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ABSTRACT

A measure of the fluid intelligence, involving naative data standardization of Raven's Progressteadard
Matrices in Pakistani norms in international comtisxused which has enabled the role of fluid ligehce in academic
achievement in the adolescent to be examined. Tdsept study aimed to explore the role of fluieligence in academic
achievement of adolescents with specific interestdifference of fluid intelligence between high mstkers and
underachievers. Data was drawn from 245 studentbepimainstream private schools of Karachi throaghvenience
sampling. From the collected data, scores of 198@esits who attained cut off average fluid inteltige score were
analyzed. This pool of scores included 115 higheaghts and 84 underachievers. Fluid intelligence maasured through
Standard Progressive Matrices (SPM; Raven, 1988}ta previous exam overall percentage was usadoasameter for
measuring academic achievement. Statistical asalysing SPSS revealed a significant positive aatoni between
academic achievement and fluid intelligence. Resal$o indicated a significant difference of flumdelligence between
high academic achievers and underachievers. Futireretical and practical implications for schomf&l researchers are
discussed in detail. Furthermore, the utility oflarstanding the role of fluid intelligence in acauie achievement among

adolescents will be explored.
KEYWORDS: Academic Achievement, Adolescents, Fluid Inteltige, High Achievers, Underachievers
INTRODUCTION

Academic achievement is the biggest and a compigitanmental intervention contributing to the dexmhent
of an individual. An extensive amount of researals been done in order to establish a relationssiyden intelligence
and academic achievement in different domains swash health, wealth, education and job performance.
A lot of research efforts have been concentratadvastigating a crucial role played by intelligena learning outcomes
and academic performance at educational settingmlt&rg (1997) described intelligence as the gkl mental ability.
Gardner (1983) formulated Multiple Intelligence (Mheory where he defines that Ml is a popular apph to describe
and characterize the ways in which learners leah respond which is unique. Multiple Intelligendeedry involves
various aspects of intelligence such as linguistidegical, mathematical, spatial, musical, kinetithe
intrapersonal, interpersonal and emotional. Aceaydio the theoretical framework, intelligence isnalti-dimensional
notion which was initially considered as a uni-dire@nal concept in 1905 and was later as a muttiedisional concept in
1983. Terman (1967) introduced the term Intellige@uotient (1Q) which mainly focused on cognitialiies such as
problem solving and memory, and during the firsif lnd the 20" century were regarded as an adequate measure of

intelligence which is later disregarded.
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Academic achievement is defined as mastering aifspeontent based on specific knowledge and skills
The word academic achievement connotes accomplighimeg effort in contrast to academic ability whigh less
environmentally influential in comparison to academchievement. For centuries, intelligence is usgdeterminant of
academic achievement which demarcates achievers wamdkerachievers. According of Ries and McCoach
(2000), underachievement is defined as an actyabgéween the real potential and the actual pedao®. For the last
few decades, researchers have understood the anpertof understanding the dynamics of underachiemerand
explored it with various studies (McCoach & Siegh®11; Smith, 2005). These explanations led toedhffit kinds of
underachievers thus, identifying multiple caused eombinations of these factors contributing to emghievement of
adolescents in educational settings. Rimm (2008)srexploratory research study identified variéattors among middle
school adolescents including constantly fearingualinis intelligence, his self-image, escalating petitive attitude with
classmates and demanding school curriculum whictkemahem vulnerable to underachievement. Additignal
he proposed that no biological nor neurologicall@xations account for underachievement in theditee thus, indicating
that underachievement is a learnt academic behaMoreover, he directed towards the need of expipthe main
mechanisms of the child's education; the home &aadsthool. Younger, Warrington and McLellan, (200&)e also

reported that, the underachievement is a complexnauiti-dimensional issue.

General intelligence also referred as fluid inggdhce was defined by Martinez, (2000) as the ghditunderstand
complex relationships and solve novel problemsidrhtelligence is usually measured by adminisigtsts that involves
deductive and inductive reasoning, which reflebtsdbility of an individual to think, reflect andlge complex problems
based on logical reasoning and make inferencesgmfisant way. Several researchers have conclutiad there is
empirical evidence for a strong relationship betwdeid intelligence (also called as general cogaitabilities) and
academic achievement (McArdle & Woodcock, 1998 Knrist & Gustafsson, 2008). According to longitudimgowth
modelling, fluid intelligence predicts not only thevel of achievement, but also the rate of leagramd achievement.
However, the nature of the relationship among flintklligence and academic achievement is stilbimatusive and

requires further experimental validation.

It is noteworthy to understand the fact that actwydo conventional methods, academic achievensmanly
measured by administering tests in order to assesk validate the information formally taught in tisehools.
As a wider concept according to Schneider and MaG(2012), academic achievement is also closelytadldo
crystallized intelligence which focusses on thetldegnd breadth of the knowledge, based on the salfiene’s culture.
Accordingly, intelligence is highly correlated totpntial whereas, achievement is related to thewtian of the potential.
Although both intelligence and achievement are idmned as the separate entities but are viewedvasoterlapping
aspects of Catell's Investment Theory. Accordingttell’s Investment Theory, fluid intelligenceti®e underlying cause
of achievement because more capacity to learn gisednore efficient and rapid learning. Based oreptidls and
capacities of learning, it is invested into expeces and significantly transforms into knowledge.
Various other factors apart from intelligence sashmotivation, persistence, determination, forndaication and personal

experiences play role in transforming potentidiuiéilled potential.

In short, the aim of the study is to outline thedgints from different schools to assess the piedigtlidity thus,
examining if there is a correlation between ingedhice and academic achievement. Furthermore,utlg atms to evaluate

that whether intelligence is the robust predictbracademic achievement among adolescents. Thecatidh of the
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relationship existing between the student’s imgeltice and academic achievement is carried out siingefollowing

hypothesis:
» There would be a relationship between fluid ingedtice and academic achievement.
» There would be a difference of fluid intelligencetlveen high achievers and underachievers.

LITERATURE REVIEW

Several studies are documented in the literatureravimiesearchers have made utmost efforts to estahli
relationship between various social factors andsqality traits. According to a study by Gracia, & al.,
a relationship between general intelligence, cosmeés and academic achievement among universigests was
investigated. The primary aim of the study was #idate the existing relationship between the sitidegeneral
inteligence and the perception of competencies tudemt possess including academic achievement.
The study involved analysis of a sample of 343 ersity students where students were evaluated diegatheir core
competencies and academic achievement based eevsélfated questionnaire on a scale of (1-10).ctoféal analysis to
all the competencies (30 general and 10 specifegevapplied which elucidated a significant relagitip between general
intelligence and academic achievement with a pevalfi0.001 and for other non-specific competeneied academic
achievement the p-value is 0.0Q%f0-Garcia, F., & Hughes, E. H., 2000)

According to a study by Samuel Greiff and JonasN€ubert (2015), complex problem solving skills is a
important cognitive skill, which is widely wused innumber of educational achievements. However,
it is important to understand that despite of thi@ewprevalence, the validity of the construct anapirical understanding
of complex problem solving skills is feebly unded. The study aims to evaluate internal structireomplex problem
solving skills and establishing a relationship esw complex problem solving skills, fluid intelligge and academic
achievement. The results indicated that the relatipp between complex problem solving skills, flimdelligence and
academic achievement exhibited moderate corremti@verall, the study highpoints role of complexlgem solving
skills, in predicting academic achievement anddfliritelligence, and further advances knowledge ahmlex problem

skills, in the capacity of fluid intelligence undeducational context (Greiff, S. & Neubert C. 013).

A recent study by Treena Rohde and Lee Anne Thom(2@09), examined a direct relationship betweemh@
GPA and SAT scores. Two different IQ tests weredusehe study, to measure fluid intelligence iRavens Advanced
Progressive Matrices and Mill Hill Vocabulary Scal®avens Advanced Progressive Matrices is antaffemeasure of
problem solving ability, in novel situations, suahfluid intelligence and Mill Hill Vocabulary Ses is a good measure of
verbal intelligence i.e., crystallized intelligendecording to the results of the study, fluid amgistallized intelligence are
by far the most important predictors of academicieaement, along with other factors. Crystallizeteiligence is not
significantly linked to GPA however; demonstratestaking positive correlation between SAT scoresl anystallized
intelligence. On the other hand, fluid intelligensleows a combined correlation of 0.40, with GPA &WAIT scores,

as significant measures of academic achievememtd®hr & Thompson, Anne L., 2009).

Rohde & Thompson, (2007) explained variation indacaic achievement, with general cognitive abilityda
specific cognitive abilities, Grade Point AveragedaSAT scores were used as parameters, to measatkeric
achievement and working memory, processing speedsaatial abilities were specific cognitive abégi of interest.

The results of the study concluded that, thereli® 50 75% of the variance in academic achievemieatt ¢could be
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accounted by general cognitive ability, alone. Remnore, he emphasized that, the exploration ofnéeire of the
relationship between general cognitive ability aachdemic achievement, can lead to widespread iatjgits in

theoretical and practical interventions, in acadeseitings (Rohde & Thompson, 2007).

Similarly, Jensen, (1998) found that, the acadeanfdevement of students in high school was stgoagsociated
(0.50 to 0.70) with intelligence scores. Laidrallidann, & Allik, (2007) proposed that, intelligente causally related to

achievement, reporting that, students’ achievemadigs most strongly on their cognitive abilitifs;ough all grade levels.

However, Luo, Thompson, & Detterman, (2003) in thexploratory study, highlighted on the associatain
general cognitive abilities and academic achieverabawed that, in the beginning, the divided vareabetween general
inteligence and academic achievement was nearly%,30but when mental speed component
(one of the component of general intelligence) wantrolled, the shared variance between generelligegnce and
academic achievement was decreased to approximateyo. It was concluded that, the relationshipneein general
intelligence and academic achievement was in lgrge, associated with a mental speed componenteogrgl

intelligence.

Watkins, Lei, & Canivez, (2007) also pointed theistence of considerable debate, regarding the tausa
precedence of intelligence and academic achievemenxbrding to their review, some researchers \iigelligence and
achievement as identical paradigms whereas, otteensd the relationship between intelligence andie@ment is
reciprocal. Still, others confirm the associatioetviieen general cognitive abilities and academiciezelment
(Laidra, Pullmann, & Allik, 2007).

MATERIALS AND METHODS
Participants

Schools were selected through convenient samphdgvaluntarily took part in the study, by signirgetletter of
permission for data collection. All the schools &enainstream private schools of Karachi. Two hudidred forty five
adolescent students of these schools, participatdde research study. All the participants belahge 8th standard.
Scores of forty six participants were not includedhe analysis process as their fluid intelligenezs below average
which  didn’t qualify as underachievers in thegant study. Conclusively, One ninety nine pardinip became part of

the study (102 males and 97 females). The ageidénts ranged from 13 to 16 years with the mearoa8.14 years.

The Scores achieved on the Standard Progressivechit Pakistani norms Ahmed, (2008) were used for
predictive scores of fluid intelligence in the presstudy. The standard definition of academic eahnent followed in
the study outlines participant’'s last year’s achikwverall percentage was considered as their \ahient level.
Students who performed according to the expectatbnpeance of school that is 75 or above 75 pergm#tawere
considered as high achievers and those participamsachieved below 75 percent but attained at keasrage intellectual
capacity level in Standard progressive Matriceswese considered as underachievers. The seleatidh percentage as a
cut point for the classification of achievementdewas based on interviews that were taken fromoath upper

management (either principal or section head, basdtieir availability).
Measures
Measures used for this study wéag Demographic Information form &) Standard Progressive Matrices (SPM)

(Raven, 1983)revised and updated in 2008 as pestBaknorms.
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Demographic Information

Demographic information form was designed to euvaldle information related to the participant’squeral and
educational profile. This included participant’snma (optional), age, gender, school name and grhade/cAchieved

percentage in last final exams was also includetigsection(which was later verified with schoetords).
Standard Progressive Matrices

Pakistani norms established by Ahmed, (2008) weeH dor the scoring of participants’ scores in adance
with the classic forms of Standard Progressive idesr(Raven, 1983) suggesting that at a specifitt pb time, the norms
are stable across cultures but have changed daihatbver the passage of time. This measure id ts@ssess the fluid
intelligence of participants. The (SPM) is widelyed for measuring abstract reasoning and is caesices a nonverbal
estimate of fluid intelligence. (Bilker, et. al. 22). Researchers from all the five continents haiteessed the good
psychometric properties of SPM. Therefore, it islely accepted and used intelligence scale (Murphpa&idshofer,
1998; Kline, 2000; Irvine & Berry, 1988; Sbhaibi, dlissaleh & Ahami, (2014). Similarly, normative ddtam the
standardization of Raven’s Progressive Standardidéatin Kuwait in international context is usech(ded Abdel Khaleq
& John Raven, 2015).

The Standard Progressive Matrices (SPM) scale stsnsf 60 problems divided into five sets. Eachhedds 12
problems. The order of the problems provides thadsrd training in the approach of working. Thefeets provide five
opportunities for grasping the method of solvingmis. In whole, the sets offer five progressive sssents of an

individual’s intellectual capacity level i.e. Fluidtelligence.

For the present study, the norms of the test walfewed by a local study conducted to develop lozdional
norms for the use of the classic form of the Stashgmogressive matrices in Pakistan. (Ahmed, Khar&aRiaz, 2008).
The Raven’s standard progressive matrices splitrehability in Pakistan was found to be 0.89, wsitg good stability
and high consistency. The validity of 0.26 was fbuwhen it was correlated with ‘DRAW A MAN” test
(Ahmed, 2008).

Procedure

Authorities of selected schools were contacted @arhissions were taken prior. On the day of dateatmon,
the students were asked for their voluntary pgditon in research. The participants were also radsabout the
confidentiality of their provided information an@st results. Then questionnaires were distributedng students.
Demographic items were read aloud for studentiep tould answer all questions. Further, Partidipavere provided
with the record forms of SPM test. They were askedll in particulars related to them on the retdorm. When they
were done, test booklets were distributed amonticzants. According to standard instructions pded in SPM manual,

SPM was administered to students. Lastly, dataamatyzed through statistical software package SPSS.
RESULTS

Results of the present study supported both ofdireulated hypothese$able 1 presents significant relationship
between fluid intelligence and academic achieven{ent 0.327,p = 0.00). Further,Table 2 shows the significant
predictive power of fluid intelligence. Liner reggon showed that the variance caused by fluidligg@ce in academic
achievement is 10.6%. (R? =0.106, F (1) =28.p65 0.00). Moreover,Table 3 shows the results of independent
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sample t- testt (197) = 4.388p=.000,d = 0.642. It shows the significant difference afidl intelligence between high
achievers (n = 115, M = 42.504, SD = 6.315) anceuachievers (n = 84, M = 38.88, SD = 4.877). Meainisoth group

showed that, high achievers possess better ab#imking then underachievers.

Table 1: Correlation between Fluid Intelligence andAcademic Achievement

Variables N R Sig.
Fluid Intelligence 199 0.327 0.00
&Academic Achievement ) ’

Correlation is significant at 0.00 level (Bated)

Table 1 shows the association between fluid imfelice and academic achievement. The findings disgla

significant positive association (r = 0.327, p=0).between fluid intelligence and academic achiexam

Table 2: Regression Table Showing Predictive Powef Fluid Intelligence

Predictor B SE R’ B AR? F
Constant 50.745 4.942 L
Model | Intellectual Capacity 0.580 0.119 0.106| 0326/ 0103 2896

Present model found a significant effediwfl intelligence on Academic Achievemeght(0.326, t = 4.860,
p = 0.00) This model explained 10.6% of variance£& 106, F (1) =28.96, p = 0.00).

Table 3: Independent Sample t-test Indicating a Dference of Fluid Intelligence between High

Achievers and Underachiever

. High Achievers(n=115) Underachievers(n=84) : \
Variable Mean SD Mean SD t(df) Sig. Cohen’'d
Fde_ 42.504 6.315 38.88 4.877 4.388 0.00 0.642

Intelligence

An independent sample t test showed that therelif€e in Fluid intelligence scores between thé lsighievers (n = 115,
M = 42.504, SD = 6.315) and underachievers (n = B4= 38.88 SD =4.877) were statistically significant, t (197) =
4.388, p =.000, d = 0.642

DISCUSSIONS

The overall goal of the study was to determine twerelation between fluid intelligence and academic
achievement and to evaluate the difference in fioidlligence of high achievers and underachievemsistent with the
hypothesis, academic achievement and fluid inteficg was correlated. Although our findings were eotirely as
hypothesized. This is because the association eetaeademic achievement and fluid intelligence praslicted earlier
too.The findings of the present study are similartiose of previous studies (e.g. Watkins, Lei, &niwez, 2007;
Deary, Strand, Smith, & Fernandes, 2007) indicatsignificant positive relationship between fluidtaligence and
academic achievement. Further, results revealadfthia intelligence can also predict academiciagément. In addition,
the outcomes of the study revealed significantedéfiice between the fluid intelligence of high aehis and
underachievers, which contradicts with previousilatudy of Hasan (2008), concluding no significdifterence in fluid

intelligence between high achievers and underaehsewere evident.

Present results indicate the need of in-depth aisabf independent cognitive variables, associaiitil academic
achievement. Ren et al. (2015) presented a newuatad how fluid intelligence affects academic aslEment? They
divided fluid intelligence into two components inding learning component which was associated thighposition effect

of intelligence items and other was constant corappavhich was independent of the position effeatdifgs showed
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that the learning component had significant contidn in the prediction of math and verbal perfontethan the constant

component.

Furthermore, Dingfelder, (2005) proposed that, ¢aetral component of the brain is responsible &asoning
and problem-solving, which can be enhanced thraughtal exercises. This knowledge can be helpfaddressing the
issue of underachievement. The teachers shouldpbated with this new knowledge and inculcate sucadamic
activities in class work that help students in ipatar underachievers to enrich their ability odsening and problem
solving. Simultaneously, explicitly promoting thiotion of possibility will increase intellectual iity and will also
facilitate the underachiever in terms of acadensitievement as Yeager & Dweck, (2012) argued thatdset plays an
important role. He argued that, advancement in etéc performance can be seen, if students are taudielieved that,

intellectual abilities are qualities that can bealeped and are not fixed.

Cowan, (2000) who studied the role of working meyniarenhancement of academic achievement buildsyon
stating,"It seems to me that children in the tragngroup may have learned to have a better attitodard the testing
situation, whereas children in the control groufhvowepeated easy problems--may have learned thaesiing situation
was boring and uninteresting.” He added that, ifferdnces aroused on a variety of tasks duringtaiexercises, among
participants in experimental group could be theiltesf better motivation and attitude, rather ttaahasic improvement in

working memory.

Present findings also highlights that, widely adedp definition of underachievement
(eg: McCoach, 2000 & Rimm, 2008), which was thenfiation of the present study can only be used émtify
underachievers. In accordance with present findiegchers and educators need to be vigilant tgodiet that, these
underachievers may be performing lower than thein dluid intelligence, but also may not be equalyellectually
capable as high achievers. So, it seems equallgssary to work for the advancement of the fluictligence of

underachievers, with exploring and dealing witheottieterminants, hindering their academic progress.

Moreover, 84 out of 199 students were identified waslerachievers in this study. This alarming figure
(42.2%) has indicated an urgent and high needkifigameasures to address the phenomena of undevachént. This
finding is in congruence with previous findings bfipert and Pyryt (1996) earlier, which establistesine results
concluding that underachievers were growing in nersband the numbers significantly increased, assthdents
progressed from grade 5 to grade 8. Similarly, IB4R2002) also affirmed that, it was during sixeight grades that, a

pattern of underachievement consistently emergedaademic assessments.

Related to these findings, it might be interestingexamine and further research various other reiffe sub
domains of fluid intelligence, rather than considgras a single homogenous construct. It is quitesible that, different
aspects of fluid intelligence are differentiallylatied to both the groups’ i.e., high achievers amtlerachievers.
Establishing relationship with differential compaite of fluid intelligence, would require additionadeasures of fluid

intelligence.
CONCLUSIONS

The present study provides an account of how fiatglligence influences academic performance, among
adolescents. To conclude, the current study vaiiatio hypothesis establishing correlation betwed intelligence and

academic achievement and differences in fluid ligeshce of high achievers and underachievers. Eurtbre, the results
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are in line with the fact that academic learning achievement is the primary predictor of perforoemat educational
settings. These findings provide a concrete evidaridow fluid intelligence regulates and predatademic performance
and achievement, among high achievers and undesamiiand validate the utilization of the intellige based tools and
analysis as educational tools. Furthermore, theiremapevidence supporting hypothesis providesghsito the learning
function of fluid intelligence in relation to acadi&E achievement, to acquire strategies and knowdesfgvarious other

domains and components of fluid intelligence.
Limitations and Recommendations of the Study

The major limitation of the study is that the datay not be the exact representative of adolesdedests
nationwide which makes the results of the datgimducible. Although, finding of this small cohagvealed an urgent
requirement of large scale studies in order to tstdad the interconnection of fluid intelligencedaacademic
performance and their impacts on students in ethuredtsettings. Additionally, demographic variabmsch as gender
difference and parent’s qualifications are not @ésed in this paper, that can illuminate more dépgthighlighting other
factors, such as social status, formal educatiole, of parents and gender differences explainirgg ghenomena and
causes of underachievement. Additionally, advanstadistical analysis of data will allow inferringher interfering

parameters, on fluid intelligence.
Implications of the Study

Role of educators and school psychologists arenglyoilluminated, through this study in school sgjs.
They need to help teachers in planning their lessoncognitively stimulating and challenging mannehich sharpen
student’s intelligence leading to better academsults and will open doors for them, for the futapportunities available

in a global ferocious and a competitive world.
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