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Abstract 

BACKGROUND: Motivation is treated as an important component in learning and 

enhancing reading, as is the value of reading and the reader's sense of self. The age between 7 

to 10 years is treated as the age at which children are able to read and learn literature. 

OBJECTIVE: The aim of this study is to understand the nature of constructs of reading 

motivation and to map out the association between the variables. METHOD: The data is 

collected from a 1999-2003 project report titles “Development of The Questionnaire for 

Assessment of Reading and Writing Motivation of Boys and Girls Of Grades III And IV” by 

Dr. D.Dutta Roy. Frequency and percentage distributions of Reading Motivation Variables 

across Scoring categories were extracted. Further the data was analysed using 

Correspondence analysis. RESULTS: Correspondence analysis produces a graphical 

representation of the rows and columns of a contingency table, which is intended to allow 

visualisation of the significant relationships among the variable responses in a low-

dimensional space. This type of representation provides a more comprehensive understanding 

of the links between row-column pairs. CONCLUSION: A correspondence analysis of 

reading motivation variables revealed two clusters. The scoring categories for intrinsic 

motivation variables were very close together. Extrinsic variable scoring categories were 

similarly close to each other. Based on the results limitations and suggestions for future 

research are mentioned. This study would be fruitful for teachers and parents to understand 

the motivation pattern among students of class III and IV. 

Keywords- Reading Motivation, Cluster Analysis, Data visualisation  
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1. Introduction  

1.1. Correspondence Analysis 

Principal components analysis (PCA) and factor analysis (FA), which are regularly employed 

in scale validation, are examples of commonly used exploratory multivariate techniques. 

Correspondence analysis is a technique devised expressly for the study of categorical 

variables that is not yet commonly employed in research (CA). Because the analysis is 

performed at the level of the response categories themselves rather than at the variable level, 

the categorical nature of the variables is preserved. The basic purpose of CA is to use a 

graphical representation to demonstrate the most essential correlations among the variable 

response categories (Benzécri, 1992).  

     Basically correspondence analysis (CA) is a descriptive exploratory technique of 

multivariate statistical analysis that allows a researcher to describe the nature and structure of 

the relationship between qualitative variables evaluated on nominal and ordinal scales. It is a 

method of seeking the association rather than measuring it. In general, CA is used to 

breakdown the overall chi-square statistics by establishing a system with fewer dimensions, 

in which the deviation from predicted values is displayed. In a nutshell, CA is a subset of 

Principal Component Analysis that applies to the rows and columns of a table and is 

particularly useful for cross tabulation.  

      While defining correspondence analysis there are some concepts which altogether meet 

towards the analysis. CA is composed of three fundamental concepts: a point in 

multidimensional space, a weight (or mass) assigned to each point, and, lastly, a distance 

function between the points known as the chi-square distance. Once these three notions are 

specified, the technique attempts to decrease the dimensionality of the points by projecting 

them into a subspace, often a two-dimensional plane is applied.  

1.1.1. Essentials of Correspondence Analysis 

1.1.1.1. Calculation of Chi-square (2) 

In words of Garrett (2017), “The chi-square test represents a useful method of comparing 

experimentally obtained results with those to be expected theoretically on some hypothesis. 

The equation for chi-square is stated as follows- 2 = (∑ [
(fo−fⅇ)

2

fⅇ
]).  The differences between 

observed and expected frequencies are squared and divided by the expected number in each 

case, and the sum of these quotient is 2”. The Pearson’s chi- square test determines whether 

a cross tab deviates considerably from one with independent rows and columns. In our case, 
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independence would imply that the scores occur with the same frequency in all of the reading 

motivation constructs, viz. achievement, application, knowledge, aesthetic, affiliation, harm 

avoidance and recognition, which are explained in the later section.  

      Sadly, the 2 test does not give a solution to the problem of differentiating the categories 

on its own. Though it establishes that the distribution of scores differs significantly from one 

construct to another, it does not tell us whether the scores of one construct differ from those 

of other constructs more than they differ from each other, nor does it allow us to characterise 

the constructs in terms of the distribution of scores in their categories. Correspondence 

analysis provides the answers to these problems. 

1.1.1.2.  Distance of chi square-( 2 ) 

Chi square distances, which are weighted Euclidean distances between normalised rows 

(determined by dividing row entries by row totals), with weights inversely proportional to the 

square roots of the column totals. The Euclidean distance between two locations in either the 

plane or three-dimensional space is used to calculate the length of a segment linking them. It 

is the most basic way of representing the distance between two points.  

The square root of the sum of square differences is this. 

(Where dij is the Euclidean distance between two people I 

and j, each assessed on q variables, xil, xjl, l = 1,..., q.) 

1.1.1.3. Row scores calculations  

As discussed in (Yelland, 2010) Correspondence analysis is a method for graphically 

displaying a table of 2  distances, with rows represented by points and distances between 

points corresponding to the 2  distances between the rows they represent.  

1.1.1.4. Eigenvalues and inertia  

As mention by (Palmer.) in one of his work, as proposed by Cliff (1987)- “An eigenvector of 

a matrix is a vector such that when we multiply the matrix by the vector we get the vector 

back again except that it has been multiplied by a particular constant, called the eigenvalue”.   

Eigenvalues are a subset of scalars associated with a linear system of equations (i.e., a matrix 

equation) that are sometimes referred to as characteristic roots, characteristic values 

(Hoffman and Kunze 1971), appropriate values, or latent roots (Marcus and Minc 1988, p. 

144). 
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As per Correspondence Analysis Overview. (n.d) “The term inertia in correspondence 

analysis is used by analogy with the definition in applied mathematics of "moment of 

inertia," which stands for the integral of mass times the squared distance to the centroid. 

Inertia is defined as the total Pearson Chi-square for the two-way table divided by the total 

sum”.  

Points to consider in correspondence analysis  

 Shares a relative freedom from assumptions. 

 Use of strictly non metric data (nominal or categorical) in its simplest form represents 

linear and non-linear relationships equally well. 

 Rows and columns of a data table do not require predefined meanings (i.e., attributes 

do not always have to be rows). 

 CA portrays not only the relationship between rows and columns of a data table but 

also relationships between the categories of either the rows or the columns (Hair et al. 

1995). 

 CA provides a joint display of row and column categories in the same dimensionality. 

1.1.2. Difference with Principal Component Analysis (PCA) 

As cited by Xia, Y. (2020) in work titled “The Microbiome in Health and Disease”, Paliy and 

Shankar (2016) identified three significant distinctions between CA and PCA methods: (1) 

PCA optimises the amount of explained variation among measured variables, whereas CA 

maximises the correspondence (measure of frequency similarity) between a table's rows 

(representing measured variables) and columns (representing samples). (2) PCA presumes a 

linear connection between variables, whereas CA anticipates a unimodal model. (3)PCA 

estimates the distances between samples in complete CA ordination space using weighted 

Euclidean distance (a variation of Euclidean distance) or chi-square distance. 

1.2. Motivation 

The need within an individual to do something or to fulfil a desire is referred to as 

motivation. Certain internal and external factors are in charge of stimulating a desire and 

providing us with the energy to pursue our goals, needs, and desires. Motivation is comprised 

of three components that must be comprehended. First, it discusses a need state in the 

organism that leads him/her to satisfy a biological desire. This urge could be a result of 

internal ideas and feelings, or it could be a result of external environmental stimuli. Second, 

this demand creates a state of alertness or an action proclivity. Third, the action is aimed at 
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achieving a specific purpose (Khosla & Shetgovekar, n.d.). Motivation is described as an 

inner ability or a stimulus that drives a person to act in order to attain a goal (Ülper, 2011) 

      All human behaviour appears to be the result of some type of internal (physiological) or 

external (environmental) stimuli. The behaviours, on the other hand, are not random. They 

frequently involve some sort of aim or goal. It is commonly assumed that behaviours occur as 

a result of the stimulation of particular reasons. As a result, motivation can be described as 

the process of activating, maintaining, and guiding behaviour toward a specific objective. 

When the person achieves the desired goal, the process is usually terminated. A motivational 

cycle can assist us comprehend human behaviour. This motivational cycle begins with a 

need, a state of deficiency or lack of some necessity. The state of need leads to the state of 

driving (Morgan & King, 1979) and this state would lead us towards the goal directed 

behaviour and ultimately goal is achieved.      

                                                         

                                                      Figure 1 Motivation Cycle 

       Technically, the process of taking action is referred to as ‘motivation.' The essence of 

motivation is directing behaviour toward a specific purpose. Motivation is not always easily 

discernible. It is deduced and applied to explain behaviour. 

      There are two sorts of motivation: intrinsic motivation, which comes from within the 

person and is based on personal satisfaction of any work, and extrinsic motivation, which is 

based on external rewards such as money, pay, and grades. Everyone will notice that when 

our motivation is intrinsic rather than extrinsic, we work hard and generate high-quality 

results. External rewards, on the other hand, have an impact on us. Both sorts of motivation 

are necessary in life. 

Need

Driving 
state   

Goal 
directed 

behaviour 

Goal
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1.3. Reading Motivation 

Internalized motives for reading that engage cognitive functions that allow the individual to 

do behaviours such as obtaining knowledge, enjoying aesthetic experiences, accomplishing 

tasks, and participating in social contexts are examples of reading motivations. 

      The importance of students' self-concepts and the value they place on reading is important 

to their success (Gambrell, Palmer, Coddling, and Mazzoni, 1996). Gender inequalities in 

reading self-concept and value were discovered as early as third grade in study. Marinak and 

Gambrell (2007) discovered that, whereas third grade boys are just as confident in their 

reading as girls, they self-report appreciating reading less than girls. 

      Choice is well recognised as a means of increasing motivation. Allowing young children 

to make even little task choices increases task learning and later interest in the activity 

(Cordova & Lepper, 1996; Iyengar & Lepper, 1999). Allowing pupils to choose their reading 

content, according to Worthy and McKool (1996), enhanced the likelihood that they would 

read more. Furthermore, according to Guthrie and Wigfield (2000), giving actual student 

choices enhances effort and commitment to reading.  

      Mastery modelling can be accomplished through read-aloud and discussion. Teachers can 

model critical reading strategies and behaviours by reading aloud. Teacher read alouds, 

according to McGee and Richgels (2003), can be used to promote deeper understanding and 

interpretation of text, allow children to take an active role in understanding text, and prompt 

children to begin using mental activities that will become automatic as they begin reading 

independently. Furthermore, small group conversations, according to Gambrell (1996), 

encourage children to participate in active learning. When students participate in small group 

conversations, they have more opportunity to speak, interact, and exchange ideas than they do 

in other types of talks. 

      It is critical to have balanced book collections at all grade levels in order to increase 

interest during both reading instruction and self-selection. According to this work, a well-

balanced collection includes a wide range of print materials as well as a large number of 

instructional publications. Pappas (1993) discovered that children as young as kindergarten 

preferred informational literature, while Mohr (2006) discovered that nonfiction books were 

the majority choice of first grade students. Furthermore, Marinak and Gambrell (2007) 

discovered that both third grade boys and girls valued reading newspapers and magazines in 

addition to books. 
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      In their reading initiatives, many schools, teachers, and parent organisations employ 

rewards. Fawson and Fawson (1994) And, while the use of such prizes is still being disputed, 

a recent study indicates that correctly chosen rewards can boost rather than impair reading 

motivation. Marinak and Gambrell (2008) discovered evidence to support the reward 

proximity concept (Gambrell, 1996). Those who received a book (proximal incentive) were 

more likely to engage in following reading than students who received a token (less proximal 

reward). 

1.4. Significance of the selected age group  

Going by the thoughts of our dear Father of Nation, The Mahatma Gandhi – “Basic 

Education” the child at the age between 6 to 8 years is open for the new and creative 

knowledge and Gurudev Shri Rabindranath Tagore, in his concept of education, Tagore 

placed a strong focus on the aesthetic development of the senses. He maintained that sensory 

development was just as essential as intellectual growth (Patel, S. n.d.). His belief for early 

childhood education was similar to of Mahatma Gandhi. He also believed that early age 

education would develop enthusiasm in the child.   

      Following the works of Gottfried, A. E., Fleming, J. S., & Gottfried, A. W. (2001) while 

studying reading motivation it was discovered that motivation is consistent concept from 

childhood through late adolescence. By the age of nine, a significant level of academic 

intrinsic drive has formed, with each previous age serving to anticipate the succeeding age.  

1.5. The Reading Motivation Questionnaire 

The Reading Motivation Questionnaire aims to examine students' reading motivation 

preferences (Dutta Roy, 2003). The questionnaire contains seven subtests that assess three 

intrinsic and four extrinsic reading motivations. Each subtest contains six items, for a total of 

42. Seven reading motives are namely application, knowledge, achievement, aesthetic, 

affiliation, recognition and harm avoidance. 

“The seven dimensions explained by the author (Dutta Roy, 2003) are as follows:  

 Application: Motivation to read for applying the knowledge in reality.  

 Knowledge: Motivation to read for understanding of different information.  

 Achievement: Motivation to read to master the difficult task.  

 Aesthetic: Motivation to read well designed, pictured book.  

 Affiliation: Motivation to read for getting others love.  

 Recognition: Motivation to read for obtaining praise or rewards.  



Running head: Correspondence Analysis of Reading Motivation                                        13                                

 Harm avoidance: Motivation to read to avoid punishment or other negative 

outcomes” 

 

1.6. Objective of the present study  

From the studies collected and reviewed so far, it has been observed that Reading motivation 

variables have not been studied in the context of inter association and pattern map among the 

domains. To present a pattern in between the variables, correspondence analysis could be a an 

effective and powerful tool. Correspondence analysis, also known as reciprocal averaging, is 

an effective data science visualisation technique for determining and visualising the 

relationship between categories. It employs a graph that plots data, visually displaying the 

result of two or more data points. In words of Andrews (1978), graphical representation of 

data is understandable to human minds, revealing the structure of the data and detecting 

deviations from the pattern, if any. CA generates joint plots of points representing the table's 

rows and columns. Instead of attempting to compare rows using proportions, CA creates a 

lower number of coordinates so that each succeeding coordinate axis accounts for a 

diminishing part of the total association between the rows and columns, as reflected by the 

well-known Pearson Chi-square statistics. Hence, our objective is  

“To understand the nature of the seven constructs of Reading Motivation, in order to 

study the pattern of relationship exist among them by using correspondence analysis.”   
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2. Review of Literature  

     Considering that the present study explores two major concepts – Reading motivation, and 

correspondence analysis, the review of literature has followed the previous studies on these 

topics. Specifically, previous studies that used Correspondence analysis in domain of 

research have been reviewed.   

2.1. Understanding Reading Motivation  

In study (Svensson I, 2021) to investigate the impact of assistive technologies on adolescents 

with severe reading difficulties Assistive technology appears to have transfer effects on 

reading ability and to be supportive, particularly for kids with the most severe impairments. 

Furthermore, it boosts motivation for general schoolwork. A longitudinal study compared the 

interrelationships of these characteristics in struggling and advanced readers to assess the 

development of reading motivation, engagement, and achievement in early adolescence. 

Advanced readers demonstrated better motivational and engagement-to-achievement 

relationships than struggling readers. Motivation, on the other hand, predicted concurrent 

engagement and growth in engagement in both struggling and advanced readers. These 

findings are viewed as supporting the idea that cognitive problems limit the relationships 

between motivation and engagement and accomplishment in struggling readers (Lutz Klauda 

S, 2015). In order to validate the Self-Regulation Questionnaire-Reading Motivation and 

Self-Regulation Questionnaire-Writing Motivation for third to eighth graders and to map 

motivational patterns in primary and secondary school students' academic and leisure reading 

and writing. Factor correlations confirmed the interdependence of reading and writing 

motivations, as well as high relationships between students' drive to read and write in 

academic and leisure contexts (De Smedt F, 2020).   

      Many teachers attribute their troubles in the classroom to a lack of motivation among 

students (Edmunds, Kathryn M.; Bauserman, 2006). A motivated reader is someone who 

wants to connect socially with material, read more, apply reading skills, and learn new things 

(Guthrie et al., 2004). According to theory, reading motivation is partly intrinsic, but it can 

also be influenced by one's surroundings (Brofenbrenner, 1979; Stipeck, 1996). It encourages 

the selection and reading of text. The outcomes of these acts have a mutual influence on 

future motivation (Schaffner, Phillip, & Schiefele., 2016). Reading motivation is 

multidimensional, with many constructs falling under three major categories: (1) internal 

motivation (i.e. enjoyment, value), (2) extrinsic motivation (i.e. rewards, social), and (3) 
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reading preconditions (i.e. perceived competence, self-efficacy) (Schiefele, Moller, & 

Wigfield, 2012). 

      Many secondary school instructors believe they are not fully prepared to teach reading 

comprehension in high school, despite their opinion that reading is (or should be) taught in 

primary schools (Hall, 2005). One widely held belief is that once a learner has mastered the 

basic decoding skills, the teaching of reading is accomplished. Instructors that have 

successfully incorporated motivational theory concepts into their teaching tactics have 

achieved “a very enthusiastic and studious learning atmosphere [that] blanket[s] the pupils in 

the class,” according to Wang (2004). (p. 418). 

      The results of the Motive/Reading Motive and Achievement/Reading Relationship 

centred research show that it is vital to strengthen their reading motives in order for them to 

devote more time to reading and become more competent readers. In this environment, the 

subject of how to boost students' reading motivation becomes extremely crucial. Specific 

researches have been conducted in the literature (see Guthrie et al., 2006) that point to the 

possibility of implementing some activities to boost students' reading motivation. Initial 

reading challenges might lead to "negative Matthew effects," which are frequent and 

deepening negative self-beliefs and limiting opportunities to achieve academic competency 

skills (Stainovich, 1986). (SpearSwerling & Sternberg, 1994) "Matthew effects" can result in 

a bidirectional relationship with positive or negative cyclical effects on expectations, 

motivation, behaviour, and accomplishment. 

      If we take note of motivation in disables studies have shown the relationship of 

motivation with the inner and outer self. Considering a programme to prepare a Speech-

Language Pathology Program for Reading Comprehension and Orthography and test its 

effectiveness in improving reading comprehension and spelling in students with 

Developmental Dyslexia. In the spelling assessment, the dyslexic individuals performed 

poorly for their educational level (Nogueira DM, 2018) providing the low level of intrinsic 

motivation for reading. To investigate the interrelationships between motivation orientation 

(intrinsic and extrinsic), self-efficacy (in reading academic materials and producing essays), 

and study practises (deep, strategic, and surface). The study (Prat-Sala M, 2010) also looked 

at how people's attitudes to studying changed throughout time. The findings revealed that 

intrinsic and extrinsic motivation orientations were connected to study methodologies. 
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      In a study (Berninger VW, 2010).  to assess the contribution of working memory to 

reading and writing results at the word and sentence levels of language. Except for 

handwriting and composing in sixth grade, the word-level working memory component 

provided unique variance to each reading and writing outcome at each grade level. In 4th and 

6th grade, the text-level working memory factor provided a distinctive variance to reading 

comprehension In a study (Kershner JR, 1991). that looked into whether the hemisphere-

specific cognitive demands of reading and writing could lead to task-specific maladaptive 

patterns of language lateralization in children with dyslexia. Dyslexia is not associated with 

insufficient lateralization or a failure to limit verbal processing in the right hemisphere during 

reading and writing, according to the findings A study (Leppänen PH, 2012) looked into the 

neurocognitive processes associated with phonology as well as other risk factors for eventual 

reading issues. The findings imply that children with a familial history of dyslexia have 

persistent developmental abnormalities in the structure of brain networks sub serving 

auditory and speech perception, with cascading repercussions on later reading related skills 

2.2. Correspondence Analysis in Research  

Escofier-Cordier (1965) and Benzécri (1969) presented and refined CA for the first time 

under the French name analysis des correspondances. CA's founders emphasised a geometric 

and algebraic viewpoint that allows for the simultaneous visual depiction of rows and 

columns of a contingency table. As discussed by Pearson (1901), both are collections of 

weighted points in a Euclidean space, and CA consists in projecting these points onto a low-

dimensional subspace in the same spirit as presentation of principal component analysis 

(PCA). 

      Jean-Paul Benzécri and his collaborators created correspondence analysis (CA) in the 

1960s in France; it is the major portion of the French “Analyse des Données,” or geometric 

data analysis in English (see. Benzécri et al. 1973; Greenacre 1984, 2007; Lebart et al. 1984; 

Le Roux and Rouanet 2004). The approach is applicable to any data table that contains 

nonnegative entries. CA's major goal is to display rows and columns of data tables in two-

dimensional regions known as "maps." 

      In accordance with the collected literature (Jończyk & Olszewska, 2016) Correspondence 

analysis is important not only in psychological study but also in sociology, economics, and 

medicine (Migaa-Warcho et al., 2008; Milewska et al., 2012; Tobiasz- Adamczyk et al., 

2011).  
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      In terms of management, examples of the use of correspondence analysis to assess 

relationships between variables determining the level of development of pro-quality 

businesses with the implementation of various aspects of innovation (Olszewska, 2015) as 

well as measuring the quality of education in higher education are worth recalling 

(Olszewska et al., 2014). Greenacre (1993, 2009) and Nenadi et al.(2007), among others, 

provide a full description of correspondence analysis . A wide treatment of correlation 

analysis may be found in Polish literature and in publications by Panek (2009) and also 

Balicki (2009), Walesiak et al. (2009), Gatnar et al. (2011) and Stanimir (2005). 

      Correspondence analysis has had minimal use in psychology research thus far. Many 

research that could have used correspondence analysis as a data reduction technique instead 

employed factor analysis. Correspondence analysis, on the other hand, has a number of 

advantages. Factor analysis is predicated on the utilisation of metric data and the 

measurement of variables on an interval scale. While the approach can handle nominal data 

like as gender, its ability to do so is limited by the law of large numbers, rendering it 

susceptible to sampling error with small data sets. 

      In a study (Florensa et al., 2021) to demonstrate the use of multiple correspondence 

analysis (MCA) in detecting and describing underlying structures in huge datasets used to 

examine cognitive ageing Principal component analysis (PCA) was used to identify primary 

cognitive dimensions, and MCA was used to detect and analyse correlations between 

cognitive, clinical, physical, and lifestyle variables. Various Correspondence Analysis 

(MCA) offers a useful method for exploring complex ageing data, covering multiple and 

different factors, demonstrating if a relationship exists and how variables are related, and 

providing statistical conclusions that can be examined both analytically and graphically. 

      The use of correspondence analysis for discrimination purposes can be traced back to the 

"prehistory" of data analysis (Fisher, 1940), when one seeks the best scaling of categories of 

a variable X in order to predict a categorical variable Y. When there are many categorical 

predictors, a two-step analysis is often used: multiple correspondence on the predictors set, 

followed by a discriminant analysis employing factor coordinates as numerical predictors 

(Bouroche and al.,1977). 

      Another study (Mercy Munemo nee Marimo Dzikiti, n.d.) used Correspondence analysis 

to Social Psychology using the 2002 Spanish women data set. They looked into the issue of 

missing data in CA by adding a missing ness category for each variable. CA maps were 
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found to be distorted by missing data, and CA is not sensitive to the Missing Completely at 

Random (MCAR) or Missing Not at Random (MNAR) mechanisms. CA can be used to 

explain latent variables further in Factor Analysis. 

 

      The studies presented here shows that correspondence analysis in the context of research 

has been mostly utilized in studies in the market and sociology domain. The scientific 

literature has only been assessed using data bases on periodic publications, which primarily 

excludes side works that may be valuable from a theoretical and/or didactic standpoint (for 

example, Cornejo, 1988). Nonetheless, we believe that the vision that contributes east sort of 

information to us, with respect to the usage of the Correspondence Analysis, is sufficient to 

give us an idea about the association between the variables, which is the goal of the current 

study.  
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3. Results  

The present study aimed to understand the nature of the constructs, in order to study the 

pattern of relationship exist among reading motivation variables. Analysis were performed to 

draw map among variables. The derived results are indicated below: 

Following table is extracted from the data received.  

Table 1 Frequency and percentage distributions of Reading Motivation Variables across 

Scoring 

Scoring 
categories--> 0 1 2 3 4 5 6 SUM 

  f % f % f % f % f % f % f %   

Achievement  6 3.68 31 3.2 115 8.85 236 17 265 21.6 201 21.1 48 15 902 

Application  1 0.61 20 2.1 50 3.85 126 9.07 274 22.3 296 31.1 135 42.2 902 

Knowledge  3 1.84 22 2.3 68 5.23 156 11.2 239 19.5 304 31.9 110 34.4 902 

Aesthetic 29 17.8 146 15 249 19.2 270 19.4 155 12.6 43 4.52 10 3.13 902 

Affiliation  29 17.8 219 23 320 24.6 202 14.6 109 8.88 23 2.42 0 0 902 

Harm avoidance  85 52.2 417 43 239 18.4 100 7.2 45 3.66 13 1.37 3 0.94 902 

Recognition  10 6.13 108 11 258 19.9 299 21.5 141 11.5 72 7.59 14 4.38 902 

Sum 163 100 963 100 1299 100 1389 100 1228 100 952 100 320 100 6314 

2 =3041.4, df=36, p<0.00001 

CA is based on the analysis of the contingency table through the rows and columns profiles 

(Clausen SE, 1998). Row profiles correspond to the relative frequencies of the different 

scoring categories within each dimension of reading motivation. 

Table 2 7*7 frequency contingency table 

  0 1 2 3 4 5 6 Sum 

Achievement  6 31 115 236 265 201 48 902 

Application  1 20 50 126 274 296 135 902 

Knowledge  3 22 68 156 239 304 110 902 

Aesthetic 29 146 249 270 155 43 10 902 

Affiliation  29 219 320 202 109 23 0 902 

Harm avoidance  85 417 239 100 45 13 3 902 

Recognition  10 108 258 299 141 72 14 902 

Sum 163 963 1299 1389 1228 952 320 6314 

 

This is 7X7 contingency table. The data is a contingency table containing 07 Reading 

Motivation constructs and their repartition in the Scores: 

 Rows are the different constructs  

 Values are the frequencies of the constructs on the basis of scoring categories  
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From the contingency table mentioned above, we can interpret that achievement construct has 

the highest frequency in score 4, application construct has in score 5, etc./ similarly we can 

identify for the other constructs.  

The above contingency table can be visualised as 

 

Figure 2 Balloon plots visualisation for the contingency table 

 

3.1. Calculation of Chi-square – 

We use the Chi-square test to evaluate whether there is a significant dependence between row and 

column categories or not. The calculation shows chi square 3041.4, with degree of freedom, 36, 

and p-value < 2.2e-16, i.e., p<0.00001.  

 

 

 

  

  

 

 

 

3.2. Statistical significance:  

To interpret correspondence analysis, the first step is to evaluate whether there is a significant 

dependency between the rows and columns. The popular method is to use the chi-square 

Figure 3 Figure showing Correspondence analysis result 
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statistic for examining the association between row and column variables. In our study it is 

significant , Chi-square, 3041.447 at p-value is 0. A high chi-square statistic means strong 

link between row and column variables. 

 

3.3. Determination of Eigenvalues / Variances:  

Eigenvalues correspond to the amount of information retained by each axis , (see 1.1.1.4. 

Eigenvalues and inertia.) Dimensions are ordered decreasingly and listed according to the 

amount of variance explained in the solution. Dimension 1 explains the most variance in the 

solution, followed by dimension 2 and so on. The cumulative percentage explained is 

obtained by adding the successive proportions of variation explained to obtain the running 

total.  

 

Figure 4 Eigenvalues for the dimensions 

 

A Scree Plot, which is a plot of eigenvalues/variances sorted from biggest to smallest, is 

another approach for determining the number of dimensions. The number of components is 

decided when the remaining eigenvalues are all reasonably modest and of comparable size. 

 

Figure 5 Scree-plot for Eigenvalues 
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3.4 The average eigenvalue – 

The graph below draws the scree plot with a red dashed line specifying the average 

eigenvalue.  Our data set consists of 7 rows and 7 columns. In terms of rows, the anticipated 

value of the eigenvalue for each axis if the data were random would be 1/(nrow (data)-1) = 

1/06 = 0.16 percent. In terms of the seven columns, the average axis should account for 

1/(ncol(data)-1) = 1/06 = 0.16 percent (M. T. Bendixen, 1995).  

 

Figure 6 Scree-plot visualising average eigenvalue 

 

Only dimension 1 ,2 ,3 and 4 should be utilised in the answer, according to the graph above. 

Dimension 5 explains 0% of total inertia, which is less than the average eigeinvalue (0.16%) 

and too small to be retained for further research. Dimensions 1 and 2 account for roughly 

81.20 and 16.7 percent of total inertia, respectively , (see 1.1.1.4. Eigenvalues and inertia.) 

This equates to a total of 97.9 percent of total inertia maintained by the two dimensions. The 

more nuance in the original data is maintained in the low-dimensional solution, the higher the 

retention is (M. Bendixen, 2003).Biplot  

 

Figure 7 Biplot showing reading motivation constructs in blue dots (rows) and scoring 

categories in red triangles (columns) 
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The graph above is known as a symetric plot, and it depicts a global pattern within the data. 

Rows are represented by blue dots, whereas columns are represented by red triangles. The 

distance between any two row or column points indicates their similarity (or dissimilarity)- 

1.1.1.2.  Distance of chi square-( (2 ).  On the factor map, row points with similar profiles 

are closed. The same may be said  for column points . 

     Biplot is a method suggested by (GABRIEL, 1971), for representing the rows and 

columns of a twoway table as a two-dimensional biplot, so that each element of the table may 

be approximated by the inner product of vectors corresponding to the relevant row and 

column. The approach is beneficial for examining the pattern of response of many kinds 

across diverse settings, and it significantly expands the information accessible from the more 

recognised methods of regression and principal component analysis without the need for 

additional calculation. 

.  

Figure 8 Correspondence between reading motivation variables and scoring categories 

 

      This figure above is taken from the original document (Dutta Roy, D., 2003). It implies 

that reading motivation varies by individual. It depicts two large groups of reading motivation 

factors depending on their degree of similarity. The first cluster contained factors related to 

achievement, knowledge, and application, whereas the second cluster included variables 

related to recognition, aesthetics, and affinity. Variables in the first cluster were closer to high 

scoring categories than variables in the second. For theoretical purposes, the variables in the 

first cluster were referred to as intrinsic reading motivation variables, whereas the identical 

factors in the second cluster were referred to as extrinsic reading motivation variables. This 
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shows that students favoured internal reading motivation variables over extrinsic reading 

motivation variables when it came to reading motivation. 

The next step for the interpretation is to determine which row and column variables 

contribute the most in the definition of the different dimensions retained in the model. 

3.5 Graphs to represent row variables-  

The result indicates for row coordinates  

 

Figure 9 Correspondence analysis result for rows 

 

 

Figure 10 Visualisation of only row points 

The plot above shows the relationships between row points: 

 Rows with a similar profile are grouped together. 

 Negatively correlated rows are positioned on opposite sides of the plot origin 

(opposed quadrants). 

 The distance between row points and the origin reflects the quality of the factor map's 

row points. On the factor map, row points away from the origin are highly 

represented. 
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Representation of rows- The result of the analysis shows that, the contingency table has been 

successfully represented in low dimension space using correspondence analysis. The two 

dimensions 1 and 2 are sufficient to retain 97.93% of the total inertia (variation) contained in 

the data. We would check for cos2. The cos2 measures the degree of association between 

rows/columns and a particular axis. 

      The values of the cos2 are comprised between 0 and 

1. The sum of the cos2 for rows on all the CA 

dimensions is equal to one. 

      The total of the cos2 is near to one if a row item is 

well represented by two dimensions. More than two 

dimensions are necessary to correctly capture the data for 

some of the row elements. 

"The cos2 denotes the quality of representation of the variables of the principal components," 

which means how much of a variable is represented in a specific component (what does it 

mean select="cos2 9" in plot() in R? - Stack Overflow. (n.d.)).  

 

      

 variables with low cos2 values 

are coloured in “white” 

 variables with mid cos2 values 

are coloured in “blue” 

 variables with high cos2 values 

are coloured in red 

 

 

  

 

 

Figure 12 Visualisation of Cos2 values 

Figure 11 Quality of row values 
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Contribution of rows-  

 Rows that contribute the most to Dim.1 

and Dim.2 are the most important in explaining 

the variability in the data set. 

 Rows that do not contribute much to any 

dimension or that contribute to the last 

dimensions are less important. 

 

 

 

                    

     

 

 

 

 

 

 

 

 The scatter plot may be used to highlight the most significant (or contributing) row points, as 

seen above. The scatter plot shows which pole of the dimensions the row categories are 

contributing to. It is clear that the row categories Achievement, Application, and Knowledge 

contribute significantly to the positive pole of the first dimension, whereas the categories 

Aesthetic, Affiliation, Harm avoidance, and Recognition contribute significantly to the 

negative pole of the first dimension. 

 

 

 

 

 

Figure 13 The contribution of rows (in %) to the definition of the dimensions 

 

Figure 14 Row points contribution 
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3.6. Graphs to represent column variables – 

The results indicates for column coordinates  

 

Figure 15 Coordinates. Contribution and Quality of column variables 

                        

                   

 

Figure 16 Column points contribution 

      Similarly, the scatter plot may highlight the most significant (or contributing) column 

points, as seen above. The scatter plot shows which pole of the dimensions the column 

categories are contributing to. It is clear that the column categories of scoring category 3,4,5 

and 6 contributes significantly to the positive pole of the first dimension, whereas the 

categories 0,1 and 2 contribute significantly to the negative pole of the first dimension.          

               

                                               



Running head: Correspondence Analysis of Reading Motivation                                        28                                

4. Discussion  

Reading to young children has been shown to improve cognitive skills and aid in the 

cognitive development process. Fostering motivation at young age yield significant results 

among children improving their confidence level, leadership skills and decision making. The 

objective of our current study is to do mapping of various variables involved in reading 

motivation, using Reading Motivation questionnaire. The collected data was tabulated on the 

basis of frequencies and percentages of reading motivation variables across scoring 

categories, refer table 1 in Results and Discussion. 

Correspondence analysis was conducted on the data and It revealed that reading motivation 

varies from person to person. It depicts two large groups of reading motivation factors based 

on how similar they are. The first cluster included variables associated with achievement, 

knowledge, and application, whereas the second cluster included variables associated with 

recognition, aesthetics, and affiliation. Variables in the first cluster were more closely related 

to high scoring categories than variables in the second cluster. Going by the general 

understanding of intrinsic motivation, it is defined as the act of performing something for 

which there are no evident external rewards. We do it because it is fun and appears 

fascinating to us, rather than because there is an outside incentive or pressure to do it, such as 

a prize or a deadline. The variables in the first cluster were referred to as intrinsic reading 

motivation variables, as variables like achievement, knowledge and application are the part of 

our internal motivation, the drive which involves self-efficacy and self-satisfaction. While the 

identical variables in the second cluster were referred to as extrinsic reading motivation 

variables, where extrinsic motivation are referred to the external push which is provided from 

outside in order to enable us to perform like an award or monetary benefit.in case of student’s 

recognition and affiliation has played a major role in the submission of work, getting praise 

from teachers and associated with some elite academic group enhances the academic 

ambitions.  

Taking in concern of the particular row and column wise contribution it was evident from 

results that Achievement, Application, and Knowledge that are also a part of our intrinsic 

cluster contributed significantly to the positive pole of the first dimension of reslut 

values,whereas scoring categories category 3,4,5 and 6 contributes significantly to the 

positive pole of the first dimension.  
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Suggestions and limitations  

 Correspondence analysis is quite sensitive to outliers showing low degrees of 

association, so presence of outliers could affect the result. 

 Negative values are not considered.  

 The future research could work with the demographic details of parents in order to 

find out the correspondence among reading variables.  

 Further multiple correspondence analysis can also be suggested. 

5. Conclusion  

Correspondence analysis produces a graphical representation of the rows and columns of a 

contingency table, which is intended to allow visualisation of the significant relationships 

among the variable responses in a low-dimensional space. A more global view of the links 

between row-column pairings is shown by such a representation, which would not be 

revealed by a pairwise analysis.  

A correspondence analysis of reading motivation variables revealed two clusters. The scoring 

categories for intrinsic motivation variables were very close together. Extrinsic variable 

scoring categories were similarly close to each other. 

When the study variables of interest are categorical, CA is an excellent technique for 

exploring correlations between variable response categories and can be used in conjunction 

with reading motivation analysis.   
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R Script  

motive=read.table(file = "clipboard",header = T,sep = "\t") 

motive 

chisq=chisq.test(motive) 

chisq 

library("gplots") 

# 1. convert the data as a table 

dt <- as.table(as.matrix(motive)) 

# 2. Graph 

balloonplot(t(dt), main ="Reading Motivation", xlab ="", ylab="", 

label = FALSE, show.margins = FALSE) 

library(FactoMineR) 

res.ca <- CA(motive, graph = FALSE) 

res.ca 

#to get eigenvalues 

library("factoextra") 

eig.val <- get_eigenvalue(res.ca) 

eig.val 

round(eig.val,2) 

round(eig.val,2) 

library(factoextra) 

fviz_screeplot(res.ca, addlabels = TRUE, ylim = c(0, 50)) 

fviz_screeplot(res.ca) + geom_hline(yintercept=0.16, linetype=2, color="red") 

fviz_ca_biplot(res.ca, repel = TRUE) 

row <- get_ca_row(res.ca) 
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row 

row$coord 

round(row$coord,2) 

#to visualise row points 

fviz_ca_row(res.ca, repel = TRUE) 

row$cos2 

round(row$cos2,2) 

# Color by cos2 values: quality on the factor map 

fviz_ca_row(res.ca, col.row = "cos2", 

gradient.cols = c("#00AFBB", "#E7B800", "#FC4E07"), 

repel = TRUE) 

library("corrplot") 

corrplot(row$cos2, is.corr=FALSE) 

# Cos2 of rows on Dim.1 and Dim.2 

fviz_cos2(res.ca, choice = "row", axes = 1:2) 

#contribution of rows 

row$contrib 

round(row$contrib) 

# Total contribution to dimension 1 and 2 

fviz_contrib(res.ca, choice = "row", axes = 1:2, top = 10) 

fviz_ca_row(res.ca, col.row = "contrib", 

gradient.cols = c("#00AFBB", "#E7B800", "#FC4E07"), 

repel = TRUE) 

col <- get_ca_col(res.ca) 

col 
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# Coordinates of column points 

head(col$coord) 

# Quality of representation 

head(col$cos2) 

# Contributions 

head(col$contrib) 

round(col$coord,2) 

round(col$contrib,2) 

round(col$cos2,2) 

fviz_ca_col(res.ca, col.col = "cos2", 

gradient.cols = c("#00AFBB", "#E7B800", "#FC4E07"), 

repel = TRUE) 

fviz_cos2(res.ca, choice = "col", axes = 1:2) 

fviz_contrib(res.ca, choice = "col", axes = 1:2) 

 


