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Abstract 

Cognitive Styles being stable personality pattern are the distinctive learners’ attitude, strategies for information processing, typical 
mode of thinking and uncovering new concepts.  The present inspection investigates the impact of most well-known style field-
dependent and field-independent cognitive style on numerical skill and vocabulary. In this venture, 200 college students (including 
both male and female) were non-randomly selected who responded to Embedded Figures Test for forming groups. The data analysis 
conducted by using t-test unearthed that field-independent students are significantly better than field-dependent pupils in numerical 
skill and vocabulary.   
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Introduction 

Academic skill can be defined as leading out of the in-born powers and potentialities of an Individual in the society 
and the acquisition of definite skills, aptitudes and competences necessary for self-realization, self-integration, self-management and   
coping with life’s problems. Those skills, not only expected to acquire knowledge, but utilizing it one can demonstrate those worthwhile 
qualities, characteristic of educated men. A skilled person demonstrates his knowledge by what he can do visually, verbally or through 
giving a written document. Embedding academic skill development into general course activities and supportive materials are beneficial. 
The advantages of embedding activities into the focused course materials are helpful for a large number of students, especially to gain an 
understanding of the specific discipline concepts. This kind of processing goes hand-in-hand with their academic skills.  

The base premise of our approach is that skills are most appropriately viewed as multivariate construct. Among the 
numerous factors of academic skills, numerical skill and vocabulary have been considered as two of the most import skill.  

The term “numeracy” is used in the adult education community to include an array of mathematically related 
proficiencies that are evident in adults’ lives and worthy of attention in adult education settings. It is the ability to reason and to apply 
simple numerical concepts consists of comprehending fundamental arithmetic like addition, subtraction, multiplication, and division 
(Brooks, 2010). Along with the mentioned, numeracy also include number sense, operation sense, computation, measurement, 
geometry, probability and statistics. To create the world-class employees in the imminent years, students need to master the 
knowledge of Mathematics and Science at its ideal level. Mathematics is a subject that is difficult to learn (Isahak Haron, 2001). 
Secondary school students are afraid and have negative thought about Mathematics because it is difficult to understand the related 
concepts and to gain mastery over it (Ng See Ngean (1992). In his study, he found that 50% of the secondary school students hated 
mathematics because it is difficult and unattractive. Research revealed that one reason for the failure of students in mathematics at a 
formidable rate other than intelligence and motivation were their cognitive styles (Kim 1996). Students’ cognitive styles which do not 
match with teaching method can lead to students failing (Witkin and Goodenough, 1977; Norlia Abdul Aziz and colleagues, in 2006). 

 

Vocabulary skill is a crude example of crystallized intelligence in Psychology. It reflects a definite set of familiar 
words in a person’s organized knowledge structure. Such skill facilitates both knowledge acquiring as well as communication 
processes of an individual. Cambridge Advanced Learners Dictionary denotes that vocabularies are "all the words known and used by 
a particular person". Laufer and others (2004) advocated that vocabulary knowledge is known as knowledge of the word. Eminent 
researchers in this concern divide, renowned vocabulary knowledge within the scope of its use in either the skills of writing, reading, 
listening and speaking. Thus, they disunited vocabulary knowledge into productive and receptive vocabulary (Laufer, 1998; Laufer & 
Paribakht, 1998; Henriksen, 1999; Nation, 2001; Schmitt, 2014). However, Harmer (2001) has hinted that knowledge of vocabulary to 
the active vocabulary which students can use and call it orally. While a passive vocabulary of words known by learners through 
recognition, but they cannot call and produced through writing. Henriksen (1999) divided the knowledge of vocabulary into three 
dimensions, (a) a partial trend towards the right dimensions that reflect the level of meaning and understanding; (b) the depth 
dimension, such as the construction of the system showing the relationship between words; and (c) receptive -productive dimension 
that shows the learner control and access to knowledge about the word.  

 

Vocabulary knowledge is a benchmark of proficiency in writing, reading, listening and speaking. In fact, knowledge 
of vocabulary dominated a student influences the quality of their writing (Engber, 1995; Milton, 2013; Park, 2012; Stæhr, 2008) and 
shows that students need to master the meaning of the word and its use in the context of writing skills (Chen et al. 2012). 
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To the best of our knowledge, there is a dearth of adequate exploration on reading comprehension in the Indian 
socio-cultural context. The endeavor of student-centric approach is celebrated in the present study by focusing on the cognitive style 
as an influential factor for reading comprehension. In this regard, Witkin’s concept of field independent / dependent cognitive style 
tends to tap features of grouping variable. According to Witkin and Goodenough (1981), field independent people are able to abstract 
an element from its context, or background field. Field independents tend approach problems in a more analytical way. On the other 
hand, field dependent people are more likely to be better at recalling social information such as conversation and relationships. Field 
dependences have a tendency to approach problems in a more global way by perceiving the total picture in a given context. With these 
reasoning behind, we derive the following empirically testable hypotheses: 
H1: There is no effect of Field Independent/ Dependent Cognitive Style on numerical skill. 
H2: There is no effect of Field Independent/ Dependent Cognitive Style on vocabulary. 

 
Method 

Sample: 

Pilot study: A purposive sample of 300 students undergoing a three-year under graduate course from reputed colleges of 
Kolkata participated as subjects in the study. Sample is within the age range of 18 to 21 years, uniform with respect to gender (male 
=150, female =150) from different disciplines, under regular courses.  

Principal study: The sample comprised of 100 male (mean age= 18.83 years, SD= 1.23) and 100 female (mean age=19.39 
years, SD= 1.24) together N=200 second year college students were taken from four colleges of Kolkata through quota sampling 
technique by sectioning the north, south, east and west region respectively. All were presently studying in English version, having the 
mother tongue of Bengali. The participants were undergoing a three-year under graduate of either B.A. or B.Sc. course. Subjects were 
excluded if from any professional course. Subjects were classified into field independent (N= 79, mean age = 19.01 years, SD= 1.02) 
and field dependent (N= 78, mean age =19.26 years, SD= 0.89) category.  

Plan: 
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Measures: 

Embedded Figure Test: This test is developed by Witkin, Oltman, Raskin & Karp (1971) to assess field independent/ 
dependent cognitive style. The subject has to find out a simple figure within a relatively more complex figure with in certain time. 
There are three sets of cards: two sets of 12 cards with Complex Figures, numbered consecutively in order to test presentation, and a 
set of 8 cards with simple forms, designated by letters A to H and two practice cards. This is a non-verbal test and requires only a 
minimum level of language skill for performing the tasks (Cakan, 2003). Reliabilities for the 12-figure, 3-minutes format are all based 
on data obtained by recomputing scores for tests given in the original full 24-figure, 5-minutes form. High odd-even reliabilities have 
been found for the original full form of the test: Linton (1952), .90 (for college men), Longenecker (1956), .92 (for college men); 
Gardner, Jackson & Messick (1960), .95 (for college women). The alpha coefficient of the Group Embedded Figures Test has been 
reported as .82 (Witkin et al., 1981). Kepner and Neimark (1984) reported test-retest reliability coefficients over three different 
intervals as between.78 and .92. Additionally, the Group Embedded Figures Test exhibited criterion validity by correlations with the 
Embedded Figures Test and the Rod and Frame Test (Witkin et al., 1981). The field independent individuals are better performers, are 
able to complete the task in a comparatively less time. They are capable to disembed information from context or surrounding gestalt. 

Scholastic Aptitude Test for Numerical Skill: Scholastic Aptitude Test for reading comprehension was owned, developed and 
published by College Board, an American not-for-profit organization that was formed in December 1899 as the College Entrance 
Examination Board (CEEB) to expand access to higher education. David Coleman has been the president of College Board since 
October 2012, who replaced Gaston Caperton, former Governor of West Virginia. It has two halves, comprised of one, math problem 
solving test encompassed 10 items (having 4 options) and two, math grid test embraced 10 more items (having no options). The SAT 
is a standardized test required by many US colleges and universities as part of their admission process, was initially developed by the 
Educational Testing Service (ETS) who still administer the test, but now it is owned and developed by the College Board. Numerical 
skill test includes the concept like: solving word problems, basic math operations, using decimals, understanding and operations with 
fractions, using percents, calculating taxes, discount and interests, dealing with ratios and proportions, conceptualizing math formulas, 
factoring prime and composites numbers, deal with positive- negative numbers, idealizing absolute values, square roots and scientific 
notations. SAT Numerical skill test is a self administering one and instructions are given in the beginning of the test. There is no time-
limit to complete it. Each correct response is marked as ‘one’. Hence the maximum score is to be 20 as there are twenty total items. 
The internal-consistency reliability has been found to be .93 by Long (2011). The predictive validity of the considered test has been 
found to be .46 – .57 (Long, 2011). In the present study this test was used to understand the numerical ability of the participants. 

Scholastic Aptitude Test (SAT) for Vocabulary Skill: Scholastic Aptitude Test for reading comprehension was owned, 
developed and published by College Board, an American not-for-profit organization that was formed in December 1899 as the College 
Entrance Examination Board (CEEB) to expand access to higher education. David Coleman has been the president of College Board 
since October 2012. He replaced Gaston Caperton, former Governor of West Virginia, who had held this position since 1999. 
Vocabulary test covers 10 items containing four options. SAT Vocabulary test is a self administering one and instructions are given in 
the beginning of the test. There is no time-limit to complete it. Each correct response is marked as ‘one’. Hence the maximum score is 
to be 10 as there are ten items. The predictive validity of the considered test has been found to be .46 – .57 (Long, 2011). In the 
present study this test was used to understand the vocabulary skill of the participants. 

Procedure: 

Pilot study for choosing Scholastic Aptitude Test of Reading Comprehension Test: For this, 3-sets of scholastic reading 
comprehension tests were chosen and administered on 300 college students on the basis of personal contact, irrespective of the 
academic discipline they have been opt for. After calculating the collected data, mean and standard deviation were calculated. Finally 
a set of scholastic reading comprehension test having lower standard deviation was chosen.  

Principal study: At first, Kolkata – the City of Joy was theoretically segmented into four different halves according to the 
directions (i.e. north-south and east-west). One college from each four halves was chosen and 50 data from each halves were collected. 
The respondents were approached on the basis of personal contact with them. Each subject was administered all the above mentioned 
tests in an individual set-up. Sufficient time gap was provided in order to avoid any order effect on the part of the subjects. The 
information schedule was administered to gather personal information about the respondents. Finally, the subjects were administered 
the Embedded Figure Test, Scholastic Aptitude Test for Numerical skills and Vocabulary. 

Results 

The present study has brought out the following significant features within its periphery. The overall results showed some significant 
differences between the selected variables.  
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Table 1 presents the descriptive statistics (mean and standard deviation) of three sets of Scholastic Aptitude Tests for numerical skill 
and vocabulary of the participants. As depicted, lowest standard deviation has been observed in Test 3. 

Table-1.  Mean and Standard Deviation of 3 sets of Scholastic Aptitude Test for each Numerical Skill, and Vocabulary Skill 

Dv Test 1  Test 2 Test 3* 
Numerical Skill N Mean SD N Mean SD N Mean SD 

300 5.87 2.05 300 6.32 2.89 300 6.61 1.19 
Vocabulary Skill N Mean SD N Mean SD N Mean SD 

300 7.38 2.99 300 6.64 2.21 300 7.62 1.96 
*Test selected for the final work 

Based on the Mean and SD test for numerical skill and vocabulary skill have been selected.  

Table 2 reveals that field independent / dependent cognitive style has significant effect on numerical skills and vocabulay (p<0.01). 
The Levene’s F indicates equality of variances for the mentioned variable calculated for two groups. 

Table-2. Descriptive statistics along with independent sample t-test that shows the difference between the field dependent/ 
independent students in their reading comprehension test scores. 

Numerical Skill Field Independent 79 8.35 4.04 1.55 8.34** 155 
Field Dependent 78 3.87 2.54 

Vocabulary Field Independent 79 8.47 1.56 1.02 7.64** 155 
Field Dependent 78 6.33 1.92 

*p<0.05, **p<0.01, Winsorization procedure was followed only which is indicated unequal variances by Levene’s F 

Independent sample t-test was computed to study the effect of field independent/ dependent cognitive style on reading comprehension 
of college students. It has been found that field independent individuals are significantly better than their dependent counterparts. The 
first hypothesis which states that “There is no effect of Field Independent/ Dependent Cognitive Style on reading comprehension” is 
hereby rejected by the findings and in this way, the first objective of the study is achieved. The finding is similar with the study done 
by Nozari and Siamian (2015) who reported that the more field independent; the higher the reading comprehension skills and learning 
English. 

Discussion 

The primary objective of this study was to examine the impact of field independent/ dependent cognitive style on numerical skills and 
vocabulary of the college students. The total set of data was analyzed in terms of the descriptive statistics of mean and standard 
deviations of all the selected groups of samples. The significant differences obtained from t-test in many instances of the selected 
variables of the study that satisfied the assumptions: the possible reasons behind the obtained differences may be offered in following 
fashion along with the graphical representation: 

Figure-1:  Graphical representation ratifying the numerical skill scores of field independent and field dependent cognitive 
style groups. 
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Field independent students were found to be better in numerical skill scores (Mean=8.35, SD= 4.04) than their 
dependent counter parts (Mean=3.87, SD=2.54). It may be due to the fact that field-independent individuals tend to do better in 
analytical activities by solving complex problems, recall information without influenced by surroundings, separate relevant from 
irrelevant information, perceive an item as discrete from its background, impose structure when it is lacking from content and 
generally encode information quickly and accurately (Richardson & Turner, 2000) having excellent long-term-storage and 
organizational process (Davis & Cochran, 1990). Earlier researchers like Okwo and Otubah (2007) as well as Adeyemi (1992) 
empirically established the same and explained that the independent ones outdo the rest in problem solving, which is the core 
component in teaching-learning of science.   

Bahar and Hansell (2000) asserted that the analytic ability and higher working memory capacity of the field-
independent subjects tend to confer on them the penchant for biology, mathematics and science options. Witkin et al. (1977) vetted 
that relatively field-independent students favored impersonal domains requiring cognitive restructuring skills (e.g. architecture, 
biology,  engineering, maths, physics, sciences) and relatively field-dependent students favored interpersonal domains which did not 
emphasize such skills (e.g. elementary  education, social sciences). 

This line of the search in accord with Naser & Carifio (1993), who indicated that there is an effect of cognitive style 
and context features in students’ ability to solve algebra problems. They found that field independent students performed significantly 
better across all the problems. Donlon (1972); Witkin and Moore, 1974; Witkin, et al., 1977; Goodenough, 1977; Cruickshank, 
Jenkins, and Metcalf (2003) clarified that field independent students are generally intrinsically motivated have their tendency to work 
alone and prefer subjects like math and science. On the other hand, Field Dependent students, focusing on a particular aspect of a 
problem, likely to work in a small group and have their tendency in a people-oriented subject like history and literature.  

 
Figure-2: Graphical representation showing the vocabulary scores of field independent and field dependent cognitive style 
groups. 

 

Field independent students were found to be better in vocabulary scores (Mean=8.94, SD= 1.56) than their 
dependent counter parts (Mean=5.33, SD=1.92). it may be due to the fact that field independent learners can recall better the word lists 
with more difficult patterns of organisation than the dependent ones(Davis& Frank,1979; Davis & Cochran,1990). 

Though, Tianjero & Paramo (1998) mentioned that both field dependent and field independent students may 
enhance second language learning in their definite ways. The independent ones require analysis and attention to details; on the other 
hand, the dependent ones focus on communicative aspect of language learning (Brown, 2000). 

Ahmady and Yamini (2013), that field independnet individuals used cognitive and metacognitive strategies more 
frequently than their field dependent counterparts, but field dependent learners made more use of social strategies than field 
independent ones. Along with this field independent learners also use memory strategies such as elaboration, grouping, retention, etc ( 
Jemieson and Chapelle, 2006). 
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Conclusion 

The major highlights of the study as already reported appear to converge at certain points. Significant differences among youths verve 
based on field-dependency level have been found with regard to the selected variables and it may be concluded as:  

 Field-independent striplings have significantly higher scores in numerical skills and vocabulary in comparison to the field-
dependent learners.  
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