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Transition from the stage when a child learns to read, to the stage when he/she uses reading for acquiring new knowledge is a turning point to which less attention has been given than to the earlier stages of reading development.  The aim of our research was to analyze the structure of reading in good and poor readers of fourth grade children, in Slovene primary schools. With children that age, reading comprehension has already taken the central position in their reading development; reading is considered as a mastered skill, needed in the process of acquiring extensive knowledge. The application of instruments which involved the linguistic as well as the reading variables enabled us to study the latent structure of reading by means of multivariate analysis. The results manifested four latent dimensions, pointing out the particularities of the structure of reading in our sample. They also showed that the readers involved in the sample are still at the level of acquiring the reading techniques. Effective reading comprehension is influenced by many other factors – word comprehension; comprehension of rules for applying words in sentences and texts; spatial abilities, influencing an individual’s ability to form inner concepts. There is a strong need for integrating analytic and synthetic levels of an individual’s functioning.

Reading is one of the most significant communicational activities of every individual. The level of reading skills influences many of our activities. The interest of this research lies in the significance of the reading skills in time of schooling; namely, developed reading skills are a basic condition for a child’s advancement in school, especially at the level where written sources become important for the acquirement of new knowledge. There are many children whose level of reading skills does not enable them to learn by reading, the consequences of which a child can feel in many fields, especially in the field of academic achievement, self concept and personal growth.
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The analyses show that children with reading difficulties develop the skill of identifying words, but fall behind their peers in the level of reading skills, even at the end of schooling. American researchers state that 75% of children with reading difficulties in the third grade still fall behind their peers even in the ninth grade (Lyon, 1996). The results of the international research on reading literacy, which included Slovenia among other countries, on average indicate poor reading literacy of Slovene third graders (Elley, Gradisar, Lapajne, 1995).

An earlier research on reading skills (Pecjak S., 1988) gives an insight into the characteristics of reading skills in Slovene fourth graders: one fifth of the children achieve reading rate below average, there is a high percentage (nearly half of the children) with poor comprehension of the text read; one in three children has poor reading habits (sub vocalization, reading without being concentrated).

Poor reading often remains undetected, so the help needed cannot be provided. Poor reading often influences lower academic achievement in higher grades.

Attention should be given to the means of identifying children who need additional support even at later stages of reading development, and to the means of determining the most important factors which contribute to poor reading skills and which can be influenced upon. Our research is therefore an attempt to contribute to the successful solving of this particular problem.

Theoretical settings

In theory we followed the authors who, in dealing with the concept of reading, take all its complexity in consideration: 

-  who consider perceptive as well as the cognitive processes within the process of reading 

- who acknowledge different principles of reading, according to different stages of reading development 

- who acknowledge that reading can reach different levels of complexity

- who acknowledge that reading is a learning process which progresses according to particular principals during the systematic learning

- who consider reading as an interaction between a reader, a text and the contextual factors of reading (reader’s previous knowledge, his/her expectations…) – i.e. it is influenced by the variety of linguistic factors (phonetic knowledge – identification of sounds and symbols, recognizing the meaning – semantic knowledge, recognizing the grammatical patterns – syntactical knowledge, recognizing the characteristics of the texts – discursive knowledge 

One of the most important models of the reading development theory is that of J.S. Chall. Her theory was acknowledged through the researches of various other authors. We can relate to this model because it exposes the relation between learning and teaching of reading, namely, the development of reading is regarded as the development of reading skills and strategies, supported by efficient teaching of reading.

Her view of the progressive development of reading has numerous advantages, which can be applied in various fields. With the teaching of reading we can optimize the teaching strategies according to the stage of reading development. The notion of progressiveness 
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can be used in evaluation and in defining various metrical instruments; with defining and understanding the difficulties in reading; in research we can clearly define its objectives by considering various developmental stages. It is also significant for the theory of the processes that take place in the reading development, because they can assist in clearing the differences and pointing to the similarities between various current theories on reading.

Components of reading comprehension measurements

Studies dealing with reading of different age groups of good, average and poor readers, point out that reading comprehension is influenced by an interaction of various skills. A study of particular relevant components of reading is thus a common approach in this field.

Aaron’s study (1991) makes an attempt to associate the variance of reading comprehension with listening comprehension and a battery of reading tasks.

The study in which Stanovich, Nathan, and Vala-Rossi (1986) made the comparison of reading between good readers of the 3rd grade and poor readers of the 5th grade, associated reading comprehension with the receptive vocabulary, phonological awareness, rate of word naming, rate of decoding and usage of context. The results indicate a high correlation between the decoding of particular words and decoding words within a context, as well as between the word naming and vocabulary. In his research (1993) Ehrlich involved the cognitive, metacognitive and motivational components of reading comprehension of good and poor 7th grade readers. He established that word identification is an adequate predictor of reading comprehension in poor readers, while in good readers, it is the analogous thinking which predicts the reading comprehension.

Carver’s research (1992), in which various reading tests for 1st – 8th grade students were applied, deals exclusively with the reading variables. It showed that efficiency, accuracy and rate of reading are the most significant factors identified in the research. 

An earlier study carried out by Klesgold, Resnick and Hammond (1985) deals with a correlation between the rate and accuracy of reading and their importance for the reading comprehension in 1st – 3rd graders.

Reading is therefore a complex process, which, on the elementary level of learning, demands young reader’s focusing on its many aspects. Particular components gradually become automatic, which enables the reader to focus on the meaning of what he/she has read. Sometimes readers still have to apply the strategies they used at the lower levels of reading, for instance, to correct the mistake made at reading or when they come across the discrepancy between what they have read and their expectations; or when they are faced with an unknown word. An experienced reader can, however, fully place his/her attention to the reading comprehension.
We have to bear in mind that particular components, rather than becoming linearly involved in the process of reading, operate in constant interaction. Some of them are significant at the beginning of schooling and some of them become prominent in further development of reading. Chall explains that overall, there are two phases – the phase of 
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learning to read, which includes the first two stages of Chall’s five - stage developmental theory, and the phase of learning by reading, which includes the 3rd, 4th and 5th stage. Reading comprehension is thus a component which is significant even at the earliest stages of the process of learning – learning to read, and defines the further process of learning – learning by reading (Chall, 1996, a).

The level of reading in 3rd and 4th grade primary school children progresses from the decoding process to reading comprehension, and to those strategies which support the text comprehension. Chall’s theory also emphasizes the belief that the mastery of decoding words enables children to progress to the level of reading comprehension. The theory was confirmed by other authors with stressing that decoding (automatic and fluent) is followed by comprehension (Ehri, 1995). Only then we can confirm proper reading comprehension.

Apart from the components of reading, comprehension of spoken language - listening comprehension is also associated with reading comprehension.

The test results show the differences between listening and reading comprehension in the sample of poor readers as well as in the sample of readers - beginners. With the development of reading skills these differences gradually disappear. A correlation between listening and reading comprehension increases from the 1st to the 5th grade. We can conclude that the skills needed for the appropriate comprehension of the written language are similar to the skills needed for the spoken language comprehension, after the word decoding has been mastered. The nature of the relation between listening and reading comprehension is thereby to a large extent dependent on the developmental stage of reading and the achieved reading skills; it is also immensely influenced by the demands of the text which children listen to or read (Hoover and Gough, 1990). Comprehension is supposedly better at listening than at reading when a child develops poor reading skills and when the reading material is too demanding for him/her. However, when a child develops corresponding reading skills and when the reading material is suitable for the level of his/her reading development, reading and listening comprehension become balanced. 

Research issues and objectives

Research issues 

Reading skills are one of the common subjects of special - educational proceedings. Many children with learning disabilities have difficulties in reading. There can be a deviation in the development of reading; we can witness the backwardness in the ability of decoding and comprehension. The majority of children with reading difficulties are successful at word decoding (Lyon, 1996), but nevertheless do not catch up with their peers in other reading skills. Where can we find the reason? One could find it in the complexity of the process of reading which depends on the reciprocal interactions of numerous factors. Since we usually fail to associate learning difficulties in older children with difficulties in reading, the problem is not given proper consideration. The difficulties then arise in all other academic fields, since reading becomes insufficient for learning from the multitude of written sources with which children are faced.
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The final objective we are trying to achieve through the teaching of reading in the scope of language is the reading literacy of children. To achieve this objective, various conditions have to be met. Usually there are three of them which are directly associated with the development of reading:

- comprehension of what has been read; a child then understands the meaning of what he/she is reading

- forming a positive attitude towards reading

- development of metacognition of the reading process (Pecjak S., 1995)

We limited in our research to the first condition, even though one has to be aware that for achieving the final objective of reading literacy all the conditions are significant, along with the variety of other linguistic factors and a child’s previous knowledge.

The objectives of our research were to identify the factors associated with reading comprehension in the group of 4th grade children. The majority of researches dealing with reading comprehension involve variables associated with a language (vocabulary, listening comprehension, word naming) or variables directly associated with reading (rate, accuracy and comprehension). Our research, however, involves variables of both areas, on the population of children that are, according to Chall’s developmental theory, at a critical transition in the development of reading (Chall, 1996).

Research objectives

We tried to establish the structure of reading comprehension, which represents one of the significant elements in the development of reading literacy. This general objective can be precisely defined with the following partial objectives:

· defining how the variables used in the research correlate into the latent structure of reading comprehension on a whole sample; 

· defining the proportion of particular latent factors which, within our system of variables, most accurately elucidate the process of reading comprehension of our sample;

· presenting the correlation between the manifested variables of our system and its latent structure

Method

Sample

The sample included 101 fourth grade children (aged 10 and a month to 11 and nine months) in eight Slovene primary schools. They were classified as good (51) and poor readers (50) by their teachers (according to the criteria for defining good readers - formed beforehand).
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Variables and metrical instruments

We observed a group of good and a group of poor readers, according to the variables acquired in the process of testing, where we used a variety of tests available to us. All the variables included in the statistical processing reach the level of the interval scales.

Table 1: Variables

	Variables
	Variable Labels 
	Description 

	RAVEN
	The Raven's progressive matrices
	number of correct answers (samples)

	ANALOG
	Analogies test
	test score

	SPATIAL
	Spatial abilities
	sum of successfully linked successive numbers

	SILENT
	Silent reading – comprehension 
	reading comprehension score (silent reading)

	LISTEN
	Listening – comprehension
	listening comprehension score 

	RRT
	Rapid reading test – complete test
	number of correct answers in the complete test

	RRT_3
	Rapid reading test -  3 minutes 
	number of correct answers in the span of 3 minutes

	RRT_T
	Rapid reading test – time  
	overall time of the test solving

	ORAL_C
	Oral  reading – comprehension
	reading comprehension score  (oral reading) 

	ORAL_T
	Oral reading  –  time
	time of loud reading

	ORAL_M 
	Oral reading – number of miscues
	number of miscues (oral reading)

	VOCAB
	Vocabulary  – complete  test
	vocabulary score – complete test

	VOCAB_H
	Vocabulary – subtest

homonyms
	subtest score

	VOCAB_A
	Vocabulary - subtest   antonyms
	subtest score

	VOCAB_ S
	Vocabulary – subtest  synonyms
	subtest score

	VOCAB_M
	Vocabulary – subtest   metonyms
	subtest score

	WORDS
	Verbal productivity
	number of words used in sentences

	GRAMMAT
	Grammaticality 
	number of grammatically correct sentences

	COMPLEX
	Complexity 
	average number of correctly used words in sentences  

	PRODUCT
	Overall verbal productivity assessment
	overall assessment: productivity, syntactic accuracy and complexity  
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The size of the sample meets the demands of the quantitative relation between the number of variables and the number of subjects in the research. For the purpose of the research we used a variety of instruments. The reliability of all tests was assessed by the Cronbach’s alpha model. We also used three psychological tests, carried out and evaluated by a psychologist (The Raven’s Progressive Matrices, spatial abilities and analogies tests).

The Raven's Progressive Matrices test is a non - verbal test, designed to assess an individual’s general intelligence. Apart from the general - intelligence factor, the test (to some degree) also involves the visual - spatial factor; some tasks can be solved by using the verbal logic, spatial visualization and by visual comparisons (The Raven’s Progressive Matrices test, Information on the test, 1990). 

The Spatial Abilities test assesses an individual’s spatial agility, ability of quick sequential movements - associated with the visual aspect of an individual’s reading, and indirectly with an individual’s ability of spatial visualization, significant for reading comprehension. 

The Analogies test assesses an individual’s level of analogous thinking, significant for reading comprehension. The test includes 25 tasks, set as the incomplete statements the testee needs to complete. 

The Rapid Reading test (RRT) is used to assess the reading comprehension, with the emphasis on the rate of reading. We measured the number of correct answers in the span of three minutes, the number of correct answers in the complete test (without the time limit), and the complete time of the test solving.

The Vocabulary test assesses the word comprehension and the extent of the vocabulary.

The Reading Comprehension test - silent reading consists of various texts and questions for assessing different levels of comprehension (from reproduction to deduction).

The Listening Comprehension test assesses comprehension, with children answering the questions after listening to the sound - track of a short narrative.

The Reading Comprehension test - oral reading assesses the comprehension of what has been read (answering questions after reading), as well as the technique of reading - rate and accuracy of reading. We measured the time of reading and the number of miscues, by listening to the recorded reading of each individual child.

The Production of the Written Language test assesses the syntactical knowledge - syntactical accuracy and complexity of the sentences and evaluates the number of produced words.
Data processing

Before applying the main statistical method – factor analysis, we obtained some general information about the applied system of variables (by means of descriptive statistics). Due to abnormal distribution of particular variables, we decided to normalize the results of all tests and for that purpose used normalized T – values in additional analyses.

The application of analysis of variance asserted the differences between the two groups of readers included in our sample, the differences being level not structural. Additional analyses can be carried out on a complete system of variables. Our sample did not include children with specific reading difficulties, who differ from the readers of the same age not only on the level of reading achievements but also on the level of the reading structure.
INTERNATIONAL JOURNAL OF SPECIAL EDUCATION



       Vol 18, No.2.

Results 

Basic research findings

The research contributes some findings in the field of reading comprehension of fourth - grade children. It is also a contribution to the researches which assert the significance of accurate and automatized reading for directing one’s conscious mental capacities towards the comprehension of what has been read.

Significant correlations between the manifested variables

The correlation between the variables alone provides possibilities for inference about particular characteristics of reading, which appear with the group observed in the research.

High correlation between the variables of reading comprehension (SILENT and RRT), rate (ORAL_T, RRT_T) and decoding accuracy (ORAL_M) can be associated with the findings that children who read quickly and fluently and make only few mistakes understand better what they have read. Chall (1996) in her developmental reading theory, as well as Gough and Tunmer (1986) in their model of reading, state that comprehension is subsequent to decoding.

Gough and Tunmer believe that comprehension is conditioned by accurate and quick decoding. Chall, however, stresses the significance of accuracy and automatization of word decoding at the secondary level of reading development, which at the following level provides efficient comprehension of the text.

Our results correspond to Chall’s findings in one additional dimension. The author stresses that efficient comprehension demands accuracy as well as automatization of decoding, and points to high correlation between the two components. Our research confirms her findings. We can observe high correlation between the variables ORAL_T and RRT_T on one side and ORAL_M on the other – between the variables measuring rate and automatization and a variable measuring the accuracy of reading. Both components are significant for evaluation of decoding. Eghert (1998) points out that accuracy of decoding explains up to 46% of the variance of reading comprehension in 4th and 5th grade children in schools of the USA. The rate of decoding also contributes to the explanation of reading comprehension, though to a smaller degree than accuracy. Automatization contributes to comprehension in the way that it enables the reader to direct all his/her mental capacities towards comprehension.

There is also a high correlation between the comprehension variables and the vocabulary, which is also in accordance with the findings of other authors who say that vocabulary is a significant factor of successful reading, not only at the initial stages of reading development, but also at subsequent levels, when comprehension becomes prominent. Carver (1992) studied the factors evaluated by three different tests of reading comprehension, which were used with 3rd to 8th grade children. He established a high correlation between the vocabulary and the results achieved at particular tests. Eghert’s research (1998) points out the importance of the correlation between the reading comprehension and the expressive as well as the receptive vocabulary. She established a lower correlation between the reading comprehension and the rapid word naming, which 
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measures the time a child needs for recalling a familiar word from the long – term memory. This test is to a large extent dependent on phonological processes, which are more significant at the initial stages of reading – rapid word naming is thereby strongly associated with decoding and less with reading comprehension.

Since reading comprehension is not only dependent on the development of particular components (e.g. automatized and accurate decoding), but also on the efficiency of integration of various skills and abilities, the inclusion of listening comprehension in research is also important. Gough and Tunmer (1986) stress that listening comprehension contributes significantly to the efficient reading comprehension. The correlation between the variables of reading and listening comprehension (LISTEN) in our research is statistically important, but to some degree lower. The difference can be explained by the fact that in our sample, it is the reading technique itself which is the most influential factor of reading comprehension. Later, however, when the technique is automatized, the results of listening and reading comprehension become more and more correlated. Stanovich, Cunningham and Feeman (1984) even report that the correlation increases from the 1st to the 5th grade. There are numerous factors which contribute to the efficient reading comprehension; that is why one should not be surprised at the fact that with children who manifest difficulties at initial process of reading literacy, difficulties in the field of reading comprehension can be expected. Even individual correlations point to the significant factors of reading comprehension. The structure that grasps the complete system of the manifested variables of our research is obtained by the results of the factor analysis.

Factor structure

Factor analysis, by means of which we tried to obtain an insight into the structure of reading in children included in our sample, is not a commonly applied methodological approach described in the contemporary literature on reading, but it is found in earlier researches. Davies (1968, in Review of Research, pg.8) studied eight manifested variables of reading and identified four different factors. Thorndike (1971, same source) reduced those four factors to three. The first factor – the vocabulary proved to bear the most significance; all other factors were difficult to interpret. Spearritt (1972, same source) again identified four, closely related factors. Farr (1969, same source) reports about numerous attempts of factor analysis application, with the result of a single general factor, which explained the major part of the system’s variance. The conclusion of these different researches was that reading comprehension in children, aged between nine and nineteen, is a uniform skill which cannot be explained by various components, as it is the case with reading at initial stages of reading development, where numerous components have been identified.

By means of factor analysis we managed to identify four factors on our system of variables, which can be interpreted. Our first factor demonstrated a high correlation with the majority of manifested variables and interpreted up to 43% of the variance of the complete system of variables. 
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Table 2: Total Variance Explained

	
	Initial Eigenvalues
	Extraction Sums of Squared Loadings

	Component
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	8,716
	43,580
	43,580
	8,716
	43,580
	43,580

	2
	2,029
	10,147
	53,727
	2,029
	10,147
	53,727

	3
	1,912
	9,558
	63,285
	1,912
	9,558
	63,285

	4
	1,090
	5,450
	68,736
	1,090
	5,450
	68,736

	5
	,909
	4,546
	73,282
	 
	 
	 

	6
	,841
	4,206
	77,488
	 
	 
	 

	7
	,697
	3,487
	80,975
	 
	 
	 

	8
	,562
	2,811
	83,786
	 
	 
	 

	9
	,530
	2,651
	86,437
	 
	 
	 

	10
	,520
	2,601
	89,039
	 
	 
	 

	11
	,433
	2,166
	91,205
	 
	 
	 

	12
	,379
	1,896
	93,100
	 
	 
	 

	13
	,335
	1,674
	94,774
	 
	 
	 

	14
	,325
	1,624
	96,399
	 
	 
	 

	15
	,262
	1,312
	97,711
	 
	 
	 

	16
	,162
	,812
	98,522
	 
	 
	 

	17
	,159
	,797
	99,319
	 
	 
	 

	18
	8,182E-02
	,409
	99,728
	 
	 
	 

	19
	4,264E-02
	,213
	99,942
	 
	 
	 

	20
	1,170E-02
	5,848E-02
	100,000
	 
	 
	 


The first factor, which we named The Cognitive - Verbal Factor, manifested the highest correlation, particularly with the vocabulary and all of its subtests, which corresponds to the above stated research results. The factor additionally includes all variables measuring the reading and listening comprehension and the cognitive level of an individual.

The second identified factor is correlated particularly with the variables, by means of which we assessed the knowledge of syntactical and grammatical rules in writing tasks, and with the mistakes made at loud reading. Since above mentioned variables represent successive processing of information (which can be observed at the language formation as well as at loud reading), the factor was named The Factor of Successive Information Processing. If comparing this factor and the first factor, which denotes global, simultaneous reasoning, one can notice that there are two levels of cognitive functioning of an individual, which need to be integrated reciprocally. 
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Table 3: Rotated factor matrix

Since the third identified factor clearly points to the efficiency of reading, we consequently named it The Factor of Reading Efficiency. The factor is in high correlation with the variables assessing rate and accuracy of reading and silent reading comprehension. It indicates the principles that are probably specific for the level of reading of the observed age group. It shows that a reader can efficiently concentrate only on one component; the technique of reading in particular, if the task demands the reader to read aloud and rapidly. With silent reading, if rate and accuracy of reading are disregarded, the reader concentrates on comprehension. The factor of efficiency is the subject of Carver’s analyses (1992) as well. In four factor analyses of the reading comprehension tests he identified one, or in some instances, two factors. In cases where only one factor has been identified, it was interpreted as reading comprehension, in cases where two factors were identified, they were interpreted as the factors of rate and accuracy of reading. In our system of variables, similarly, this factor provides interpretation of the significant part of the system’s variance.

The fourth factor, which bares somewhat less significance (in respect to the explained variance), is associated with variables representing spatial abilities; with some vocabulary 
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subtests and with the variables representing the cognitive level of an individual. We named it The Cognitive - Spatial Factor. 

Although the variables in question are very diverse, the explanation we are trying to make is that spatial abilities and the general cognitive level of an individual bear the significant role at forming inner concepts, which are very important for word and texts comprehension. 

The results of our research can be summarized in the following paragraphs:

· Since the research included a variety of measurements, for which we assumed to have some value for illuminating the reading comprehension within the tested sample of children, factorial structure showed characteristically different factors.

· The results are a contribution to other researches confirming the significance of accurate and automatized reading, which is essential for a reader to be able to direct his/her mental capacities towards comprehension of what has been read.

· Readers included in our sample are still at the level of acquiring reading technique and are only just entering the level of proper reading comprehension – reading to learn – acquiring new information. Age limits, which are set in Chall’s developmental reading theory, don’t hold completely true for the children in our country; the differences are to be found in the age of school entry and introduction of the reading literacy process, as well as in the structure of Slovene and English. The differences between written language and pronunciation obligate English school programs to emphasize the reading technique training in the initial grades of schooling. The findings about which level of reading development children achieve at particular age, provide valuable guidelines for the selection of suitable reading materials and tasks. If a child still deals primarily with the reading technique (according to Chall’s theory that is the second level), the selected reading materials need to contain familiar contents or at least familiar structures, for a child to master the knowledge he/she already has and thus can focus on comparing the contents with his/her own vocabulary and the previous knowledge. In this way a child gradually builds up the skills, such as the skill of context using, fluency and reading rate, the mastery of which supports a child’s interest in reading - the element that is essential for further reading. Even at the next level, which is considered as the introduction of learning by reading, a reader has to be faced with texts, technically not too demanding and contextually unambiguous, so that he/she can estimate it only from a single point of view (Chall, 1996). The familiarity with child’s developmental stages of reading and the structure of his/her knowledge can thus help a teacher understand a child’s needs in the field of reading.

· Apart from the efficient reading techniques, efficient reading is influenced by the factors of comprehension – comprehension of words as well as the rules of their usage in sentences and texts. We should not, however, disregard the importance of spatial abilities, which, besides indicating one’s ability of orientation, denote the ability important for comprehension, because they influence an individual’s abilities of forming inner concepts. To conclude, we can say that there is a need for integrating analytic and synthetic levels of an individual’s functioning.
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Conclusion

Some authors state that owing to some successful programs of reading literacy, many children reach the highest level of reading more rapidly than some years ago. We have to bear in mind, however, that there are still many children who fail to progress in reading in an equal manner as their peers, which becomes an obstacle in progressing in other academic fields, where reading is a means of learning. Teaching profession demands from a teacher to be able to identify the reading difficulties and to provide suitable support. We have to consider the fact that in the first schooling years, the importance, as regards the reading lessons, falls on learning and mastering the skill of decoding; from that stage onward, lessons are no longer focused on reading as such, but on learning by reading. Difficulties in comprehension at that stage become more and more evident; expectations become higher and reading materials more demanding. Reading development is thus not a process which concludes at the age of ten (if children that age are still focused on decoding). Particular components of reading, where difficulties appear, have to be developed furthermore. There is, however, a need for a systematic development of reading strategies in all children in order to make reading an efficient device for acquiring new knowledge.
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