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period. Even now this belief predominates, especially in our country. “Early identification and early 

education” are among the most important principles for education of 
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The study by O’Connor (1998, 2000) at the 

This emphasis on “Early identification and Early education” in LD education together with the 

In 2000, we began a new project entitled “Development of Language

LD in the Preschool Period”. This project has the following three purposes: (1) 
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Observation of children’s learning and life in school.

we assessed childrens’ learning with 

s. When a child’s academic ability on 

３−１  The structure of developmental diagnostic tests for five-year-old children  
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one and put it into this glass bottle.” Other test procedures are the same as above.

4 

  



Электронный журнал «Психологическая наука и образование»
2010, № 

 

7 
 

 

using “Hyper Card” (Apple Com.) and “Flash”(Microsoft Com.).
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Learning to read the letters “ha”, ”he”, and “wo
”which are used as post

   
 
 
   

 children are 
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     Fig.-3  A diagram of the Hiragana writing program  
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Fig.7 An example of a Hiragana writing task of the letter “ま” (ma) following the 

 

 

   In order to promote children’s lexico

steps’ teaching program for for 
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“A is higher than B in height”

 
       Fig 11.   The flow chart of the introductory mathematics program 
                                 



Электронный журнал «Психологическая наука и образование»
2010, № 

 

17 
 

digit unit). Then when we asked him/her “which is more marbles, red marbles or yellow 

marbles?”, he/she often answered that yellow marbles was more, after having counted the numbers
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Table 1  The Various Ability Levels of the Subjects before Training. 
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The value of attention means the percentage of correct responses on the “finding lions” task 
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Block 7 of the reading program, we prepared a teaching program named “Is it true or not”.  

In this lesson a series of sentences were presented on a monitor, for an example, 

“ふじさんは にほんで いちばん たかい  やま です。（”Mt. Fuji is the highest 

mountain in Japan.”）
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 may  

to the formation of skills required to write letters. Table 4 shows how much training was required 

of each child in each block of writing letters. 

 

 
 
 
 
 
 

 

 

rainer gave a child the instruction “Which are always used together? Please take 

things which are used together, and give them to me.” After the child picked up a pencil and an 
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 Action (for example, “Papa stands up.”)

 Action (for example, “ Papa eats an apple.”).

 Action (“Papa gives mama a flower.”)

 Action (“Papa follows mama.”

 “Papa puts a book on the desk.”)
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田

（）Ravens’s colored progressive matrices test ( J.C. Reven, 1976)

（）Vengel’s Spatial

out tasks. Four words, for example, “apple,” “peach,” “pumpkin,” 

and “banana,” were presented orally and the child was asked to find the one that didn’t belong and 
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* This test was used to evaluate each child’s vocabulary, but it was not used in assessment of the 
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When the child’s performance was below the cut

hen a delay was recognized in both tasks: Ravens’s coloured progressive 

matrices test and Venger’s visual

When we evaluate each task of each domain, we used the value of “Average score – ×

deviation” as the dividing line. That is, when the score or the number of correct answers was bel

“the average σ”,it has one asterisk mark(*) next to the figure of scores, and when the score was 

below “the average σ“, it has two asterisk marks

 whole? 

There are two ways to evaluate it. The first way is to estimate the degree of formation of school 

readiness from the range of domains where the child is developing normally. As was already 
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 3

 Even if a child’s performance in school readiness test shows

 

 

When a child’s performance of school readiness test shows zero domains with a delay.

 

 When a child’s p

 ’s performance of school readiness test shows fewer than three domains with a 
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When a child’s performance of school readiness test shows over three domains w

8   Children’s learning and life in school. 

 

В
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supporting class. Every day, she not only prepared and organized each child’s learning which 

        

s. When a child’s 

children’s performance. Fortunately, this study was replicated by a group of sociologists, 

Mimizuka and others (Mimizuka, et al 2003) in 2002, using the exact same tests for 6, 200 

children of the same school in Kanto. The average score and standard deviation score of 

the 1st graders obtained there can be used as a standard score for evaluating our children's 

academic abilities at present.   
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Table 7 Results of academic abilities attainment on Japanese and mathematics tests in 
March 2008 

 

１ （ ）

 
*  The value of percentile rank having the sign (+) expresses the percentile rank from the 

top, when there is not the sign (+), the percentile shows the percentile rank from the bottom.  

** The standard scores (average scores and standard deviation) on Japanese and 

mathematics tests of the 1st d graders is as follow  
      Japanese   Mathematics   1st grade    1st grade         

     Average scores(x)    96.3     92.7          

     SD(σ)   31.65      23.08          

       x－1.5σ            48.8        58.1         

       x－2σ             33.0          46.5         

 
 
The scores of our children on these tests are shown in the Table 7 and that of IQ test is shown in 

Table 8. We were not able to administer these tests to one boy, S.Z. due to his moving to a 

remote city from Tokyo with his family. As a result of these tests, it was confirmed that all 4 

children (S.S., K.M., A.S. and M.T. ) achieved higher performance than the average scores both 

in Japanese and in mathematics and that the performance of M.S. in mathematics is over the 

average scores, but in Japanese is below the average. It was a great surprise that M.M. showed a 

comparatively higher percentile rank in Japanese(24,51% from bottom) and mathematics (35.2% 

from bottom). These facts indicate that their learning in school, especially in Japanese and in 

mathematics proceeded normally in the first grade. As is shown in the Table 8, with 6 children 

(S.S., S.T., S.Z., K.M. ,A.S., M.M.) except M.T. who participated in the training only 4 months, 
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the values on the IQ test showed a remarkable improvement during the training period 

 

    Table 8 The Change of IQ of Children of the Training Group in 2006 - 2008     
 

Subjects Sex  Age 
2006-4-1  

   2006  
   Spring  
 VIQ.PIQ.FIQ  

    2007  
   Spring  
 VIQ.PIQ.FIQ  

    2008 
   Spring  
 VIQ.PIQ.FIQ  

1 S.S.# m 5:1    79, 112, 94    99, 117,109   105, 80, 93 
2 S.T. f  5:2    80, 77, 74    97, 80, 86    76, 79, 75 
3 S.Z.# m 5:6   112,107,112   128, 133,137    -    -  - 
4 K.M.# m 5:5   76, 104, 87    99,110, 105  132, 104, 121  
5 A.S.# m 5:3   61,106, 79    84, 103, 92     -    -  -  
6 M.T.# m 5:2   93, 92, 91    80, 95, 85    92, 82,  86 
7 M.M.# M5 5:2  <45,78, 50    53, 109,76   60, 89, 71 

 
#   The WPPSI test was used for children for whom the “#”sign appears in the name field for 

testing in spring of 2006 or 2007. All tests in other cases and 2008, used the WISC III.  

 
10    Discussion and conclusion 

 
 I have outlined our third experimental training study to 5-year-old children conducted for 

prevention of LD in 2006-2008 at the Child Center “Red Roof” of Hino city. In this training 

research, first, we conducted developmental diagnostic screening tests to 40 five-year-old 

preschool children and detected 8 five-year-old preschool children who were considered to be at 

high risk of LD and three preschool children who seemed to be at high risk of MR. 

Out of these 8 children, 5 whose parents consented to their participation became the subjects of 

our special training program. Also we accepted one boy who was considered to be at high risk of 

MR, and another one boy at high risk of LD in December. As a result of the training by our 

teaching program over 8 months, we formed and developed school readiness with children 

having high risk of LD, and confirmed that all our children including the boy who seemed to be 

MR did not have any serious delay in learning Japanese and mathematics in school at the end of 

the first grade. On the contrary, there were some students who attained higher performance than 

the average student’s scores in these subjects.  In this sense, we can safely say that our special 

education to them realized its goal of preventing the emergence of LD in children successfully.  

 Now, I would to like to discuss some important issues related to the screening diagnostic test 

and the teaching and training to preschool children at high risk of LD , citing some data and 

discussion from our first study conducted in 2001-2004 (Amano,K. 2002,2004,2006).  
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10-1  Is our diagnostic system appropriate for the identification of preschool children at 

high risk of LD ? 
  

  We constructed a screening diagnostic system designed to identify preschool children at high 

risk of LD and administered it to approximately 190 five-year-old preschool children in our first 

study in 2001-2003. The most important criteria in the development of a diagnostic system is to 

create a system which minimizes the likelihood of missing a child who is actually at high risk of 

LD. In conducting our screenings, we made evaluations based on three criteria. 

     First, when a child performed well on two of the tests of pre-academic skills (reading 

Hiragana, counting numbers, and counting 20 marbles) and the task of verbal regulation, he/she 

was determined to be a child who has no risk of LD.  

    Second, when a child did not show any retardation in the seven cognitive psychological 

domains, even if he/she showed clear retardation only in one of the pre-academic domains, 

he/she was determined to be a child who has no risk of LD.  

      Third, when a child had a Full-Scale-IQ below 60, we identified him/her as a child at high 

risk of MR.; that is, we used a score of 60 on the Full-Scale-IQ as a criteria for differentiation 

between possible MR and possible LD children.  

We then tried to analyze whether these criteria missed children at high risk of LD based on 

data from school readiness research conducted just before school entrance. As a result of this 

analysis we confirmed that the first selection was valid, and that we had not missed any children 

at high risk of LD. The success of the first level of differentiation between children at risk of LD 

and those with no risk of LD owes much to the strong diagnostic power of the verbal regulation 

task modified from A.R. Luria’s method. A child who has any deficiencies in language 

acquisition or in memory or in attention or in control of action could not perform the verbal 

regulatory tasks as well as their five-year–old peers. Thus, this task was suitable for 

differentiating LD and MR children from normally developing children. 

Concerning the second criterion, we found problems that warrant further examination. We will 

consider some data from the school readiness research conducted to fifty preschool children just 

before school entrance. From the data on the fifty preschool children who participated in both 

tests in spring 2001 and 2002, we identified the following three groups: 

   A group : Children who were evaluated as having no risk of LD from the first screening test; 

that is, those who passed the criteria from the first screening. 

B group: Children who had deficiencies in reading Hiragana, but did not have any 

deficiencies in the seven other psychological domains. They were evaluated as having no risk 
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of LD in the second level screening. 

 T group: Children who were identified as having a high risk of LD and had participated in the 

special training of our program for about 8 months before school entrance.  

   We compared these three groups on the following: 

         (1)  Level of reading development  

         (2)  Performance on the reading sentences test 

         (3)  Performance on the writing letters test 

         (4)  Performance on the verbal thinking test 

         (5)  Level of development of verbal regulation 

   The results are shown in Table 9-13. As shown in Table 9, 10, and 11, the level of reading 

development and performance on the reading sentences and writing letters tasks was higher for 

the training group than for B group children. This is natural in the sense that the training group 

received special training in reading and writing in Hiragana.  

  

Table 9   Comparison of the Levels of Reading Development among Three Groups 

          Just Before School Entrance 
 

      IV     V      VI     VII   Total 
   A group      0     3      1      8    13 
   B group      3     4      1      0     8 
   T group      0     3      1      7    11 

 
Table 10   Comparison of the Performance of Reading Sentences Test among Three 

Groups just before School Entrance (Max. 10 points) 
 
 

   0   1   2   3   4   5   6   7   8   9   10 Total 
 A    0   0   0   0   0   0   0   0   0   0  13  13 
 B   1   1   0   0   1   0   0   0   0   1   4   8 
 T   0   0   0   0   1   0   0   1   2   2   5  11 
 

Table 11  Comparison of the Performance of Writing Letters Test Among Three 
Groups just before School Entrance (Max. 22 points) 

 
     0-5     6-10    11-15    16-22   Total 
   A group      1      2     6      4    13 
   B group      2      3     3      0     8 
   T group      0      1     1      9    11 
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Table 12  Comparison of the Performance of Verbal Thinking Test Among Three 
Groups Just before School Entrance(Max. 10 points) 

 
      0-4     5-6    7-8    9-10   Total 
   A group      1      2     6     4    13 
   B group      0      2     6     0     8 
   T group      6      3     1     1    11 
 

Table 13  Comparison of the Levels of Development of Verbal Regulation Among 
Three Groups just before School Entrance 

 
     III       IV       V    Total 
   A group      0       0      13       13 
   B group      0       0       8        8 
   T group      2       1       8       11 
 

   There was one boy who could not read or understand sentences at all in the B group. We asked 

his mother why he could not read and understand sentences at all and conducted the WPPSI test 

and reading tests again. Of course, I suspected the possibility of our having misdiagnosed him in 

our screening. But his delay was found to have come from quite a different environmental and 

educational source. His mother had removed all written materials, including lists of Hiragana 

from his home so that he would not become angered by the fact that his sister had acquired 

Hiragana before him and wrote many letters proudly before him. The result of the WPPSI test 

showed that he was a normally developing child.  Although we did not believe that this case was 

a misdiagnosis, it suggested the importance of careful examination. That is, when a child shows 

clear retardation in only one of the pre-academic domains, and no deficiencies in the main 

cognitive–psychological domains, we can evaluate him/her as a child with no risk of LD, only if 

we inquire into the reason for the retardation in that pre-academic area. 

   Concerning the third criterion of MR. vs. LD, we examined this problem in the experimental 

training. In Japan when the Full-Scale-IQ of a child is below 70, he/she is generally considered 

to be MR or to have the potential for classification as MR.  But in our study we did not accept 

such a cut-off. Instead, we tentatively accepted 60 as a cut-off for differentiation between MR 

and LD and tried to examine this criterion itself in the training experiment.  One child had a Full-

Scale-IQ that was below 70 and above 60, (T.Y.: VIQ:70, PIQ:65, IQ:67). We considered him to 

be a child at high risk of LD and included him in our training program. As a result of his 

participation in our special training for 8 months, his IQ changed remarkably, that is, into the 

values, VIQ:100,: PIQ :80. IQ: 88. This fact actually shows that he is not a MR child, but a child 

at high risk of LD who has large potential learning abilities. 
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   Another MR suspect preschool child, Y.D.(VIQ: 64, PIQ:54, Full-Scale IQ: 48 before the 

training) participated in our training experiment under the same conditions as the others. His 

learning abilities were far lower than others, but he could learn to read words using the 71 

fundamental Hiragana after 8 months training, even though he could not learn to read sentences 

yet.. As a result of 8 months’ learning in our program, his verbal IQ has shown remarkable 

progress, (VIQ:84, PIQ:49, FULL-Scale-IQ: 60). This result suggests that he is not LD, but a 

child with MR. In the third study we accepted on boy(M.M.) suspected to have MR in our 

training, his IQ was VIQ: <45, PIQ:78, FIQ:50). We gave him special training adding a special 

syntax program to the programs for LD suspected children. As a result, he showed remarkable 

improvement in Japanese and mathematics in school. 

  Generally speaking, we can say that our diagnostic system for identification of children at high 

risk LD was comparatively successful. However, we need to elaborate on our system further 

based on a detailed analysis of data from diagnostic research and school readiness research. 

 
10-3 What are the benefits of a systematically organized teaching program for learning 

basic reading and writing? 
 

   We have shown that our teaching program led to an improvement not only in preschool 

children’s ability in reading and writing, but also in their basic psychological functions such as 

attention, verbal regulation and verbal memory, and sometimes in general abilities.  

   Of course we cannot attribute such large-scale improvement in children over various domains 

only to our teaching (training) program. Every day, each child played and learned in his/her 

home and kindergarten or nursery school with other children under the supervision of teachers 

and parents, and he/she enjoyed many experiences through his /her own activities. In this sense, 

the improvement shown in our data is a product of all of the activities and situations in which the 

children have lived. But what role did our strictly organized teaching (training) play in their 

development or improvement?  Where is the difference between children’s own spontaneous 

learning in home or in kindergarten (or nursery school) and teaching/learning by our structured 

program?  In order to answer this problem, we would have needed to conduct special 

experimental observations in both groups, or to have a training group and a control group. As I 

said earlier, we were not able to include a control group mainly due to practical and ethical 

reasons.  In order to analyze the effect of training of the program itself, we could prepare a 

comparison group, which consisted of children similar to those in the training group who were at 

risk of LD in our first study in 2001-2003. However, there was no one-to-one correspondence 

between subjects between the groups as in a matched-pair control group  



Электронный журнал «Психологическая наука и образование»
2010, № 

 

36 
 

  Our comparison group consisted of five five-year-old preschool children at high risk of LD. 

Three of these were children who had been identified among the 15 children at high risk of LD 

during the first diagnostic research study, but did not participate in the training due to either 

geographical reasons or lack of parental consent. The other two children were identified in the 

other research project. Some of these children had deficiencies in reading in Hiragana, but others 

did not. They all shared some retardation either in attention or in verbal self regulation. The 

result of the both diagnostic tests administered in spring 2001 and 2002 are shown in Table 14 

and Table 15 respectively.  

 
Table 14  Results of Tests of the Comparison Group in Spring 2001 

 
 Subject Age: 

Months 
 

Sex  Level 
 Of 
Reading 

   
V.R. 

Verbal 
Memory 
(12) 

Visual 
Memor
y 
 (12) 

Attention 
   % 

   WPPSI  
     or  

 WISC III 

         VIQ PIQ  IQ 

1 U.K. 5:03 m V III 3 8 21 64 68 59 

2 O.R. 5:01 m V I 7 5 14 80 72 79 

3 N.M. 4:11 m III IV 5 - 13 90 92 89 

4 S.Y. 5:08 m III II 3 7 93 85 71 76 

5 N.K. 5:11 m III IV 5 6 -48 96 83 89 

Age Standard IV IV 5.7 6.5 57 100 100 100 

 
 
 

Table 15   Results of Tests of the Comparison Group in Spring 2002. 
 

 Subject Age: 
Months 

 

Sex  Level 
 Of 
Reading 

 V.R. Verbal 
Memor
y 
(12) 

Visual 
Memor
y 
 (12) 

Attention 
   % 

   WPPSI  
     or  

 WISC III 

         VIQ PIQ  IQ 

1 U.K. 6:03 m VI V 2 3 92 67 82 72 

2 O.R. 6:02 m VII  V 1 6 32 89 78 80 

3 N.M. 5:11 m V V 5 6 -67 89 89 86 

4 S.Y. 6:05 m V IV 7 7 48 81 78 77 

5 N.K. 6:10 m IV IV 5 7 44 103 107 105 

Age Standard   VI V 5.9  7.3 56.7 100 100 100 
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When we compare these two tables, we can easily recognize that the levels of reading 

development have improved during one year, with three children improving from level III to 

level V or IV and two children from V to VI or VII. This degree of improvement is very similar 

to that of the children in the training group. This is also true of improvement of verbal regulatory 

function. Three children, whose level in verbal regulation was at the level I or II or III in 2001 

improved to level V or IV after one year. One child whose level was IV one year before 

improved to level V in spring 2002. These facts suggest that improvements in the level of 

reading development and verbal regulation are very similar between the group of children who 

underwent special training and the group of children who did not.  

  However, when we examine the improvement of the value of IQ tests, we see quite a different 

picture. As is shown in the Table 8, the values of IQ test of children of training group show 

remarkable improvement during training period. Such improvement in the value of IQ have been 

always observed not only in the present study, but also in the first and the second training study. 

But we could not observe such improvement among the children of the comparison group. Of 

course, this is only a suggestive finding obtained from a very small sample.  Thus, it will be 

necessary to confirm this finding in larger samples of children in order to characterize the effects 

of this organized teaching/learning structured program. 
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10-4 On the possibility of prevention of LD 

 
  The main purpose of our projects was to develop a way of preventing LD through organizing 

screening and special education intervention in the preschool period. In the last academic year, 

we have completed the three cycles of the projects including a diagnostic screening test, an 

experimental training program for 8 months and a diagnostic school readiness program. The 

results of these projects allow us to discuss the possibility of prevention of LD in children.  

    There seem to be different phases or stages not only in the manifestations of LD, but also in 

the prevention of LD in children. Our experimental training focused on the initial manifestations 

of LD observed during first grade. In other words, we wanted to prepare children at high risk of 

LD for the issues they might encounter soon after they entered school such as difficulties with 

learning to read, attend to their teacher, maintain continuous performance, make a friend, etc. 

The results of our study suggest that our special training has successfully prepared our children 

for these issues. In this sense, we were able to prevent at least the first uprising of LD 

difficulties. However, this does not mean that we can or could prevent the next phase of 

emergence of LD issues. 

 As our school readiness research has shown, our children have many deficits or difficulties 

across various domains. If we compare their performance on the different tests with age standard 

norms, they are superior to average only in the tasks of writing Hiragana, drawing, and in 

voluntary attention, tasks in which they have acquired specific training. This research also found 

out that they were very weak in verbal thinking, visual thinking, mathematics (addition), and 

spatial orientation. Some students were very poor in verbal memory or visual memory.  Thus, 

even if they were able to deal with the first difficulty well, there is a high probability that they 

will experience difficulty in the next phase of school life. As such, we plan to continue their 

training in our next program to take place. The goals of this second stage program are prepare 

them for the next set of difficulties, which they may confront in the near future. This project 

aiming to prevent LD is quite a new type of research project, thus, we expect to confront many 

kinds of problems, which will warrant further study.  I believe that such research focused on the 

prevention of LD is very promising and will open a new perspective for LD education in the 

future. 

Note: (1) This paper was presented at the 2nd ISCAR Congress, which was held in UCSD 

9–13 September 2008 

(2) I would like to express my gratitude to my old colleague, professor Lisa Ijiri, Curry College 

for her kind proofreading this paper. 
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