
     

Proceedings 2017, 1, 900; doi:10.3390/proceedings1090900 www.mdpi.com/journal/proceedings 

Proceedings 

Ideation, Representation, Handwriting Realization † 
Francesca Sabattini 1,*, Livia Taverna 1 and Marta Tremolada 2 

1 Faculty of Education, Free University of Bolzano-Bozen, 39100 Bolzano (BZ), Italy; livia.taverna@unibz.it 
2 Department of Developmental and Social Psychology, University of Padua, 35122 Padova (PD), Italy; 

marta.tremolada@unipd.it 
* Correspondence: francesca.sabattini@education.unibz.it; Tel.: +39-340-683-1944 
† Presented at the International and Interdisciplinary Conference IMMAGINI? Image and Imagination 

between Representation, Communication, Education and Psychology, Brixen, Italy, 27–28 November 2017. 

Published: 5 December 2017 

Abstract: Despite the widespread use of electronic devices for activities strictly connected to writing, 
several studies have proved the importance of developing handwriting, using paper and pen. One 
study conducted by Cutler and Graham demonstrated that the development of handwriting is so 
important that it may impact the academic success of a child. Moreover, different studies conducted 
by Graham have underlined that it is very important to give children clear and correct rules about 
handwriting from their early developmental stages. Effective handwriting instruction does not 
require a large amount of time. To see considerable returns, it is enough to spend just a few minutes 
every day teaching handwriting. To develop this skill, teachers need to feel prepared. The paper 
will propose a short excursus of suggestions dealing with how handwriting could be enhanced, 
underlining the importance of developing this skill from the first years of schooling as a tool aimed 
at preventing other possible future difficulties in the development of the person. 
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1. Introduction 

During the first years of kindergarten, it is important to develop all those abilities, that are 
strictly connected to writing. Teachers should involve children with fun and stimulating exercises 
with the purpose of promoting fine and gross motor functioning. A good development of these skills 
could not only positively influence their participation in social activities but also determine the career 
of a student. Conversely, children that don’t have the opportunity to attend the first year of schooling 
because of severe illness could later show significant delays in fine and gross motor skills [1,2] and 
manifest difficulties when re-entering school [3,4]. 

2. The Importance of Handwriting Development 

Nowadays, despite the widespread use of tablets and smartphones, it is fundamental that 
children, from as early as kindergarten, begin to develop all those skills that are connected to the 
ability to handwrite. Several northern countries, such as Norway and Finland, have introduced the 
use of tablets in the first year of primary school. This innovation is helpful for the development of a 
sense of community but not for all those abilities necessary for handwriting. Writing by hand 
activates some parts of the brain that would not be activated by typing. This is supported by evidence 
indicating that the complex activity of writing results in better memory than simply typing [5]. When 
children begin to write they build their own idea of letters in their mind and then they translate it on 
to paper. Moreover, one current study suggests that students may learn to spell words more 
accurately through the process of handwriting [6] than by only typing. Research suggests that a 
keyboard should be considered only if a child’s handwriting is so poor that he or she cannot meet the 
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demands for written communication after all strategies have been attempted to offset this functional 
delay [6].  

Furthermore, several characteristics of objects, such as size, color and shape, are perceived 
mostly by touch. There is strong evidence that suggests that writing movements are involved in letter 
recognition. Learning handwriting from the earliest classes is important for future academic success 
across many domains. For many children beginning primary school, learning handwriting can be 
considered a difficult challenge [7]. To confirm this, it is enough to be aware that a large proportion 
of students (between 10% and 34% of the entire student population) have difficulties in learning 
handwriting [8]. The quality of handwriting is one of the principal factors that influence academic 
success or failure at school because handwriting places the earliest constraints on writing 
development [9], and furthermore because children write for longer and longer periods of time as 
they progress through the grades. Moreover, difficulties in handwriting have a considerable 
influence on a reader’s opinion. Graham [9] undertook a research in which the same text, written 
with two different calligraphies, was given to the same reader to be evaluated. The first text had a 
legible calligraphy that was pleasant for the reader, whereas the second one was difficult to read 
because it was poorly handwritten. While the latter was judged negatively by the participants, 
because it was too difficult to read, the former was positively evaluated. Unfortunately, this is also 
what happens daily at school: Written texts that are easily legible get higher marks than ones written 
with poor handwriting. Some studies that were conducted years ago showed that when teachers had 
to evaluate papers that were “varying only in their degree of legibility, papers with better 
handwriting received better grades” [10] (p. 185). This discrepancy happens because handwriting can 
bias readers’ judgments about the ideas expressed in a text. Moreover, fluency in writing by hand 
can impact other writing processes, such as planning and text generation. For these reasons, it is 
important to ensure that students develop legible and fluent handwriting [11]. Another factor that 
could influence handwriting performance is the sex of students. Analysis of handwriting 
performance in young writers shows that girls perform better than boys [12]. In a study conducted 
by Weintraub, Graham and Berninger [13], sex was the third indicator of regression after finger 
function and visual motor integration skills in fifth-grade children. Working on handwriting could 
mean focusing attention on a single subject, especially if we work with boys. 

Moreover, writing is not just a simple exercise of moving one’s fingers and hand but is 
something more complex: It also means translating personal thoughts into something written and 
comprehensible for other readers. When children cannot form letters with reasonable legibility and 
speed, they cannot translate their thoughts into written text. This is one of the causes that generate a 
self-fulfilling prophecy for a student, in which they believe they are not able to write. These students 
live a discrepancy between their abilities: Most of the time, they are students who are readily able to 
tell you the answer to a question verbally, but struggle with handwriting. It is necessary, for this 
reason, to be careful because, in the worst case scenario, the student could develop an aversion to 
handwriting that would damage their scholastic career. 

To prevent the scholarly failure that a child could encounter, it is important that teachers work 
on the development of all the abilities involved in handwriting from the first years of kindergarten. 
Dedicating just a few minutes every day to specific activities geared toward the development of 
handwriting is essential in order to gain benefits from handwriting [9]. One study conducted by Jones 
and Christensen [14] demonstrated that focused work on visuomotor aspects can positively influence 
the quality and quantity of a written text by increasing the legibility and fluency of the handwriting. 
Similar results were found with an occupational therapy intervention program with first-graders 
devoted to enhancing graphomotor skills [15]. The aim of the study, which was conducted in a small 
school in a city in the northern part of Italy, was to improve handwriting among first-grade children. 
An occupational therapist and a doctoral student collaborated with the class teacher in order to 
propose activities strictly connected to the program that the teacher had to present in her class. Fifteen 
six-year-old children took part in the research. During the intervention were proposed activities 
based on occupational therapy activities and modified for the school setting. Children worked in 
small groups of four. This kind of setting allowed all abilities to be stimulated through specific games. 
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The training that was offered to the children in the class was planned in order to develop visual 
perceptual skills, fine motor skills and gross motor skills, all of which are strictly connected to 
handwriting. The project lasted for ten weeks, two hours a week. Children were tested three times 
during the project: first at T1 (baseline), before the occupational therapy intervention; then at T2 (after 
treatment) after the intervention; and it was then decided to test the children a third time, at T3, one 
month after the last intervention. Testing the children a third time enabled verification of whether 
the abilities were maintained over time. Moreover, a third test could be the key to confirming that a 
specific training could considerably increase all those abilities that are related to handwriting.  

It is fair to say that investing a small amount of time from the first years of kindergarten and 
primary school, giving the right instruction to children for handwriting, and requesting perseverance 
and tenacity from teachers, is essential for the development of handwriting. For this reason, it is 
important to give systematic instruction because it supports the development of handwriting skills 
and is essential, in particular, for those children who do not write instinctively [7]. Enjoyable, creative 
and playful activities are preferable in order to enhance this skill. With children who are three to four 
years old it is possible to start by drawing points using different tools.  

The Italian researchers Bravar and colleagues [16] suggested using markers, colored pencils, 
crayons, watercolors or washable paint. Using a paintbrush full of washable paint, a child can create 
a point on a sheet of paper. With the help of music, they can draw, for example, starting from the 
point, a circle. It is possible to play with the lines that the child draws on their paper with washable 
paint and recover the lines changing the material (for example, it is possible to use wool, rope, paper, 
etc.). Another exercise that they proposed is to ask the child to color the inner part of their drawing 
so that they start to see the outlines of the images with a view to improving their fine motor skills. 
These are only a few examples of exercises that can be proposed to stimulate the movement of the 
wrist used for handwriting.  

Furthermore, the Italian team proposed activities with four five-year-old children that required 
the use of a ruler or shapes to trace the outlines. The results look more fluid and are easier to trace 
and recognize [16]. Moreover, it is possible to introduce geometric shapes. An American researcher 
called Beery [17] studied graphic traces drawn by children in different developmental phases. He 
defined handwriting readiness based on a child’s ability to copy geometric shapes arranged in an 
increasingly difficulty order. Children normally draw a circle when they are 3 years old, a cross when 
they are 4 years old and a triangle when they are approximately 6 years old [18] (p. 983). He presented 
a list of nine figures that a child who is ready for handwriting should draw without difficulty. These 
figures are: 1. a vertical line; 2. a horizontal line; 3. a circle; 4. a cross; 5. a right oblique line; 6. a square; 
7. a left oblique line; 8. an oblique cross (X); 9. a triangle [18] (p. 983). The Beery-Buktenica 
Developmental Test of Visual-Motor Integration is a tool that is used for rapid screening to assess a 
person’s ability to integrate visual and motor skills [17]. The test could be used with children at 
kindergarten as an indicator of handwriting readiness [18]. If a child successfully performs the first 
nine figures of the Beery VMI test, that could be used as an indicator of handwriting readiness for 
formal writing. Weil and Cunningham Amundson [18] reported that kindergarten children who were 
able to copy the first nine figures (vertical line, horizontal line, circle, cross, right oblique line, square, 
left oblique line, oblique cross and triangle) were able to copy significantly more letters than those 
that were not able to copy the first nine figures [17]. The information that can be collected from the 
VMI test is useful for teachers and educators in identifying children’s handwriting readiness and in 
designing specific activities aimed at improving fine motor, gross motor and postural stability skills.  

The transition from kindergarten to primary school is very important for children for developing 
fine motor skills and graphomotor skills. It is during the first years at school that children complete 
the development of fine motor skills and become competent handwriters [12]. A competent 
handwriter is someone who is able to write legibly, fluently, with sufficient speed for all practices 
and without strain because writing is one of the most important abilities and is not only necessary at 
school but for many activities in life. One important skill in the development of handwriting is 
learning how to write the letters of the alphabet correctly. Some letters are easier than others to write 
because they differ in terms of the number, direction and types of strokes [19]. A research conducted 
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by Graham [9] suggests starting teaching handwriting by using traditional manuscript letters. There 
are four good reasons for this. First, children come to primary school already knowing some of the 
letters of the alphabet that their kindergarten teachers or parents have taught them. Secondly, there 
is some evidence that learning traditional manuscript handwriting is easier than cursive writing. 
Third, when traditional manuscript is learnt, it will be written faster and more legibly than cursive 
writing. Fourth, traditional manuscript handwriting can facilitate the development of reading [9]. 

As part of the class routine, it is very important to reinforce handwriting on a daily basis, 
exposing children to diverse types of games, individually or in groups. Practice is considered a key 
component of handwriting and motor learning. Children who present handwriting difficulties 
require constant practice to master letter formation without worrying about content and grammar.  

During the everyday routine it is possible to propose several types of activities that could 
support both gross and fine motor development. Gross motor development, for example, involves 
control of the arms, legs, head and trunk. During the daily routine it is possible to create different 
opportunities for children to run, jump, hop, throw and catch, and climb up, down and through 
things so they can develop the muscles involved in writing.  

On the other hand, fine motor development involves careful control of the small muscles in the 
hands, feet, fingers and toes. For example, children can be asked to pick up small objects using the 
first three fingers of the hand (thumb, index finger and middle finger) or using tweezers to collect 
small objects like coins, raisins or little stones. Games could be easily invented or found in books or 
on the Internet. Games that could be proposed to children at kindergarten have a fundamental 
importance in the development of handwriting, which will begin, formally, from the first years of 
primary school. 

Several studies have been conducted in the United States of America in which teachers were 
asked how much time they spend on teaching handwriting beginning from the first grade. The survey 
confirmed that teachers usually dedicate 30 min every day to teaching handwriting. The rest of the 
hour, typically about 30 minutes, they dedicate to teaching a variety of writing strategies and 
techniques [13]. On the other hand, teachers declared that they spend less time using computers in 
order to develop writing (they said they use computers less than 60% of the time each month).  

Teaching handwriting is a very important skill, not least because nearly 70% of salaried 
employees have at least some responsibilities involving writing [20] (p. 6). Directly connected to this, 
it is easy to understand why teachers play a considerable role.  

Teaching handwriting can be considered an art. It can be managed independently from teacher 
to teacher. A recent review of the Italian National Guidelines for primary schools from 1860 until 
today [21] demonstrated that the attention dedicated to teaching handwriting has decreased 
considerably. Significant attention has been devoted to linguistic, spelling and syntactic aspects of 
writing. 

The Education Ministerial Guidelines for the kindergarten and primary school curriculum of 
2012 [22] underlined the importance of developing the linguistic, spelling and syntactic dimensions 
with the purpose of communicating in different contexts and for different readers. Teachers should 
teach children, from the first grade, to emphasize why they are writing and to convince the reader. 
The Education Ministerial Guidelines state that from kindergarten children should come across the 
written language, explore and play with different forms of written language, and meet new digital 
technologies and media (Original text: “...il bambino si avvicini alla lingua scritta, esplori e sperimenti 
le prime forme di comunicazione attraverso la scrittura, incontrando anche le tecnologie digitali e i 
nuovi media ...”. Indicazioni Nazionali, 2012.) [22] (p. 21). In those guidelines, no mention is made of 
either handwriting or motor skills, which scientists affirm should be practiced daily from 
kindergarten. Focusing on the Italian situation, there is no mention in the Education Ministerial 
Guidelines regarding the teaching of handwriting related to various age levels. Because of the lack of 
guidelines from the Education Ministry, kindergarten teachers are asked to propose projects in regard 
to first handwriting literacy based on unclear aims to prepare children for the entrance at primary 
schools. Also, in the United States teachers have underlined the complete absence of specific training 
regarding pedagogical gestures. Only 28% of American teachers report that they are adequately 
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prepared to teach handwriting at school, while 44% declare that they feel unready to teach 
handwriting because they are not sufficiently competent in that area [23]. The absence of concrete 
rules could be a barrier for all those teachers who have not received a complete professional education 
and have to teach handwriting. 

It is important to give early handwriting instruction starting from the pencil grip to the 
formation of letters. Teachers should begin demonstrating how to hold the pencil correctly between 
the thumb and forefinger, resting on the middle finger. After a while, students will find their own 
comfortable pencil grip in order to avoid fatigue. Children will change their pencil grip. Initially they 
will have an immature grip when they first hold pencils or crayons [24]. Then, this will develop into 
mature grip patterns, which include, but are not limited to, the tripod grip. Children aged four to six 
will develop a tripod grip that they will continue to refine up to the age of 14 [24]. There are children 
who will never grasp the pen with a tripod grip. What is important for them is that they find a 
comfortable grip and don’t suffer pain in their hand, wrist and arm. Teachers do not have to correct 
grips because each child will have their own grip that should be the most comfortable and productive 
for them. At the same time, teachers should show children how to form legible and fluent letters by 
practicing them daily. One suggestion regarding writing instruction is that teachers who teach in the 
same class should give and follow the same writing rules to limit confusion in young learners. Cutler 
and Graham [23] demonstrated that there are different approaches to teaching writing: 65% of 
teachers reported that they did not use a commercial program to teach writing, handwriting, spelling 
or any other aspect of writing. The other 35% of the teachers listed 137 different programs they used. 
The most common programs (45%) were designed to teach either handwriting or spelling [23]. 
Researches have demonstrated that letters should be introduced in a specific order that should be 
carefully considered. For example, letters that could be easily confused (“b” and “d”) or vowel 
sounds that are difficult to distinguish (“sad” and “bed”) should be taught separately [25].  

Looking back at all the different studies that we have mentioned, it is possible to rethink a 
pedagogy of writing that does not refer to the nineteenth- century idea of clear calligraphy, but 
focuses more on handwriting development strictly connected to children’s well-being. This concept 
finds support in the idea that children have to develop writing skills and become more confident 
with writing so that their attention can be focused more on developing and communicating their 
ideas and not on the simple act of writing. Moreover, it will be necessary to dedicate time in class 
during all lessons to practice handwriting. 

A mistaken belief is that handwriting should only be practiced during a specific lesson (this 
could be Italian, German or English) and not during other disciplines. A study conducted by Graham 
et al. [19] indicated that young learners spend 30 min every day writing (in this case, the word 
“writing” means all kinds of writing). Writing doesn’t only mean writing something on a piece of 
paper, it means leaving a written thought that has a concrete meaning and that is understandable to 
all readers.  

When students have become confident with handwriting using a pen and paper they can learn 
to type with a computer. Teachers should guide students through the basic skills of computer usage, 
such as turning on a PC, writing and saving files, etc., as well as typing a short text that can be 
understood by a range of different audiences. This type of writing is only possible when children 
have learnt handwriting because many children who struggle with automatic handwriting may also 
struggle with automatic keyboarding [6] (p. 224).  

The Parliament and the European Council, in the Recommendation of 18 December 2006 [26], 
identified eight key competences for long-life learning. One of those competencies is the development 
of digital knowledge. Among the competencies that a child has to gather up to the end of the fifth 
grade is the ability to produce, by himself/herself or in groups, digital documents for different 
audiences (texts, presentations, e-mails, cognitive maps, etc.) and the ability to understand different 
destinations and communicative functions [27]. The document has the purpose of introducing 
different technological tools that are useable in class.  

In Italian classes, the interactive whiteboard (IWB) has become more widely used. The IWB is 
an interactive board that combines the characteristics of a traditional board with a more sophisticated 
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technology, guaranteed by the use of a PC. With the IWB, it is possible to display images onto a board 
using a digital projector. This is an innovative idea aimed at stimulating and motivating students to 
create texts, especially for all those children who have handwriting difficulties. In fact, children can 
write their own text and manipulate it with the help of classmates. The IWB provides the opportunity 
to work in a collaborative way, because it is possible to add annotations, highlight text, add notes and 
drawings or add pictures. With the IWB, it is also possible to save all files and create a printable copy 
or share it by email. What is important is that with the IWB it is possible to write by hand. A simple 
program used for writing can recognize what children write and convert the text into static text. 
Using an IWB can be helpful, especially for all those children to whom handwriting appears difficult. 
With an IBW, even children who have handwriting difficulties can write and translate their own 
thinking into a written text without fear of being negatively judged. Moreover, it is possible to 
imagine that children who avoid handwriting could be more encouraged to create their own work 
without the typical worry that characterizes children with handwriting difficulties.   

Nevertheless, learning and developing handwriting skills is always very important for all 
children so that they can use them in many other different contexts of daily life and not only at school.  

3. Conclusions 

Developing handwriting is for all children a very important skill. In this paper, it was given an 
overview about the diverse aspects that are required in order to be effective in developing 
handwriting at school. Moreover, we have reported a few examples of techniques that could be spend 
since the first class of kindergarten to develop all those abilities related to graphomotor skills. These 
suggestions are usable as prevention with all the children and not only with those who show 
difficulties in handwriting because “handwriting remains one of the most direct and efficient forms 
of graphic communication” [28] (p. 879) that permit to people to communicate and leave a personal 
thought to other readers.  
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