
language normally continues as a subject in its own right in the shégeign language
lessongaught by language specialists.

A I'n CLIL programs typi cal fayghtinteedasgett han 50
language.

A Further mor e, Chtedonce Isarners haee laliegayliredp | e me
literacy skills in their first laguage (L1), whah is more ofterat the seondary than the
primary level.

Concluding, i1t is important to notice tha
because curricular content leads language learning, and this achievement is considered
necessary and sufficieavidence language objectives have been achieved as well.

Therefore, students can most effectively acquire a second language when the task of
language leaning becomes meaningful, realistic and useful, so that way the input they

receivecanprovide them etertainment and can be usecdiher scenarios different from
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the classroomrherefore the strong relation that exisetweenCLIL and TLBT servd in
this study to develophe activitieshat were inalded in each of the APP section based on
taskbased usg problem solving and English language.

Mathematics, problem solving and counting skills

1. Mathematics

The design of pedagogic math tasks required specifications about certain theories that are
composed into mathematics as a mastadl, in which exist diferent major divisions such

as arithmetic, algebra, geometry, statistics, problem solving etc., As the study concerns, of
this macre skill were taken coumtig skills and problem solving fone development of

each APPO6s section eataddelawt s t ask whi ch are pr

As a starting point anccaording toCorzoand Robleg 2 0 1 Xundameital
concern in mathematics education is understanding the connections between the
mathematical concepts themselves and the students whigiageto learnth s e concept s o
(p15).Even under ordinary conditions, it may be difficult for teachers to fully understand

the chalenges that their students face when learning math.

As the same way Englidias been threatened asisolatedarea ofthe syllalus, in
Corzo and Roble@011), wordsmathlearning seems to have a word thatmect it
Adi ffi cul tthgamoudtwierposwe thilarnershave hadn both subjects
during the educational field, students still present many problems acquiringsicanath
skills to reach the level destteThis means that exist an interesting space to start designing

new methodologies and tools to igtate the most difficult areas English and nfath
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children during their scholar life by using the currentddbht are of interest féhem, in

this case technology.

The authors also suggested that teaching madtsecondanguage (L2)
environment requires teachers to uistkend bothrelevant math concepts and the language
itself. Thereforeteachergnust be warethe explanations, clarificationand development
of mathlanguage which need learséo havesufficient competenadn the L2 to
understand what is being ght.

Math teachers should ladso aware of the specific language learners netrdrtio
andusethrough this process, because it implies imglthem to notice math content by
giving a simple language so that they can communicate the concepts. Moreover, using
CLIL as it was presentkein the last section, learnesien need to hear language misde
many times before they can produce language accurately takingdotmtthat math
vocabulary neegito be used asandatoryinto content because learners must know these
words to be able to understand different topics in math?

It is helpful to think & Coyle's 3C of CLIL for planning math lesson (Coyle, 1999)

1. Content: What is the main topic? E.g. Adding up, subtracting, dividing, etc
2. Communication: What math language will learner communicate during the lesson?

E.g. regarding to the study language ofnfer by using the grammatical structure

how many?

3. Cognition: What thinking skills are demanded of learners? E.g., identifying,

classifying, reasoning or generalizing
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Thefactorsaboveare extremely important for the study at the moment of designing the
ts ks because the A3CO0 contribute in great de:
to create an interactive space in which students can communicate in L2 while they are
learning the math basic skills, regarding to the study the correct order dadtt®tobe
includeare:

1. The baic content the APPontain is:questions related to personal information,
school supplies, rooms of the house, clothing, colors, sequences of numbers,
countng, alding up and subtracting infwoblem solvingexercisesusing verbs to
connect the math operations such us, arrive, left, repair, eat etc.

2. Communication: The language which will be used is according to the grammatical
structure students have leadduring the scholar year which includes:

How many, verbs that indate whethethere is an adding up problem like: arrive,

give, buy, etc. Verbs that indicate if there is a subtraction problem like: Eat, it was

send to repair, lefivhat is she/ he wearing? Whaisi? There is, there are among
others

3. Cognition: The tak will contain identifying exercises in which learners have to
identify what type of activities they have to do, like, scramble, match write or
listening by using their reasoning to do the task.

In addition, anothechallenge for L2 mathessonss to urderstand and make use of
the linguistic strengths and experiences that students bring to the classroom (prior
knowledge).

The activities will be designed into pieces of prior knowledge and interests that

allow them to use the target language in spedifi@gons inside and outside the
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classroomas for example to buy in a supermarket or to start simple conversations using
classroomanguage which providinem a communicative, linguistic and effective space to
practice inwhatever place, because the ARSd avill be able to give suppboutside the
classroom as a way of an easy practice.

Despite matthas its own specialized languageammatical patterns, and rules to
sum up,Corzo and Roble€011) characterized the following aspects in ortte
understand mathematical context in which students must:

1 Learn many contergpecific vocabulary words (for example, adding, subtracting,

counting and equal).

1 Understand that many common English words have specialized meanings in

mathematicgfor example,square, tangle, greater than /less than)

1 Know that mathematical operations are associated with many different words.
After having followed the math lessons structure a regthivalence is the idea that two
sides of an equation reperg the same quantity and it is often symbolized by the equal sign
(=). Knowledge of mathematical equivalence is a critical prerequisite for understanding

higherlevel algebra (e.g., Falkner, Levi, & Carpenter, 1999).

Consequently and regardit@the progct,associating the words related to
geometry figures to count and define whether the amount is greater than or Iges than
simple byusing visual materiakepresenting quantities anysituation with objectamake
easier | ear ner sexgiopngio sblvirngtprobbemasdalsolaliovaing g h

learners to interpret and matteeir own decisions.
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However, the contemporary perception of teaching mathematics is much broader, it
covers not only pure mathematical issues, but it also instigates such amehtaignitive
processes gaoblem solving, development of strategic thinking and information

processing. (Novotndjofmannova &Petrova, 2001).

2. Problem solving
Accordingto Schoenftd. (2013), problem solvingias defined as trying to achieve
some outome, when there was no known method (for the individual trying to achieve that
outcome) to achieve it. In syithe author poirgtout the following four categas of
problem solving activities that arecessaesandsufficient for theanalysisof the sucess
or failureofsomoneés problem solving attempt:
a). the individual's knowledge
b). the individual 6s use of problem sol vi
c). the indivi du-sedguamon (anaspectodbmetacognitienn d s el f
d.t he individual 6s +oehlersed, ibot matlab@inpsoblgma b out h
solving) and their origins in the studentso
It is relevant to include the above aspects because the project uses math in another
way ratherthangqoput at i onal exercises fi2+8=0, from he
activities wildl be created by using students
different situations taken from the real life and, in here, the problem solving tasks will give
them the opportunity to think what they would do in a specific situation, and how they can

act making a connection among a real situation by using a math solution, and following the
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basic math skills suchs countingadding and subtracting depending onsteenents and
the visual aids the APprovides them.
All kind of attempts to problem solving need to be assessed in Common Core State
Standards words (2011), testihgspecially higkstakes testingdetermines the foci of
classroom instruction and it @es significant emphasis erhatthey call mathematical

practice, clamming that people whre mathematically proficient are able to:

1 Make sense of problems and persevere in solving them

1 Reason abstractly and quantitatively

1 Construct viable arguments andtique the reasoning of others.
1 Model with mathematics

1 Use appropriate tools strategically

1 Attend to precision.

9 Look for and make use of structure

1 Look for and express regularity in repeated reasor{png4).

As a real part of thistudy, students have takesome of the responsibyitfor their
own score in the APBndstudentswill be encourage to get the highest scobg using the
above mathematitaroficiency. They must think dlternatives to choosépok up and
make use of the grammaticsdtucure to understand the problem.

Therefore, students need to be aware of the goal of the problem by identifying
various solutions and attempting to precision, thus, the input that provides the App will
give them useful instructions either by listeningeading to language and arguments

development, assistintgem in working at higher levelf thinking.
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Some researchers and educators uphold the importance of attempting to solve
problems even i f the | earner doe®em@&¢e know
encouraged to forge ahead and figure them out using what they already know to get started.
Other researchers and educators feel that learners should be armed with a sufficient tool set
(e.g., instruction on a procedure or a worked example) befodrigtively attempting
novel problems (Hiebert & Kirschner 2003,).

The importance of giving modebefore starting a math probleatiows students to
introduce them into the topic avoiding a poss#sier, thus, making more probably the
option to achievéhe goal. It means that the strategy used must deael@bstract thinking

ratherthan giving them a confused statement or a diffimsk. For this stage, the APP

ho

creates visual i mages to create Amind pictur

prior to working on the problem.

In addition, problem solving offesotential lenefitson developing certain of
empiricismsolving situations without the necessity of argument or about how verify them,
it alsocan be fruitful by focusingn how peopledarn through exploration and self
discovery of their environment without explicit instruction (Piaget, 1973; Schulz &
Bonawitz, 2007)It means that througtxploration of an unfamiliar topic or problem is
thought to support learning by increasing motimatiencouraging broad hypothesis testing,

and mproving depth of understanding.

The word fAexplorationo takes a significan

children need to appltheir prior knowledge in differentformatfrom the written guides
studens haveused during the scholar year which contain activitiesndividual and group

learning, thesare named for specific pages and homework. With the APP students got the
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content to be applied mninteractive way by using technology as the resourcgder to
motivate them to expre and being involve into the same contgithout pressure.

Through this exploration children will develop a deeper understanding of key
mathematical concepts, and learn how to apply those concepts in the contexteshprob
solving by exposing students to limitless options of counting, adding up and subtracting,
and connecting them with vocabulaequired

In addition, there i&n easy path for childreo learnthrough exploring situations
rather than followng only instructions without taking the advantage of creative thinking,
here, exploring through technologgsults to be an effective strategy for encouraging them
toward solving mathematics problems.

A recent study has found that a quarter of teachers survgyedee that there is no
time for free play in their kindergarten classrooms Miller & Almon, (2009). This sentiment
is likely linked to increasing pressure for young children to have a strong foundation in
literacy and mathematics kindergarten andst gade.

Consequently, different methodologies to use in the classroom have inseelsed
us technologic resources to do the same work but as a way of solving problem by giving
more motivatiorandalso havébeen replaced with academically focused activdies
lessons. For instance, one report from Common Core Standdrdsted thatdr every 30
minutes of the use computermsany kindergartners are engagesier to do interesting
activities and it get more concentrated in solving probMitler & Almon, (2009).

However time spent learning basic magkills, and time spent playing different game can
be done simultaneousli?lay and games can give young children opportunitiésatrn and

develop basienath skills thawill be used during their whole kes.
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According to Ramarand Easori2013), the time children spend pleng with peers,
toys, and doing exercises in different Agas be time to learn new skills, practice their
existing abilities, and build their interests, especially in mathematics.

Regading to the study, the APgbntained five lesson in which studggotthe
access to thiamiliar contentby developinghe differentasks included inthe sectiors by
getting the overall score pkrsson, these werdesigned with Tasbkased communicative
approachTBLT that allowedearnerdo reinforce as welhe previous topics artd keep
enhancing the math principles by connectinthicontents in an interactive way

The Common Core emphasizes that kindergarten math lessons should focus on two
areasrepresenting, relating, and operating on whole numbers, and describing shapes and
space. These areas will lay a strong foundation for 1st through 3rd grade when children
perform operations with numbers, discuss place values, problem solving, and beagon a
geometric shapes. (Ramani &diégler, 2008).

Therefore, in the APP, there agercises to contextualize meagend the same
time to operat®n whole numbers but in an abstract way, because the traditional way of
operating math was changed to a visogerpretation and by reading short statements as
well . The study analyzed whether the use of
influential factor affecting math lessons or not, because in previous observations done in
the institution was alyzed that children seemed rtohave problems with the use of
English in math content, it was more likely with the individual interpretations they
presented toward a problem.

To sum up Ramani (2008)Miller and Almon(2009),advocated andirguedthat

fun activities structured to provide opportunities for exgifion and learning. Technology
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and solving problensan be used in early childhood classms to engage children in
interactiveactivities that can connect to the curriculum and promote learning.

There seemetdb be a connection betwearathsand technology, through them,
studens could enhance their basic matnceptwith a new optionsmthe APP, Itelped
them with prompts, a different type of communication by using listening, reading and
written skills, and attempts to achigu®blem solving exercisashile they were working

on funny activitiesetting learnersise more seléxploration.

3. Counting skills

Among the array of potential numbezlated factors, Cirino (201ligentified five
related latent variables, which ilncled symbolic knowledge such us number identification
and number comparison, nggmbolic math knowledge such us estimation of magnitude
or magnitudecomparisonsymbolic labelingor example recognize the symbols of the
country, rote countingor examplecount by 1 forward from,Gand conceptual counting for
examplein therecogrtion of the quantitiesOf these counting skills appear to be the most
proximal to arithmetic and therefore may be more predictive of math oacom

All factors, with the exceptioaf nonsymbolic comparison, astronglyrelated to
small sums addition as well as tlveglistic ability (phonological awareness and rapid
automatized naminggndthe spatial working memoryin addition, Savage ( 2007#pund
thatphonological awareness at age 5 predicted math outcomes at exgenldfter
controlling for early literacy skills (word reading, decodiaggd letter sound knowledge).

For example in this study the phonological awareness is invaiathskwhere

learners have to hear a number and themasited to moveral put it where correspongds
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therefore spatial working on memory is developgddentifying ashape presented in this
study by using geometfigures inorder to recognize and recall themta an exercise of
greater than or less than.

Moreover, conceptual counting is assessed in this case when learners have to use the
grammatical structure how many Inyerpreting statements and conneciifgects that
enable learners to makenodelincluding countingas a conceptual principland finally
the symbolic number identification is measured in this study into a task which contains
numbers in randomly from 1 to 10 and 10 to 100 in order to put them correct into the
correct space.

Cirinob s ( @orhehty, reflec di f ferent field of measur |
growth rather than checking their height and weight, there are other areas such as numbers
and counting and its development in children who start to identify objects, size, etc, so that
they @an understand concepts of quantity (for example more and less, bigger, smaller, and
also that can add and subtract small numbers of familiar objects or another ability to put
written numbers from 1 td0 in the correct order amonghers.

Besides, from edy stages children need to be aware of some of the basic math
skills and concepts they should have, here, the school takes and important place because is
better known that at home, students start to apply counting in their lives and also other kind
of factors related to math, but is truly in the school that they reinforce arzhealthose
skills.

However, it has also been suggested that symbolic factors are more predictive of
mathematics (Holloway & Ansari, 2009). Further, children with mathematicsudiiés

(MD) appear to be more impaired on symbolic taska ti@symbolic tasks (De Smedt
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andGilmore,2013. Therefore, the present project focuses on symbolic predictor which is
counting skills.

A few population in the school which has been observeskptdifficulties with
simple counting, understanding the @nene correspondence between number symbols
and items/objects, and understanding or noticing variations in size, patterns or shapes. For
these children is relevant to work on promoting andngi\apportunities to learn, and
practice with structured teaching activities to develop skills in thosss, for example
through technologythey are exposed to and they can practice where they are succeeding or
struggling in procedural counting.

According to (Gersten and Chard 1998rocedural counting is the ability to
correctly sequence numbers oralounting also allows for the automatic use of math
related information which would permit other cognitive resources to be devoted to more
complex taskssuch as problem solving.

With these complex tasks involving problem solving, the App will provide students
with several problems, which belong to the current math curriculum and find problems
those students had difficulty with during the year. These caisdf@l as an excellent
review, and will helgo get students ready for second grade.

Counting can be further partitioned into separate but related components that are
procedural versus conceptual. Poor arghimskills in children with MD (Mathematics
difficulties) are related to an immature understanding of the counting principles and
increased procedal counting errors (Geary, 2011

This in an important aspect to start working from math a numeral awareness to

involve students and give them numericantification(recognizing all 10 numerals from
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O through 9 and Kk n o wraking ma earning pracesemoeel 6 s na me)
effectiveand with a good basic math skillBherefore, arly exposure to math and nber
activities will promotec h i | d Orswithctieese fskalls. Also, additional opportunities to
practicethese skills willincrease hi | dés confi dence when wor king
concepts and will lead him to believetghei s figood at math. o

An important domain general factor for maklils is attention. Attentional
resources are necessary for children to initiate and direct their processing of information,
comprehend, and retrieve information for different tgsksary, Hoard, & Hamson, 1999).

This authors suggest children are expdsegarocessing information since they are
acquiring math skills, and also they will already be doing before they reach-sgjgool
Here there are activitiesortatbca ch c hi | dr esaying nualersrallg,t i on as
hearing them to workom memory o understanding of numbers and how counting relates
to the real life.

A reduced ability to maintain the focus of attention as rated by teachers (behavioral
inattention), is predictive of arithmetic skill (adding and subtracting single digit numbers),
algoithmic computation, arithmetic word problems irsfigradersand of estimadn skill
in children in first grad¢Seethaler & Fuchs, 2005).

To avoid this, one of the purposes of the study is to promote a different task which
students will be concentratelding the activities by using technology in order to help them
with math principles so that they can reinforce on the topics learned. The challenge will be
centered on technology because technology is mainly the way the project will be

developed.
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Along with all the interpretations above, it seems that counting appears to be as
mechani cal process required to start |living
saying the numbefsom memory in chronological order, whereas counting involves

understandhg that each item in the set is counted once and that the last numbesstated i

amount for the entresehen chi |l dren are just reciting, t
seems | i ke a memorized sentence. W en theyor
cognitive activity i n-tovwheicarrasponderce With the objects oc i a't

and the number to represent a quantity.
Countingskills took an important place for the project because it gives children
strong foundation when they start sch@md also becauské skills children have when
they start kindergarten affect their trajectories through early elementary school; therefore,
tds i mportant t hathosecshlls dsidghaaytypes afmesonrcasfor o n
example by integratmeducational technology.
4. Educational technology
Educational technology has long been recognizedvasuable approach to improve
the mathematics achievement of elementary school childemording to the National
Council of Teachers of MathematidQ 00 ) , A Technol ogy i s essenti
|l earning mat hematics; 1t influences the math
| ear (pilh)g o
Using technology to get students engaged in a math lessors teshdtuseful to
understand in arber way different levels of math. Nowadaisachers can use the
tracking tools that allow students to submit work and answers they have worked on. This

new changes require modifying, creating and reorganizing the way a new era is learning.
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This part is aough relevant for the present study to determineddowe t he st udent so
perceptionn front of using a technological tool in a math class.

In the last three decades, various types of comyassisted math programs have
been deeloped and studied. Recestziews on educational technology for math learning
reported a gener al posi tientdCheuhgf&Statin, 2018). st uden

Segal (2011) found that children who used math $yfPformed better in
arithmetic and numerical estation than bildren who managetthe mousécomputer
pointing device)Geist (2012) observed that twear old toddlers were able to use the
computers with little direction from adults

Theseauthors stated that with the increase of technology, students can take the
advantage of these on computers, cellphones, starboards, etc, reinforcing math concept
because websites can offer the engagement to lessons and the use of exploration, here
technology creates the opportunity to make meaning and work on the learning process

In technologyimplemented classes, interactive student involvement in the learning
process is fostered, and learning becomes more fun and more attractive for the students
(Smaldino, Russell, Heinich & Molenda, 2005).

Wells (2006) statedi T e ¢ h n o | osqly exqelterdt &vendeefor student
motivation, exploration, and instruction ( p it is dls@ Qbligatory to consider the
teachers who are the actual users of such technology and the groundwork that consists of
the necessary aids, training, and equipnp@shburn & Floden, 2006).

It seems that technology makes studésdsexcited to learn, and more likely to be
interested in, focused on, and interaebie thesubjects they are studying. In this case

subjects as math that might be monotonous for somergjdechnology enables those
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students to learn at their own pace, and they are able to get direct, individualized instruction
from the computer becoming them more gitected in the learning process. It can also
give teachers more time to accomplishissroom objectives because they can take more
time to help those students who might be struggling with certain lessons.

It has become evident that teaching, learning, and technology work synergistically
to provide effective and efficient knowledge tramdfecause educational technology helps
teacherdo create learning contexts that were not previously possible with traditional
teaching methods (Wiske et al., 2005).

Bitter and Pierson (2005tatedi A r e c eanatysisrdentorsstrated that students
usingtechnology had modest but positive gains in learning outcomes over those students
whousednt echnol oghat d p.alnd 7Pool e (2003) observe
not reduce the need for imaginative, creative thinking about teaching and learningd; indee
it increases the need. Technology opens up a vast range of opportunities for imaginative,
creative teaching €0 (p. 178).

Besidesit is believed that when technology is used appropriately in classroom
instruction, it has a very positive impact on studerhievement or success. Moreover,
using technology in education or teaching helps teachers provide immediate feedback to
students and motivates active student learning, collaboration, and cooperation. It also helps
teachers provide individualized leargiopportunities and flexibility for their students.

In this regard Kelly and McAnear (2002) staté@o live, learn and work
successfully in an increasingly complex and informatich society, students and teachers
must use technology effectively. Witha sound educational setting, technology can enable

students to become:
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A Capable information technology users
A Ilnformation seekers, analyzers, and eva
A Problem solvers and decision makers

A Creative and effective users of product
A - Communicators, collaborators, publisher
A Ilnformed, responsible, and contributing
The benefits mentioned above, prepare students for the future because by learning
to use technology in the classroom, botcteers and students will develop skills essential
for the 21st century. But more than that, students will learn the critical thinking and
workplace skills they will need to be sessful in their futuréecause nowadays, education
is no longer just aboue&rning and memorizing facts and figures, it is more like
appropriate collaborate bringing to the classroom new solving complex problems,
developing different forms of communication and leadership skills, and promoting
motivation and productivity.
Hawkesad Cambre (2001) stated: fATechnol ogy
students and teachers that can be organizational, instructional, individeaklyral, and
c ul t (p.t)dhea@uthors continued by statitigat technology has an impactiéarners
understandconcepts, promotes communication and motivagolgivesexperience by
connecting real situations to contextualize them through the use of technology
Theyalsoppnt ed out the term Acultural o which
because the school has implemented CLIL, and also has comfortable laboratories of
technology in which each learner tihe access to work individually in one computer, it is

so relevant because in our context, despite there is a complete coverage at pulbjic schoo
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there is a lack of modern laboratories in the institutions, and also most of the cases, children
have to work in pairs or even computers dono
fiMath apps that run on portable tablets offggreataffordances for math learning
(Segal, 2011). Firsit allows learners to work on math problems at their own pace, which
can be particularly useful for struggling students who need more time to solve a problem
(Baker, Gersten, & Lee, 200ZMath apps can also provide immediate feedback to
individual leaners about their performance, which would otherwise be difficult to achieve
during general instruction.

Providing feedback to students in a timely manner is important for learning,
especialy for students wittany math difficulty. Howevertiattie and Timprley(2007),
found that providing rapid feedback to students about their performance is the most cost
effectiveapproach becauseis more time consuming and generates increasingacher
salary, and class size reduction.

In addition,Brosvic (2006)found that students with math learning disabilities
benefited from immediate feedback to their performance, but not from delayed feedback. In
sum, the capability of providing immediate feedback to students through math apps on
portable devices is promising.

Mathematical computation and problem solving often involves complex rules and
procedures, which can be challenging for many students (Barringer, Pohlman, & Robinson,
2010). When working with multipteigit multiplication, for example, students must
rememler and follow the correct sequence, and align numbers in space correctly to do the

calculation.
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One scaffolding strategy to support student learning is breaking down complex
procedures into smaller, manageable steps (Vaughn, Wanzek, Murray, & Rober}s, 2012
For example, naming an animal and counting it includes repeating sequences dfigihgle
in subtracting and addition.

The APP call ed i Hvhighibreaks dawnfwithrihe Way af addingn g 0
and subtracting in one number but now into a probietim smaller steps and allows
students to solve the problem step by step.

In this way, the implicit steps to solve adding and subtracting problems are made
explicit to students. In each step, if students enter a correct answer, the answer will fly to
the iight place. Otherwise the answer will stay in the same place, indicating that their
answer is wrong. This app allows users to set the added or subtracted to have up to 1 digit
and the answer comes to take the number needed to solve the problem.

Having seerthat, this project will contributeith an APP by giving a more rounded
sight of the mathematics children needs at the moment of solving problems that implies
(adding and subtracting) using both, numbers and simple vocabulary and to develop a
mathematicateasoning ability for problem solving. Thus, it is relevant to make an
overview about the classes environments in which technological devices are being used.

The relationship between technology advance and pedagogy go together, because
todayit is vital that since first ages, studeceninvestigate and explore in orderfitod
solutions to their doubtéere, technology offers different choices to develop different tasks
and activities to articulate the content in specific areas, but also studentsidndiyférent

society issues, however, whether technology is used to get the types of activities planned
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with an specific purpose, students will do on computers those activities by taking the best

advantages of it, writing, reading and even listening aadtiging a foreign language..

In sum, Hubbard Philip (20Q09advocate the use of technology settings because it

provides:

1 Learning efficiency: learners are able to pick up language knowledge or skills faster
or with less effort;

1 learning effectivenessearners retain language knowledge or skills longer, make
deeper associations and/or learn more of what they need;

1 Access: learners can get materials or experience interactions that would otherwise
be difficult or impossible to get or do;

1 Convenience: leagrs can study and practice with equal effectiveness across a
wider range of times and places;

1 Motivation: learners enjoy the language learning process more and thus engage
more fully;

1 Institutional efficiency: learners require less teacher time or femless expensive
resources(p.2)

To sum up, the use of CLJleducational technologgnd mathgor solving

problems must be practiced by taking the benefits that offers techrinlogger to
have a better understanding about the impact that have hasktloé computers
inside theclassrooms, by giving the opportunities to interact with the target

languagecounting and problem solving exercisascording to an appropriated use
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of the content which is reinforced at the same time enhanced by providing

inter esting tasks which are on the math

Literature review

The following chapter represents studies that have been developed in the
different fields that wee mentioned in the previous sectiovhich are, educati@h
technology, CLIL, and math with counting skills and problem solving the main
subareas of it. The studies that will be presented later on served as support for the
present study in order to provide some procedures that were used for researchers
intereste in the topics that are includé the development of the whole research.

As starting point will be showed a study related to educational technology
which involvedthe use of a math App for a four grade classroom inside a public
elementary school in arrthan city in the southwestern in the Unite Stated which
show the benefits armbmes uggesti ons to be included

fun | earnero.

1. Educational technology

This studyc a | L UWsidg Math Apps for Improving Student Learnidgt
Explorabry Study in an Inclusive Fourth Grade Classroodeveloped by a doctoral
student and a graduated students in the Department of teacher Education at the university of
Texas. (Gallegos and Asam 2005), whiobk place in a fourth grade classroom at a jgubli

elementary school in an urban city in the southwestern UnitéelsSta

APP
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This school enrolled about 800 statle among which over 90% wergsHanic,
and 68% were eligible for discounted or free lunch. Six students were identifiedsks at
students whoaceived additional service in school due to problematic behaviors or

inadequate academic progress.

The teacher was a Hispanic male and had five years of teaching experience. Each
student was supplied an iPad with the math apps. Prior to this studydbatstdid not

have much experience using iPads in school.

The students usdtie math AppsfiSplash Math (StudyPad, 2012fiMotion Math
Zoomo (Motion Math, 2012) andfi L o Muifiplicationo (iDevBooks, 2012) , in four math
class sessions over the courserme month, each session lasting about®0minutes. The
students had learned the concepts of decimals and multiplication prior to using the math
apps. These apps were used to supplement regular instruction. In each class session, the
teacher or the fat author spent-20 minutes teaching the students how to use the apps.
When students were using the apps, the teacher and the first author provided help to
students who had problem with the math tasks. The students worked individually on the
math apps, buhey couldalk to their other partners about what they were doing during the

sections.

At the beginning of the session, they were told to set the upper number to-be two
digit, and the lower number to be edigit. Once they showed mastery in solving the
problems, they were allowed to work on more complicated problems, such as multiplication

of five-digit numbers by twaligit numbers.
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As a result the students improved their performance in each of the assessments
given and designed by the researchers afigrg the math apps. Pairsdmple tests

showed that the differences between the anel postests were all statistically significant.

This study found encouraging evidence on using math apps to improve student
learning and close the achievement gapween struggling students and typical students.
Prior research has shown that struggling learners benefit from corepiit@nced math
intervention (Burns, Kanive, & DeGrande, 2012), but little is known about the effectiveness
of math apps. This study fodrithattheuse of math apps may be an effective practice in
providing instructional supports for struggling students within general education

classrooms.

First, struggling students have more room for improvement than typical students.
Second, the affordaes of math apps, such as g®ting, immediate feedback, and
breaking down complex processes into small steps, may be even more beneficial for
struggling students. It is not uncommon that in regular math instruction, struggling students
are unable to kgeup with the pace of general students (Baker, et al., 2002). In summary,
there is a potential for using welesigned math apps to help struggling students achieve

the Common Cor8tate Standards for Math.

Moreover, this study shows the relationship kesw students who have faced
difficulties with math, and how in theadsrooms can be appliether learning methods to
teach and reinforce content. Thus educational technology performs as a main factor

encouraging students to avoid and prevent low scorésllbwing certain steeps at the
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moment to bring to the classrooms math apps such as given instruction, time spend working
on a math app, and analyzing raisedm@ncepts, which were takertaraccount in the

implementation of the present study.

2. Solving math problems

The study calledréhancing young children's arithmetic skills through-nadensive,
computerized kindergarten interventioAsrandomized controlled studieveloped by
(Praet2013). In the present investigation resehers report the findings of a randomized

controlled trail with two short computerized conditions and a busiegsual control

group.

Researchers aimed to critically examine the effect ofintamsive, individualized
but very short (8 sessis of 25 min) computerized interventions (using cfrilehdly
computer games) in kindergarten with a-fgst a postest, and delged posttestdesign
A Me a s Bartieipaiits were 132 (53% male) fdhy kindergartners betwedme age of 4

and 5from five schools in the same school district in Zele (Belgium) in 2013.

The general aim of the present study was fourfold. Firstly, they investigated the
modifiability of early numeracy in young children. They expected positive outcomes since
early numeracy sk8 have been found to I&inable in other studies (e.g. Baker et al.,

2002 and Codding 2009However, previous studies were more intensive interventions
whereas the present study examined if a shorter intervention (8 sessions in kindergarten)

could alsdbe effective.
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Counting and number comparison strategy approach is hypothesized as being
capabl e of modifying kinder gdesttReseaschersear | y nu

hypothesized no such improvement in the control conditions.

Secondly, they se two CAIl (Computer Assisted Intervention) groupscounting
and number comparison condition to explore to what extent those approaches differed and
if one is more effective than the other as a computerized instruction variant. Researchers
were interestd in the core components of kindergarten interventions on sustainable

learning of mathematics in grade 1.

They explored if both CAl were capable of improving the early numerical skills

(wave 2 in kindergarten) and arithmetic achievement (wave 3 in @jadeyoung children.

Thirdly, they investigated the potential of the CAI on kindergartners with below
average performance (>pc 25) in early calculation measures. They explored the effect on
the delayed posttest and expected that these at risk childrésh alea benefit from the
intervention. Finally, they explored to what extent a kindergarten CAl was effective to
change the mapping skills of young children. Researchers expected less mapping errors

when children reached better arithmetic skills.

The CAIl interventions (serious games) took place in nine individual computerized
sessions in a separate classroom during 5 weeks, 25 min each time. Multiple treatments
were performed at each school. Each session consistetvofg problemsn accordance

with theinstructions given in the prografpomputer game).
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They playedcomputergames for learning to count synchronously and learned to
count without mistakes, thus experiencing the cardinality principle. Clicking on a symbol
generated a quantity of that symbotiwan upper bound of 6. The child was asked to count
and register it by tapping the number on the keyboard. Auditory feedback was given.
Children were asked: Ahow many ani mal s ar e

were objects, plants and animaln the screen.

The main, practical implication of this study concerns the importance of counting
skills in the development of arithmetic skills. The findings of this study inform diagnostic
procedures to focus specifically on counting (as symbolic nuskd® in kindergarten.

Moreover, the study revealed the value of adaptive serious games as a didactic method and

look-ahead approach to enhance learning.

They demonstrated that an intensification of teaching in kindergarten, by using
adaptive seriousagmes in regular kindergarten classes, can provide children with playful,
immediate and continuous feedback, as well as repetitive learning, and can be used as

preventive support for low early numerical skills.

These findings might contribute to knowledafehe subject matter, the pedagogical
content knowledge and the attitude of teachers and teacher educators towards games and
arithmetic. In addition, using these serious games at home might also be a promising way
of assistinghigh i sk chi |l dteonwitkdoaaddtdi onal needsbo.

core part of the curriculum and preventive support in regular kindergarten classes might
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prevent a waste of valuable instruction time and, therefore, also contribute to the realization

of inclusive educatiom elementary school.

The findingsalsodemonstrate that digital technology presented new opportunities
for learning and exploring early numerical concepts and sharpened the actual learning
process in young children. Even nimtensive and computerized gudi?@e interventions in
pre-school can enhance early numeracy in young children with a delayed effect on
arithmetic performances in grade 1. Waitingil first gradeto intervene, when arithmetic
difficulties become persistent, seems a waste of valuaig&yction) time. However, when
looking for key components to see whether counting or comparing is the most effective,
there was a slight difference between the outcomes of the two serious games (counting and
comparing CAl). They both had an impact on nemknowledge, but playing educational
counting games also had an impact on mental arithmetic. Thus, the study specifically
revealed the value of adaptive computerized counting intervention in kindergarten as a
look-ahead approach to esnfice arithmetic prafiency, and from this, is taken for the
present study the most relevant aspects to be included when designing a screen with visual
stimulus for children to enhance early arithmetic skills, but working on more complex

exercises due to the grade in whichsva@plied the present study.

The study above includes comparison exercises by using different objects,
something similar was taken for the present study. In addition, was really helpful to analyze
adaptive games as a core part ofdheiculum by using ther typesof strategies like

technology, taking it as support and a starting point for educational needs.
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3. CLIL in math s
Thestudy calledApproaches to Scaffolding in Teaching Mathematics in English with
Primary School Students in Colomldaveloped byCorzo and Roble@011) This study
examines the situation of prarylevel mathematics teachdesaching in Englistthis
implied apply an ethnographic researahthe Bureche School, a bilingual and private
school in Santa Marta, Colombia, who faced thatsons when students had difficulty
understanding their Englidhnguage mathematics instruction.

This investigation took an ethnographic approach, in that it was based on
observation of people in their natural environment (Johnson, 2002). Informason wa
collected through the application of various ethnographic instruments, such as classroom
observations and teacher interviews.

The study focused on the question of what is done by the mathematics teacher
within a lesson to help students with their at@htin performing a mathematics class that is
taught in English as a second language, as well as the particular characteristics of
mathematics teaching in early grades at the institution, with the objective of identifying the
general characteristics of a imathematics lesson that hedistudents successfully
understand the mathematical content in the L2.

It was found that, in some classroom observations, the teacher sometimes did not
always exploit the students presumed background knowledgee\réo, the @éacher
generallyhelpedstudents with meaningful explanations that helped them master the topic
of the lesson; particularly valuable was the use of context clues to clarify concepts.
Scaffolding was also represented in the support and assistance provadeghtdrawing

graphs, mimics, and student interaction in support of information written on the board.
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Additionally, the teacher created opportunities for students to express what they learned
orally.
Thefindings were focusoa war ene s s olinguisticsestresgtha @ahé nt s 0
experience, and in this sense it was found that, code switching, or a change of register,

could be used as needed by both teacher and students as an aid to understand lesson

content. In this way, knbwedge byalowirggthermto ul d el i c
build their own meaning of the I esson: fAWe c
€0 The teacher would not necessarily praise

accepted their ideas, continuing by formulatidgidonal questions based on their initial

responses. In other words, throupkuse oftheiri mot her t ongueo, ideas W
understandable, and thus helped construct the overall context for the topic under discussion.

Even though most of the studentdlibeen involved in a second language education setting
throughout their primary school experienteeir first language of instruction axdily

interaction remains Spanish, taking augecond language.

As it has been noted, Content and Language Integjtagarning (CLIL) has gained
popularity in recent years throughout the Colombian territory. Nowadays, educators do not
talk about teaching in English but teaching through English. Colombian schools have used
this approach in order to promote projbesedearning. For instance, CLIL gives schools
the opportunity to do some cressrricular work through different technological programs
written and designed in English. Schools are engaged in high scale projects that involve
more than one content area.

As arother alternative,ia the use of the target language by playing computer

serious games in other areas as it was memtione e f or e fAmat hemati cso, C
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present study to include a foreign language with math content in a Hispanic and private
schoo) and also performed as an enhancer of lingyssbéiciency level of students that
are being encouraged to enjoy tasks related to solving problem taking iotmbte

benefits of technology.

Chapter 3

Research Design

The following chapter is struated with the specific research methodology
employed for the study in order to assess the uaeradth APRnto the educational
technology approach focus on solving math problems, with the purpose to gather the
necessary data and proceduesgarding thegecific requirements of reporting aajiiative

research methodology.
Research paradigm
Qualitative

The study implies a qualitative research relying primarily on the collection of
qualitative data because with thentidoution to an APP is pretendealdbserve and
describe the phenomenon of educational technologeimathematics in the area of
problem solving with all its characteristics. Althoutlere isamotherresearch methodology
as quantative researchn this studyqualitative research allowssearcher to answer the
why and how of the human behavior, opinion, and experience that is more difficult to

obtain through more quantitatively oriented methods of data collection.
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According toDenzin and Lincolrf2005 A Qual i t at i vedactieitg ear ch i
that | ocates t he(pphWith regam ko this perspebtige, itxconsistsd. 0
a set of activities that maketerpretations of the word into a real context and its nature in

order to describe a phenomenon in terms of thetsegabple bring to them.

Qualitative research involves methods of collecting data using physical context in
which behaviors occurs, in this case as a complete observer because teed®B be
observed while student are using it to get the enoughalatzalyze whethdhey are really

engaged with the methodology and if it works.

In addition the qualiative research allow® analyzec hi | dr ends envi r onme
which is possible analyze a phenomenon as in this case is the performance of a
technologicatool inside the classrooms with curricular content. Furthertoovardthis
tool was observed the i mprovement of the res
a real interest to keapvolving content students haearredas a reinforcement for efr

exams.

Research Approach

Action research

According toCrothers (2008),esearch is about generating knowledge. Action
research creates knowledge based on enquiries conducted within specific and often
practical contexts. As articulated earlier, thepmse of action research is to leanrough

action that then leagsersonal or professional development. Action research is participatory
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in nature, which McTaggart (2000) to describe it asiggpatory research. The author

states that action research inWwes a spiral of selfeflective cycles of:

1 Planning a change

1 Acting and observing the process and consequences of the change

1 Reflecting on these processes and consequences and then replanning
1 Acting and observing.

1 Reflecting.

f Andsoon

In action resarch, arghe eduators who conduct thesearch Millg2000). It is a
disciplined inquiry that allows teachers to examine their own practices, learn from them,
and take action to affect positive change within the contexts of their own teaching
environmers. Thistype ofresearch can be done individually or collaboratively with other
educational stakeholders. It can be conducted in a class, school or district environment

(Ferrance, 2000).

Mills (2000) found four common steps, or phases that researchersadsed to

follow when conducting action research

i Deciding on an Area of Focus
i Collecting Data
1 Evaluating & Interpreting the Data

i Making a Plan of Action
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Setting

The institution is a private bilingual school, which is locatethenBosque Popular
neighborhood. Students from different social status compose the instihgaause all of
them have the access through parents who are associttedramily Compensation
Fund.The study is developed in a first grade that is compbge32 students with the age

of 5 and 6.

In this grade widents arénvolvedinto tasks of solving math problems by adding
and subtracting and at the same time the needs of providing the usenativerianguages
as a vital part ofthe bilingual instrutonsin their curriculum, which has included different

methodologiesind the communicative approach ClitLreach bilingualism.

Participants

Twentyfive students who are between five and six years old. The study will be
developed to the wholgass, taking into account their special needs toward mathematics
learning, and also the collaborative attitude of their parents to pilot thevAlRRwill be
analyzed into laboratories by using computers for solving mathematics problems in adding

and sulracting.

Thestudy will be focused othe content used fdrst grades according to the
curriculum In the classroomihereare twenty five studest The school has one hour of

Englishclassdaily, there is a single English teacherdachgroup
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Data collection instruments

The study used threestrumentghat will be presented during the chapteorder to get
the necessary and relevant data to analyse the performame¢hofAPP inside math
classroomsccording to the objectivemd the question proposed at the beginning of the

study. The instruments ar&ptitude test, achievement test, sestriuctured interviews

Aptitude test

According toHidden curriculum (20147t t e mpt t o predict a student
an intellectial or physical endeavor by, for example, evaluating mathematical ability,

language proficiency, abstract reasoning, motor coordination, or musical talent. Aptitude

tests arleoofkfionrgwparidn t hat they typically atten
students will do in a future educational or career setting. Aptitude tests are often a source of

debate, since many question t hey ¢ an [predctive aceuraty araed vatue.r s 6

This instrumen{see annex l)yas applied during the first sectionorder to
analyze student’s level the use of a second language and relevant aspects such us the
management of certain skills to include more complex activities in the next tasks. It
developed at the moment to create a common account to start doengithties. This
involved personal information questions as how old are you, what is your favorite color,
etc. Students were also asked to create a password as is made in any type of app. See annex
1. In addition he next sectionwere used to apply spic content in the APP tanalyze
student’s progress in counting silks throsglving math problems and possibaltitudes

that may ase from the use of the math it.
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Achievement test

According toHidden curriculum (2014)chievement test aesignedd measure
the knowledge and skills students learned in school or to determine the academic progress
they have made over a period of time. The tests may also be used to evaluate the
effectiveness of a schools and teachers, or identify the appropriate acptier@ment for
a studerd i.e., what courses or programs may be deemed most suitable, or what forms of
academic support they may nded.kiAoghi &we memtt

measure how well students have learned what they were expetgathto

In each part of the AP#ere are five lessonlgsson 1 was related to reinforce
personal information as well as colors, numbers recognitiomhendsymbolic
organization $ee annex)2In the next section there wassbon 2hatwas related to
vocabulary about school supplies using there is there are in order to court lmpject
providing visual and interactive material, numbers rettagnto analyzephonological

awareness with yéso question(See annes$).

In addition, Esson three was egbd toworking memory by identifying geometry
figures and connecting counting with greater than and lesgsbarannex)4Lesson four
was related to rooms of the house vocabulary and problem salwvthgonceptual counting
of umber from 1 to 10 and 16 100.(See annex)5Finally lesson five was related to work

on vocabulary related to clothing and problem solving t8ee annex)6

It is relevant to clarifythat from the aspecend characteristics #ie achievement

tests, were designed the tagksvhich learners were assessedrder to analyze the



CLIL AND TECHNOLOGY INSIDE MATH LESSONS

58
enhancement and the reinforcements ofrthg using theéechnological tool which and
contanedthe different topics studehtadworked, and each user hadvatch tdoe
monitored with th@ime they speindaing the lesson, in addition, the APP stotieeloverall
scores of each learnshowing how successful theyeve by working individually

obtaining English level a math performance.

Semistructured interviews

Semistructured interviewing, according Bernard(2009), is best used when you
will not get more than one chance to interview someone and when you will be sending

several interviewers outto the field to collect data.

The semistructured interview guide provides a clear set of instructians fo
interviewers and can provide reliable, comparable qualitative Satatstructured
interviews are oftepreceded by observation, informal and unstructured interviewing in
order to allow theesearchers to develop a keen understanding of the topiedsnt

necessaryor developing relevant and meaningé@mistructured questions.

Many researchers like to use sestiuctured interviews because questionshmEan
prepared ahead of tim&his allows the interviewer to be prepared and appear competent
during the interviewSemistructured interviews alsallow informants the freedom to

express their views in their own terms.

Two semi interviews were applied to both, the teacher in charge dtireng
implementation and participanfBhese seminterviews vere taken from the last segctito

get enough data for the styd$eeannex §J and (see annex 8hn the following chapter
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there are descriptions of the interviews with more detail to analyze, perceptions, opinions,

and experienceg®ward the use of theath APP.
Ethics

The presenstudy will involvehuman participants and investigate some aspects
related to include a different way of learning, and practices in the use of the math APP with
the purpose of contributing to students from a private and bilirsgtaol in order to solve
math problems with content in2within educational technologyo do this wasiecessary
to ask for permission with a consent previously designed for the institution according to its

policies. (See annes}).

The consideration dhese issues is necessary for the purpose of ensuring the
privacy as well as the security of the participants. These issues will be identified in advance
soas prevent future problems that could be evidedcenhg the research process. Among
the signifiant issues that will be considered includee: consentconfidentiality and data

protection.

Chapter 4

Pedagogical Intervention

This chapter will map out the pedagogical implementation plan based on Task
based language teaching (TBLT) defined as thetawayeate condition for natursiic
language learning whigbrovides a purpose for languagge in the classroom. (Nunan,

2004).Taking this commumiative approachg series of activitiegere designeth order to
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includethe enhancement of counting s&ithrough problem solving by using Englishaas
foreign languagethis was thevay to achieve the target languagehd activities inwhich
participantusedthe math APRo reinforceprevious topics that covered English area and

Math.

The activities wereesigned by following the cyclef TaskBased language
teaching which invales the prdask, the tasknd postaskphass, each one bringingpto

the lesson a complete input of language.

In the theoretical framework it was mentioned a short explanabiontthe design
of the tasks which anecluded in the APP, nevertless, is relevant to clarify and specify
whatatask is,its components, phases, and the way those tasks are organized in a syllabus,
those terms helped to support and direct the deg$igadagogic task for certain language

skills that were used in the mat APP.

According to Nunar§2002), fia task is a piece of work undertaken for oneself or for
others, freely of for some reward ( ghufexamples of task include painting a fence,
dressing a child, filling out a form, buying a pair of shoes, making an early reservation,
borrowing a library booletc. Thedefinition aboveconceives the task as a single activity
which requires a mental process where students accomplish a goal from thprdenelof
an activity that is being used for adapting a real situation.

This approach was an excellent space to invigaenersn activities for practicing
and designing pieseof workrelated to the first grade content knowledge and interests that

allowed them to use the target language in diverse ways. It implied looking for attaining a
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communicative and abstract reasgngoal when students focusibeir attention on the
meaning of a message rather than the pressure of results otlanask guide plactice as
always they had taken. Thus the structures were only thesnaea not the aim of the task.

Task phases

Thenatue of the task is related to three phasésch allow learners to follow
certain stps during the task. Three phases recognizeds:a) the pretask stageh) the
task stage and) posttask, which contain series of communication proldémsolve with
assessments in terms of outcome.

Pre-task phase For Lee (2000),thepreas k st age i nvolves a dpr
task. This preaask is carried out between the teacher and the whole class, here the teacher
introduces and helps students to understand the theme, and the objectives of the task.

Furthermore, Lee describesh e i mport ance of O0framing6 th
and sugges that one way of doing this is to provide an advance organizer of what the
students will be required to do and the nature of the outcome they will arrive at.

In addition, Dornye{ 2001),emphasizes the importance of presenting a task in a

way that motivées learners. Like Lee, he sees value in explaining the purpose and utility of

the task. This may be especially important for learners from tradititassrooms; they

may need to be convinced of t hMoreavarl ue of a m
Domyei also suggests that task preparation sh

appetites to perform the taske. g. by asking them to guess what the task will involve

and for helping them to perform the task.
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The author above besides mené&dthese alternativethatcan be tackled

procedurally in one of four way§l) supporting learners in performing a taskilar to
the task they will perform in the durirtgsk phase of the lessén,2) asking students to
observe a model of how to perform the task3~ engaging learners in ngask activities
designed to prepare them to perform the taSk 4y strategic planimg of the main task

performance(p.138).
Following the principles above, these are real examples included in the design and
implementabn of the studyn which is observed such sequencgactivities and
procedures that were include the-paisk phas@n order to introduce learners into topics
with an easy exercise, and procedures \apmied to introduce learners to the topic for the

task.

LESSON ONE
e —

Figurel. Pretask activity colors and numbers recognition 1L

In this pretask activity,students were asked to recognize colors by listening and
also toget familiar witha listening exercise without any marks in order to make this phase
something funny and interesting, while they were hearing they just neetthtify the

correct color by matching the correct answer, it was also an introduction of a sequence of
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number from one to 10 to familiarize students working on numbers. While they were

answering a Mickey Mouse is showed totivate students to keep tng.

Figure2.Pretask activity colors and numbers recognition 1 to h@tivation

Task- phase In thisphasestudents were familiarized with the topic asahe
grammar and vocabulary of the task. Here, the time takes an important role in the
performance of the task in which there are various options relating to how the ttasle
undertaken takingrior to the actual performance of the task, and thus pibfundhe

teacher. Discussions in this latter category are discussed below.

There are threask performance optionghe first of these options concerns
whether to require the students to perform the task under time pressure. The teacher can
select to allow students to complete the task in their own time or can set a timénlimit.
addition,Lee (2000, strongly recommends that teachers set strict time limits. This option is

important because it can influence the nature of the landuage r progluctios.

Others authors as Yuan and EIR902),found that giving students an unlitexd time to

perform a narrativéask resulted in language that was both more complex and more

accurate in comparison to a control group that was asked to perfosantieetask under
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time pressure. The students used the time at their disposal to monitor and refahaulate

utterances.

The second task performance option involves deciding whether to allow the students
access to the input data while they perfa task According to Sangarung, J. (200ih),

some tasks access to the input data is built into the design of a éagk In spot the

difference, describe andalv, or many informatiom gap tasks. However, in other tasks

it is optional. For examplen a story retelling/recall task the students can be permitted to
keep the pictures/text or asked to put them on one side as they narrate the story. This can
influence the complexity of the task, as tasks that are supported by pictures and texts are

easer than tasks that are not

This is an gample of a piece of a task taken from the AfRllustrate this phase,
learners were introduced with the topic of colors ingrestask phase with a funny activity
but now the time was controlled ane tfask is more complex, marks started to add up for
individual score to analyze the data in the next chapter. It is a scramble exercise to analyze

how internalize is the topic by using the writing skill.

LESSON ONE

Figure3.Task activity scramble colors
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Learners were given with a start in order to encourage and assess the task, there was
achronometeto measure. In addition they had to read the instruction andmee
common exercise that helped them to reinforce vocabulary colors.

The third task performance option consists of introducing some surprise element
into the taskLynch, T. and Maclean, J. (2008tpted that students can complete a decision
making taskhat required them to decide what to do in whatever situation. This type of task
may work on effects of fluency, complexity or accuracy of the learner language. It is
recommended as requirement to cope with prie which serves as an extensiothef

time learners spend on a task éimd increase the amount of knowledge.

LESSON ONE

Figured: Task activity puzzle to develop logic and mgmo

Posttask phase:In this phaelearners are prepared to practice what they have
learned during the task. Bygate (2001) provides a definition and purpose fandbes

According to Bygate (2001)hé posttask phasalsoaffords a number of options to
get pedagogic goals such as toypde an opportunity for a repeat performance of the task,

to encourage reflection on how the task was performance, and to encourage attention to
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form, in particular to those forms that proved problematic to the learners when they
performed the task.

Theauthor alsshows that there is a case for asking students to repeatkivattas
the intention of improvingroduction in a number of ways. Therefore, students can
enhancehe basic language skills while they are doing interesting activities, these skill
may bethe use oprepositionsarticles,fluencyetc, that seem to be difficult for thefhe
authoralsosuggests that through the task students can work individually or in small groups
in order to make a reflection on how was the task performed métidea to internalize the
topic and not with thediea of examine the performancegt low scores.

In addition, Ellis(2001), recommends asking students to present a report on how
they did the task and on what decided or discovered. It is consideneattinal conclusion
of the task cycl e, i n wingtecemcourdgethetstadendtshoer 6 s r o
keep learning in a natural way wigmormal situation without under pressure.

This authoralsosuggest f ocusi ng on f or timstaskis hat refers
completed, students can be invited to focus on forms, working on fluency but also on
accuracy because focusing on forms constitutes a valuable option during the task that is
quite compatible with a primary focus on message content.

To illustrate this phase, was taken a task applied for learners from the school where
the APP was used in order to repeat or reinforce topics learned during the different terms.
This exercise is about AEl ements of nthe hous
tasks before dointlpis, these tasgkwere menbned abovepre-, and task. The idea of this
exercise was to analyze how learners had performed in the last tasks by dragging in the

correct place each element.
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Results showed that applying the completdesylearners really improdeheir
language skills, in this case vocabulary and also inliéseggn of the pogtsk the researcher
couldanalyze whether the planning of the task was successfidibg an interesting and

interactive toolnd a correct usaf the content.

Figure5:Posttask activity elements of the house

Designing Activities for the Tasks

In this section is showed the material foreachdrtbeo t as ks d | essons an
theywered esi gned. This activities were mainly ob
to reinforce the topics by using a different way or formatadhg interactive and colorful
taks, in which learners could plag the saméme learn

Reading activities

To desigrthe activities for these skills, it was necessary to follow some pringiples
orderto become the activities interactive and interesting for learners. According to National
Reading Panel (2000jeading is a coplex, interactive, developmental process that
requires readers to use prpriocessing skills, prior knowledge and experiences, and a

variety of comprehension strategies to make meaning obtexts p . 5) .
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This definition is related directly to meaning ana@alding skills, it means that
readers need to work on word recognition, vocabulary knowledge, fluency and
comprehension to develop the capacity to find those abilities into a text in order to increase
this skill. The author highlightsome aspects such usgp knowledge and experiences
which are of quitémportance for the present study, because through this, was taken the
content and the vocabulary used by learner to perform in the APP by forming an overview
of statements and problems wittfferent levels of interaction bgnalyzing, including and
interpreting and evaluating what they read based on previous reading experiences and prior
knowledge.

In the APP there were activities in which learners had to read statements for
problem solviig by using vocabulary learned in previous classtizating prior
knowledge taking into account that the APP allows to monitor their understanding by
recognizing when the answer is wrong and weather the reading text is not making sense to

solve the prold@m.

Figure6: Reading activity for problem solving
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Listening activities

As the samas in the previous k i | | Areadingo in the design
were considered some asfEet becom¢éhisinteractive, interesting and successful for
learners. Nunan (2001) argued thstening is a sixstaged process, consisting of Hearing,
Attending, Understanding, Remembering, Evaluating and Responding. These stages occur
in sequence and rapid sucageasNunnan (2001) also argued that he first onesarimg
and has to do with the response caused by sound waves stimulating the sensory receptors of
the ear; hearing is the perception of sound, not necessarily paying attention, you must hear
to listen, lut you need not listen to hear.

For this, we havanattentionstage It refers to a selection that our lordocuses on.
The brain receives stimuli andpermitsto selectsome inputsThe third stage is
Understanding, which consists of analyzing the nrepaf what we have heard and
understanding symbols we have seen and heard. We must analyze the stimuli we have
perceived. Symbolic stimuli are not only words, they can be sounds like applause or even
sights, like a blue uniform that have symbolic meanasgs/ell. To do this, we have to stay
in the right context and understand the intended meaning.

The meaning attached to these symbols is a function of our past associations and of
the context in which the symbols occur for successful interpersonal conanomi¢he
listener must understand the intended meaning andtitext assumed by the sender.

After following with the next stage, it is necasg to make a remark: as it was
mentioned previously and illustratirtg (Nunnan 2001the background knowledgs

important and people have to take into account several points: general factual information,
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local factual information, socioultural knowledge and knowledge of context. With these
factors, the informadn will be correctly received.

According to(Nunnan 2001}he next stepis firemembering, it is an impotant
listening process because it means that an indivghaological awareness comes to
learners mindsin addition it allows to receive ankhterpret ate the message and tias
alsoaddeditd¢ t he minddés storage bank, which means
remembered in our mind. But just as our attentigelsctive pour memoryas wel| what is
remembered may be quite different from what was originally hearekeor. s

In the penultimate atg e , t vakiatieg, herstheflistener evaluates the
message that has been received. It is at this point when active listeners weigh evidence, sort
fact from opinion and determine the presence or absence of bias or prejudice in a message.
The effecive listener makes sure that he or she does not begin this activity too soon, as
beginning this stage of the process before a message is completed results in no longer
hearing and attending to the incommgssage and, as a result, iseehing process eses.

Finally, we havédi esponding, a stage in which, according to the response, the
speaker checks if the message has been received correctly. This stage requires that the
receiver complete the process through verbal orveshal feedback, because gpeaker
has no other way to determine if a message has been received. Therefore, it is sometimes
complicated as we do not have the opportunity to go dadikcheck comprehension
(Nunan 2001)p.23.

In the following activity, learnerwereaskedo recognie vocabulary relatetb

clothing bya listening activity.Learners read statement on a related topibieh is
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fashion, clothing and colors, classifying the items and making problem solving task.
Vocabulary: socks, trousers, drgsgket, skirt, shirt.

The purpose of this activity was reinforce clothing vocabulary and enhancing the
use of real language used for probleniving, the information wagathered in the overall
score given in the amount of wrong and correct answime the stimulus of thectivity

was to integrate the stages stated above in order to understand what they had heard.

Figure7: Listening activity clothing and problem solving.

Writing activities

In the study was presenteiay pe of writing activity t
where learners had to make a register, which is most of the time required in whatever
technological program or account; besides they got in contact with the grammatical
structure of common personal gtiess which is the linguistic component bkttask; so
students could developby using their own identity by a writing activity taking into
account that writing is one of the most difficult skills to develo@ddition learners had
to recognize coactly what are the steps they have to follow in order to create an account
having an idea what the APP is going to be about, and the possible challenges they had to

face as well as practicing topics in English.

(0]

ar
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Figure8: Writing activity personal information

One of the most importamauthors, which is Nunan, (200 tefinesfwriting as a
physical and isabbuadiscoaedny meag, thinkth@about how to
communicate and develop them istatements and paragraphs that will be comprehensible
to a readerThe author also argued that writers must select the most advantageous medium

for their writing.

This statementefers to writing as a procebstalsoasa product, here the writer
createsplansandwrites different dra in order to make their writing skiltee best,
revises, editand publishes his or her final work expressing his ideas and developing

communication.

R R B *

LESSON ONE

Figure9: Writing activity descriptions aharacters
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In the design of the activity which corresponds to figures®h candidate was
required to write and discover the information that was implicit in short descriptions by
using a correct spelling, punctuation, grammar and expression, the Hattak@n from

suchworkwas stored up in the APPO6 score.

Theactivity makegeference to a writintask in whichstudentshadto comprehend
what wasaskedfor using writing as the target of the tatkeyhad towrite on aspecific
gap, thismplied the ue of the correct vocabularglated to colors, animals, sports
numbers to describe aged itscorrectspelling, it was used personal information
statementsvhich were lemned at the beginning of the fitgrm In addtion, it was taking

into account thathe tasks mugnotivate and encourage learngrachieve its goals

Chapter 5

Data analysis

The previoux hapt ers made reference to the

l earningo for first graders to r edvindgior ce

the foreign | anguage | earning process
of the data analysis collected through six sessions in a bilingual and private school in

Bogota, in order to explain and show how the use of technotrggsas a vehicle to work

on Math and English areas by developing skills such us counting skills and problem solving

through he use of a technological tool.

e O

and

AENngl i
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In order to collect data the study used 3 different instrumaptisude test,
achievement tesgnd semsstructured interviewghe aptitude teswas specifically
developed at the beginning of the implementation in order to make a register in the APP
create amseraccountwhich allowed to analyse t u d e n ttHand usenof language to

introduce them in next tasks.

The first instrument was certainly important in ordertoanadyseu d ent s 6 wr i t i r
skills by using personal information as the main topic for this test and also to present the
tool, this withthe intention to involve learnensto acyber space sidethe classroom,
havingthe relevancéhat arise from the connection of the project that implied technology,
problem solving tasks by using TBLT, counting skills and (CLIL) as the communicative
approach. Meseinstruments allowed the stytb gather information related to the
interaction directly withtechnologyand maths, giving a view about how learners
performedoy using specific vocabulary and language pattexqaired to participate in the

study.

Thesecond instrument were thehiexement testused to gather information
related to the st udmeadurésow much léarners heamedbutr equi r e
alsoto make a diagnostic about weaknesses aeagtins in some students who had
difficulties acquiring math skills durindgné development of the curriculum. Thisirument
al so hel ped anal ysi nglistering, reading aheéwritingkéisbyl evel op m
setting the criteria of the school as guidelines to evaluate the effectiveness of the

educationakystem within tke integration of both areas.
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The final instrument senstructured interviews, were applied at the end of the
sessions in order to cover a |ist of questio
perceptions through technology, problem solving, and cagistiils in English, followed
in a particular order, first, were interviewed the participants and finally the teacher in
charge to supervise the performance of the study. In fit to the content and the approach

selected into the curriculum development, wamalysed with this lasnstrument.

Those became a main focus for findings of the study for this specific population; the
categories are divided into specific subcategories that contributed the study to achieve the

objectives and consequently give an a@ste the research question:

How can the use of anath APP contribute to practice and enhanceounting
skills through problem solving practice in English?
All the data found was organizég usingCoding and ramoingstrategiesnotes
and observations towéithe APFAN order to create categories and subcategories that
emerged from the data analysis, these will be presented during this ctiegsexere
taken from the most relevaimformation collected anaias classifiedrom an initial
coding, focused cadg and memoingWhen the data wasollected new information
emerged from the activities proposed and developed as cyclical process during the research

study in order to refine the information.

Bailey (2006) defines codargegmoansofdatae fApr oc
i nto small er segments that, when needed, <can

analysis from thematic analysis in that themes do not emerge from the data. She asserts that
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the themes appear at the interpretation of theareler and the associated research

guestions. She describes two types of coding: initial coding and focused coding.

Initial Coding
1 Initial coding is also known as open coding.
¢ During initial coding, the researcher reads and codes the data.
1 Only, the datahat is relevant to the study purpose and research questions are coded.

1 An iterative process

Having the aspects mentioned above, in the stuelynitial codirg was made by
taken from the AP the overallscoreper lesson in order to collect the relevaatadfrom
each of thetasifi a ¢ h i e v e, see talble J4ne te generalize the performance of all
the participants using the technological tdoladdition, the initial coding waalso made
from the semsstructurel interviews apped at the end of theections by reading and
making and overview of the partictipants and

instrument in the initial codingndstart analyzing given from the instruments

Overall score per lesson

1,000 0,898 0,834 0,774 0,741 0,851 0,819

ﬁ'ﬂ?
i . . . . .

0,000

LESSON LESSON LESSON LESSON LESSON TOTAL
ONE T™WO THREE FOUR FIVE

Graphicl.Overall score per lesson, initial coding
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Focused Coding

Focus coding is also known as axial codifigpically, it occurs after the initial or
open codinglt involves grouping coded text into larger segments which encomghsses

smaller segmentdt is an iterative process

The focus coding was made by identifying the relationships among the overall
scores of the achievemdests andhe topics included in each task to analyze the
performance in each of the topics in ordeassess and concludeaknesses and strengths

students presented on them.

No. Lesson Topics Items per lesson

Lesson one Personal information: Names , sports, age, favo| 28
colorsnumbers recognitiofrom 1 to 10

Lesson two School suppéeiresafnteber (23
recognition, has/have

Lesson three Geometry figures, number recognition, family | 13
members

Lesson four Room of the house, element of the house, numl 53
recognition from 10 to 100

Lesson five Clothing, colors 18

Tablel:.Topics per lesson with No. of items. Focused coding

After reading the answers givanthe semistructurednterviews forthe
participants and the teacher in charge, were coded the relevant information to build the
categories that emergéom larger segmentwhich encompasses the smalegments
through thause of the APP. These were classified by giving and specific code to later on

begin to find the connections with the objectives and to know whether the study really
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achieved the aimisased o the research questio@nly six participants were selected to

QUESTION STUDENT Student one Student two Student three | Student four Student five
GENDER| Female Male Male Male Male
AGE Six years old | Sk years old Six years old | Six years old | Six years old
Samples of
participants
answers
¢, Cudl leccién de LA Me gusté La de los La del gusano| Me gusté La donde
APLICACION DIVIERTE mucho lade | nimeros del | yel mufieco | mucholade | estaba el
QZSENDIENDO te gus| los coloresy | gusnoy lade los lugares de | gusanito
' ladelaropa | contar la casa porque me
con el gustan los
mufiequito numeros
(activities of
solving
problema)
¢ Cudl leccion de LA La de los La primeray | Ladelgusano| La mas dificil | La mas dificil
APLICACION DIVIERTE lugares de la | la segunda y contar, me | me pareci6 me parecié la
APRE.I,\‘D”,END,O. te casay las (personal gustaron pero | cuando uno de los lugares
parecié mas ditil? . . P
cosas del information estaba un tenia que de la casa
colegio. and colors). poquito colocar los
dificiles. ndmeros
(Problem (problem
solving) solving)
¢ En cudl de los How many Clothing Colors Sequences of | Los lugares de
siguientes temas siente numbers from | la casa, en los
qu; d;;eszrf‘gmzaf mas Rooms of Personal Roomsofthe | 110 10 examenes me
information your house information house fue méas o
1 Colors menos pero
9 How many / how en el juego
much me fueun

9 School supplies
1 Sequences of
numbers from o
10

1 Rooms of the
house

1 Clothing

poquito mejor
por que gane
globitos y
estrellas y me
salieron
mufiequitos.
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4 ¢;Crees que puedes

Si, por que es

Si, porque me

Si, por que los

Si, por que me

Si. Porque no

muy chéveres.

mejorar en los temas mas facil y es | gusté mucho | temas son parecié muy | son como los
usando LA APLICACION mas divertido, | el juegoy me | divertidos y bonito el examenes y
2Q/R"IEEIFEJ-IFDIIEENDO? ¢Por ademas hay | gustan los gane muchos | juegoy mas se puede es
qué? que ganary computadores| chulitos y facil hacer las | jugar con las
acumular para hacer globos clases cosas que uno
muchas tareas y aprendiendo esta
mufiecos, practicar, me | lo que se me aprendiendo
globitos y fue bien en el | habia
estrellas. juego y gane | olvidado.
muchos
puntos.

5 ¢Cada cuanto utilizas el Lo utilizo casi | Yo utilizo el Yo uso el Lo utilizo a Yo lo utilizo
computador? ¢ Para qué todos los dias | computador computador veces cuando | como 3 veces
lo usas? enmicasay | para hacer pocos dias, llego a mi por semana

aqui en el tareas, peroyo sisé | casay me en mi casay
colegio, y lo imprimir, ver | que sirven pongo a aqui en la sala
utilizo para videos y para hacer estudiar un de
ver hacer juegos. Y lo tareas y rato informéatica
tareas que la | utilizo todos muchas cosas
teacherdeja o | los dias, pero | como jugar.
para ver mis papas
videos y jugar | estan

conmigo.

6  ¢Para qué sirven los Los Sirven para Los Los Los

computadores? computadores| muchas cosas| computadores| computadores| computadores
sirven para para hacer sirven para sirven para sirven para
hacer tareas, | tareas, ver que uno escribir, para | aprendery
ver videos, videos, jugar e| aprenday use| aprender para estudiar
jugar, para imprimir cosas para
hacer muchas| imagene y que se saquen
cosas y son cosas. buenas notas

Table2.ParticipantsSemi.structured interview

It wasalsoused color coding in order to analyze the possible categories that

emergedrom the second third instrumeiithe following sample shows theoggess done in

this axial coding.
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ik

FigurelO:Semistructured interview teacher in charge: color coding

Memoing

Writing notes to oneself regarding the coding, including reflections on the data
notes could include attempts to operationalize definitions, questions, posing hypotheses,
and answex revealed in the datBacilitates coohg at a higher conceptudata from this

process wassed for subsequent analysisiterative process

After reviewing all the data collected, were found 3 main categories each one with
subcategories to evidence fimedings, subcategories respectively that reflect the
performance and different issues at the moment of using the APP, in which participants
found a set of activities that included different language skills to work on and individual

goalsto achievebyusng i ndi vi dual 6s deci sion making me
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skills in
problem
solving
statements
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* Prior
knowledge

* Working
memory

* Additions and
subtractionin
problem
solving

Category 3:
The benefits of
technology in
math
classrooms

e TBLT and its
pedagocical
implications

e CLIL within
math language
instructions

» Technology in

math

classrooms
¢ Student's
perceptions

Category 1: USING COUNTING SKILLS IN PROBLEM SOLVING

STATEMENTS.
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This first category reflects how problem solving and counting skills gradually

emerged during the use of the APP, whose content was desighstinggroblem solving

statements which required the management of specific vocabulary learned in previous

lessons to comprehend and associate reason abstractly and quantitatively, this category

involves problem solving along with counting skills to enleaand reinforce high enough

the student ds

during every lesson.

It was found that using problem solving and counting skills worked on an

interactive tool, can have positive outaesrfor reinforcing and enhancing previous topics

perfor mance

n

bot h,

t he

mat h
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that children tend to forget, threay this outcomes are received are crucidhe learning
process due to the strategies used, especially in the comprehension of the problems. This
process required levets understanding and comprehension to achieve the outcome when a
child is central in the interpretations of individual believes or knowledge to solve problems.
Through the use of the APP students had the

and elf-regulation asschoenfeld2013)argued.

The exercises applied in the tests implied know the vocabulary and making sense of
the problem to persevere in solving it to do this work, the technology class was taken to use
the APP during 45 minutes per 8en. In addition, students were working on activities that
contained listening, reading and writing activities where learners had to work on the
reinforcement and the enhancement of the targets of each task.

As Common Core State Standards words (20118d&téhe comprehension of the
instructions took an importance place at the moment of making emphasis on the math
practice because through them, learners could model with the different counting tasks and
tried to attend to precision by using an approxinadéwhich was clear instead of
confusing them when were reading or listening the statements to achieve the goals for the
tasks.

Of this main category, are taken three subcategories that explain specific points
when tal ki ng about throughuprobléemrsgving éxerdisesdyusimgraa ct i c e
technol ogi cal t ool to enhance and reinforce
areas, these components of math, gave some principles that clarify how the use of

technology serves as facilitatar ¢nrichlearning math procegsy increasing the
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motivation toward doing additions, subtractions or simple interpreting what learners have

to do in specific situation®lational Coucil of Teachers of Mathematics (2000).

Subcategory 1:St udent lkhewlegge i or

Onthis subcategory learners were involved on using prewioowledge acquired
during the fouterms;those required a deep understanding to satisfy their own scores in

different exercises in the APP.

A learning process was necessary for studensslve the problems using counting
skills, this subcategry was essential during the whalections because through the practice
of vocabulary learned in English, the study cbmroduce language withproblems that
implied associating mathematicalesptions as additions drsubtractions in one number as
well as recognizinggreater than, less than with geometry figures, colanslvocabulary
related to family members, school supplies, rooms of the house and clothing, this process
implied sharing dectly with technology as vetie to work on the different topsc

mentioned above.

First was introduce the following drag task, (see figure 9), in order to analyze
student és prior knowledge toward hobse.ltuse of
was pretended to introduce learners into the vocabulary they will be working on but solving

math problems. (See figuld).
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Figurell: Elements of the hougwoblem solving (p 3)

In the task abovstucents demonstrated that thexanage the vocabulary related to
elements of the houslkeecauselespite they did not get markisave 9, most of them
achieved théask. Inaddition,this findingallowedto workon more complexask as is

showed in (figure 1R

Student 1|12 (34567 (8] 9(|10|11|12|13(14|15] 16

Score lesson foy 0,69 | 0,74 | 0,71 | 0,77 | 0,80 (0,74 | 0,69 | 0,77 | 0,80 [ 0,63 | 0,74 | 0,71 [ 0,69 | 0,80 | 0,77 | 0,74

Student 171181920 21|22 23| 24|25(26(27]|28]|29]|30]| 31|32
Score lesson fay 0,80 | 0,77 | 0,77 | 0,69 | 0,71 /0,74 | 0,71 (0,83 [ 0,77 [ 0,69 | 0,69 | 0,74 | 0,69 | 0,74 [ 0,89 | 0,69
Average
0,741

Table3: overall marks per students

Note: The scores are reported as number of items correct with a possible maximum

score of 1

This evidencendicated that working oproblem solving statementspntinue being

difficult to comprehend and assimilated for children, even weather they know the



