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ABSTRACT 

WHITNEY REIDLINGER 

THE EFFECTS OF DIFFERENTLY LINED PAPER ON LETTER PRODUCTION 
QUALITY IN FIRST GRADE STUDENTS 

DECEMBER 2010 

Objective: The purpose of this study was to examine handwriting production of 

first grade students using differently lined paper. 

Method: Two groups of first grade students were assessed with the Minnesota 

Handwriting Assessment (MHA). The first group printed on a four-lined writing grid. The 

second group printed on double lined paper. 

Results: There was no statistical difference noted between the two groups on the 

writing performance on the following categories of the MHA; legibility, form, alignment, 

and space. However, there was a statistical difference noted between the two groups on 

the MHA category for size, (t = -4.629 p <.001 ). 

Conclusions: The results suggest that lines on writing paper matter in the area of 

letter size, but not for letter legibility, form, alignment, and spacing. First grade students 

may benefit from writing paper that has both a top and a bottom guideline for ensuring 

proper letter size when printing. 
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CHAPTER I 

INTRODUCTION 

The development of writing ability is considered an essential component for 

success in school (Feder & Majnemer, 2007). Although students are beginning to use 

computers as early as kindergarten, handwriting still remains the main mode of 

communication in the classroom. According to McHale and Cermak ( 1992) 31 % to 60% 

of the school day is allocated to handwriting and other manipulation tasks. McHale and 

Cermak found that 85% of that time is spent on paper and pencil tasks, such as copying 

from the board, creative writing and completing worksheets and tests. Marr, Cermak, 

Cohn, and Henderson (2003) report similar findings that in a kindergarten classroom; 

children spend about half their day engaged in pencil and paper activities. Since a 

majority of the school day is spent participating in handwriting activities, it is no surprise 

that handwriting is the manner in which students demonstrate what they have learned in 

almost all subject areas. For instance, New York State assessments, such as the Grade 3-

8 English Language Arts Test, the Grade 4 Science Test and the Grade 5 Social Studies 

Test, all require handwritten responses or essays to demonstrate the students knowledge 

of the learned information (New York State Education Department, n.d. ). Therefore the 

early development of legible handwriting is essential to a students ability to learn and 

demonstrate that knowledge to others. 
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Statement of the Problem 

Previous studies conducted on paper style and handwriting seem to suggest that 

first grade is the optimal age for considering the style of paper used for handwriting. 

Studies suggest wide space paper seems to assist first grade students with their 

handwriting performance. However, these studies were conducted in the late l 970's and 

early l 980's. There have been no recent studies on the effect of differently lined paper on 

handwriting performance in school age children to guide or recommend the style paper 

that would best support students handwriting within the classroom. 

Purpose of the Study 

First grade students have developed a degree of competence in letter formation 

and appear to respond to wide-spaced paper over normal-spaced paper. Therefore this 

makes them an appropriate group to study to see if the number of lines on a handwriting 

paper influences handwriting legibility. The following research question will be 

investigated: Is there a significant difference as measured by the Minnesota Handwriting 

Test, between first grade students writing on a four-line writing grid paper and first grade 

students writing on double lined paper? 

Limitations 

Limitations are that the study was conducted in a small school in four classrooms 

on the same grade level, which made it a challenge to blind the first grade teachers to the 

study. Furthermore, the sample size was small and as a result it would be difficult to 

generalize the results to a larger population. Finally, one research assistant scored all the 

assessments. 
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CHAPTER II 

REVIEW OF LITERTURE 

There is little published research on the type of paper on the quality of 

handwriting. Some studies focused on the effects of lined versus unlined paper on 

handwriting legibility. Lamme (1979) and Weil and Cunningham Amundson (1994) 

found that unlined paper allowed for increased legibility for kindergarten students. 

Lamme felt that unlined paper decreases the demands placed on students, which allowed 

for increased letter legibility. Weil and Cunningham Amundson looked at 60 typically 

developing kindergartners using the Scale of Children's Readiness in Printing (SCRIPT) 

and found that lines confused kindergarten students who were just learning to write. 

Daly, Kelley and Krauss (2003) partially replicated the Weil and Cunningham Amundson 

study. They used a modified version of the Scale of Children's Readiness to assess 

handwriting legibility in 54 kindergarten students. Unlike the pervious studies, Daly, 

Kelley and Krauss found no significant difference in the writing performance of the 

kindergarten students, which suggests that students in kindergarten should be allowed to 

experiment with various types of writing paper. Other studies researched the effects the 

size of the space between the lines had on handwriting legibility. When researchers 

assessed kindergarten students the results were mixed. Halpin and Halpin (1976) found 

no difference in handwriting performance between wide spaced paper (I inch) and 

normal spaced paper (1/2 inch). The authors examined 44 kindergarten students based on 

five aspects of handwriting, uniformity of slant, alignment, quality of the stroke, letter 
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formation and spacing between words and letters, as well as, two criteria for placement of 

letters. Whereas, Waggoner, LaNunziata, Hill, and Cooper, (1981) used a 20-point scale 

to assess handwriting ability and found that 3 5 suburban students preformed better on 

wide spaced paper (2.25 cm) over the normal spaced paper (1.1 cm) but, 32 urban 

students demonstrated no difference between the two types of paper. However, when 

Leung, Treblas, Hill and Cooper (1979) and Waggoner, et al., looked at first graders and 

how the space between lines affected legibility, they found that first graders had better 

legibility when writing on wide spaced paper. Leung, et al., examined the handwriting of 

143 students using a 20 point scale, and found significant effects for the line spacing. 

Waggoner, et al., studied 55 first grade students handwriting also using a 20-point scale 

and found a significant difference when suburban children used wide spaced paper. 

These findings suggest that first grade students handwriting performance is improved 

when writing on wide spaced paper (Leung, et al., 1979). Finally, when second and third 

grade students handwriting legibility were studied by Hill, Gladden, Porter and Cooper, 

(1982) they found that 31 second graders demonstrated increase handwriting legibility 

when using wide-spaced paper as opposed to normal-sized paper. They also found that 29 

third graders showed no differences in handwriting legibility on normal and wide spaced 

paper. 

The studies conducted on paper style and handwriting seems to suggest that there 

is an optimal age for considering the style of paper used for handwriting. It appears that 

kindergarten students are too early in their learning for the style paper to affect their 

handwriting. However, wide space paper seems to assist first grade students with their 
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handwriting performance. This trend continues into second grade, but by the time 

students reach the third grade the style of paper makes no difference in handwriting 

performance. Waggoner et al., (1981) suggest that a degree of competence in handwriting 

is necessary for the space between lines to have an effect on handwriting performance. It 

seems that first grade students have developed a degree of competence in letter formation 

and they appear to respond to wide-spaced paper over normal-spaced paper. Therefore, 

this makes them an appropriate group to study to see if the number of lines on a 

handwriting paper influences handwriting legibility. 

According to Graham, Harris, Mason, Fink-Chorzempa, Moran, & Saddler, 

(2008) 61 % of teachers use a commercial program to teach handwriting, the majority of 

these teachers either use the Zaner-Bloser Handwriting program or the D 'Nealian 

Handwriting program by Scott-Forsman. Asher (2006) also found that the majority of 

teachers use a commercial program for handwriting instruction, which included the 

Zaner-Bloser and D 'Nealian handwriting programs plus Daily Oral Language spelling, 

Handwriting Without Tears, and Land of the Letter People. The differences between most 

commercial handwriting programs are minimal. One difference is the orientation of the 

letters, vertical or traditional manuscript letters as opposed to slanted manuscript letters 

(Graham et. al., 2008; Thurber, 1983; Zaner-Bloser, n.d.). Another difference between 

most handwriting programs is the style of paper used for instruction. Zaner-Bloser and 

D 'Nealian both use broken midline paper with red base lines, blue headers and a 

descender space, whereas Handwriting Without Tears uses their trademark Double Lined 

Paper (Figure 1) (Olsen, 2009; Thurber, 1983; Zaner-Bloser, n.d.). Zaner-Bloser 's 
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literature states that the broken midline paper's lines makes it easier for students to print 

their letters the correct size and that the broken blue midline and the red baseline provide 

clear starting and stopping points for consistent letter formation. Handwriting Without 

Tears literature, which was developed by Jan Olsen, (2009) an occupational therapist, 

states that their double lined paper is less confusing than typical school paper and that it 

is useful for students who have visual figure ground deficits. Their literature also 

recommends their double lined paper and states that it will help remediate poor letter 

spacing, letter placement and letter size (Olsen & Knapton, 2006). 

The Handwriting Without Tears instructional manual states that it's double lined 

paper helps develop an internal sense of size and placement that makes transition to other 

styles of paper easy and encourages student to practice writing on all types of paper, once 

they have learned how to write correctly on the double lined paper (Olsen, 2009). 

Although the D 'Nealian handwriting program does not endorse a specific style of paper, 

Thurber ( 1983) does state that students should use paper with lined spaces no larger than 

½ an inch and have a dotted or faintly marked midline. 

Broken Midline Paper Handwriting Without Tears Double Lined Paper 

Heacllrne 

M1dl1 ne ~ - - - - - - -

Figure 1. Handwriting Paper 
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Occupational therapists as well as educators will often recommend the use of a 

certain type of handwriting paper during handwriting instruction and/or for remediation 

of poor handwriting. According to Asher, (2006) teachers used several different kinds of 

paper during instruction, including blank paper; double lined paper, and broken midline 

paper. Some educators suggest using raised lines or dark or bold lines to improve letter 

placement on the line (Jones, 1998; Zelkowits, 2009). Other recommendations include 

changing the width of the lines and the color of the paper to assist with overall 

handwriting performance. Still, current trends in research on handwriting remediation 

focus more on the use of specific interventions, such as a mulitsensory approach a 

cognitive approach, kinesthetic training, or sensorimotor-based interventions as well as 

therapeutic practice rather than a particular type of handwriting paper that would correct 

poor handwriting (Denton, Cope, & Moser, 2006; Susdsawad, Trombly, Henderson, & 

Tickle-Degnen, 2002; Weintraub, Yinon, Hirsch, & Parush, 2009; Woodward, & Swinth, 

2002; Zwicker & Hadwin, 2009). In the above studies, if the style of paper used during 

the handwriting intervention was mentioned it was referred to as standard lined paper or 

unusual paper, but no further details where provided. Woodward and Swinth, (2002), 

described the paper used by school based occupational therapist in slightly more detail. 

Responders to their survey identified use of colored or embossed lined paper and colored 

writing lines that represent the sky, grass and dirt, however it was not determined whether 

the paper improved handwriting performance. 
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CHAPTER III 

METHOD 

Design 

This study is a quasi-experimental study with randomization looking at the 

difference between two groups performance on the Minnesota Handwriting Assessment 

(MHA). One group of participants will be tested with the MHA using the four-line 

writing grid paper. The other group of participants will be tested with the MHA using the 

double lined paper. 

Participants 

The participants were drawn from a convenience sample of 65 typically 

developing first grade students, 31 males and 34 females, enrolled in an elementary 

school in Suffolk County New York, which uses the Zaner-Bloser method of handwriting 

instruction. All students present on the day of data collection were eligible to participate 

in the study and they participated. Since the MHA is a near-point copying test, students 

that are unable to copy lowercase letters test scores were excluded from the results. 

Instrumentation 

The Minnesota Handwriting Assessment (MHA) was used to assess the students' 

handwriting performance. The MHA is a norm-referenced test intended to identify 

children with handwriting difficulties in first and second grade. The MHA is a near-point 

copy assessment that requires the subjects to copy words from a printed stimulus sheet 

onto the lines below. It contains five categories of handwriting that are assessed and 
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scored. The categories are; legibility, form, alignment, size and spacing, for both letter 

spacing and word spacing. A participant can score a total of 34 points per category, error 

points are deducted when a letter fails to meet the scoring criteria for a category as 

explained in the MHA scoring directions. A speed of handwriting or rate score may also 

be obtained by counting the number of letters completed in 2.5 minutes. However, rate 

was not scored during this study since the study was looking at letter production and not 

speed of printing. The MHA has an interrater reliability in the range of r = 0. 77 to r=.88 

(Reisman, 1999). It has a test-retest reliability in the range of r = 0.60 to r=.89 with five 

to seven days between the two administrations of the test (Reisman, 1999). 

For this study the scoring criteria for the category of size had to be modified to 

accommodate the two different types of paper used in the study. The scoring directions 

for the size category state that the bottom of all descender letters must be within one 

sixteenth of an inch of the lower line and that the tops of all ascender letters must be 

within one sixteenth of an inch of the top line. The double lined paper does not have a 

descender line or an ascender line. Therefore, there is no way to score the bottom of 

descender letters and the top of ascender letters for participants using the double lined 

paper to complete the MHA. However, the four lined writing grid does have descender 

and ascender lines, so the participants using the four lined writing grid could receive error 

points for the bottoms and tops of these letters. In order to standardize the scoring 

process the bottom of descender letters and the top of ascender letters did not receive 

error points. 
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The four-lined writing grid was developed by Wilson Language Training 

Corporation as part of their Fundations literacy program. Wilson's Fundations teacher 

manual (2009) states that the Wilson Writing Grid or the four-lined writing grid is 

designed to guide students in proper letter formation. The writing grid has four lines each 

labeled with a name and a picture. Top line has a picture of a cloud and is referred to as 

the skyline; the next line has a picture of a plane and is called the plane line. The third 

line has a picture of grass and is called the grass line, the fourth line has a picture of a 

worm and is called the worm line. The space between each of the four lines measures 

5/16". (Figure 2) The manual also states that the four lines correspond to specific letter 

placement and the names and pictures help assist students with this letter placement 

(Wilson Language Training Corporation, 2009). In addition to the named lines the 

writing grid has a bold top line to help students locate the top of the grid and to guide top 

down letter formation. The Fundations program also provides specific directions to be 

given to students on how to form each letter using the names of the lines on the writing 

grid. 

Figure 2. Four-line writing grid 

The double lined paper is the paper used as part of the Handwriting Without Tears 

handwriting program. The Handwriting Without Tears literature (2009) states that 
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visually double lines are simple and indicate the middle space to students, where more 

than half of all lowercase letters fit. The literature also states that students who know the 

middle space will correctly place all letters on any type of lined paper (Olsen, 2009). The 

double lined paper has two solid lines, a mid line and a base line, that are spaced 5/16" 

apart. The area above the mid line is referred to as the top space, the area between the 

lines is the middle space and the area below the base line is the bottom space. (Figure 3) 

Handwriting Without Tears also provides specific directions to be given to students when 

learning to print letters and recommend teachers demonstrate letter place when learning 

to print on any style of lined paper (Olsen, 2009). 

toll 
lC-p lOO(C 

~moli 

botto m ~poce 
dc~ccnd,ng 

Figure 3. Double lined paper 

Procedure 

On the day of data collection the classroom teachers were asked to identify any 

first grade students present that were unable to copy the lowercase letters of the alphabet. 

At that time no students were identified, therefore, all students present participated in the 

study. The students were then randomly assigned within their classrooms. Every other 

student received the four-line writing grid (group 1 ), the remaining students were given 

the double lined paper (group 2). Both groups remained in their classrooms and 

completed the MHA at the same time. All students received the same standard directions 

as per the MHA. Group 1 was given the sample sentence written on the four-lined 

11 



writing grid and was asked to complete the MHA using the four-lined writing grid. Group 

2 was given the sample sentence written on the double lined paper and was asked to 

complete the MHA using the double lined paper. 

Data Analysis 

All the scores on the MHA for the following categories; legibility, form, 

alignment, size and spacing, were collected from both groups by the author. Then an 

independent research assistant scored all of the MHA for both groups. In order to blind 

the study to the independent research assistant they were presented with the papers to 

score in random order. Descriptive statistics were used to calculate the means and 

standard deviations for all assessment scores. An independent t-test was performed to 

determine if there is a statistical discrepancy between the four-lined writing grid group 

and the double lined paper group. For data analysis the alpha level was set at a=.05 to 

ensure an acceptable level of probability that the results did not occur by chance. 
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CHAPTER IV 

RESULTS 

The research question that was asked: Is there a significant difference as measured 

by the Minnesota Handwriting Assessment (MHA), between first grade students writing 

on a four-line writing grid paper (n=31) and first grade students writing on double lined 

paper (n=34), was answered using a independent t-test. The total mean scores for each 

group and the results of the t-test are presented in Table 1. 

Thirty-four girls and 31 boys participated in the study; 18 boys and 16 girls made 

up the group of students who used the four-lined writing grid paper. The group of 

students who used the double lined paper consisted of 13 boys and 18 girls. The mean 

scores for form, alignment and size were higher for the four-lined writing grid group. 

The double lined paper group mean scores were higher for legibility and space. The 

standard deviation for legibility, form, and space demonstrated more uniform scores. As 

for alignment and size there was an increase in variation in the assessment scores as 

noted in the larger standard deviations. 

There was no statistical difference noted on the writing performance of first grade 

students using four-line paper or double lined paper on the following categories of the 

MHA; legibility, form, alignment, and space. However, there was a statistical difference 

noted between first grade students using four-line paper and first grade students using 

double lined paper on the MHA category of size, (t = -4.629 p <.001). Students using 
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double lined paper during the MHA were noted to score lower on the size category 

compared to students who completed the assessment using four-line writing grid paper. 

The samples with size errors were descriptively examined further. For double 

lined paper this examination revealed that 17 out of 31 participants had disregarded the 

model and chosen to write between the lines, rather than to use the top line or mid line as 

the midpoint for the taller letters. This caused those student to receive error points in the 

size category for those letters that were supposed to touch the top line or mid line, such as 

the top of lowercase letter a. Two participants out of the 31 disregarded the model all 

together and place all their letters above the top line or mid line, which earned them error 

points for all 34 letters. For the four line writing grid all 34 participants used the model 

and placed their letters between the top line or skyline and the bottom line or grass line. 

Six of the 34 participants did not receive any error points in the size category. Seven of 

the participants received error points for letters that they omitted or that were deemed 

illegible. Twenty-one of the participants received error points because the tops of their 

lowercase letters that were supposed to touch the middle line or plane line did not fall 

within one sixteenth of the line. Eleven of those participants letters were more than one 

sixteenth above the middle or plane line and 10 were more than one sixteenth below the 

line. 
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Table 1. Total Mean Scores and t-Test Results for MHA 

MHA Categories Group N M(SD) t (63) 

Four-line paper 34 32.29 (2.49) 
Legibility .228 

Double lined paper 31 32.42 (1.86) 

Four-line paper 34 31.15 (3.48) 
Form -.701 

Double lined paper 31 30.58 (2.99) 

Four-line paper 34 27.24 (6.42) 
Alignment -.114 

Double lined paper 31 27.03 (7.87) 

Four-line paper 34 24.68 (9.25) 
Size -4.629*** 

Double lined paper 31 13.81 (12.39) 

Four-line paper 34 30.50 ( 4. 70) 
Space .705 

Double lined paper 31 31.19 (2.95) 

Note. Maximum score on each category is 34. t (63) are the results of an independent t 

test. *** p <.001 
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CHAPTER VI 

DISCUSSION 

There was no statistically significant difference noted on the writing performance 

between first grade students using four-line paper and students using double lined paper 

on the following categories of the MHA; legibility, form, alignment, and space, this 

outcome corresponds with the Daly, Kelley and Krauss (2003) study. Although, the Daly 

et al., study used kindergarten students to look at the difference between lined and 

unlined paper, both sets of data demonstrate that writing lines do not have and effect on 

legibility, form, alignment, or space. Even though the outcomes of this study supports 

Daly et al., conclusions that kindergarten students should be allowed to experiment with 

paper, it does not necessarily suggest that first grade students do not need guidelines 

when printing on paper. Since there was a statistically significant difference noted 

between the two groups on the MHA category for size, there is evidence that lines do 

make a difference for first grade students. 

The first grade students printing on the double line paper scored significantly 

lower on the category for size. The example printed on the double line paper (See 

Appendix B) models a mid-point orientation, which asks the students to use the top line 

of the double lines as their mid-point for their letters. This means if a student is printing a 

lowercase letter "e" on the double lined paper it should rest in-between the two lines and 

touch both lines. (Figure 3) The first grade students that used the four-line writing grid 

were provided with four guidelines, and a visual model that demonstrated a top-bottom 
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orientation (See Appendix A). These students scored higher on the size category, which 

suggest first grade students are able to print their letters better when it comes to size using 

a top-bottom orientation. These results further suggest that first grade students should be 

offered writing paper that have a top and a bottom line to ensure proper letter size when 

printing. 

An explanation for why the group of students using the double lined paper scored 

significantly lower on the size category of the MHA is because a little more than half of 

them ignored the visual model's mid-point orientation and print on the lines using a top

bottom orientation. This further suggests that first grades students would benefit from 

printing on paper with both a top and a bottom guideline. 

Conclusions 

Results of this study suggest that lines on writing paper only matter in the area of 

letter size, and not for letter legibility, form, alignment, and spacing, as per the MHA. 

Therefore, first grade students would benefit from writing paper that has both a top and a 

bottom guideline for ensuring proper letter size when printing. Replication of this study 

using a larger randomize sample of first grade students and additional number of scores 

would provided better data to support this conclusion. 
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Double Lined Paper with Visual Model for Minnesota Handwriting Assessment 
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