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I. Introduction

Intelligence in the social sciences in the 20th century was an indicator of public support received in 1970, but since the 

negative views about intelligence emerged the alternative theories and measures have been raised. Still, it is true that 

in such areas as  intelligence, education, medicine, and psychology has a signifi cant impact. Scholars in the defi nition 

of intelligence is presented in a somewhat different view, individual behavior and thinking, and ability to adapt to 

the environment, and assessing the overall intelligence and can be explained by the factors.  Performed pioneering 

research, especially regarding intelligence Binet classifi cation of normal children and children with an interest in seismic 

normal children and children’s age on the development of earthquake and other developments, cognitive and social 

skills that makes such a difference was measured. But today, the distinction between intellectual ability or performance-

related research presents in such emerged concepts of ‘mental age’ (Ruf, 2003).

Chronological age and mental age may be divided to calculate the formula for the IQ which was proposed by German 

psychologist Stern in 1912. Today it is officially used in special education (mental / chronological age) × 100 = IQ. 

However, IQ does not mean a straight percentage. High IQ children have a higher mental age, but the earthquake 

children have a lower mental age. In order to refi ne an abstract description, Stern proposed a offi cial straight structure 

in terms of the formula to describe the child’s mental age. According to the increasing age in the development of IQ 

as a linear structure,  recognizing that the current test is limited to children by Binet mental age is calculated using the 

formula (Park, Chung, & Chung, 2001; Roid, 2003; Ruf, 2003).

However, limited children’s mental age calculated for the straight structure, the use of contradictions are raised. For 

example, the age of 4years old with IQ 50, according to the offi cial calculation of the Stern mental age is 2years old 

children. The intelligence does not change so when their chronological age 8 and then the mental age is 4 years old. 

Thus, based on intelligence of the average of 100 children of age 4 and the child’s intelligence was determined. 

Quotient of 50 y = 1/2x equation is limited to the logical persuasion. Child’s IQ is 30, the function y = 3/10x mental age 

is calculated. Depending on age and IQ, mental age as a function subject only make a straight structure calculation 

that cannot resolve the contradictions. So Roid (2003) for the linear structure in intelligence quotient to resolve the 
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contradiction gifted children and for children with developmental disorders proposed non-straight line structure as 

intelligence tools. However, according to the differential characteristics of IQ that formulas that only focused  to 

calculate the process and the results was not suggested.

The intelligence does not change the proposition that biological intelligence is done through the development of 

the age of 8-22 hereafter it is maintained through environmental intelligence as the formation in a consistent index. 

Such claims as the basis of intelligence development of children aged between the age 18-22 would be defi ned that 

has stopped (Kim, 2003a). Thus, developmental disabilities such as mental retardation and mental age of  intellectual 

capacity to produce at least the age of 22, etc. should ensure reliability.

Based on IQ when calculating the mental age and intellectual ability of low-IQ children with developmental disorders 

is typically less than 70. WISC-III IQ test and the existing tools, or K-ABC test tools for the intelligence quotient can be 

calculated until at least IQ 40. It is less than 40, IQ tests for children in the index cannot be calculated or it is impossible 

to check. Therefore, according to a formula calculated mental age proposed by Stern, IQ 70-40 corresponding to the 

elementary school children with intellectual disabilities during a school year (living age 2) of the mental age of 2-4 

years and 3rd Grade (living age 6) 4-6 years old, and the 6th grade (living age 12) that shows that is the age of 5-8. 

This analysis is a logical contradiction. When the intellectual capacity in 6th grade for 40-70 children with intellectual 

disabilities in the mental age is at least the age of 5, they can learn to read and write which can be inferred that it is 

actually not the case.

Reading development starts at the age 3 for one versus one correspondence, writing for the association to force 

development in the age of 5. Therefore, even when the intelligence quotient of 40 or 6th grade children with 

intellectual disabilities, interpretation reading and writing is possible. The actual language, age, or an equivalent 

language age and mental age, based on IQ discrepancy has raised concerns (Choi, 2001). Vocabulary of children 

with the calculated IQ mental age between the ages of 3-5 and with mental retardation was reported to have more 

members in the mental age of a calculated 1-2 years old (Choi, 2001). The ability to perform the same mental age 

because of the mismatch of teaching and learning are putting an increasing burden on the scaffolding. In language, the 

age of 3 years old children with mental retardation and the mental age of 5 is calculated on the basis of mental age. 

It is designed to target these children for a reading and writing instruction to the learner does not result in meaningful 

learning.

It was also pointed out that the delay in the ability of the mental age of children with developmental disabilities for 

the design of teaching and learning is very important. When you confi gure a teacher’s teaching and learning, children 

with developmental disabilities can maximize their potential by setting up scaffolding confi gurations that are diffi cult 

to access if you can not expect a positive learning effect. In general, lower intelligence, or younger age is differentiated 

with the width of the narrow proximal development (Han Sun Mi, 2007). The lower level of intellectual ability in 

one year or annually, show that the results of teaching and learning progress is not easy to judge objectively. So, the 

Confi guration Disabilities Education Act of the US passed in 2004, showed that the decision to extended up to 3 years 

while short-term goals that were mentioned. Based on age and mental age, IQ provides the output of teaching and 

learning designed to overlook the contradictions of the result which is negative (Barbara & Nikki, 2005; Lowrey et al., 

2007).

Language skills, particularly in the intelligence, is one of the most used measures (Park, Chung, & Yi, 2001). In 

addition, the diagnosis was early childhood children  by Bayley test which has been used as the most commonly used in 
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the evaluation of language development in the assessment of intellectual ability  (Kim, 2004). However, Intelligence has 

multi-dimensional characteristics in the actual assessment, a natural assessment, and evaluation of curriculum activities, 

the center must be able to have a close relationship and it should be understood as the concept of matter (Kim & Ryou, 

2007). The intelligence to predict the effects of education should be approached as a factor, especially in children, 

such as validity and reliability of IQ test results ensure the technical limitations, so the language has recommended the 

introduction of intelligence (Kim, 2004; Kim & Ryou, 2007). Teachers for young children predicts the behavior of the 

starting point to apply the direct language of learning and intelligence must be produced. It’s a board for the daily 

activities through language activities and the structure of language comprehension, reasoning, understanding, and 

to determine should ensure that the foundation is valid. Most intelligence tools consists of verbal IQ, or verbal sub-

tests, but the language of intelligence is used in order to calculate that the teacher’s efforts were required. Verbal IQ, or 

verbal sub-tests of the Multiple Intelligence concepts represents a more extensive and potential for the ability to apply 

the lessons so that there are limits to satisfy. However, the language is used to examine the language skills, intelligence 

and achievement levels. They are directly related to the level of the child’s behavior and presents a starting point to 

understand the educational materials (Kim, 2004; Kim & Ryou, 2007). Intelligence information processing and process-

oriented tests can be used to claim that it is the same as it is understood in the context (Ottem, 2002).

Intelligence, and language acquisition levels show a very high correlation, especially in younger age (Francis et al., 

1996). Early childhood education related to language is recognized as a more effi cient educational factors rather than 

IQ test results (Stage, Abbott, Jenkins, & Berninger, 2003). In average intelligence, children learn the words necessary to 

reproduce 35 meetings, and intelligence is relatively lower than required by many replays. In the study of intelligence, 

Gates (1930) suggests a correlation in language learning. In addition, children with intellectual disabilities requires alot 

of time and effort in order to accommodate this word (Burns & Boice, 2009). IQ results should be different depending 

on the educational interventions that can be understood. 만 3세 children under the age of the overall development 

does not facilitate the diagnosis to evaluate (Kim, 2003b), the child’s intellectual capacity is diffi cult to interpret for 

lower than the IQ test results can predict.

Standardized intelligence tests for children with disabilities, particularly children with developmental disorders 

associated with intellectual skills apply it to predict when the problem has already been pointed out by many 

researchers. In studies of children with disabilities without standardized intelligence tests (Ottem, 2002), learning 

disabilities, autism and language disorders, such as IQ and academic achievement of children with disabilities, such 

cases are not directly connected (Broad, 2003; DeThorne & Schaefer, 2004; Mayes & Calhoun, 2003; Siegel, 1989). In 

addition, the correlation between intelligence and ability to perform its own test results cannot be used (Fletcher, 1992; 

Siegel, 1989). Non verbals checks the presence of variation in verbal IQ (Lee, 2007), race, and even cultural factors 

depending on the situation (Quay, 1974).

But in intelligence itself, rather than a negative view on the defendants’ beliefs about intelligence quotient concerned 

with the intelligence to be a substitute for the fact that there is an alternative method to this problem has been pointed 

out (Broad, 2003). Navigation (2003) as a result of the study on intelligence, emphasizes the need for a new awareness, 

vocabulary knowledge, to develop a plan to propose. Particularly, children with developmental disorders has the basis of 

knowledge of the language, vocabulary, problem solving and intellectual skills required is understood to be relevant. A 

study was carried out by several researchers to determine the relationship between language and intelligence quotient. 

The study was very limited here at home and abroad for the intelligence quotient of 70 or less for children with mental 

retardation. 
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-In addition, the mental age calculated on the basis of vocabulary studied at home and abroad was also very limited. 

In a study of mentally retarded children learning vocabulary, the correlation between intelligence test results was also 

based on proposed calculation methods on age, mental age, and vocabulary.

2. Research Tool

1) Intelligence tests

K-ABC (Kaufman Assessment Battery for Children) in 1984 was a testing tool developed by Kaufman from 2 and 1/2 

years until 12 years of age. It also created a general intelligence test that assesses the child’s intelligence and learning. 

K-ABC consists of four sub-scales, <sequential processing scale>, <simultaneous processing scale>, <mental processing 

scales>, <Learning Scale>, is composed of 16 small tests. Each sub-scale average of 100, the standard deviation 

to calculate is the standard score of 15. The time required for inspection, on average, about 30 minutes preschool, 

elementary school children is approximately 60 minutes

2) Vocabulary Tests

Korea‘s acceptance of the standard vocabulary test consists of 5 groups. Each group contains a vocabulary of 100 

words, so there is a total of 500. Each group’s reliability correlation coefficient is at least over r = .89 and that is 

standardized to use the age 5-12. Standardized measures of children with mental retardation is presented especially 

with the age group. 

3). Study Procedures

① Approval Process : Early childhood education institutions such as day care for disability for children with mental 

retardation or disabled children help by sending a memorandum that agrees with the purpose of this study was referred 

to the line. 24 agencies agreed to cooperate located in Seoul, Gyeonggi, Daejeon, Busan, Gwangju, Gyeongbuk, 

Gyeongnam, Jeonbuk, Ulsan, Kangwon, etc.

② Seminar held :  Institutions agreed to cooperate with teachers, therapists, directors and explain the purpose of 

targeting research and training. Seminar participation was determined by the parties.

③ How to test training: Conduct tests and testing methods were intended for teachers, therapists, or the Director of 

Table 2.1   Age distribution of the target research
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Training . All training participants conducted experiences through intelligence and vocabulary tests that target children 

with mental retardation.

④ Laboratory Tests : Standard vocabulary test in a laboratory were administered to Kindergarten children with 

disabilities or disorders in early Childhood Education K-ABC and South Korea. 

⑤ Test results were summarized. 

4). Data Processing

Number of each age and intelligence quotient, mental age and vocabulary, and age were calculated along with the 

frequency and personnel. Intelligence quotient of the K-ABC sequential and simultaneous processing standard score 

for the cognitive processes were standardized scores. And again, more than 85 IQ, less than 70-85, 55-70 or less, and 

from 55 to 40 were classifi ed. Output mental age (mental & chronological age) X 100 = IQ was calculated by using 

the traditional formula. Age and vocabulary scores were presented in the standard vocabulary test results based on a 

standardized output tables.

Each data such as the frequency and the average intelligence quotient was based on mental age, vocabulary, 

confi dence in the present age. Also according to age and mental age, intelligence quotient and vocabulary, ANOVA was 

conducted to evaluate the relevance of age . In addition, hyper-phosphorylation test results chronological age, mental 

age, IQ, intelligence quotient and vocabulary on the basis of age were selected according to the calculated vocabulary 

age curves using regression analysis to estimate the logistic model. 

The classifi cation of intelligence quotient of 10 were treated inter-grades. IQ 40 ~ 49, IQ 50 ~ 59, IQ 60 ~ 69, IQ 70 ~ 

79, and IQ 80 ~ 89 to these 5 levels separated inter-grades of intelligence quotient of each proposed chronological age. 

All data processing was performed with the SPSS 17.0.

III. Results

  1. Age IQ, mental age and vocabulary, and the difference in average age

IQ according to age, mental age and vocabulary of the average age by presenting a Table 3.1 are the same.

Table 3.1 The average age of  age IQ, mental age, and vocabulary
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 The average age for IQ but a big meaning, vocabulary, age, proposed to investigate such differences in results. The 

study of the average intelligence quotient or IQ 68.95, was calculated by conventional methods 5.88. The average 

mental age of three and ten years. The verbal age was average 4.96 years old. Therefore, age, mental age and 

vocabulary, compared to approximately 1 years old can see that it is more delayed. Age and mental age, vocabulary, 

age provided the same by calculating the difference between the Table 3.2.

At the ages of 5-9 the difference between mental age and vocabulary were around 1 year old children, turn to the 

age of 10-11 with the difference of 7-8 months as the two were shrinking. Mental age and vocabulary of 12years 

old children was about 5 months of age and the difference was visible. Therefore, the vocabulary of children with 

mental retardation age compared to the mental age had about one year delay. The mental developmental age varies 

depending on the age and age differences in vocabulary specifi c to ANOVA to investigated in Table 3.3 as suggested.

 

Table 3.2 Age difference with in vocabulary age and mental age

Table 3.3  Development of Mental Age and Vocabulary Age - ANOVA
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Mental age and vocabulary age in the development of age showed  statistically signifi cant difference. Age differences 

in the development of the mental age were examined more specifi cally through Tukey HSD analysis to  the Table 3.4 as 

presented. 

The children of mental age 5 and 6 had no statistically signifi cant difference. The children of mental age 7 and 8 

had no statistically signifi cant difference. The children of mental age 10 and 9 did not show a statistically signifi cant 

difference. The results of the children’s mental age with mental retardation and normal children between 6 months 

and 1yr old so that it develops slowly one year later and it is statistically signifi cant. That is the age of 5-6 and 7-8 with 

mental retardation and mental age can fi nd three similar developments. However, 11-12 ages developed signifi cant 

difference in mental age. Every year, it can be seen that it appears. Age differences in the development of the 

vocabulary age are examined and presented in Tukey HSD analysis in detail in the Table 3.5.

Table 3.4 Age differences in mental age on the development of the Tukey HSD analysis



Passing from Freedom to Happiness • 195

|  Oral Presentation    |

 Vocabulary development based on age difference in 5-6years had  no statistically signifi cant differences. In 7-8 did 

not appear to have signifi cant differences. And 9-10yrs, 10-11yrs had  no statistically signifi cant differences. 

  However, in ages of 12 with the vocabulary of all were statistically signifi cant. The results of the vocabulary age 

children with mental retardation, unlike normal children, shows a signifi cant difference each year, 1 and 1/2 through 

2yrs  inter-grades represents a statistically signifi cant difference.

 2. The correlation between age, IQ, mental age and vocabulary

The correlation between age and IQ of children with mental retardation, mental age and vocabulary are analyze  Table 3.6.

Table  3.5 Age differences in the development of the vocabulary for age analysis, Tukey HSD
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Table 3.6 The correlation between age, IQ, mental age and vocabulary

IQ, mental age and vocabulary correlated with age both show a statistically significant difference. IQ and mental 

age the higher the correlation the more stimulating.  But with mental age, IQ and age also correlated with higher 

vocabulary and language development and intellectual development can be accessed from a similar perspective of the 

theory and several previous 

3. A formal proposal calculated based on age, mental age and vocabulary age

Traditionally, the mental age based on chronological age and intelligence quotient was calculated by the formula. 

However, the correlation between IQ and vocabulary age is high. The vocabulary of children with mental retardation by 

age, IQ mental age is calculated based on the formula suggested. Based on age, mental age, and vocabulary, it offers 

an offi cial of the SPSS statistical logistic regression analysis to estimate the model using the curve. For IQ, chronological 

age for the logistic function to calculate the age of vocabulary and formulas were as follows.

This  expression is used to each number 20, 1, 0 of the three parameters are shown in a graph of the logistic function. 

From new born until 20years old children, the life of all the intelligence quotient graph represents the vocabulary of age 

Figure 3.1 and the same.
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Figure 3. Logistic function              Graph

Figure 3.1 as time graph can be seen as a representation of the function of plant growth forms. From a certain age it 

shows modest growth there, until a certain age group reached it starts to show rapid growth. And any growth peaking 

at an early age shows the properties. In this graph, the growth started about six years ago, and currently has the most 

rapid growth after six years as a fi nished size of 20 still has the same shape. Age, mental age, and vocabulary is based 

on a formula that  is derived as the logistic function, representing the chronological age in an independent variable 

parameters limiting the meaning of vocabulary age of 20 was set as the value. In addition, each moving on to the 

scale of the graph as a parameter and the appropriate values can estimate inter-grades of IQ . Chronological age of 

the intelligence quotient, the IQ 40 ~ 49, IQ 50 ~ 59, IQ 60 ~ 69, IQ 70 ~ 79, and IQ 80 ~ 89 up to age 5 represents 

vocabulary inter-grades separated by age in Table 3.7.

Table 3.7  Intelligence quotient and vocabulary age on chronological age Table
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The higher IQ of those under 15 years of age has shown similar pattern in the graph Figure 3.1 growth function of 

the curve. It is closer to the average IQ for the development steady motion, sharp motion, and non-movable motion. 

But the lower the IQ may appear to show that modest changes can be seen, unlike the growth curve. The results of the 

mental age of the existing formula for calculating the difference in IQ is not related to a linear structure presented to 

indicate what is understood about the problem.

On the other hand, subjects in this study ranged the age 5-12. However, fi gures for estimated curve at the age 3-5 

results were presented in Table 3.7. Thus, at age 5-12 by the results, the reliability is obtained vocabulary age 2-4, and 

13-15 years old calculated data is generated by a formula. 

IV. Discussion and conclusions

The discussion of this research study and the procedures to study are included in the description. Discussion of the 

study are as follows. The subjects of this study were 319 patients are mentally retarded children.

However, approximately 85% of children with mental retardation are not allowed to take an intelligence test or 

examination scores calculated by the Code. The target subjects of this study were selected as students attending special 

schools for parents in a nursery or children with disabilities enrolled in early education where intelligence and vocabulary 

tests were also available. 

However, the test results for the two tests yielded two possible targets and were only 35.84 percent of the entire 

target. The duration of the study was two years of intensive study of intelligence and vocabulary. But estimating the 

effort, there will have to be more research targeting children in order to perform the required years of effort needed. 

The subjects of this study were also the age from 5years old children until 12years old children. But the given function 

graph by the formula from new born until 20years old children was based on the formula for calculating the data. 

Graphs extended from inter-grade’s ratio new born until 20years old children.  

This study calculated functions based on the age from 5years old children until 12years old children, but the graph of 

a function ranged from new born to extend to the proposed until 20’s. Only the actual age of the study presented by 

the change of the graph had been limited to visual perception. Therefore, the apex of development is until the age of 

20 can enter from the age of 2 target presented a graph based on the formula. Discussion of the results of this study 

were as follows.

Based on the offi cial intelligence quotient, or (mental & chronological age) × 100 = IQ the mental age was determined 

by a vocabulary of 5years old � children aged under development at the level of 4years old children as shown.  

Vocabulary of about under 4years old children showed the ability to perform language. However, the child’s mental age 

5 under has been calculated that teacher can apply to 5yrs old children with planned language instruction.

The age of 5 showed time for the development of the associative strength (Choi Sung Kyu 2004). Teachers tried 

to form associations such as wood, horn, screw, lead characters, such as butterfl ies. Importantly, after one year two 

children’s dictation will be available. Even two years after the association it did not dictate the development of force, 

unless the effect of learning was to be evaluated.
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In addition, the language development of children in general presented at least one clear difference between the 

boundaries of teaching and learning. It may appear that 1 or 2 children with developmental disorders look different 

from those of linear functions. The mental age function of chronological age and IQ, is described as y = ax, depending 

on the developmental characteristics of the standard static proportion of each period is less likely to occur and as a 

result is common. Therefore, based on vocabulary, such as age and developmental level and characteristics  can predict 

the necessity of research.    Without such efforts in teaching and learning of children with mental retardation it means 

that circumstances will be difficult to apply. In previous studies of Lee (2000), acceptance of children with mental 

retardation and vocabulary using the conventional formula was calculated by comparing the mental age and the 2 year 

delay. Also Choi’s 2001 study of children with mental retardation in the design of the teaching and learning issues was 

considered seriously in the formula calculated by the traditional start of mental age and now.

Hypothesis of this study of children with mental retardation and mental age and vocabulary age could be identifi ed from 

the start. A part of the language to describe the intelligence and language development also represented as a major factor 

in the development of intelligence as argued in several previous studies. And the results of this study IQ, chronological age, 

and vocabulary were statistically correlated with age. Therefore, a similar visual vocabulary for age and chronological age 

can be accessed.  Although there is a logical leap, lexical analysis of the same age and chronological age, such as teaching 

vocabulary in language teaching and learning for a map starting with behavioral data as a basis for identifying issues, would 

not be logical trouble. Conclusions based on the results of this study are as follows. 

First, the intelligence quotient and chronological age were calculated by formulas based on the existing mental 

retardation, mental age and vocabulary of children age of 1 year is higher. And with the increase of age, mental age 

and vocabulary of children with mental retardation by age shows a signifi cant development. However, the vocabulary 

of children with mental retardation, show signifi cant differences in developmental age of the children during one year 

of the normal and, unlike the unit from one and half year to two years have elapsed. 

Second, the IQ of children with mental retardation, mental age and vocabulary has very high correlation between 

ages. Therefore, the vocabulary of children with mental retardation and mental age can be measured by age.

 Third, the intelligence quotient formula for calculating the vocabulary age              ge of children with mental 

retardation in the development of vocabulary growth curves seems to form presented as age. Children with mental 

retardation and normal children’s language development is delayed compared to the direction of the development are 

presented as the same. 

However, the lower the IQ appears to be  unlike the form of a gradual change in the growth curve. Thus, the mental age of 

children with mental retardation and IQ calculated, according to the formula, the coverage and analysis did not make sense.

Children’s mental age proposed for calculating the offi cial designation of this contradiction Roid (2003) have been raised by the 

intelligence of the gifted children. They are excluded from the normal distribution curve for children with developmental disabilities 

and intelligence tools. The non-straight line structure or the development of Mental age may suggest the necessity of the formula. 

However, the child’s mental age, mental retardation, calculated efforts to propose a formula for the current home and abroad was 

very limited. Although in this study, children with mental retardation in the proposed formula represented the spirit of the age limit, 

even with the alternative plan presented value as previous research would have a preemption. In a subsequent study, by applying 

a variety of factors, I hope to offer a more accurate formula.
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