


































































































































































































































































































































































































Maximum Available Desk-to-Eye Distance 
for Students in Grades 1 and 2 

Regional Norms and Statistical Comparison to Distances 
Used for Nearpoint Vision Screening 

By Betty Ward 
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The distance used to screen nearpoint v1s1on is based on the 
accommodation convergence/accommodation ratio (AC/A). The 
AC/A is the nearest point at which accommodation has been 
established for clear nearpoint vision. Because no norms 
have been established for the distance which children have 
available during the usual nearpoint school tasks which 
involve both reading and writing, there have been no 
studies which relate the distance of nearpoint visual 
screening to the distance of nearpoint school tasks. 

Establishing the maximum available desk to eye distance 
(MA-DED) norms will provide the criteria which are needed, 
but at present do not exist. 

The tradition of using the AC/A distance for nearpoint 
vision evaluation and screening has developed since the 
early studies· around 1850 first established the distances 
found for the AC/A. The range for the AC/A extends well 
past 30 inches out from the eye. From the mean of the AC/A 
the standard 13-16 inches used for nearpoint vision 
screening has been established. The "Pass" of the nearpoint 
vision screening done at 13-16 inches has been generalized 
to mean that the child who passes the screening can handle 
the nearpoint visual tasks of the school environment. 

According to present day research standards such a 
generalization would not be accepted. Studies have not been 
done which demonstrate the similarities of the AC/A distance 
and the nearpoint distance available to a student during a 
nearpoint academic task in the school environment. 
Therefore, no statistical comparisons have been made. 

A review of the literature in the fields of eye care, 
vision screening, investigations of eye movements and other 
related eye-reading variables during the act of reading, and 
research in the field of reading has shown that there is a 
need to have available the norms for the MA-DED. 
Distance, whether controlled or not, has not been considered 
a variable in the studies. Often the controlled distance 
(even up to 47 inches) was greater than that used for 
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nearpoint vision screening. This means that the findings 
cannot properly be generalized to children. Until the MA­
DED norms are available for comparisons, no generalizations 
can properly be made to childre~ in the lower grades. 

The subjects are to be drawn from among the students 
enrolled in districts within the geographic boundaries of 
Education Service Center (ESC) Region x. 
Desks and chairs will be supplied by the manufacturers of 
school furniture who have plants in Texas. The styles of 
desks shall include those with storage facilities under the 
desk top and above the thighs, and those without storage 
area above the thiqhs. Having storage facilities above the 
thighs shortens the MA-DED. Many schools use this type of 
desk. The desks and chairs will be of the sizes purchased 
for use in Grades 1 and 2, as indicated by the furniture 
manufacturers. Subjects are to be seated at a chair whose 
seat is no higher than the bend in the back of knee, and at 
a desk adjusted at its lowest setting. Attached to the desk 
will be a paper positioned as shown in the manuscript 
handwriting texts. Tb,e paper will be marked with a cross as 
the visual target. 

While seated at the proper chair and desk, and holding a 
pencil, the subject will be shown a picture of the correct 
writing posture taken from the handwriting text. The 
subject will be told, ,.Sit like this, and put the pencil on 
the middle. of the cross as if you are going to write your 
name." Once positioned, the subject will be shown the 
picture again, and asked, "Are you sitting like this?" With 
the subsequent posture held, the technician will place non­
stretchable tape at the center of the bridge of the nose of 
the subject, and at the point on the paper. Retaining his 
hold on the tape, the technician will read the MA-DED 
distance in both inches and centimeters. This distance is 
the MA-DED distance for this subject at this desk. 

Statistical comparisons will be made. Findings of no 
significance will allow the generalizations of the past to 
stand. Findings of significant differences will indicate 
the need for future studies, which may include the 
determination of new distances for nearpoint vision 
screening. The new distances may be based on the MA-DED 
findings. 

A survey is being made of all the states to determine the 
vision screening mandated, or the guidelines for vision 
screening, with the distance for nearpoint screening 
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included. Communication with the education and health 
departments has revealed that there is an interest in having 
the M.A-OEO information available to them. Several of the 
states at present have an advisory committee studying 
possible changes in vision screening. 

The need for the MA-OED norms is readily apparent and 
urgent. 
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Summary Consent Form Reply: Measure/Remeasure 

Study Title: Maximum Available Desk-to-Eye Distance for 
Students in Grades One and Two: Regional 
Norms and Statistical Comparison to Distance 
Used for Nearpoint Screening 

Investigator: Betty Ward, Texas Woman's University, Denton 

·nate Sent: Please return within 3 school days. 

The study involves measuring the distance between the bridge 
of the child's nose and the pre-positioned target on the 
desk. There is considered to be no risk involved to the 
child. However, should there be an injury to the child, 
Texas Woman's University is not responsible for any 
compensation for such injury. 

I understand that all information that is obtained which can 
be identified with the child is to remain confidential by 
the name being removed from the records at the completion of 
the study. The result of the study may be published without 
identifying the child by name, but by a number only. 

Participation in this research study is completely 
voluntary. Refusal to have my child participate will 
involve no penalty. When I give my consent for my child to 
participate in the study, I understand that I can withdraw 
my consent and discontinue my child's participation at any 
time. 

I understand that I am to keep the attached copy of this 
form as my copy of this document. I understand that I am 
making a decision as to whether or not my child is to 
participate in this study by having the distance measured 
between the bridge of his/her nose and the pre-arranged 
target on the desk. My signature and the checked item 
indicate my decision after having read and understood the 
information. 

Date 
Child --------------------------

I am am not ____ willing for my child to participate 
in the-research study described above. 

Relationship to the child: Parent 

Signed: 

Guardian (Circle 1) 
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Instructions to Local Helpers 

Data Sheets and Letters Hane 

1. Data sheets will be delivered on MOnday. Before the 
forms are returned, do the following: 

A. List the students £or each teacher's class on a 
separate data sheet. Write the teacher's name and 
class designation (i.e. 2C) on each. If a class 
requires two sheets, write the same information on 
each sheet, with the word "continued" also on the 
second sheet. Clip the two sheets together. 

B. Put the following information (gathered from the 
AGR or similar office file card): name, sex, 
birth date, grade, and ethnic group. 

In filling out the Ethnic column on the data 
sheets, use the prefix "L" when the student is 
enrolled in an ILD class. 

LA == ILD Anglo (includes European) 
LO == ILD Asian or Oriental 
LH == ILD Hispanic 
LB = ILD Black 
LL == ILD oth~r--such as Arabic, etc. 

c. At the top fill in the date(s) the information was 
gathered. Sign your name in the "By" space. 

2. The envelopes containing the forms for the students to 
take home will be delivered on Monday. These will be 
bound in groups of 20. 

Prepare qroups of these envelopes according to the 
number of students in each teacher's class (Grades 1 
and 2). Place a paper on the front of each group With 
the teacher's name written on it. Deliver the packet 
to the teacher. Each child is to take one home. 
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3. There will be a small reward furnished for each child 
who returns a form--whether it is blank, completed 
correctly or incorrectly. Count out the number of 
awards for each teacher's class and deliver them along 
with the envelope. 

4. Each of the 3 school days following the forms being 
taken home, go by each class to collect the returned 
forms. ALL RE'l'URNED FORMS, letters, etc., must be 
saved and turned in to Mr. Ward. 

Mark each returned form with the teacher's name and 
the class designation (i.e. 2C). 

Keep the forms grouped according to the teacher and 
class. 

s. Mark the data sheet in the Parent Permission space Y 
or N according to the correctly filled out form. 
LEAVE BLANK the parent permission space when the 
returned form is marked incorrectly or is blank. ALL 
RETURNED FORMS, even those that are blank, must be 
saved and returned to Mr. Ward.· 

6. On Friday afternoon, prepare a list by student name 
and teacher of those students who have not returned a 
form. Give this information to Bettx Ward by 
telephone (214-783-1413 1 recgrder). Follow-up packets 
will be prepared for those students. 

7. Follow-up packets are to be delivered to the students' 
teachers on the first day of measuring. 

Each envelope is to have written on it, "To the 
Parents of " (write the student's 
name) • The student is to ·take this envelope home the 
first day .of measuring. 

8. Each day of measuring, check with the teachers for 
additional returned forms. Mark the data sheets Y or 
N in the parent permission space e.ccording to ##5 
above. 
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FIGURE 2. DEMONSTRATION OF CDRRECT POSTURE 



POSITION AT DESK 

Figure 2. Demonstration of Correct Posture. 

SOURCE: From Writing On, Imaginary Line Handwriting 
Series by R. M. Townsend, 1978, Austin, TX: 
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Steck-Vaughn Company. Copyright 1978 by Steck­
Vaughn Company. Reprinted by permission of the 
publisher. 
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FIGURE 3. SAMPLE OF TARGET CROSS 
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+ 

Figure 3. The Target Cross. 

The page containing the target cross was affixed to each 
desk so that the intersection of the arms of the cross was 
in the measured center of the portion of the desktop above 
the leg space. For the side desk, this was off the center 
of the desktop because not all of the space under the desk 
was available as leg space: the storage space is located 
under one side of the desk top. For the across desk, the 
target was in the center of the desktop because all of the 
space was available as leg space. The_desk was marked so 
that a replacement page, if needed, could be affixed very 
quickly in the same position. 
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PROCEDURE FOR TAKING THE MA-DED MEASUREMENT 



Procedure for Taking the MA-DED Measurement 

1. The helper brings a group of three subjects to the 
measurement location, where they are seated in the 
waiting area. 
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2. The technician introduces himself and explains the 
study. The explanation includes a demonstration of 
taking the MA-DED on himself: this is done by placing 
the end of the tape on the bridge of his nose and 
holding the tape tautly stretched downward. 

3. One subject is led to the chairs and sits by turn in 
each whil,the technician judges the best-fit chair and 
dictates its size and fit to the helper. 

4. The best-fit chair is brought to each side desk in 
turn. The subject is seated with the chair positioned 
by the technician so that the edge of the desk is 
approximately half-way between the subject's knees and 
trunk. The technician judges the best-fit side desk 
and dictates the size and fit to the helper. 

5. With the subject seated at the best-fit desk, ·the model 
picture is displayed, a short explanation is given, and 
a demonstration is made again. The subject is asked 
which is his or her writing hand and is given the 
pencil. A trial MA-DED is taken on the subject. 

6. The subject is told that the real MA-DED will now be 
taken. All the steps are repeated. For the subjects 
who correctly follow the instructions of holding the 
pencil as if to write, seem to be sitting in a 
writing posture, and who remain still while the end of 
the tape is placed on the nose and pulled tautly to the 
point of the pencil placed on the target, this is the 
recorded MA-DED. The measurement is dictated to the 
helper, using the nearest 1/8 inch. This procedure is 
completed at the side desk before determining the 
best-fit across desk. 
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7. For the subject who has difficulty holding the pencil 
as if to write, a blank sheet may be placed over the 
target and the subject asked to write the first letter 
of his or her name. The subject is then told to hold 
the pencil in the same manner as the pencil is placed 
on the target. 

8. For a subject who has difficulty in either following 
the instructions or remaining still while the 
measurement is taken, the display of the picture, 
demonstration, and instructions may be repeated up to a 
maximum of two times. The third time of taking the 
"real" MA-DED, the measurement is recorded, even if the 
subject is still having difficulty complying. 

9. · The explanation to the subjects must include the 
following: "Hold the pencil like you do when you 
write;" "Here is a picture of a girl in her very best 
writing position. Sit like the girl in the picture;" 
"Place the point of the pencil where the lines cross;" 
and "Sit as still as a statue while I measure the 
distance from the bridge of your nose to where the 
point of the pencil is touching the paper." 

10. Each child and group is thanked and is either sent back 
to join their classmates or taken back, according to 
the plan determined for the school. 
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CRITERIA FOR MEASUREMENT LOCATIONS 

AND RESULTING LOCATIONS 



Criteria for Measurement Locations 

1. Easily accessible to students in Grades 1 and 2. 

2. Out of a line of traffic. 

3. Quiet. 

4. Adequate lighting. 

5. Equipment can be left set up overnight or for the 
duration of measurements. 

6. Allows ease of setting up the equipment. 
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7. Has available additional chairs and desks for the group 
of children to wait and receive instruction and for the 
helpers to sit and write. 

B. Does not disrupt the routine within the school. 

Resulting Locations 

1. Hallway 

2. Storage room (old equipment) 

3. Book room 

4. Stage in the cafetorium 

5. Unused classroom 

6. Different classrooms during periods in a day 

7. School clinic 
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CRITERIA FOR FIT OF CHAIR AND DESK 
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Criteria for Fit of Chair and Desk 

Chair 

The best fit chair is an appropriate fit when the chair 

height allows the child's thighs to rest on the chair with 

feet flat on the floor when seated well back in the chair. 

The chair fit is low when the chair height does not allow 

the thigh to rest on the chair when the child is seated well 

back in the chair with feet flat on the floor. The chair 

fit is high when the chair height does not allow the child's 

feet to be flat on the floor when seated well back in the 

chair. 

~ 

The best fit desk is determined while the subject is seated 

in the best fit chair at each desk, in turn, with the edge 

of the desk approximately half-way between the subject's 

knees and the trunk of the body. In an appropriate fit, the 

under surface of the desk is approximately 2 inches from the 

surface of the thighs. In a short fit, the distance between 

the undersurface of the desk and the surface of the thighs 

is less than approximately 2 inches. In a tall fit, the 

distance between the undersurface of the desk and the 

surface of the thigh is approximately 3 or more inches. 
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Norming of the MA-DED 

The MA.o..DED norms presented in this study were derived 

from the groups which participated. The sample pool was 

drawn from stUdents enrolled in Grades 1 and 2 in schools 

within the geographic boundaries of Educational Service 

Center Region X in the State of Texas. 

Region X serves eight counties: Collin, Dallas, Ellis, 

Fannin, Grayson, Bunt, Kaufman, and Rockwall. All public 

school districts and one parochial school within the re9~on 

were invited to participate in the study. Nine public 

school districts and one parochial school became 

participants, with a total of 13 schools participating. 

The Texas Education Aqency {'!'lA) places public school 

districts in ·categories based on the Standard Metropolitan 

Statistical Areas (SMSA) as defined by the u.s. Bureau of 

the Census: Urban, Other Central, Suburban (stable in 

growth or fast-growing student enrollment), Non-Metro (with 

a town of 1,000+ population), Non-Metro (with a town of 

~ 1,000 population), and Rural (see Table 18, Appendix Q). 

The TEA does not classify or categorize th~ school districts 

according to size of enrollment, but according to the 

economic base of the taxing district. All seven categories 

of schools are found in Region X: This is not true for all 
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Education Service Centers in Texas. The categories used in 

this study are described more fully in the TEA Statistical 

brief SB81 SAlt (see Table 19, Appendix Q) , October 8, 1 961 , 

which was still in use in 1986. This brief provides, among 

other information, data on the refined average daily 

attendance (APA) and the minority percentage of the ADA. 

The report also provides information on the tax base. 

Category 3 1 Suburban-Fast Growing, is represented by 

Coppell ISD. Both of its elementary schools took part in 

the study. category 4, Sub\lrban-S.table, is represented by 

the Carrollton-Farmers Branch ISO ( C-FBISD), which chose to 

have three of its elementary schools take part in the 

study. Category 5, Non-Metro (1,000+), is represented by 

the Wylie ISD. Category 6, Non-Metro (Town) is represented 

by the Ferris ISD. Category 7, Rural, is represented by 5 

districts which took part in the stl.ldy. 

There was no determination of the compari.son of the 

parochial school, St. Phillip's, to other schools, public, 

private, or parochial. The TEA did not provide category 

information for parochial schools. St. Phillip's enrollment 

for kindergarten through Grade 3 is 100' minorities, with 

Black as the predominant ethnic group. St. Phillip's 

School, located in a Dallas inner-city minority 

neighborhood, draws students from outside the ~ediate 

vicinity. 
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The size of the ADA for districts may vary widely, 

especially in the suburbs. In category 3, Suburban-Fast 

Growing, nearly 50% of the category ADA is found within one 

of the 10 school districts. In Category 4, Suburban-Stable, 

nearly 50% of the category ADA is found within 2 of the 

11 districts. 

The TEA does categorize the schools as to urban or 

suburban districts. Of the nine participating districts and 

the parochial school, only the parochial school is in a 

large urban center {Dallas). The largest of the 

participating districts (C-FBISD) is composed of two 

industrialized suburbs which have a combined population of 

over 60,000 people. Two of the districts (Coppell ISD and 

Wylie ISD) lie in the second outlying ring of Dallas 

suburbs, and are contiguous with suburbs that touch Dallas. 

These two districts are in towns which have populations of 

less than 15;000 people, have smaller industrial/business 

bases than does Dallas, and are located 20 or more miles 

from the center of Dallas. A fourth district (Ferris ISD) 

is in a town which is over 35 miles from the center of 

Dallas and on a major interstate highway. The remaining 

districts which participated in the study are in small 

towns, may serve one or more municipalities, and are 

surrounded by rural areas from which their enrollments are 

drawn. 



In this study, 21.98% of the 1,135 subjects measured 

were minorities, or non-angles. Of the 13 schools 

participating in the study, 3 had no minorities among the 

measured subjects, 1 had 100% non-anglo pupils, and 2 had 

over 50% non-anglo students. The other 6 schools ranged 

from 2.74% to 20.80% non-anglo populations. 
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Subjects were remeasured at two schools. Of the 

remeasured subjects, 30.46% were non-anglo. For Time 1, 

there was 15.69% non-angles, and for Time 2 there was 61.24% 

non-angles. 

The minority labels used in this study were those found 

on the enrollment cards of the Carrollton-Farmers Branch 

ISD. The percentages of minorities in this study are as 

follow: Anglo, 78.02%; Hispanic, 10.86%; Black, 7.06%; 

Asian/Oriental, 3.71%~ and Aleut/Native American, 0.35%. 

The 1,135 subjects included 510 boys and 625 girls. 

There were 197 students from first grade, first semester 

(Grade 11); 381 from first grade, second semester 

(Grade 12); 194 from second grade, first semester 

(Grade 21), and 363 from second grade, second semester 

(Grade 22). 

The bias toward the second semester of each grade is an 

outcome of the election by schools with larger enrollments 

to schedule the measurements later in the school year. Most 

schools wanted to avoid scheduling measurements at the start 



of the year and during the weeks preceding the 

administration of the statewide achievement tests. Data 
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for the study were gathered in the months of September, 

October, November, January, February, and March; in the fall 

of 1987; and in the spring and fall of 1988. 

Remeasurement was made of groups at two schools. 

Time 1, fall to spring, was a 4-month interval (October 1987 

to February 1988). Grades 11 and 21 were remeasured in 

Time 1. Time 2, spring to fall, was an 8-month interval 

(March 1987 to November 1987}. Grade 12 was remeasured 

during Time 2. 

The age span established for the study had no lower 

limit set, in order to allow for the possibility of young 

ages if there were a difference of policy among the 

districts regarding the earliest age at which a student is 

allowed to enroll in Grade 1. An upper age limit was set at 

< 10 years old. No subjects younger than 6 years, zero 

months were found in the study. The resulting age span is 

from age 6 through age 9. 

No formal determinations were made of either family 

socioeconomic status or occupation of head of household. 

In the 9 participating public school districts, 6 had only 

one elementary school, thus ensuring that 100% of the 

districts' enrollments in Grades 1 and 2 was available to 

the study. A 7th district had two elementary schools: Both 
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participated in the study, ensuring that inclusion of 100% 

of that district's first- and second-grade enrollment was 

available to the study. An 8th district had two elementary 

schools. One of them participated in the study. The 

largest district in the study had 3 of its 15 elementary 

schools take part in the study. In this last district, the 

administrator responsible for determining the schools to be 

included stated that he, on his own initiative, selected the 

3 schools from that district which, in his opinion, would 

best represent the high, middle, and low socioeconomic and 

head of household levels and include regular students, 

students enrolled in special,education, ESL (English as a 

second language), and LEAP (IQ ~ 140 and other qualifying 

criteria) classes as well as mainstreamed special education 

and low-achieving students who received only supportive help 

on demand. The parochial school is located in a low-income, 

inner-city, minority neighborhood, and draws its students 

from the surrounding vicinity as well as from other areas. 

The Maximum Available Desk-to-Eye 

Distance (MA-DED) 

The MA-DED distances are indicators of the distances 

within which children in Grades 1 and 2 must work during 

their nearpoint tasks. The students need to have a reserve 

of accommodation and convergence while working at these 
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distances. The MA-DED mean distances, based on linear 

measurement, are for each age 9r0up, each grade span, and 

each age group within a grade span, as well as by sex. The 

maximum desk-to-eye distance was selected as an indication 

that a child's working distance while writing is at or 

within this distance, and cannot be greater than the ,maximum 

distance available. The work distance while holding a book 

and reading at the desk is also at or within this distance. 

Equipment 

The equipment u.sed for the study included chairs, 

desks, a pencil, the prepared target, a nonstretchable 

measuring tape marked in eighths of inches and in 

centimeters, an illustration of a child writing at a desk, 

and forms for recording data. The chairs of the three sizes 

suggested in the manufacturer's catalogues for use in Grades 

1 and 2 were 11 1/2, 13 1/2, and 15 1/2 inches tall (height 

of seat from the floor). The fit of the chairs was recorded 

as yes, low, or high. Of the measured subjects, fit was 

recorded as yes for 96.3%, low for 0.53%, and high for 

3.08%. There was no allowance made for the need of a 

footstool for a dwarf child; the chair fit was high for her. 

(See Appendix M for a description of fit criteria.) 

The two styles of desks were one with across and one 

with side storage. The side desk had storage at the side of 
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the work area; whereas, the across desk had storage 

underneath the full width of the working surface. The side 

desks were described in the catalogue as having lowest 

adjustments of 19 1/2 to 21 1/2 inches tall (height of 

working surface from the floor), but in actuality, the 

lowest possible adjustments were 19 3/4 and 22 inches. The 

across desks were described as being 21 1/2 and 

23 1/2 inches tall, but the actual lowest adjustments were 

23 5/8 and 26 1/4 inches. The fit of the desks was recorded 

as yes, short, or tall. Of the measured subjects, the desk 

fit was recorded as yes for 21.0%, short for 0.7%, and tall 

for 77.9%. (See Appendix M for a description of the fit 

criteria.) 

Procedure 

To construct the MA-OED table for the maximum available 

desk-to-eye distance at side desk and across desk, 

measurement of each subject was made at each style of desk 

using the following steps: 

1. Best-fit chair was determined from among the three 

sizes suggested for use in Grades 1 and 2 by chair 

manufacturers. 

2. One best-fit desk was determined from two 

side-storage desks, and one best-fit desk was determined 
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from two across-storage desks from among the sizes suggested 

for use in qrades 1 and 2 by desk manufacturers. 

3. Each subject was seated in the best-fit chair at 

the best-fit desk and instructed to "sit like the child in 

the illustration," to hold the pencil as if to write, and to 

plqce the point of the pencil on the intersection of the 

target cross. 

4. The illustration was shown again to the subject, 

and a demonstration of taking the MA-DED and a trial MA-DED 

measurement were made for each subject. 

s. Instructions, demonstration, and trial measurement 

were repeated up to two additional times for subjects who 

were unable to follow directions or maintain the illustrated 

posture and pencil grasp. 

6. The MA-DED measurement from the bridge of the 

student's nose to the placement of the pencil point on the 

intersecting arms of the target was taken. 

1. The MA-DED was recorded on the measurement in which 

the subject followed the directions and held the posture and 

position during the measurement, or on the third time. 

The means and standard deviations of the Side and 

Across MA-DEDs were computed for each 6-month, 1-year, 

2-year, 3-year and 4-year age group. These values are 

presented in Table 12, Chapter IV. The values for the 

remeasured Side and Across means and standard deviations for 
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grade or sex are presented in Tables 26 and 27, Appendix Q. 

The cells which have an a smaller than the number of 

variables being studied are excluded from the findings. 

Smaller age groups in which a < 5 are excluded from the 

findings. The subjects excluded in these findings are 

included in the cells for larger age spans with !l l_ 5, thus 

not being lost to the study. 

Cells for grade levels allowed the inclusion of all 

subjects (see Table 22, Appendix Q). Separate means and 

standard deviations for boys and girls for each grade group 

are given in Table 23, Appendix Q. Separate means and 

standard deviations for each 1-year age-by-grade group are 

given in Table 24, Appendix Q. Separate means and standard 

deviations for age-by-sex are given in Table 25, Appendix Q. 

Interpretation of the MA-DEDs 

The MA-DED scale has only a quantitative 

interpretation. It contains means and standard deviations 

for five age spans: 6-month (young and old 6, 7, 8, and 9), 

1-year (ages 6, 7, 8, and 9); 2-year (ages 6 and 7, and 

8 and 9); 3-year (ages 6 through 8 and 7 through 9); and 

4-year (ages 6 through 9). The age spans include subjects 

of those ages who are in any one of the four grade levels: 

Grades 11, 12, 21, and 22 (see Table 12, Chapter IV). The 

scale also contains means and standard deviations for grade 
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levels (see Table 22, Appendix Q). Each grade span includes 

all subjects young.er than 10 years old who were enrolled in 

each grade level or span (11, 12, 21, 22, 11+2, 21+2, and 

11 +2 - 21 +2). Additional scales are provided for sex by 

grade, age by grade, and age by sex (see Tables 24-26, 

Appendix Q) • 

Statistical Properties of the Scale 

Standard Error Measurement 

The standard error of measurement (sem> is a function 

of the reliability coefficient and the variability of scores 

for a particular age group. It provides an indication of 

the confidence in making judgments about the true maximum 

available desk-to-eye dist.ance for children of ages or in 

grades shown on the scale. The sem or standard deviation 

(SD) indicates the limits of a band of error around a MA-DED -
measurement. Table 12, Chapter IV and Tables 22-25, 

Appendix Q present the standard deviations of the MA-DED 

measurements. The standard deviation of .:!:,1.745 for the Side 

MA-DED mean at age Y6 indicates that the chances are about 

95 in 100 that this mean is within +1.745 inches of the true 

measurement. The true measurement is the average of 

measurements which would be obtained for a child if the 

child were measured many times and if other effects could be 



ruled out. The lower the standard deviation, the more 

reliable the measurement. 
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The standard deviation of the MA-DED varies across the 

age groups, across grade levels and spans, and across styles 

of desks. The range of measured means also varies across 

age groups, grade levels and spans, and sex for both styles 

of desks (see Table 12, Chapter IV and Tables 22-25, 

Appendix Q). 

Stability 

It is difficult to assess the reliability of the MA-DED 

across time because of the possible effect of physical 

growth. Therefore, remeasurement was made of two groups 

from fall to spring (Time 1), a period of 4 months, and 

spring to fall (Time 2), a period of 8 mon~hs, for a total 

of 151 children (105 anglo; 46 non-anglo) (see Tables 26 and 

27, Appendix Q). Tests were made for significant 

differences between the means for each Time group. The 

absolute differences of means (in inches) for the Side 

MA-DED were 0.0156 (Grade 11) and 0.0486 (Grade 21) for 

Time 1 and 0.4618 (Grade 12) for Time 2. The absolute 

differences of means for the Across MA-DED was 0.7474 (Grade 

11) and 0.2893 (Grade 21) for Time 1, and 0.0892 (Grade 12) 

for Time 2. The variation in the lengths of Time 1 and Time 

2 was affected by the summer vacation and the end of the 
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school year intervening in Time 2, and the measurement 

schedule. The schedules were arranged by the principals to 

be compatible with other activities at each facility. 

Differences Between the Side and Across MA-DEDs 

The size of the difference between the Side and Across 

MA-DED means which is required for statistical significance 

is small. An examination of the absolute difference found 

to be significant was approximately 1/2 inch or less in 

length. The dioptric equivalent of this absolute difference 

varies according to the distance of the target from the 

eyes. The linear range equivalent of the one-diopter 

difference between two and three diopters for the emmetrope 

(individual with normal vision) is 7 inches (20 to 13 

inches) but is only 1/2 inch (5 to 4 1/2 inches) for the 

one-diopter difference between eight and nine diopters. The 

dioptric accommodation range required for the 2-inch reading 

range difference in Borish 1 2 (1970) 16- to 14-inch reading 

range is +0.34 D, but the dioptric accommodation reading 

range required for the 2-inch difference between 6 and 4 

inches is 3.34 D (Hurst, 1964). 

Intercorrelation with Other Measurements 

There have been no other measurements made of the 

maximum available desk-to-eye distance for children in 

Grades 1 and 2. Hurst (1964) determined the working 



distances of children in Grades K-8 when writing and when 

reading a book at their desks. It is not appropriate to 

compare the maximum available distance to the working 

distance. 

Gene;al.Measuring ConsidEp::ations 
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The MA•DED was developed for use with children aged 6 

through 9, or in Grades 1 and 2. The scale might also be 

applied, however, to children in grades other than Grades 1 

and 2 or of ages other than 6 through 9 when both the height 

and weight of the individual falls within the height and 

weight norms of children in Grades 1 and 2 or the height and 

weight norms of children aged 6 through 9. This could be 

considered because the child would be of a size or physique 

similar to that of the target population. The study cited a 

child's size or physique as affecting the size of best-fit 

chair and desk, which in turn was considered to affect the 

maximum available desk-to-eye distance • 

. Standard Procedures 

When the MA-DED is to be made for a child in Grades 1 

or 2 or of an age within the 6 to 9 year span, the 

conditions should be the same in regard to the placement of 

the target, type of target, and the presentation of an 

illustration depicting writing posture appropriate for the 

style of writing being used in the classroom. The intention 
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of the MA-DED scale is to provide a minimum standard against 

which near viewing distances used in designing 

investigations which employ reading or writing at a desk, 

screening vision, or examination of vision and determination 

of possible optical aids may be compared. In the case of 

examination and determination of optical aid, however, it 

may be most appropriate to determine the individual's 

working distance at his or her school desk and employ that 

distance in evaluating the need for optical aid for near 

distance work. 

Intended Use of the MA-DED 

The MA-DED scale provides a standard that can be used 

to determine whether the near viewing distances used in past 

investigations and norms of visual elements were appropriate 

for Grades 1 and 2 and ages 6 through 9 years. If the 

difference between the viewing distance used and the MA-DED 

for a given age or grade is significant, there is a need to 

establish norms of the visual element using a distance no 

greater than the maximum available desk-to-eye distance for 

the given age or grade. The availability of the MA-DED 

scale also provides one standard for near viewing distance 

that can be utilized in designing reading experiments. A 

MA-DED might be the only viewing distance used, or one of 

several reading distances used in replication of earlier 
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studies which incorporated greater reading distances, with 

the intention to determine if the same findings will result 

at viewing distances equal to, shorter than, or longer than 

the appropriate MA-OED. 

Validity of the MA-DED 

The internal validity of the study was viewed in terms 

of an individual's desk-to-eye distance being different for 

Side and Across MA-DEDs and not in terms of the significance 

between the means. In the raw data, 21 of the 1,135 

subjects had no difference between the Side and Across 

MA-DEDs, and 110 subjects had an Across MA-DED which was 

longer than the individual's Side MA-DED. 

The time lapses for Time 1 and Time 2 were not the 

same, although each group had the remeasurement made the 

semester immediately following the semester of measure. 

Time 1 was fall to spring, a period of 4 months. ·Time 2 was 

spring to fall, a period of 8 months across the summer 

vacation and the end of the school year. 

External validity could not be controlled. It is felt, 

however, that the external validity is good due to the 

procedure followed: 

1. All public school districts within the geographic 

boundaries of Education Service Center Region X were 

invited to become participants. 



2. All elementary schools within a participating 

district were eligible to become participants. 
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3. Parents of all students enrolled in Grades 1 and 2 

in the participating schools were asked to grant permission 

for their children to become participants. 

4. A parochial school in an inner-city neighborhood 

was included in the study. 

s. No educational placement excluded a student as a 

subject. 

6. No lower age limit was set, and the upper age limit 

(< 10 years) was set high enough to include retained 

students. 

7. There was representation of each of the five ethnic 

groups. 

Therefore, it is felt that each student enrolled in the 

public schools within the geographic boundaries of Region X 

had equal opportunity to become a subject in the study. The 

inclusion of all students given pe~ission to participate 

indicates that the findings may be generalized to the larger 

target population of students who are enrolled in Grades 1 

and 2, or are of the ages of the subjects, that is, 6 

through 9 years of age. 
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LEGEND OF ACRONYMS 



11 
12 
21 
22 
@ 

I 
+D 
AA 
AC 
ANY 
AR 
ARP 
BC 
CB 
CH 
DA 
DAFL 
DE 
Dr'L 
DGG 
Ds 
DsFL 
EG 
FL 
FPS 
FSLY 
G 
GNS 
HR 
HRM 

K 
L 
LD 
LP 

M 
MA-DED 
MCT 
MEM 
MVT 
N 
NE 

Legend of Acronyms in Tables 

=Grade 1, first semester 
=Grade 1, second semester 
= Grade 2, first semester 
= Grade 2, second semester 
= about, approximately 
= or 
= plus diopters 
= all ages 
= all children 
= any grade 
= administrative rule 
= all students with reading problems 
= with behavior change 
= complete battery 
= local choice 
= diopter equivalent of Across MA-DED 
= sum of DA and Dr'L lens to screen for hyperopia 
= driver's education 
= lens used to screen for hyperopia 
= failed screening, but didn't get glasses 
= diopter equivalent of Side MA-DED 
= sum of Ds and DFL lens to screen for hyperopia 
= even grades 
= fogging lens: used to screen for hyperopia 
= failed past screening 
= failed screening last year 
= guidelines 
= grade not specified 
= high risk cases 

221 

= high risk: mentally retardation, Down's Syndrome, 
cerebral palsy, deafness, diabetes 

= kindergarten 
= legislated 
= learning disability 
= learning problems, including dyslexia or reading 

difficulties 
= mandatory 
= maximum available desk-to-eye distance 
= modified clinical technique 
= monocular estimate method of retinoscopy 
= Massachusetts Vision Test 
= no 
= new enrollees 



NI 
NPSE 

NPVS 
NS 
NSHI 
OG 
p 
PNS 
R 
RG 
RPG 
RT 
sc 
SE 
SF 
SN 
SP 
R 
T1 
T2 
TDNPVS 
TWR 
UG 
VSM 
WG 
y 
YR 
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= not implemented 
= nonpublic, certified regular, or special education 

facility 
= near point vision screening 
= not specified 
= no screening of hyperopia indicated 
= odd grades 
= by policy 
= power not specified 
= recommended 
= by regulations 
= repeating a qrade 
= referred by teacher 
= special conditions 
= special education 
= scholastic failure 
= Snellen, far only 
= special populations 
= self-referred 
= Time 1 (4 months) remeasured Grade 11 and 21 
= Time 2 (8 months) remeasured Grade 12 
= target distance used for nearpoint vision screening 
= if trouble with reading 
= uqgraded classes 
= vision screening machine 
= wear corrective lenses (glasses) 
= yes 
= years of age 
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REPLY AND RESPONSE FORMS 
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[Principal's Reply Form] 

Maximum Available Desk to Eye Distance (MA-DEO) Research 

School Principal -----------------­
School District -------- School Phone -------

Scheduled measurement date ---------------------------------
Number of 1st graders ___ No. of Classrooms ( 1 st) 

Number of 2nd graders No. of Classrooms (2nd) 
Name of persons to contact concerning employment as helper: 

Phone --------------­
Phone ----------------

Location for the 4 desks and 3 chairs to be used for the 
measurement of the MA-DED: 

We would like to borrow 4-5 chairs or desks to use for the 
.helper, the Field Assistant, and the children to sit in 
while they are waiting. 

Address of the building, and directions for qetting there: 

Thank you for your help and cooperation. 

Betty Ward 
Doctoral Candidate 
Texas Woman's University 
Denton, 'l'exas 
706 Ridgedale 
Richardson, TX 75080 
(214) 783-1413 (recorder) 

School: 323•6600 or 6601 
call can be 
returned after 
3:45 p.m. 
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[Principal's Response Form] 
Date ______________________ __ 

The School District 
(please check the ones which apply) 

will be a participant in the MA-DED study. -----""" ............. 

wants more information on the MA-DED study. --- Please contact by mail phone 

Name Addr_e_s_s---------------------------------------------------

Phone 

___ contact the following persons to schedule the MA-DED 
study in the buildings: Grades 1 and 2 

Name~------------------------------Title ________________ _ 
School 
Addres-s---------------------------------------------------

Phone 

Name.~------------------------------Title~·----------------
School 
Addres-s---------------------------------------------------

Phone 

Name~------------------------------Title ________________ _ 
School 
Addres-s---------------------------------------------------

Phone 

Name.~------------------------------Title ________________ _ 
School 
Addres~s---------------------------------------------------

Phone 

____ will not be a participant in the MA-DED study. 



APPENDIX Q 

TABLES 



227 

Table 16 

Inouiry Responses, 1985-86: Near Tests and 

Target Distances 

Test Distance State N 
(in inches) 

Corneal Light DNS GA,MOa,Nc 3 
Reflection 12-13 ~a 1 

12-18 co 1 
13 MI 1 

@13 MD 1 
13-14 FLa 1 
13-16 LA 1 

at arm' s length KS,MN 2 
(14-16) 

Cover/Uncover DNS GA,MOa,NHa,Txa 4 
Cover reading positiond CA 1 
Alternating 12 NC 1 
Cover 12-18 co 1 

13 LA 1 
13-14 Fla 1 

14 DE,NJa,Nl-1. 3 
@14 MD 1 

14-16 MI 1 
at arm' s length MN 1 

(14-16) 
14-20 KS 1 

I 

15 OH 1 
15-18 DC 1 

16 TN 1 
at reading sc 1 
distance 

Muscle Balance DNS AR,DE,IL,NH,NJa,Nc, 10 
PA,TXa,vT,WV 

14 NM 1 
16 OH 1 

(table continues) 
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Table 16--continued 

Test Distance State N 
(in inches) 

Near Acuity DNS Aza,co,MI,VT,WV 5 
12-14 OH 1 
13-16 KS 1 
14/16 TN 1 

Near Phoria DNS IL,TXa,VT 3 
16 OH 1 

at reading MI 1 
distance 

Near Point 14a CA 1 
Accommodation 

Near Point s-sa NH ·1 
Convergence 10C CAa 1 

12-16C KS 1 
13-16C LA 1 

Plus Diopter far distance AZ,AR,CAah,OO,OE 27 
Fogginq.Lens FLhil,IN,KSh,LA, 

MP ,MAh 1MI MNah 1 MS 
NEa,NHhNJah,NMa,Ny!, 
OHh,PA ,sch,TN,TXa, 
VT,WY 

Strabismus average reading AZ 1 
distance 

Titmus Fly DNS AZ,CO,NM,TN 4 
16 DE,KS 2 

@16 IJJD 1 

(table continues) 



Table 16--continued 

Test 

Worth Dot Test· 

Vision 
Screening 
Machi neg 

Distance 
(in inches) 

DNS 
13-16 

@14 
14-16 

60a 
intermediate 
distancee 

State 

KS,NJa 
TN 
OE 
MD 
MN 
TN 

Aza AR,cra,oEah, 
FLah,GAah,arh,IL, 
Ksah,LA,MDah MA, 
Mia.,MNan,Moah,Naa, 
NJan,NC,ND,PAa,TNa, 
TXa, VTa 1 wva 
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N 

2 
1 
1 
1 
1 
2 
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NOTE: aoptional; bcriteria near distance~ cstarting 
distance, move inwards; dDistance and angle not 
specified; eNo equivalent distance given; fNear 
distance varies among screening machines; gsome 
states limit;. use to far setting; hLimited as to age 
and grade; ~After passing far tests. 
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Table 17 

tpsmiry Response• (1985-86): s~tus of VitJion Sgeenins 

State Status Near Grades Special ·Special 
of Vision Tests ScreeMd Population(s) Condition(s) 
screenin9 

AK La NS --
AL L,P NS 1fC 

AR ~,G y NI --
AZ R.,G y K/1 SE LD 

3,4,6,8 
10,12 

CA L,G y K/1 NE,R'l' 
3,6,9/10 

co L,G y K-2 SE NE,RT 
3,5,7,9 Rl?G;DGG 

BR 

C'l' L N K~,9 - --
DC 

NS,Gb y 
K,1,3,6 NE,lt'l' -
8,10,UG 

DE Ns,c;b y K/1,3/4 SE NE,RT 
5,8,10/11 DE 

FL L,c;b y K-3,5/6 NE,RT 
7/8,9/10 BC,LD 

11/12 

GA L,c;b y M: (K/1) NE 
R:(3) 

5/6,8/9 
10/12 

HI L,c;b N K-3,4-6 SE --
7,10 

(table continues) 
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Table 17--continued 

State Status Near Grades Special special 
of Vision Tests Screened Population(s) Condition(s) 
Screening 

IA CH CH 

ID R,G8 ,CH NS 1,3,5,7 -- NE,RE 
9,11 RT,RS 

IL L,<Pc y (K/1 ,5,9 )e SEe NE,RT 

IN Lb,G M~ 1,3,8 NE,RT 

KS L,Ga y K-1,3,5 SE NE 
7,9,11 

KY RG CH K/1 NE 

LA L,(;b y K,1,3,5 RT,NE 
7,9,11 

MA L,(;b yb,MVT K-4,6 : NE,SE 
(7 ,9,11) RT,BC 

or 
(8,10,12) 

MD L,G y K/1,4 NPSE NE,SE 
5/6,9 

ME L,c;b NS K,1,3,5 RT,NE 
7,9,11e RS 

MI L,(;b y 1,3,5,7 SRD 
(9-11 )/DE 

SN:EG 

MN R,(;b y K,1,3-5 SE NE,HR 
7,10 

MO R,c;b NS K,l,3,5 SE NE,RT 
7" (9-11 )10 

(table continues) 
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Table 17-continued 

State Status Near Gra4es Special Speeial 
of Vision Tests Screene4 Population ( s) Condition(s) 
sc:reeninq 

MS 'BG,G,CH CR 1, 4CH 
R:(1-12) 

MT Rb,cs NS CH ---- --
NC L,P,G y x-3 RT 

5,8,11 

ND R y X-6 NE,RT 
LD,IC 

NE L NS N:. NE,RT 

NH R,Gh y X-12 

NJ R,G,ab,CH yd K/1,2,5 DE LP,BR,RT 
8,10/11 NE,SF 

NM R,G yb K,(6-l2)e SE NE 
SN:(1-S 

NV IP,.CB K,4,7,.e SB,Ha RT,rSLY 
10 RPG,NE 

NY L,Gh NS K-12 DE,.SE SR,NE,RT 
BR,LP 

OH L,.c;b y R: ( [K/ll/3) RT,NE 
5,7,.9 

OK CB CH 

OR AR,G N K-8,.10,.12 

PA L,.G.,CB y N! ARP 

RI L,G y N:. RT,.NE 

(table continues) 
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Table 17--oontinued 

State Status Near Grades Special Special 
of Vision 'l'ests Screened Population(s) Condition(s) 
screening 

sc R,G y K,OG SE NE,RPG,PB 
FPS,BR 

SP CH CH CH 

'l'N L,G y K,l-39 
4-sh 

L,GP,u K/1,3,5 SE NE,RT 
7,9 

U'l' L1 RG N R: (K,3, 7) DE,SE RR,ARP 
0/'0E 

VA L,R,G N R: (K,317 - NE,RT 
10) 

V'l' L,GP y K-'3,5,7 SE SR,BR,NE 
9/10 RPG,FSLY 

R'1''1WG 

WA L N K,1,3,S - NE,ltT 
7,10 

WI L,AR,CB NS K-2,5,8 SF,NE,RT 
10/ll RPG, HRM, :t.P 

wv L,R,GP yb R:(1,2,3 NE 
5,7,10) 

WY Rbe NS P,l-2 

NOTE: &Not yet funded or .implemented, boptionalJ C!.imited as to age 
and/or qxadeJ dchicago's version aceeptedJ •students enrolled in 
plblic, private, parochial, or independent schools, £Recommended• 
9'sent ml y proposed changes. 
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AC = all children, AR = administrative ruler ARP = all students 
with reading problems; BC = with behavior changes CB = complete 
battery: CH = local choice, DE = driver's education; DGG = failed 
screening , didn 1 t get glasses J EXi ""' even-numbered grades 7 
FPS = failed past screening, FSLY = failed screening last year7 
G = guidelinesr HR = high risk casess HRM = high risk: mental 
retardation, Down's syndrome, cerebral palsy, deafness, diabetes 1 

K = kindergarten; L = by legislation, LD = learning disabiltiyr 
LP = learning problems, including dyslexia or reading 
difficultiesr MC'l' = modified clinical techniquer 
MVT = Massachusetts Vision Testr N a no7 NE = new enrollees, 
NI = not implemented, NPSE = nonpublic, certified regular or 
special education facilityr NS = not specified; OG = odd-numbered 
gradesr P = by policy; PB = premature birthr R • recommended, 
RG = by regulations; RPG "" repeating a grader RT = referred by 
teacherr sc • special conditionsr SE • special educations 
SF = scholastic failure; SN • Snellen, far only7 
SR = self-referredr UG = ungraded classes, Y = yesr WG = wears 
glassesJ > = older thans I = orr - = through. 
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Table 18 

Excerpts from TEA Statistical Brief SB81SAR: 

Annotated Definitions of Terms 

Category 
Number 

1 

2 

3 

4 

5 

District 
Category 

Major Urban 

Other Central 
City 

Suburban-Fast 
Growing 

Suburban-Stable 

Non-Metro 
With 1000+ ADA 

Description 

The largest school 
district(s) located within 
the central city of each of 
the state's six largest· 
Standard Metropolitan 
Statistical Areas (SMSA's), 
(i.e. Austin, Corpus 
Christi, Dallas/Fort Worth, 
El Paso, Houston, and San 
Antonio). SMSA's are 
defined by the U. s. Bureau 
of the Census. 

Districts which are 
considered by TEA to be the 
"most central" to the 
state's remaining SMSA's. 

Generally, suburban 
districts o.f 1 , 00 0 or more 
refined ADA which grew at 
least five percent (5%) from 
1970-75 and some smaller 
suburban districts which 
displayed rapid growth for 
the same period. 

Suburban districts which are 
similar to those in the 
previous category but which 
do not demonstrate high ADA 
growth rates. 

Districts which have 1,000 
or more refined ADA and 
which are not included in 
the previous categories. 

(table continues) 



Table 18--continued 

Category 
Number 

6 

7 

District 
Category 

Non-Metro 
With Town 

Rural 
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Description 

Districts which have less 
than 1,000 ADA and which 
encompass a town having a 
population of approximately 
1,000 or more. 

Districts which have less 
than 1,000 ADA and which 
have no central town within 
their boundaries. 



Table 19 

Participating Public Schools: Texas Education Agency Category Analysis, 1905-86 

Name of TEA Refined Percentage Highest DensityC Number of 
School · Categorya Average of Tax Participating 
District Daily Minorities Categoryb Schools 
(ISO) Attendance 

Carrollton- Suburban-- 13,309 20-30 business 100+ 3 
Farmers Branch Stable 

Celeste Rural 369 . < 10 land 5-20 1 

Community Rural 747 10-20 resident 20-100 1 
(Nevada) 

Coppell Suburban- 1,554 10-20 land 20-100 2 
Fast Growing 

Ferris Non-metro 1,061 50-75 resident 5-20 1 
<town> 

Pottsboro Rural 862 < 10 resident 5-20 1 

S and S Rural 509 < 10 oil & gas < 5 1 
Consolidated 
(Southmayd 
and Sadler) 

(table continues) 

tJ 
w 
...... 



Table 19--oontinued 

Name of TEA Refined Percentage Highest Densityc Number of 
School Categorya Average of Tax Participating 
District Daily Minorities Categoryb Schools 
(ISO) Attendance 

Savoy Rural 289 ( 10 business 5-20 1 

Wylie Non-metro 1,777 ( 10 resident 20-100 1 
(1 1 000+ ADA) 

NOTEs asee Table 18, Appendix Q for a description of TEA categories r hAs determined by the State 
Property Tax Boardr cNumber of students per square mile. 

N 
w 
OJ 



Table 20 

Participating Parochial School 

Name 

St. Phillip's 
School 

Enrollment 

116 

Minority 
Percentage 

100b 

Density 
(City) a 

100+ 
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Grades 
Taught 

Preschool 
1 - 3 

NOTE: aBased on Texas Education Agency report for the City 
of Dallas, Texas. 

hThe minority percentage for the City of Dallas is 
75+. 



Table 21 

Description of Egpipment Used in the Study 

Chair Desk 

American Desk Manufacturing Company 
Temple, Texas 76501 
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0506-F20-13-POO Quadraline 
11 1/2" 

130S-W02-10-D-00 Jr. Exec. 

0506-F50-13-D-00 Quadraline 
13 1/2" 

1610-ARD-13-D-00 Student Chair 
Duraline 15 1/2" 

Adj. RH 22-29" side 
book box 

1107-LOD-00-V-00 Open Front 
22-29" Quadraline Open 
Front 

1020-W00-23-D-00 Utility 
Table 23 in. Non­
adjustable walnut 

Carter Craft Division 
Smith System Manufacturing Company 
P. O. Box 415, Plano, Texas 75074 

SM02001 ( 15 1/2") SM01310 RH 

SM02002 { 13 1/2") SM01330 21-29" Side Book 
Box 

SM02003 (11 1/2") SMo1330 21-29" Open Front 



Table 22 

Maximwn Available Desk-to-Eye Distance. (MA-DED) Means 

by Grade and Desk Style 
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Grade Side D!isk Across Desk 
Level !i Mean ~ N Mean 212. 

Single Semester 

11 197 12.749 1.453 197 11 • 619 1.572 

12 381 13.456 1. 774 381 11.493 1.627 

2, 194 13.308 1.358 194 12.384 1.576 

22 363 14.441 1.704 363 12.305 1.640 

Full Grade 

11 +2 578 1 3. 21 5 1.665 578 11.536 1.608 

21+2 557 14.046 1.584 557 12.333 1. 618 

Total 

, 1 +2 + 
1,135 13.623 1.625 1,135 11.927 1.613 21+2 
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Table 23 

Maximum Available Desk-to-Eye Distance (MA-DED) Means 

by Sex, Grade, and Desk Style 

Grade Side Desk Across Desk 
Level N Mean 22. N Mean ill2 

Boys 

11 73 12.673 1.24 73 11.505 1.45 

12 180 13.305 1.82 180 11.389 1.69 

11 +2 253 13.122 1.65 253 11.423 1.62 

21 79 13.231 1.44 79 12.405 1.58 

22 178 14.287 1.76 178 12.209 1.72 

21+2 257 13.460 1.66 257 12.270 1.68 

1-2 510 13.545 1.66 510 11.851 1.65 

Girls 

11 124 12.693 1. 56 124 11.607 1.64 

12 201 13.598 1.74 201 11 • 609 1.56 

11 +2 325 13.253 1.67 325 11.608 1.59 

21 115 13.371 1.32 115 12.388 1.60 

22 185 14.625 1.68 185 12.414 1.62 

21+2 300 14.144 1.54 300 12.404 1. 61 

1-2 625 13.681 1. 61 625 11.990 1.60 
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Table 24 

Maximum Available Desk-to-Eye Distance (MA-DED) Means 

by Age, Grade, and Desk Style 

Side Desk Across Desk 
Grade(s) ~ Mean 2Q N Mean SD -

Age 6 

Grade 11 113 12.600 1.45 113 11.502 1.68 
Grade 12 153 13.134 1.66 153 11.076 1. 63 
Grade 21a 
Grade 22a 
All 268 12.91 1 1.59 268 11.259 1.66 

Age 7 

Grade 1 1 79 12.866 , • 42 79 11.736 1.39 
Grade 12 196 13.599 1.79 196 11.800 1.54 
Grade 21 120 13.138 1.35 120 12.266 1.51 
Grade 22 151 14.205 1.64 151 11.965 1. 71 
All 546 13.599 1.67 546 11.939 1.57 

Age 8 

Grade 1 1a 
Grade 12 29 14.246 1.86 29 11.793 1.62 
Grade 21 67 13.593 1.37 67 12.599 1.70 
Grade 22 196 14.654 1. 66 196 12.543 1.58 
All 297 14.326 1.70 297 12.447 1.63 

Age 9 

Grade 11 
Grade 12a 
Grade 21a 
Grade 22 15 14.033 2.73 15 12.691 1.82 
All 24 13.797 2.62 24 12.266 2.00 

NOTE: aNo central tendency statistics available; fewer than 
10 children. 



Table 25 

Maximum Availal;!lt Desk-to-Ey! D;.§tance (MA-DED) 

Means l;!t Age, Sex, and Desk Styl! 
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Side Desk ~cross Desk 
Age H. Mean SD !i Mean §!2 -
6 Years 

Boys 107 12.833 1.46 107 10.896 1.60 
Girls 161 12.965 1.62 161 11.493 1.65 
Total 268 12.911 1.59 268 11.259 1.66 

7 Years 
Boys 224 13.415 1.60 224 11 .882 1.53 
Girls 322 13.661 1.58 322 11.986 1.57 
Total 546 13.599 1.67 546 11.939 1.57 

8 Years 
Boys 163 14.236 1.63 163 12.385 1.63 
Girls 134 14.434 1.54 134 12.528 1.55 
Total 297 14.326 1.70 297 12.447 1.63 

9 Years 
Boys 16 13.055 2.72 16 12.196 2.17 
Girls 8 15.281 1.26 8 12.406 0.43 
Total 24 13 .. 797 2.62 24 12.266 2.00 
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Table 26 

Rerneasured Maximum Available Desk-to-Eye Distance (MA-DED) 
Means by Sex and Desk Style 

Side Desk Across Desk 
Sex !i Mean §!?. !i Mean §!?. 

Time 1 and Time 2 

Boys 66 12.939 1. 47 66 11 • 941 1.66 

Girls 85 13.154 1. 56 85 11.878 1. 64 

Both 151 13.060 1.52 , 51 11.906 1.65 
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Table 27 

Remeasured Maximum Available Desk-to ... Eye Distance {MA-DED) 

Means by Grade and Desk Style 

Side Desk Across Desk 
Grade li Mean SD N Mean SD - -

Time 1 

11 48 12.518 1. 51 48 11.326 1.70 

21 54 13.220 1. 21 54 12.234 1. 42 ,, 
+ 2, 102 12.890 1.35 2 11.807 1.55 

Time 2 

12 49 13.416 1.70 49 12.112 1. 71 

Time 1 and Time 2 

1 1 - 21 151 13.060 1.52 151 11.906 1.65 
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Table 28 

Linear.Range of Eq!!netropis; gear Vision for Given 

Accommodation, With No Reserve 

Plus Diopters Plus Diopters 
Accommodation + .25 ,l:fintar Raage 

Range Centimeters Inches 

1.00 0.75-1.25 133.00-80.00 52.49-31.50 

1.25 1.00·1.50 100.00-66.67 39.37-26.25 

1.50 1.25-1.75 80.00-57.14 31 • 50-22. 50 

1.75 1.50-2.00 66.67-50.00 26.25-19.69 

2.00 1.75-2.25 57.14-44.44 22.50-17.50 

2.25 2.00-2.50 50.00-40.00 19.69-15.75 

2.50 2.25-2.75 44.44-36.36 17.50-14.32 

2.75 2.50-3.00 40.00-33.33 15.75-13 .• 12 

3.00 2.75-3.25 36.36-30.77 14.32-12.11 

3.25 3.()0-3.50 33.33-28.57 13.12-11.25 

3.50 3.25-3.75 30.77-26.67 12.11-10.50 

3.75 3.50-4.00 28.57-25.00 11.25- 9.84 

4.00 3.75-4.25 26.67-23.53 10.50- 9.26 

4.25 4.00-4.50 25.00-22.22 9.84- 8.75 

4.50 4.25-4.75 23.53-21.05 9.26- 8.29 

4.75 4.50-4.00 22.22-20.00 8.75- 7.87 

5.00 4. 75-5.25· 21.05-19.05 8.29- 7.50 

(table continues) 
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Table 28--continued 

Plus Diopters Plus Diopters 
Accorrunodation + .25 Linear Range 

Range Centimeters Inches 

5.25 5.00-5.50 20.00-18.18 7.87- 7.16 

5.50 5.25-5.75 19.05-17.39 7.50- 6.85 

5.75 5.50-6.00 18.18-16.67 7.16- 6.56 

6.00 5.75-6.25 17.39-16.00 6.85- 6.30 

6.25 6.00-6.50 16.67-15.38 6.56- 6.06 

6.50 6.25-6.75 16.00-14.81 6.30- 5.83 

6.75 6.50-7.00 15.38-14.29 6.06- 5.62 

7.00 6.75-7.25 14.81-13.79 5.83- 5.43 

7.25 7.00-7.50 14.29-13.33 5.62- 5.25 

7.50 7.25-7.75 13.79-12.90 5.43- 5.08 

7.75 7.50-8.00 13.33-12.50 5.25- 4.92 

8.oo 7.75-8.25 12.90-12.12 5.08- 4.77 

8.25 8.00-8.50 12.50-11.76 4.92- 4.63 
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Table 29 

Inquiry Responses (1985-86), Screening for Hyperopia by 

state: Fogging Lens Power at Given Grade(s) or Age(s) 

State Fogging Lens Power Grade(s) Age(s) 

AL NHS! 
AK NHS! 
AR 1.75 NS NS 
AZ 1. 75 K-1a NS 
CA 1.00 9-12 NS 

1.50 6-8 NS 
2.00 1-5 NS 
2.25 K NS 

co PNSb NS NS 
CT NHS! 
DE 1.75 3-up NS 

2.25 K-2 NS 
DC NHS! 
FL 1.75-2.25 NS 

2.00 2-up NS 
GA SM-PNS NS NS 
HI NHS! 
!D NHS! 
!L 1.75 K/1, 5, 9 NS 
IN NHS! 
!A NHS! 
KS 1.75 4-up NS 

2.25 K-3 NS 
KY 1.75 
LA 1.50/1.75 NSC NS 
ME NHS! 
MD 1.75 NS after age 7d 

2.25 NS after age 7d 
MA 1.75 4-up NS 

2.25 K-3 NS 
M! 1.75 1-12 NS 
MN 1.75 4-up NS 

2.25 1-3 NS 
MS 2.00 NS AA 
MO NHS! 
MT NHS! 

(table continues) 
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Table 29--continued 

State Fogging Lens Power Grade(s) Age(s) 

NE PNS 
NV PNS 
NH 1.50-2.50 

NJ PNS9 

NM 2.25 
NY 2.25 
NC SM-PNS 
ND NHSI 
OH 2.00 
OK NHSI 
OR NHSI 
PA 2.25 
RI 
sc 1.75 
SD NHSI 
TN 1.75-2.25 
TX SM-PNSb 
UT NHSI 
VT 2.25 

1.75 
VA NHSI 
WA NHSI 
wv SM-PNS 
WI NHSI 
WY PNS 

NS 
NS 

1-4,8 
10,12 

NS 
1-12 

1 
NS 

1/3 

K-2 

K/1 

NS 
NS 

K-3 
4-up 

3-up 

any, if 
trouble 

with readinc;P 

NS 
NS 
NS 

NS 
NS 
NS 
NS 

NS 

NS 

NS 

NS 

NS 

ns 

NOTE : AA = all ages 
NHSI = no hyperopia screening indicated 
NS = not specified 
PNS = +D power not specified, but hyperopia 

screening is indicated 
SM-PNS = screening machine, +0 power not indicated 
aspecial education students at all grade levels 
boptional 
Cfailure criteria varies according to grade 
ddo not repeat once determined and recorded 
ereported as near-vision score 
freferred by teacher, any grade 
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Table 30 

Inquiry Responses (1985-86): Hyperopia Screening by Grade, 

Age, Special Conditions or Populations, States, and 

Frequency 

Grade Age Special Fogging States !.! 
Conditions Lens 

or Power 
Populations +D 

K NS NS 2.25 CAa 1 

K/1 NS 1.75 ILa,sc 2 

K-1 NS SE-AG 1.75 AZ 2 

K-2 NS NS 2.25 DEa,PA 2 

K-3 NS NS 2.25 Ksa,MAa 2 
VTa 

K-12 NS NS 2.25 NM 1 

1 NS NS 2.25 NY 1 

1/3 NS NS 2.00 OH 1 

1-3 NS NS 2.25 MN 2 

1-5 NS NS 2.00 CAa 1 

1-12 NS NS 1.75 MI 1 

2-up NS NS 2.00 FLa 1 

3-up NS NS 1.75 DE a 1 

3-up NS NS VSM-PNS wv 1 

4-up NS NS 1.75 Ksa,MAa 4 
MNa,VTa 

{table continues) 
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Table 30--continued 

Grade Age Special Fogging States li 
Conditions Lens 

or Power 
Populations +D 

5,9 NS NS 1.75 ILa 1 

6-8 NS NS 1.50 CAa 1 

9-12 NS NS 1.00 eaa 1 

ANYC NS In-me PNS WY 1 

NS > 7b NS 1.75 MDa 1 

NS > 7b NS 2.25 MDa 1 

NS NS NS PNS,O co 1 

NS NS NS PNS NE,NV,NJd 3 

NS NS NS 1.75-2.25 nae,TN 2 

NS NS NS 1.50-2.50 NH 1 

NS NS NS 1.75 AR 1 

NS NS NS 2.ood MS 1 

NS NS NS 1.50/1.75f LA 1 

NS NS NS VSM-PNS GA,NC 2 

NHSI NHSI NHSI NHSI AL,AK 22 
CT,DC 
HI,ID 
IN,IA 
KY,ME 
MO,MT 
ND,OK 
OR,RI 
SD,TX 
UT,VA 
WA,WI 
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NOTE: astate has more than one power of fogging lens; bonce 
determined and recorded, do not repeat; C!f trouble with 
reading; dFogging lens discontinued in 1987; eaecorded as a 
near vision score; fother power has specified grade; 
9Alternate power. 
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