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33  RREESSEEAARRCCHH  CCHHAARRAACCTTEERRIISSTTIICCSS  

3.1 The aim, hypothesis and goals of the research 

The findings of the research presented in the treatise “On the interconnections 

among selected aspects of English grammar” (Eddy, 2011) brought up some 

questions regarding the factors that influence the acquisition of English grammar 

and, specifically, the level of involvement of cognitive processes. Based on the 

findings of the above treatise as well as existing research in the field, the following 

aim and hypothesis were formulated. 

 

The aim of the research is to find out whether and to what extent the 

observed cognitive processes are involved in the acquisition of the 

selected grammatical aspects in Slovak learners. 

As a hypothesis it has been accepted that the involvement of the 

observed cognitive processes in the acquisition of the selected 

grammatical aspects in Slovak learners is statistically significant. 

 

To reach the aim of the treatise by confirming or disproving the hypothesis, the 

following plan was set up: 

 

(a) To contact the target group participating in the research on grammar. 

(b) To select tests of intelligence. 

(c) To carry out the testing.  

(d) To carry out statistical analysis (focusing on factor analysis as well as 

standard and forward stepwise regression analysis). 

(e) To find out which cognitive processes are involved in solving particular 

grammatical tasks.  

(f) To apply the findings to the process of English grammar acquisition. 

(g) To draw conclusions and suggest possible areas of further research. 

 



3.2 Target group characteristics 
 

A group of 143 students (83 girls and 60 boys) attending 8-year secondary 

comprehensive schools (Osemročné gymnáziá) in Slovakia was approached and 

examined. Schools in Košice, Lipany, Prešov, Revúca, Sabinov, Sečovce, Snina 

a Stará Ľubovňa were involved in the research. The target group approached for 

this part of research and that used in Eddy (2011) were identical. 

 

Table 1: The numbers of respondents by gender and school  

School SE SB RA SL LP KE SV PO Total 

 M 7 12 7 10 10 3 8 3 60

 F 12 8 6 16 15 7 11 8 83

 M+F 19 20 13 26 25 10 19 11 143

 
SE – Sečovce, SB – Sabinov, RA – Revúca, SL – Stará Ľubovňa, LP – Lipany, KE – Košice, SV – Snina, PO – Prešov,  Total – total 
number of male/female respondents, M – male respondents, F – female respondents, M+F – the total number of respondents for the 
school. 

All the students involved in the research were of approximately the same age 

(born within a year of each other), and when the research was conducted, they 

were attending the fifth grade of the aforementioned schools. They had been 

taking formal instruction in the form of English lessons with qualified teachers for 

four years prior to the research (the research was carried out in May and June 

2005). That is how possible discrepancies in the learners’ proficiency caused by 

different ages were avoided. There was no native speaker participating in or 

leading the education process in any of the classes (cf. Eddy, 2011: 24-25). 

 

3.3 Research methods 

3.3.1 METHODS OF OBTAINING RESEARCH DATA 

3.3.1.1 Questionnaire 

Since, for the research presented in this treatise, the same target group was 

approached as that which was tested for the purposes of the research on 

grammar (cf. Eddy, 2011), the information obtained from the questionnaire was 

used as the basis for further analysis. The Slovak version, as it was presented to 

the respondents, the English version, as well as a detailed description of the 

contents of the questionnaire can be found in Eddy (2011: 25-26, Appendix 1). 
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3.3.1.2 English grammar test 

Prior to the presented research, the respondents were tested on their level of 

skills in selected aspects of English grammar and the results underwent factor 

analysis, where these were compared against the results from the psychological 

test (cf. below). The grammar test, applied prior to psychological testing, 

consisted of nine sections, each of them focusing on a different aspect of English 

grammar. The following subtests were included: (1) Cloze test where the 

students were asked to fill in gaps without being given the options to choose 

from; (2) Active verb forms where various verb forms were to be put in context; 

(3) Primary auxiliary verbs which observed the respondents’ ability to use the 

correct/acceptable verb with regard to the context; (4) Modal verbs where the 

students were tested on their ability to recognize the function and use of the 

above verbs in context; (5) Conditional clauses which tested the respondents’ 

ability to recognize the correct forms; (6) Passive voice where active sentences 

were to be rewritten; (7) Countable and uncountable nouns where the 

participants’ ability to differentiate between these two groups of nouns was 

observed; (8) Articles which tested whether the students were able to choose 

the appropriate article with regard to the context, and (9) Prepositions where the 

recognition of these was tested.  

 A full version of the grammar test and the answer sheet, as presented to the 

respondents, as well as a more detailed description of the grammar test can be 

found in Eddy (2011: 26-27, Appendix 2). 

 

3.3.1.3 Psychological test 

A psychological test covering the selected cognitive processes, especially 

prepared for the purpose of this research, was compiled using subtests of two 

test batteries: Intelligence Structure Test (Test štruktúry inteligencie – TSI) 

and Test of Cognitive Skills Level (Test úrovne rozumových schopností – 

TURS). The final test consisted of seven subtests (sections) examining a number 

of cognitive processes. Throughout the test, Slovak was used both as the 

language of instruction and the language used to work within particular sections. 

Each subtest examined a different cognitive process (or a number of them) that, 

as supposed, could contribute to successful acquisition of grammatical issues in 
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English as a foreign language. The cognitive processes tested by means of 

respective subtests can be found in Appendix 1. 

As the psychological tests used in the research are the property of 

Psychodiagnostika, a.s. and their administration is restricted to qualified 

personnel, only a small sample could be included in the treatise to demonstrate 

the respective tasks. 

 The first section was entitled word identification and the respondents’ 

task was to read a sequence of letters and use them all to form a Slovak 

word beginning with the first letter of the sequence. All words were nouns in 

the first case singular.  

 Example: V V D O O O D => VODOVOD 

 Generalisation was a subtest aimed at finding the linking element 

according to which three out of six words could be put in a meaningful 

group and highlight the three words the respondent chose.  

 Example: zlato – hlina – striebro – drevo – meď – kameň => zlato – striebro 

– meď 

 In the digit sequence completion subtest, the ability to find the rule by 

which numbers in sequences were ordered was examined and the task was 

to complete the sequence by two more numbers according to the rule in 

each item.  

 Example: 5, 2, 6, 2, 7, 2, …… => 8, 2  

 The section sentence identification was based on the idea of forming 

sentences using a group of provided words, omitting the three words that 

are redundant.  

 Example: Žiak – pero – bol – sa – má – volala – nové => Žiak má nové 

pero. 

 In the subtest entitled thought completion, the respondents were given 

five options in the form of a multiple choice task to choose the correct word 

to logically fill in the sentence.  

 Example: Opak sporivého je …………… 

 a) lacný    b) lakomý   c) márnotratný   d) hodnotný     e) bohatý 

 The correct answer being: c) 
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 The ability to find an analogy was tested in the sixth section. The 

respondents were asked to find out what the relationship between the two 

given words is and, consequently, provide a word that forms an analogical 

relationship with the word after the equals sign. Similarly to the fifth section, 

a choice of five options was given.  

 Example: nájsť: stratiť = spomenúť si: ……  

 a) podržať  b) odvolať    c) zabudnúť    d) premýšľať    e) snívať 

 The correct answer being: c) 

 Working memory was tested by means of the last subtest. The 

respondents were given time to learn five word sequences, each forming a 

category of common nouns (flowers, tools, birds, artistic works and 

animals). Then, after the time limit was up, they were asked to recall and 

write down to which category the word, beginning with a particular letter, 

belonged.  

 Example: The word beginning with r was a/an: 

 a) flower    b) tool        c) bird      d) artistic work    e) animal 

 The correct answer was a), as the word beginning with r was ruža (rose), 

which is a flower. 

 

3.3.2 METHODS OF PROCESSING RESEARCH DATA 

3.3.2.1 Adopted statistical methods 

The statistical methods used in the research presented in Eddy (2011) formed 

the basis for further statistical processing of the data obtained from the 

psychological test. This chapter provides a brief description of how the results 

were obtained, although the details, or even specific patterns which were applied 

to the respective research data to calculate the results, go beyond the scope of 

this treatise. The results of (1) Defining normal distribution; and (2) T- test 

retrieved from processing the research data on the interconnections among 

selected aspects of English grammar in Slovak learners’ acquisition were used.  

However, the main focus of the research presented in this treatise was on the 

following statistical methods. 
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3.3.2.2 Factor analysis 

To quote Mackintosh’s explanation (1998:205), “the fundamental assumption of 

factor analysis is that […] the correlation between any two tests may be 

explained as a consequence of each test’s correlation with, or ‘loading on’, a 

third, hypothetical measure or factor. The aim of factor analysis therefore is to 

find a ‘solution’ to an observed correlation matrix, which explains the large 

number of observed intercorrelations between the various tests or measures in 

terms of a smaller number of underlying hypothetical factors.” 

Factor analysis can be applied to various fields, among them, naturally, research 

in foreign language acquisition as well as psychology.  

Mackintosh further explains how it can be used in the research of IQ and how 

inter-correlations between subtests can be subjected to factor analysis and in 

what way this method can be used to draw actual conclusions from the research 

results. 

“For any given set of IQ tests or subtests, the correlation matrix of each test 

against every other test will consist of a series of positive numbers. The 

technique of factor analysis […] is a procedure for trying to simplify a large 

correlation matrix. Where we have a large number of different measures, […], 

each of which can be correlated with every other, the resulting correlation 

matrices will usually be too large and unwieldy to be readily comprehended. 

Factor analysis allows one to see whether patterns can be detected in the raw 

matrix, which would suggest a simpler story” (Mackintosh, 1998: 203).  

In this treatise, factor analysis was applied to the correlation matrix to find out 

whether, and, if so, how many factors underlie the relationships among the 

observed grammatical aspects and the cognitive processes in learners measured 

by intelligence subtests. 

Method of principal components (included in factor analysis) involves “a 

mathematical procedure that transforms a number of (possibly) correlated 

variables into a (smaller) number of uncorrelated variables called principal 

components. The first principal component accounts for as much of the variability 

in the data as possible, and each succeeding component accounts for as much 

of the remaining variability as possible” (Principal component analysis, 1999:1). 


