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Abstract. The association between ICT diffusion and educasam subject of hot debate in both ICT
and educational circles. Stances range from peséththusiast, to skeptics, to disbelievers vissathve
impact of ICT on students’ achievements. The pwepafsthis paper is to investigate the presence of
any correlation between students’ academic achiemésnas recorded by Trends in International
Mathematics and Science (TIMMS 2011) and the patietr of ICT in their schools and households,
with focus primarily on computers and the Internet.

The paper relies on the analysis of the data puddidy the Trends in International Mathematics and
Science Study (TIMMS 2011), international study teerand the international association for the
evaluation of educational achievements. Statistdztla analysis will be employed to figure out
whether there is any correlation between the patietr level of ICT and the students’ score in math
and science tests as recorded by the TIMMS 20&tniational scale.

The analysis conducted within the scope of thisaesh indicates the lack of any association between
ICT use and students achievements in math and ceisnbjects. Though the linkage between
students’ achievements is not a straightforwardeisthat can be uncovered via simple regression
analysis, however, the results definitely indicthi@ employment of ICT in both schools and homes is
an insignificant factor that can be easily offsgtather major factors, like socio-economic conditip
instruction resources, teachers’ capabilities,uttucal factors.
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1. INTRODUCTION

Since the onset of the use of different forms oflimeinformation and communication
technologies in education, there has been a padsiodebate on whether these technologies have
any impact on the effectiveness of educationalesyst and ultimately on students’ academic
achievements. A major cause for this debate hde teith the inability of neither side to strongly
back their argument. This debate escalates evahefuwhen it occurs in the context of
developing countries where most educational systlatis basic resources, and turned to be
ineffective. This research in some way is a contidn to this debate through searching for
indications that associate ICT use with studentsadamic achievements, based on the
International TIMMS 2011 exam scores, in which hedd of thousands of students have
participated.

The question this research tries to answer has twitth the association between ICT use at
school level and achievements in subject spe@8tst The test selected are the most prestigious
and credible TIMMS tests, which are globally redagd among the best tools to assess
academic progress. The research will rely on a asgopic analysis of students’ achievements
results in science and math test and the levéief tCT use both at their schools and household
level. Correlation between computer and Internet asd TIMMS scores in subject specific,
mainly math and science, will be analyzed.
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The test allows students from grade 4 and gradepftticipate. For the sake of our study,
grade 8 has been selected, to ensure that stuatentsature enough in their computing skills and
their abilities to use these skills to advancertbducation.

Literature Review. The World Bank information Technology Division fdDev)
summarized the international community experientausing ICT for education as follows;
“while impact on student achievements is still atteraof reasonable debate, nevertheless a
consensus seems to argue that the introductiomssdf ICTs in education can be useful to help
promote and enable educational reform, (infoDe¥530This debate over the impact of ICT on
education has resulted in research that producedngaresults (e.g. see the review by Kulik,
2003).

Proponent of ICT in education argue that ICT makegeh resources of information
available for learners anytime anywhere, almostries, and that is occurring at a pace that never
been witnessed all throughout the history of hutyatiowever opponents of ICT in education
claim that having these information sources avéaldbr students and people is something and
utilizing them accordingly, e.g. in the course dtieation, is something else. Making information
available for students will not attract them to positively and transform this information into
effective knowledge, as those researchers usedjte a

Pro- ICT people further argue that ICT use in sthearucial to equip students with the
digital literacy skills needed for the informatiage, as suggested by Manuel Castells (Castells,
2009). These technologies can also be effectivienpyove understanding of difficult to grasp
concepts, through the use of multi-modal and meelmesentations, (M. Selinger, 2009). This
argument is used by several sources to maintainl@¥acan indeed be used to raise students’
achievements, and therefore justify expenditurkicied by these technologies. Some proponents
of ICT in education even went beyond these arguspéoit instance Sugata Mitra (2006) to claim
that ICT can compensate for poorer quality teaclesgecially in rural areas. Many other
proponents see ICT as a catalyst to reform pedagogl was difficult to achieve through
traditional means (Cornu, 1995, Joshi and Murth§40

In opposition to that, there are groups who thimkt tiCT is not a universal solution that
can work in any context, and the use of ICT in &g and learning is very much interrelated
with the context, culture, values and people, wihoutd act on these technologies to make them
effective, since technology alone cannot make tfierdnce as stated in Toyama, K. (2011), and
Rabaya’h K. (2013).

Other researchers are moderate in their view iardesgto ICT impact on education. They
argue that these technologies amplify existingtunsdnal and human factors, and do not create
new ones, [Philip E. Agre (2002)]. There is no axyeto technology, the agency should be to
humans, and technology just has a magnifying effeethnology cannot change human intent,
human intent should be first in place then techgylcan take a role.

Defenders of the ICT use in education claim thal I€an stimulate learning on the
individual level, particularly when implemented & student-centered approach. Some other
studies revealed that computer use can be moréuh&hp high achieving students when other
educational resources are made available for thida.)( However, people of different
nationalities and culture have different teachingd aearning style, and therefore their
comprehension and interaction with ICT tools aféedent, (K. Rabayah 2013, Selinger, 2004).
This is why we should not consider ICT to impactieational systems the same way and to the
same degree for all cases.

The use of ICT at school level and its prospectivéacilitate teaching and learning has
started to receive exceptional attention in edoaalicircles in the last two decades (Eickelmann,
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2011). In that respect two streams of researchbeatiassified; firstly, learning how to use ICT
and to equip learners with the 21st century sKilex, 2008, Fraillon & Ainley, 2009), and
secondly, understanding how ICT-use can affectesttad academic achievement (Voogt, 2008,
Eickelmann & Schulz-Zander, 2008).

There are few baseline studies that can be citéaeimrea of monitoring and evaluating the
impact of ICT on education and students performaeseecially in the developing countries
context. Farrell and lIsaacs (2007) conducted aystindt focused on the ICT-centered
interventions in Africa. Wagner (2005) considerattthere is a well-known ignorance of the
consequences or impact of ICTs on education goalstargets. Unwin T. (2005), confirms the
same argument and reveals that a relevant andbtddiowledge in that area is needed to help
policy makers make effective decision on the uskcdffor education.

On the theoretical level, scholars seem to agreehenpotential benefits of ICT in
education. In that regard they created long ligatibnales for the use of IT in education, among
them; social, vocational, pedagogical, catalyi&T industry, and the cost effective rationales, (J.
Voogt, 2008). However, the issue among those schak not the potentiality of these
technologies but rather the actual impact on stistlggerformance, on which they seem to
disagree. According to Dynarski et al. (2007)sivery difficult to provide convincing evidences
on the impact of ICT on students’ performance, #nsl is due to the fact that the use of ICT
requires the mastery of complex cognitive skillhichh cannot be measured by means of
standardized tests. This trend is emphasized bygV&oKnezek (2008), who assert that the
confusion related to the contribution of ICT tod#ats performance, has to do with the gap
between intended, implemented, and attained clurnituThey stressed that there is substantial
degradation in what has been attained, in contcasthat has been implemented and intended.
They also tend to refer part of the difficulty issgssing the attained curriculum to the difficulty
of measuring it using the standardized tests.

As far as basic education is concerned, two ofntlaén targeted rationales are the social
and pedagogical. In social rational the intentisrtd teach students how to be fluent in using
ICT, while pedagogical is meant to teach how to IGSE to learn and acquire better knowledge
and experiences. However, research has shownethetiing ICT as a separate subject will not
help in using ICT effectively for learning academioncepts, since that will result in
decontextualized approach. Therefore they calltéaching ICT skills through their use in
teaching other academic subjects, (Hammond & Munf@@1). Other researchers, e.g. Watson
(2001), believe that it is very difficult to do thsince it requires teachers ability to cope wité t
social, pedagogical and catalytic rationales, wtachording to her create conflicting demands
for teachers.

Scholars debate the role that ICT is supposedritribate to education. Dede (2008) in his
book described these roles per educational thddrg.behaviorists believe ICT is better used to
attune to the individual characteristics of leasn@vhile cognitive theories demand to use ICT to
cope with complex concepts and skills that cannet ditained by traditional means.
Constructivists’ theories on the other hand, asstiraelearners will use ICT to construct their
knowledge and skills through active participatiorihe learning processes.

The consensus is that integrating ICT in the culaigs not a straightforward issue, and it
requires the employment of huge resources, evearoumtries with high GDP. In that respect,
Becker (2000) found that in many European counties North America, the integration of ICT
in the curriculum was hardly realized. Having ascts computers does not mean that students
are using these computers at all. The OECD (20@8)ysrevealed that out of 32 countries
participated in the PISA assessment internaticest] L0 countries use computers frequently, at

42



ISSN Online: 2076-8184u¢opmariitai TexHoorii i 3acoou Hasuanus, 2014, Tom 43, Ne5.

least few times per week at school. For example, Kessel et al. (2005), investigated the use of
computers in the Netherlands between 1997 and 20@breported that ICT is used mainly for
word processing, browsing the web, and messaging.

As for the use of ICT in Math and Science clas§&ss and Webb (2004) described the
best ways ICT is used in math, science, art andalssciences. He claims that the best way to
exploit ICT in math classes is when it is used&ailitate mathematical reasoning and support
connecting math ideas with the real world, andlist way to use these technologies to teach
science is when they are used to visualize phenanagw processes, which could not be
demonstrated to students other ways. Researchers(Biecta, 2001; Harrison et al., 2002;
Christmann et al., 1997), believe that the useGdf to teach science may have greater impact
than other subjects, and the extensive use of IQ@htmresult in improved attainment,
(Christmann et al., 1997). However, (Alspaugh, & ®aggott La Velle et al., 2003) found no
clear evidence on students’ achievements for cdassking more use of ICT in science classes.
In contrast, Webb (2008) published an extensivéeevewn the use of ICT in science education,
and concluded that ICT has very limited impact tudents’ achievements. Among the reasons
he emphasized; the availability of appropriate hamé and software, the difficulty in employing
various technologies in the curriculum, and theheas attitudes and competences to effectively
employ these technologies.

As for math, most of the analysis reports fountezino or negligible impact. Kulik (2003)
studied the impact of ICT on teaching math, in addito other disciplines, and found that even
well-prepared and integrated learning systems tiigmproved students’ math scores. Dynarski
et al. (2007) in their report to the US congresscdbed the impact of commercial educational
software on reading and math. They observed tBast®res of classrooms who assigned to use
software products did not vary from test scoresaintrol classrooms by statistically significant
margins. Cox et al. (2003) reported on a positalationship of the use of ICT and students
learning of specific math concepts and skills. Hegrethese positive changes were found in
only small scale and focused studies. The OECD&R@¥port showed some level of correlation
between math performance of 15 years old studewntsheeir access and use of computers. The
same report found no clear association betweenemedttics performance and frequency of
computer use. The report found that students wigh and low of computer use scored lower
than did students who had medium level of compuger Eickelmann, et al. (2012) conducting
an analysis in three countries in three differamtiments, Australia, Singapore, and Germany.
Her analysis arrived at conflicting results withelear trends in the relation between ICT and
math scores in TIMMS. A newly published paper fritra same research team in Germany,
Eickelmann, et al. (2014) using the 2011 TIMMS exasults, arrived at conflicting results in
regards to the impact of the digital media of grddgudents’ achievements in math and science.
The author came to the conclusion that the usemipater at home is not a facilitating factor for
achievement in math and science in all countriesofding to (ibid) the conflicting results are
related to the very heterogeneity of the compugkated policies of participating countries, and
the missing link between technological, pedagogeadi content knowledge of teachers.

Generally speaking, in most cases of the use ofilG3ducation, initiatives start with high
potential for curriculum, however, ended in bigagipointment. For example, Nachmias et al.
(2008) investigated 174 initiatives for using 1QT durriculum, and found that only in 18% of
them, ICT influenced curriculum content and goals.

2. RESEARCH METHODOLOGY
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This research is devoted to address the questidheoéffectiveness of ICT on students’
achievements as revealed by TIMMS results of ther @911. In general, there are two main
approaches to undertake this issue; self-assessnghés which survey the educational actors
being students, teachers, and school administratord examining the students’ academic
achievements using test results. In literature mhentioned that most research rely on educational
actors self-assessments, and most of these regecdare positive trends, see for example
Trucano, Michael (2005). In this research thetsgwais to focus on the correlation between the
degree of ICT deployment and the students’ achievesnas revealed by the TIMMS universal
standard exams. TIMMS is administered by the irgomal association for evaluation of
educational achievements (IEA), and it is considdrg far the most prestigious and reliable
academic achievement testing organization in madhsaience.

The paper will rely on the latest TIMMS results tbe year 2011, where 63 countries
ranging from rich to poor participated. Nearly 9D students sat for the exam. Recently IEA
started to involve teachers, school administratams, parents in filling out questionnaires to help
out understanding students achievements trendsMBNMargeted students in the 4th and 8th
grade with over 150 items measuring their knowledge understanding in numbers, geometry,
algebra data analysis and so forth.

The present research makes use of the published/®Ikesults of 2011, as presented by
Mullis, et al. (2012). As of the year 1995, IEArst¢a to survey participating schools for their
incorporation of ICT in teaching and learning preses. TIMMS 2011 score sheets incorporated
degree of computer incorporation in classes, wialbbws researchers to investigate potential
correlation between achievements in covered suprad degrees of computer penetration in the
participating schools.

Data obtained from the TIMMS were statistically gmad using the Statistical Package for
the Social Sciences SPSS. Regression analysis evisrped to data of different countries and
correlation between the different countries stusieperformance in math and science and the
level of ICT use in their countries were investeght

3. RESEARCH ANALYSIS AND RESULTS

The paper will proceed through posing a series yglothesis regarding the correlation
between the use of ICT and students’ achievemdigression results based on the data
collected from the TIMMS 2011are utilized to tedtether these hypotheses can be supported.
We relied on the collected data from Mullis, et(@012) which depicts students’ achievements
from the participating countries versus some facts of the latest test results of the year 2011.

First hypothesis we wish to examine is whetherdhisra correlation of certain degree
between students’ performance in math and sciendetlze level of PC penetration at their
schools. The indicator used to represent the PEtpion is the PC to students’ ratio as reported
by the school principals. The TIMMS authority hascdetized computer usage into 4 levels; 1-2
students per PC, 3-6 students per PC, larger treiadénts per PC, and No PCs. The percentage
of students’ falls in each level is recorded bydhganizers alongside of their exam results.
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Figure 1: Correlation between grade 8 students’iagement in the TIMMS score for Math and
the percentage of students with availability of@ #8r 1-2 students for instruction at school.

Figure 1 above summarizes the recorded resultduolests with the highest computer
penetration, i.e. 1-2 students per PC, and th@&rame achievements in the TIMMS math test for
grade 8. The figure undoubtedly depicts no associatf any kind between PC penetration level
and TIMMS scores with a correlation square (R2¢walted to 0.09.

Remark the wide range of values around the regnedsie both along the TIMMS scores
(vertical axis) for a certain level of PC penetatiand along the PC penetration (horizontal axis)
for certain TIMMS score. For instance, there arentoes who achieved a score of 500 points in
TIMMS with PC penetration of 15%, 30%, 40%, 60%%80and even 100%. The best fit (or
trend) line crosses the y-axis at 440 point, whigoretically means that 440 can be achieved at
0% PC penetration.

The former experiment was conducted where the rityjof countries took part in the
assessment, yet, people might argue that only stsida resourceful countries to whom all
educational resources are made available mightfieeted by the presence of ICT at their
schools. To test this thesis, the following expemmnwas devised. In this experiment, only
countries who achieved 500 and above were seleGteel. hypothesis we are testing is that
students who achieved higher in TIMMS are moreci#f@ with the presence of computers and
IT than others. Results and scores of 14 courfiéisthe conditions are depicted in figure 2.
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Figure 2: Correlation between grade 8 students’iagement in the TIMMS score for Math and
the percentage of students with availability of@ fer 1-2 students for instruction for the 4th
highest countries.
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Yet again the result shows no sign that higher p&etration scored high. Higher
percentage of PC privileged students does not daysignificance on the average of their
achievement. The trend is even reversed, suclttheatries with higher PC penetration recorded
lower scores. A correlation of -0.51 is calculatglihwing anti-correlation.
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Figure 3: Association of availability of computexsschool for instructions and TIMMS score of
Math exam for grade 8.

To gain further insight into the impact of ICT otudents’ achievements and to test the
preceding results in a way to generalize them, madyaed the students’ achievements trends
versus wide range of students-to-PC ratios. FiGuabove illustrates the correlation between the
percentage of students with 1-2 PC, 3-6, and >6d&dstheir TIMMS scores in math at the 8th
grade. Once more no correlation can be inferredatiremarkable about this diagram is that
the trend lines that represent each level are dlriyiisg on top of each other’s, which
additionally emphasizes our initial findings thhete is no clear association between computer
use and students’ achievements. In fact, the limelwrepresents the best student-to-PC ratio lies
below the two others.

So far association is tested across different wms) however, some people might argue
that it is not wise to contrast different countriegh each other’'s as they might have different
settings, cultures, beliefs, practices, etc. Thasting each country records in regards to the
correlation of PC penetration and TIMMS score miighfer a more realistic image. This leads us
to a new hypothesis which states that higher patetr of PCs at school of the same country
leads to better TIMMS scores.
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It is very easy to test that based on figure 3. Terks that represent the computer
penetration level are that line on top of each tghewhere the triangle represents the 1-2, the
diamond represents the 3-5, and the solid bladkesirepresent the >6 students per PC. Again
there are no clear trend in how these marks airgglimp, which further indicate that the difficulty
in securing correlation between computer penetndégel and students score in Math.

Table 1
Correlation between average students’ achievementd the level of computer usage for
instruction in their schools as revealed by the TINMS scores for grade 8

Country Average TIMMS Correlation between TIMMS score and

score computer usage

Armenia 457 -0.968619605

Finland 518 0.912870929

Georgia 421 -0.686742834

Ghana 326 0.17740106

Hong Kong 576 -0.419313935

Italy 500 -0.755928946

Jordan 399 -0.042640143

Korea Rep. 589 -0.952216581

To further test the same hypothesis, a new expatimas designed, in which a random
sample of countries was picked up from the 63 dhffie participating counties. Students-to-PCs
ratios have been correlated with their achievemienkdath tests as reported in table 1. The table
shows no clear trend in results, as most counia@e exhibited anti-correlation relation. Among
the tested countries, Finland indicated a high ele@f correlation between PC penetration in
their schools and the TIMMS scores they achievadath. On the contrary, Korea, which scored
the highest in math, exhibited anti-correlationhwé correlation value of almost (-1), which
indicates higher penetration of PC at their scimaksociated with lower TIMMS scores.

What has been discussed so far applies only tsttigents results in grade 8 math tests.
Thereof, a valid question would be whether the gued results apply to science scores for the
same grade. The results of the correlation betwetaent-to-PC ratio and their science TIMMS
scores for grade 8 are reported in figure (4). Omgain, what has been revealed for math is
applicable for science. Correlation is hardly seethe diagram, and the correlation square factor
is less than 0.1, quite far from the true correlasquare factor of 1.
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Figure (4): Correlation between grade 8 studentshi@vement in the TIMMS score for Science
and the percentage of students with availability fC for 1-2 students for instruction at school.
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Thus far there has been no evidence of correldietveen computer use at school and
students achievement for both science and Math.edewone might argue that the invisible
impact has to do with the restrictions placed dyost's authority on the PCs and Internet use by
students. This is why some people are debatingttieatise of computers at home might have
more pronounced impact on students achievementsiths at school. To examine that, a new
experiment is designed to measure any possibleslation between students’ achievements
versus PC and Internet use at household. Results depicted for grade 8 science subject in
figure 5, and math in figure 6.
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Figure (5) Correlation between grade 8 science TI®btores and the level of PC penetration
per household

It is quite unmistakable from the figure that these sort of correlation between the two
parameters in the sense that the higher the PGrpgae per household the higher the TIMMS
results. Remark that a value of R2 of 0.34 indeatesmall correlation between TIMMS scores
and the PC penetration. In figure (6) a correlabetween TIMMS science score and the Internet
penetration per household is depicted.
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Figure (6) Correlation between grade 8 science TI®btores and the level of Internet
penetration per household

48



ISSN Online: 2076-8184u¢opmariitai TexHoorii i 3acoou Hasuanus, 2014, Tom 43, Ne5.

Yet again it is evident that there is a sort ofrelation between the TIMMS scores and the
Internet penetration per household. R2 value d Gs4ecorded in this case, which is reasonably
high enough to state the existence of correlafldms result is somewhat in contradiction with
result recorded for the correlation between TIMMS®res and ICT penetration at school. One
possible explanation is that household PC andriatgrenetration reflects socio-economic status
of students’ families which is pronounced by th€&IMMS scores. Remark that participating
students were asked to fill in an information sheleich includes information on their ownership
of PC and Internet among other issues. But we ause careful that association of the two
indicators does not mean causation, i.e. it ish@sause PC’s and Internet penetration are high
per household is the reason behind their achievenodémigh scores.

4. DISCUSSION

The present research discusses the preliminarytsesiua study dedicated to assess the
association between the use of ICT at school amdests’ achievements, as measured by their
scores in math and science of the TIMMS 2011 istigonal tests. Though the tests are organized
for the 4th and the 8th grades, the research effodus on the 8th grade alone. The research
team believes that 8th grade students are morerenatuheir ICT proficiency to advance their
knowledge than they are in grade 4.

It is reasonably apparent from the preceding amatiist association between computer use
at school and student TIMMS score is missing intmegression tests done in the course of this
research. This basically means that frequent ussowiputers at schools for instruction is not
manifested in the students’ achievements. This losian applies to both math and science
scores for the 8th grade for the 62 countries dautied in TIMMS and covered by the study. The
same conclusion was reached when the results dégbeperforming countries were analyzed.
Testing the best performing countries was concefed@st the hypothesis which states that ICT
can only contribute to improve students’ perforneamath whom all or most other needed
requirements, such as teaching resources, teaelwvetopment, libraries, etc., to achieve high
scores are made available.

In an attempt to eliminate other distracting uncolfeéd parameters from the study, and to
analyze schools from the same cultural and envieotah settings, similar association tests were
performed for participants from the same countihede tests yet again revealed no correlation of
any significance. Some results even indicated @ortielation between computer usage and
students’ achievement in both math and science.

It is quite hard to explain these results basedhendata provided by the TIMMS 2011
report, however, the researcher will try to expl&i@ results trends based on his experience in the
use of ICT within his local context, the Palestm@ontext. Remark that the author is working as
a consultant for the ministry of education in thedd of ICT employment in education. The most
crucial issue which determines how ICT impacts stusi performance is decided by how these
technologies are employed by schools. One possipéanation of the results is that the use of
ICT at school in most cases is meant to advanaests skills in using ICT rather than using
these tools to advance their knowledge and undetisigs in subject matters. It is believed that
in most schools ICT use is not linked to pedagoBgcker 2000, Dynarski 2007). This is
confirmed by many reports and most importantly, ItifeDev (2005) report which clearly stated
that positive impact is more likely when linkedgedagogy, and ICT can have positive effects on
student achievement when ICTs are used appropridgtelcomplement a teacher’s existing
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pedagogical philosophies, (Trucano, M. (2005). Yassel et al. (2005) clearly stated that in a
country like Netherlands, the use of ICT is limitedword processing, browsing the web, and
email rather than for pedagogical targets.

The additional cause which impacts the use of I@ Bd&hool students has to do with the
time available for students to use these technefoglVe believe that students do not have time,
long enough, to impact their scores in internatigasts in subjects like math and science. For
instance, in Palestinian schools, students use gtargfor two to three hours a week to teach
basic computer skills. This entails that the padshts time per week is less than one hour, as 2-
3 students per PC is the typical scenario in puidticools. Other reports like (Nachmias el al.
2008, Webb 2008, Voogt 2008, OECD 2005, OECD 20a#)firm this claim.

Results inferred from these tests clearly asserasswociation of any kind between ICT
school resources and students achievements ade@\umaTIMMS 2011data. Yet, this does not
absolutely refute the association between ICT aratl@mic achievements. Some people might
argue that at school students do not have the smgesime and freedom of use of these
technologies to advance their education, and whkagpens that they have the needed time and
resources their attainments will be improved. Tlast is emphasized by many reports, for
instance, OECD (2005) has shown that students fuk&Toat school is considerably less than at
home.

To test these arguments, the correlation betwe@&nukg at household and TIMMS scores
is inspected. Contrary to former results, a positorrelation was found between household
computer penetration and academic achievementsdasated by figures 5 and 6 above. A
correlation value of 0.65 was calculated for Ingtrrand 0.58 for computers in household. These
results clearly reveal a correlation of some kittchugh moderate, between ICT and students
achievements. Eickelmann, et al. (2014) using 0ILZ'IMMS exam results, arrived at the same
results using TIMMS 2011 data for grade 4, whemamater use at home positively affects the
school children scores in math and science.

At this point in the investigation a valid questigops up; why there has been no
correlation between computer use at school andestadachievements, but a correlation was
found between computer use at home and studertgwanents. Remark that the study has
included more than 60 countries of different sam@nomic conditions. Even though there has
been some degree of association, we have to begsuh referring to causation; i.e. to refer
improvement in TIMMS scores to the increase in cotaphome use by students. There could
be other factors that can be counted for the iseréa TIMMS scores, and accompany the
increase in penetration of ICT in household. Thimistimes referred to as indirect or (secondary)
association between the two parameters, a state wigeassociation is recorded not because
there is a direct link between the two tested factbut because of the presence of another
(hidden) factor, called co-founding factors. Wea@pate that the factor that happens to co-exist
with the increased penetration of ICT at home & ghcio-economic condition of students. It is
quite known that ICT penetration is highly correthtto the socio-economic conditions as
indicated by many international studies, see (Clirfrairlie, 2010) and references therein.

Luckily, the TIMMS report included students’ so@geenomic conditions as a parameter,
reflected in three levels; affluent, moderate amshdlvantaged. Figure (7a) depicts TIMMS
scores for countries as a function to the percentd@ffluent students in that country. And figure
(7b) depicts the TIMMS scores for countries as acfiwn of percentage of disadvantaged
students in their schools.
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Figure (7a): TIMMS score in Science for grade &dsinction of percentage of disadvantaged
students.

As indicated by TIMMS report, the socio-economiadibion of the students’ families is
among the factors which influence the students TB/8tores. It is reported in by Mullis et al.
(2012) that there is an increase of 119 pointsha Math exam between students belong to
families with plenty of resources, and those belémdamilies with few resources. Students
belong to rich families who scored higher in TIMMSience and math tests, are definitely
capable of owning a PC and connecting to the leteand this might explain why students with
high PC and Internet penetration achieved higheamresc

The impact of ICT on Math and Science educatioruireg further investigation at the
microscopic level to be able to state whether I@$ & real and significant impact on academic
performance. From the above results it is very hambnclude that the presence and use of these
technologies does impact students’ achievementgingaomputers at home and connecting to
the Internet is something and using these techieddgr education purposes is something else.
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We do believe that using ICT to achieve better Itesiequires employing several resources,
through complex processes than just learning howst these technologies. As reported by
OECD (2005), enormous factors frustrate the implaateon of ICT in curriculum, and this is
mainly due to the fact that the use of ICT requitesmastery of complex cognitive skills.

5. CONCLUSION

In this research the impact of the use of ICT ladthchool for instructional purposes and at
home for general use is investigated based on th#disped data by the TIMMS 2011
international exam authorities. The analysis figdifiail to support any significance correlation
between ICT use and average students’ achievemehts. conclusion applies to the rich
industrialized countries and the poor developingntoes as well, and it is applied when all
participating countries are counted for, as webliaalysis within the same participating countries.
In many cases, frequent use of computers for iastmal purposes led to lower TIMMS score
both in math and science.

It is to be remarked here that the issue of detgdthe impact of ICT use on students’
achievements is not that easy job, since studeatkievement is a multifactorial causation
process that has so many interrelated parametense $arameters might be stronger than ICT,
and work to offset its influence on students’ sepi@nd this is why it was not easy to detect it
throughout the analysis of the TIMMS results. Hoerewe were encouraged to do the analysis
since there are several other parameters with @adhthat is so apparent on students’ TIMMS
performance such as library size, teaching contiavailability of resources, family economic
condition, etc.

The fact that we fail to establish an associatietwieen the use of computers at schools and
students achievements does not undermine theisemie of ICT as an independent skill that is
needed to be mastered by every single student repwatCT is indeed a basic skill that should
be professionally taught to any students as itesded in all facets of life, not only to achieve
higher level of educational achievements. In thst 2&ntury, ICT skills or what is called digital
literacy is an undivided part of every country eatimnal system and it is crucial as is reading,
writing, and arithmetic skills.
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BUKOPUCTAHHS IHOOPMAILIMHUX TEXHOJIOT'TA 1 HABUAJIBHI
JTOCSATHEHHSA YYHIB IOYATKOBOI IIKOJIA

XaJig Cain Padasx

JoneHT JloCIiTHIIBKOTO EHTPY MPHUKIAHOI MATEMAaTHKH
Apabo-ameprKkaHChkHi yHiBepcuteT, [lanecTrHa
khalid.rabayah@aauj.edu

AHoTamis. 385130k Mixx nommpenssM IKT Ta ocBiTr € peaMeTom rapstaux ae6atis B IKT Ta ocBiTHIX
KoJax. ICHyIOTh TOCHTH Pi3HI JYMKH: Bi MO3UTUBHMX HTY3iaCTIB 10 CKENTHKIB Ta THX XTO HE BIpUTH
y BriuB IKT Ha nocsarHeHHs yuHiB. MeTOI0 1aHOi pOOOTH € TOCTIIUTH HAsSBHICTD OYAb-KOT KOPEISIIil
MDK aKaJeMIiYHUMH JOCATHCHHSMH Y4YHIB, SK II€ OIHCAaHO Yy MDKHAapOJHOMY IIOPiBHSIIBHOMY
JOCITIJDKEHH] SIKOCTI MPHUPOJHUYIO-MAaTeMaTHIHOl OcBiTH y4HiB 4-X Ta 8x kmacie TIMMS 2011, i
npornkHeHH IKT B mxonu i nobyT, 3 akIeHTOM B IEPITy Yepry Ha KOMIT'IOTepH Ta IHTepHeT .

CraTTsa 6a3yeThcs Ha aHaNi3i JaHUX, OMyOJiIKOBAaHMX MDKHAPOTHMM nocmimkeHHsMm TIMMS 2011,
MiXHapOIHUM IIEHTPOM IOCTiKEeHHST Ta MiKHapoaHOI acomialii 3 OIIHKH HAaBYAJbHUAX JTOCSTHEHB.
CraTUCTUYHHN aHaNI3 JaHUX Oyle BUKOPUCTOBYBATHUCS, IS TOTO W00 3'SICYBaTH, UM € KOPEISIS MiXk
piaem mpoHukHEeHHS IKT Ta TecTOBHX OIiHKAaX y9HIB 3 MAaTeMaTHKHi Ta MPHPOAHUYUX HAYK, SIKi
BifmoOpakeHi 3a MiXXHapoHOIO mKanoo TIMMS 2011.

AHaJi3, IpoBeIeHHUH B paMKax JaHOTO JOCITIKCHHS, BKa3ye Ha BIACYTHICTh OyAb-SIKOTO 3B'I3KY MiXK
BukopuctaHHsaM IKT i foCATHEHHSMH YYHIB 3 MaTEMaTHKH Ta IPUPOJHUYMX HayK. Xoya 3B'SI30K MiXkK
JOCSTHEHHSIMU YYHIB HE € MPOCTUM ITUTAHHSM, K€ MOXKe OYTH PO3KPHUTO Yepe3 MPOCTHI perpeciiHuit
aHaNi3, OJHAK, Pe3yJbTaTH BUPA3HO BKa3ywoTh, mo 3actocyBaHHi IKT B mkomax i y moOyTi €
HE3HAYHUM (DaKTOpOM, SKHIl MOXKe OyTH JITKO KOMIIEHCOBAHO IiHINIMMHU OCHOBHHMH (DaKTOpaMH,
TaKUMH SIK: COLQJIbHO-€KOHOMIYHMMI YMOBH, PECYpCH 3 IHCTPYKIiH, MOMIJIMBOCTI BUYHTEIB,
KyJIbTYypHI YAHHUKH.
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Kurouoi ciaoBa: Bukopucranas IKT; tectu TIMMS,; naBuanwni gocsraenns yuniB; IKT B ocBiTi;
e(eKTHBHICTh €JICKTPOHHOTO HABYAHHS.

HCHOJIb30BAHUE NH®OPMAIIMOHHBIX TEXHOJIOT UM U YUYEBHBIE
JOCTHXXEHMS YUAIIUXCSA HAYAJIBHOM IIIKOJIbI

Xamug Cann Padanx

JoueHt HMccnenoBarenbCckoro LEHTpa NPUKIAAHON MaTeMaTHKE
Apabo-amepukaHckuidl yHuBepcuteT, [lanectuna
khalid.rabayah@aauj.edu

AnHotanus. Ces3p Mexny pacrnpocrpanenueM UKT u oOpa3oBaHus SBIISETCS MPEIMETOM TOPSIUX
nebaroB B KT wu oOpa3oBaTenbHBIX Kpyrax. CymecTBYyIOT camble pa3HbIE MHEHHS. OT
MIOJIOKUTENBHBIX HHTY3MACTOB O CKENTHUKOB U TeX., KTo He BepuT BiusHMIO KT Ha mocTiokeHus
yuamuxcs. Llenpio naHHOW paOoTHl SBISETCS HCCIEAOBAaTh HaIW4ue JIO00M KOPPENsLUH MEeXIy
aKaJeMUYECKIMHU JOCTIDKCHUSMH YYEHHKOB, KaK 3TO OIMCAaHO B MEXIYHApOTHOM CPaBHHTEIHFHOM
HCCIICIOBAHNUH KAa4eCTBA €CTECTBEHHO-MATEMAaTHIECKOTO 00pa3oBaHus ydamuxcs 4-x u 8-x xiaccos
TIMMS 2011, u nponukHoBeHne WMKT B mKkomel U OBIT, C aKIEHTOM B TEPBYIO Ouepenb Ha
KOMIIbIOTEpHI U MIHTepHeT.

CraTbst 6a3upyeTcs Ha aHAIHM3€e JaHHBIX, OMYOIMKOBAHHBIX MEKIYHAPOIHBIM HccleoBaHueM TIMMS
2011, MexayHapoJHBIM IIEHTPOM HCCIEeIOBaHHA M MEeXIyHaApOTHOW acCOIHMAIMM IO OICHKE
yueOHbIX mocTivkeHnil. CTaTUCTHYECKHH aHANINM3 JAaHHBIX OyJAeT MCIOIB30BATHCS JUIS TOTO, YTOOBI
BBIICHHTB, €CTh JIM KOppemsinust Mexay ypoBHeM mnpoHukHOBeHHS WMKT u TecTOBBIX OIEHKaX
ydanmxcs I0 MaTeMaTHKHE W €CTECTBCHHBIM HayKaM, KOTOPBIC OTPAXEHBI 0 MEXKIyHAPOTHOHN IITKae
TIMMS 2011.

AHanms3, MPOBEJCHHBII B paMKaxX JaHHOTO HCCIIEOBaHMS, yKAa3bIBAET HA OTCYTCTBHE BCAKON CBS3U
Mexny ucronb3oBanreM KT u JOCTIKEHUAMH yYaIIuXxcs 10 MaTeMaTHKE U €CTECTBCHHBIM HAayKaM.
XOTS CBA3b MEXAY MOCTIDKCHUSMH yYallUXCs HE SBISETCS NMPOCTBIM BOIPOCOM, KOTOPBIA MOXKET
OBITH PACKPHIT Yepe3 IPOCTOH PETrPecCCHOHHBIM aHalM3, OIHAKO, pPEe3yIbTaThl OIPEHEICHHO
yka3biBaloT, 4to mpuMeHeHne MKT B mikomax u B OBITY SBISCTCS HE3HAYUTENBHBIM (DAKTOPOM,
KOTOPBbI MOXXET OBbITh JIETKO KOMIIEHCHUPOBAaH APYTMMU OCHOBHBIMHM (DakTOpaMH, TaKUMH Kak:
COITHATFHO-3KOHOMUYECKHE YCIOBHSA, PECYPCH C MHCTPYKIHUAMH, BO3MOXXHOCTH yduTeneH, (GakTopsl
KYJIBTYPBHI.

KawueBble ciaoBa: ucnonszoBanne UKT; tectel TIMMS; yue6Hble noctikenus ydamuxcs; UKT B
o0pazoBaHuy; Y3PPEKTUBHOCTH DIEKTPOHHOTO OOYICHUSI.
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