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To start with a brief summary, the Building Blocks software suite is at the center of this study, which
investigates the effects of using this program on the performance of kindergarten students in mathematics.
In other words, Foster et al. (2016) aimed at revealing the relation between exposure to computer-assisted
instruction (CAl) and improvement in mathematics learning. The participant group of this longitudinal study
was comprised of 247 kindergarten students from low-income families. The data was collected during 21
weeks of CAl usage in classrooms. There were two variables: instruction with the Building Blocks or with
Earobics Step 1. Students taught with the Building Blocks performed better in tests of numeracy. The results
could be interpreted towards a positive effect of CAl on mathematics education of children from low-income
families and from ethnic minority groups. This commentary will not have any review content related to the
statistical analysis, but instead will address some drawbacks and strengths of this study. Hence the purpose
of the current paper is to discuss mostly the design of the target study and to propose advancement for
further research.

In the section about literature review, one mostly finds studies showing the need for CAl and some content
about the software to be used (i.e. an introduction to the relevant software). While touching on various
concerns about using technology, Foster et al. (2016) creates a dichotomy based on what extent computers
are used in instruction. Accordingly, it is mentioned that its overuse steals the time allocated for interaction
(Cuban, 1993) or restrains the target skills of mathematics (Kitchen & Berk, 2016). Although the authors do
a good job of synthesizing the literature, one would expect to see a section that gives a review of the studies
about low-income families and their problems, and further some content about equality and equity would
also be appropriate in this context to make the social side of the study more powerful. Without a review of
other studies about low-income families and their problems, the study might be said to fail to give an
important baseline on which to discuss the performance of children from such backgrounds. However, what
made the current study different from the studies listed in the literature review is the use of random
assignment to experimental conditions: software used vs. software not used. This design allows making
inferences about a causal link by comparing two conditions with or without the software (Foster et al., 2016).

Foster et al. (2016) set out to investigate the effects of the use of the Building Blocks software on the
improvement in the proximal and distal measure of children’s mathematical performance. Accordingly, the
hypothesis was that “low-income minority children who received supplemental CAl via the Building Blocks
software would demonstrate higher levels of mathematics achievement than children who did not receive
CAl via the Building Blocks software.” (p. 211). The participants were selected from 37 classrooms in 9 schools
in an urban district in Texas. The low-income level was determined by the eligibility of students for reduced
or free lunch programs. However, though this could be a practical way to determine the income level of
students, the question remains of how representative the sample would be of the whole low-income student
body. As related to the purposes the target study, the consensus view, or at least the view agreed by the
authors, seems to be that young learners from poor families and ethnic minority groups are prone to achieve
considerably less in mathematics than their peers who have better financial status or are from middle-class
family backgrounds (Foster et al., 2016). However, in my opinion, there could be various factors that might
affect the performance of at-risk students in this category outside of family income or class. Firstly,
considering the purpose of the study, one might suspect whether being of low-income leads to having no
interaction with computers at home. Even having a single computer at home, despite financial challenges,
might have an effect on students’ performance. Likewise, making sure that the attention and the motivation
of the participants are equally high would minimize individual differences, and since interaction with the CAI
programs and especially tasks about numeracy require attention, the researchers might have benefited by
including a survey to assess it. Lastly, instructors’ approach to the use of technology in the classroom and
the families’ interaction with technology could have an effect on the results of this study, since students’
attitudes towards using technological tools could change depending on these factors. Having said this, we
know that students’ learning could depend on multiple intelligences (not learning styles), which stress the
individual differences (Strauss, 2013). In addition, tasks that are used in classroom should be related to
learners’ personal experiences in a natural way (Vomvoridi-lvanovi¢, 2012). The future software might
consider these suggestions and offer games that test the various aptitudes of children in a variety of
mathematical skills.

The findings, as the authors hypothesized, showed a correlation between the use of the Building Blocks as a

supplemental reinforcement and the achievement of the kindergarten students in mathematics. This
program was shown to have an effect on children’s skills of number recognition, subitizing, arithmetic, etc.,
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and instruction with the use of this software program has an impact on higher level thinking skills of children
(Foster et al,, 2016). Though the program was used a supplemental material in the target study, students’
drawings about classroom settings appear to suggest that exposure to developing technology might
influence their learning habits and that technological tools might take precedence over the teacher (Ulker et
al, 2013). In the same vein, the project Hole-in-the-Wall demonstrated that young learners can organize
themselves to reach a learning objective by using a technological tool (Mitra, 2007). Throughout the target
study, there was an emphasis on early achievement in mathematics. But why is it important? Foster et al.
(2016) asserts that early achievement in mathematics could be more important than other factors, such as
memory and intelligence, in determining the later mathematical performances of students. However, they
do not mention the interaction among students and its role in shaping the perception of mathematics among
the younger generation. The students in the upper grades might share their positive or negative perception
about mathematics or the software with the ones in the lower grades. This factor could be a critical predictor,
in addition to family background and the teachers themselves.

Furthermore, remote areas (i.e. those away from metropolitan areas) should be given priority to acquire new
technological tools (Mitra, 2007). Likewise, Schacter and Jo (2016) investigate the effects of tablet software
on low-income students, and suggest that similar interventions might be “cost effective and scalable” (p.
228). A drawback of this type of instruction, which was not mentioned in the study, is the risk of encouraging
anti-sociality, limiting creativity, and problems with time management. We know that using technology in
the classroom might have some negative consequences, especially distraction (Fried, 2008), and there is even
research, such as Spitzer (2014), that radically advocates a policy of no digital media in classroom and advises
stopping financial investment in informational technology for education.

Foster et al. (2016) can be distinguished from the other studies dealing with CAl as being the first study to
evaluate the Building Blocks program and proposes ideas about software development. The authors
ultimately answer the questions they set out to answer. Except for personal differences of the students during
instruction and the financial status of the family, the authors controlled various variables, which allowed them
to have reliable results. Nevertheless, the study could be improved by including a section which assesses
other factors contributing to students’ success, such as attention and motivation. Additionally, since family
background and income level are important factors (Hartas, 2011), including a section about the review of
the literature about common problems at district schools and in low-income families, such as the digital
divide (Ritzhaupt, 2013) would give the study a stronger social perspective, which would make it possible to
suggest more widespread implications.
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Kisa bir 6zetle baslamak gerekirse, Building Blocks yazilim paketinin bu ¢alismanin merkezinde bulundugunu,
anaokulu duizeyindeki ¢ocuklarin matematik basarilarinda bu yazihmin etkilerinin arastirildigini gériyoruz.
Diger bir deyisle Foster ve dig. (2016), bilgisayar destekli 6gretime (BDO) maruz kalma ile matematigi
ogrenme gelisimi arasindaki iliskiyi ortaya cikarmayi hedeflemektedir. Bu uzunlamasina calismada kullanilan
katihmcr grubu, disik gelirli ailelerden olan, anaokuluna giden 247 cocuktan olusmaktadir. Veri, 21 hafta
boyunca BDO'den yararlanilarak olusturulmus siniflarda toplanmustir. iki degisken vardir: Building Blocks ile
ya da Earobics Step 1 ile 6gretim. Building Blocks ile 6gretim yapilan grenciler, matematik becerisiyle ilgili
testlerde daha iyi basar gdstermislerdir. Sonuglar, BDO'niin disiik gelirli ailelerden olan ve etnik azinhk
gruplardan gelen ¢ocuklarin matematik egitimi tzerinde olumlu etkisi oldugunu gdstermektedir. Mevcut
elestiri yazisinda, istatistik ¢oziimlemeyle ilgili icerige yonelik bir inceleme yapmayip, onun yerine hedef
calismanin gucli ve zayif yanlarini ele alacagiz. Bu sebeple mevcut calismamizin amaci, cogunluk olarak hedef
calismanin desenini tartismak ve ilerideki arastirmalar icin yapilabilecek gelistirmeler dnermektir.

BDO'ye olan ihtiyaca isaret eden calismalar ve kullanilacak olan yazilimin tanitimiyla ilgili icerigin (ilgili
yazilima bir giris mahiyetinde) rastlamanin zor olmasi, alanyazin taramasi ile ilgili bélimde en ¢ok goéze
carpan nokta gibi duruyor. Teknoloji kullanimiyla ilgili cesitli meselelere dokunarak, Foster ve dig. (2016)
bilgisayarlarin 6gretimde ne diizeyde kullanildigi konusunu ikilem olarak ele aliyor. Bu sekilde bilgisayarin
asirt kullaniminin, etkilesim icin ayrilan stireden caldigindan (Cuban, 1993) ya da hedef matematik becerilerini
kisitladigindan (Kitchen & Berk, 2016) bahsediliyor. Yazarlarin alanyazin sentezleme konusunda iyi is ¢cikarmis
olmalarina ragmen, disik gelirli aileler ve onlarin sorunlarini elen alan ¢alismalarin incelemesini sunan bir
bolim gdrmeyi beklerdik. Ayrica esitlik ve adalet ile ilgili icerige yer verilmesi, bu baglamda hedef calismanin
sosyal yonuni daha glcli kilmak icin uygun bir karar olurdu. Distk gelirli aileler ve bu ailelerin karsilastig
sorunlarla ilgili diger calismalara yer verilmemesi, bu toplumsal arka planlardan olan cocuklarin basarisini
tartismak icin dnemli bir alt yapinin eksik kalmasina sebep olmus diyebiliriz. Fakat hedef calismanin,
alanyazinda siralanan calismalardan ayrilan yond, deneysel kosullarda (yazilimin kullanildigi durum ile
kullanilmadigi durumun karsilastiriimasi) rastgele tahsis yonteminin kullanilmis olmasidir. Bu desen, yazilimin
kullanilmig ve kullanilmamis oldugu iki kosulu karsilastirarak nedensel bir iliski hakkinda ¢ikarimlar yapmamizi
mumkdin kiliyor (Foster ve dig., 2016).

Foster ve dig. (2016), Building Blocks yazilimini kullanmanin, cocuklarin matematik basarilarinin yakin ve uzun
sureli gelisimleri Uzerindeki etkilerini arastirmak icin bu calismaya baslamistir. Bu dogrultuda calismanin
varsayimi, “Building Blocks ile ek BDO destegi alan disiik gelirli azinlik ¢ocuklar, Building Blocks ile ek BDO
destedi almayan cocuklardan daha yiksek matematik basarisi gostereceklerdir.” (s. 211) seklindedir.
Katilimcilar, Texas'taki bir kentsel bolgede bulunan 9 okuldaki 37 siniftan segilmistir. Disuk gelirli olma
dizeyi, 6grencilerin indirimli ya da Ucretsiz yemek hizmeti almak icin uygun sartlari saglama durumuna dayali
olarak belirlenmistir. Bu yol, distk gelirli 6grencileri belirlemede kullanish bir teknik olabilecegdi gibi, secilen
bu 6rneklemin disik gelirdeki 6grenci evrenini ne derece temsil ettigi ise soru isareti olarak durmaktadir.
Hedef calismanin amacglariyla ilgili olarak, uzlasiimis goris, en azindan yazarlarin hemfikir oldugu nokta, fakir
ailelerden ve etnik azinlklardan olan erken yastaki 6grencilerin matematik basarisinin, daha iyi finansal
durumu olan ve orta sinif aile arka plani olan 6grencilerden ciddi 6lglide daha disik olmaya yatkin oldugu
yoniindedir (Foster ve dig., 2016). Fakat bizce, bu kategoriye giren risk altindaki 6grencilerin basarisini
etkileyebilecek, aile geliri ve sinifi disinda daha cesitli faktérler olabilir. ik olarak, calismanin amacini géz
onlinde bulundurarak, dustk gelirli olmanin evde bilgisayarla yeterince etkilesim kurulmasina engel
olabileceginden siphelenebiliriz. Clinkl finansal zorluklar ne olursa olsun, evde bir bilgisayarin olmasi
ogrencilerin basarisina etki edebilir. Benzer sekilde, katilimcilarin dikkatinin ve glidiilenmesinin esit diizeyde
yiiksek oldugundan emin olmak, bireysel farkliliklari en aza indirecektir. BDO programlari ile ve &zellikle
matematik becerisiyle ilgili gorevler ile etkilesim dikkat gerektirdigi icin, arastirmacilar bu degiskeni 6lgmek
icin bir anketten faydalanabilirdi. Son olarak, 6gretmenlerin sinifta teknoloji kullanimina yaklagimi ve ailelerin
teknolojiyle etkilesimi, bu calismanin sonugclarina etki etmis olabilir. Clinki 6grencilerin teknolojik araclari
kullanmaya yonelik tutumlari, bu faktorlere bagh olarak degisiklik gosterebilir. Bununla beraber, 6grencilerde
ogrenmenin bireysel farkliliklara vurgu yapan coklu zekayla (6grenme tarzi degil) ilgili (Strauss, 2013)
oldugunu biliyoruz. Ayrica sinif icinde kullanilan alistirmalar, 6grencilerin kisisel deneyimleriyle dogal bir
sekilde baglantili olmalidir (Vomvoridi-lvanovi¢, 2012). ileride tasarlanacak bir yaziim, bu énerileri goz
oniinde bulundurarak ¢ocuklarin cesitli matematik becerilerindeki yatkinlhklarini 6lgen oyunlar sunabilir.

Bulgular, yazarlarin 6ne strdigu varsayimla ayni dogrultuda olarak, Building Blocks'u ilave destek olarak
kullanma ile anaokulundaki ¢ocuklarin basarisi arasindaki korelasyonu gdstermistir. Bu programin, ¢cocuklarin
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sayllari tanima, saymadan anlik bilme yetisi, aritmetik, vs. bilgisi Uzerinde etkili oldugu gd&sterilmis. Bu
yazihmin kullanilmasiyla yapilan dgretim ise, cocuklarin ylksek diizeyde diisinme becerileri lzerinde etkili
olmustur (Foster ve dig., 2016). Hedef calismada bu program ilave materyal olarak kullaniimis olsa bile,
ogrencilerin sinif ortamlari ile ilgili ¢izimlerinin, gelisen teknolojiye maruz kalmanin 6grenme aligkanliklarini
etkileyebilecegini ve teknolojik araclarin 6gretmenin 6niine gegebilecegini gosterdigi 6ne sirtlmastir (Ulker
ve dig., 2013). Ayri dogrultuda, Hole-in-the-wall projesi géstermistir ki erken yastaki 6grenciler, bir 6grenme
hedefine teknolojik arag kullanarak ulasmada kendilerini érgitleyebilmektedirler (Mitra, 2007). inceledigimiz
arastirma boyunca, erken matematik basarisi Uzerine bir vurgu bulunmaktadir. Fakat bu basari neden
onemlidir? Foster ve dig. (2016), matematikte erken basarinin, 8grencilerin ilerideki matematik basarilarini
belirlemede, hafiza ve zeka gibi diger faktérlerden daha énemli olabilecegini belirtmektedir. Ote yandan,
ogrenciler arasindaki etkilesimden ve bu etkilesimin daha alt kademelerdeki 6grencilerin matematik algisini
sekillendirmedeki roliinden bahsedilmemektedir. Ust kademelerdeki 6grenciler, matematik ile ilgili ya da bu
yazihm hakkindaki olumlu ya da olumsuz algilarin, alt kademelerdekilerle paylasabilirler. Bu faktor, aile arka
plani ve 6gretmen faktoriine ilave olarak, dnemli bir belirleyici olabilir.

Bunlara ilave olarak, uzak bolgelere (diger deyisle, metropol bdélgelerden uzak olanlara), yeni teknolojik
araglar ile donanim konusunda 6ncelik verilmelidir (Mitra, 2007). Benzer sekilde, Schacter ve Jo (2016), diistik
gelirli 6grenciler Gizerinde tablet yazilimlarinin etkisini ele almis ve benzer miidahalelerin “disik maliyetli ve
oOlceklendirilebilir” (s. 228) olabilecegini 6ne siirmustir. Bu tur bir 6gretimin, hedef calismada bahsedilmeyen
dezavantajl, asosyalligi tesvik, yaraticihgr kisitlama ve zaman y&netimiyle ilgili sorunlara sebep olma riskidir.
Bildigimiz gibi, sinif icinde teknoloji kullanimi bazi olumsuz sonuglara, 6zellikle dikkat daginikligina (Fried,
2008) yol acabilir. Hatta sinifta hicbir dijital ortamin olmamasi gibi bir politikayr destekleyen ve egitim icin
bilgi teknolojisine yatirm yapilmamasini éneren, Spitzer (2014) gibi, calismalar bulunmaktadir.

Foster ve dig. (2016), Building Blocks programini degerlendiren ilk calisma olarak BDO'yi ele alan diger
calismalardan ayrilmakta, yazihm gelistirme ile ilgili fikirler sunmaktadir. Yazarlar, calismanin basinda
belirttikleri sorulan cevaplamislardir. Ogrencilerin kisisel farklliklari ve ailelerin finansal durumu haricinde,
glvenilir sonuglar elde etmelerinde dnemli olan cesitli degiskenleri 6gretim esnasinda kontrol etmislerdir.
Buna ragmen, 6grencilerin basarisina katkida bulunan, dikkat ve gudilenme gibi diger faktorleri ele alan bir
bolim ile bu calisma gelistirilebilirdi. Ek olarak, aile arka plani ve gelir diizeyi dnemli faktorler oldugu igin
(Hartas, 2011), alanyazin incelemesinde tasra bdlgelerindeki okullarda ve dusik gelirli ailelerde yaygin
rastlanan, dijital ugurum (Ritzhaupt, 2013) gibi sorunlari ele alan bir bolime yer vermek, calismaya daha giiclu
bir sosyal bakis acisi katabilirdi. Boylece uygulamaya yonelik daha genis bir ¢ikarim yapmak, daha kolay
olabilirdi.

Bilgilendirme

Dr. Gul Kaleli Yiimaz'a konuyla ilgili goérislerini paylastigi icin; isimlerini bilmedigim degerlendirme
hakemlerine yaptiklari ¢cok dikkatli inceleme icin; Maithili Jais’e mevcut yazinin okunabilirligini artirmis olan
Onerileri icin minnet duydugumu belirtmek isterim.

Menfaat anlagsmazligina karsi beyan

Mevcut elestirinin, olasi bir menfaat anlasmazligi anlamina gelebilecek herhangi bir ticari amactan uzak
oldugunu bildiririm.

REFERENCES / KAYNAKCA

Cuban, L. (1993). How teachers taught: Constancy and change in American classrooms, 1880-1990 (2nd ed.).
New York, NY: Teachers College Press.

Vomvoridi-lvanovi¢, E. (2012). Using culture as a resource in mathematics: the case of four Mexican-American
prospective teachers in a bilingual after-school program. Journal of Mathematics Teacher Education,
15(1), 53-66.

Foster, M. E., Anthony, J. L, Clements, D. H., Sarama, J., & Williams, J. M. (2016). Improving mathematics
learning of kindergarten students through computer-assisted instruction. Journal for Research in
Mathematics Education, 47(3), 206-232.

303



Fried, C. B. (2008). In-class laptop use and its effects on student learning. Computers & Education, 50(3), 906-
914.

Strauss, V. (2013, October 16). Howard Gardner: ‘Multiple intelligences’ are not ‘learning styles’. The
Washington Post.

Hartas, D. (2011). Families’ social backgrounds matter: Socio-economic factors, home learning and young
children’s language, literacy and social outcomes. British Educational Research Journal, 37(6), 893-
914.

Kitchen, R. S., & Berk, S. (2016). Educational technology: An equity challenge to the Common Core. Journal
for Research in Mathematics Education, 47(1), 3-16.

Mitra, S. (2007, February). Sugata Mitra: Kids can teach themselves [Video file]. Retrieved from
https://www.ted.com/talks/sugata_mitra_shows_how_kids_teach_themselves

Ritzhaupt, A, Feng, L., Dawson, K., & Barron, A. (2013). Differences in student information and communication
technology literacy based on socio-economic status, ethnicity, and gender: Evidence of a digital
divide in Florida schools. Journal of Research on Technology in Education, 45(4), 291-307.

Schacter, J., & Jo, B. (2016). Improving low-income preschoolers mathematics achievement with Math Shelf,
a preschool tablet computer curriculum. Computers in Human Behavior, 55, 223-229.

Spitzer, M. (2014). Information technology in education: Risks and side effects. Trends in Neuroscience and
Education, 3(3-4), 81-85.

Ulker, R, Yilmaz, Z., Solak, A., & Erguder, L. (2013). Classroom environment: What does students’ drawings
tell? Anthropologist, 16(1-2), 209-215.

Correspondence / iletisim
Seyda UYSAL

Gainesville, FL, USA
seydauysal5@gmail.com

304



