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ABSTRACT 

End-user text management, the handling of digital text-based 

documents by non-professional end-users, is one of the most fre-

quent and contradictory computer related activities. Most of these 

documents are loaded with errors, which originate both from the 

end-users’ lack of knowledge in the subject and by their ineffec-

tive problem-solving approaches. The aims of the paper are to 

clarify the theoretical background required to handle digital texts, 

to provide a definition of a correctly formatted and edited text, 

and to present a classification of errors. Based on error-related 

research, studies, and approaches in programming and spread-

sheets, we define the classes of qualitative and quantitative errors 

and their sub-classes in digital texts. We further claim that end-

user text management requires proper training and, in everyday 

usage, similar to other sciences and subjects, concept-based prob-

lem-solving approaches supported by firm reliable schemata in 

the background. 

Keywords: digital texts, errors, error-recognition, concept-based 

problem-solving, TPCK 

1. INTRODUCTION 

Most of the creators – the authors and modifiers – of text-based 

digital content are faced with several challenges and problems 

which they are not prepared for and which they cannot solve ef-

fectively and efficiently [9][11][12][2][3][32]. One of these chal-

lenges, which is the primary concern of the present paper, is the 

understanding and handling of the semi-artificial language of 

text-based digital documents (referred to as d-documents) of dif-

ferent forms, such as digital texts, presentations, webpages, 

spreadsheets, etc., and the interfaces to handle them. 

2. THE SEMI-ARTIFICIAL LANGUAGE OF D-TEXTS 

The faces of printable characters 

It is obvious that text-based contents are written in natural lan-

guage(s). Usually, the language of the text is homogeneous, but 

pieces of texts can be inserted in languages other than the domi-

nant language [10]. However, the different character sets com-

bined in a handwritten text never require the accuracy of ma-

chine-printed documents. This leads to one of the paradoxes of 

d-documents: in d-documents, compared to handwritten texts, 

creators do not have to form characters, but must be aware and 

more conscious of the faces of characters, especially foreign lan-

guage and special characters [5]. In machine-printed outputs, re-

gardless of the interface, the face of the character is clarified, and 

so cannot be hidden behind negligent handwriting. Conse-

quently, if incorrect characters are typed and/or the number of 

characters does not match the requirements of the language, this 

leads to syntactic, and in some cases, to semantic errors. 

Non-Printable and/or Separator Characters 

The other concern of d-documents is handling characters which 

do not exist in handwritten texts. The most frequently used sepa-

rator characters in d-documents are the space (U+20), nonbreak-

ing space (no-break-space, U+A0), end-of-paragraph (enter) 

(U+A), and tabulator (U+9), characters [43][44][45][46]. These 

characters are non-printable characters – in most cases it is felt 

they are annoying and better unseen – but they are part of the 

documents and play a crucial role in text editing. However, hid-

ing these characters in d-documents makes end-user text man-

agement even more difficult, because non-trained creators work 

blind, and consequently, are exposed to more challenging tasks 

and problems. 

 

Figure 1. Improper use of non-printable characters (space, en-

ter, tabulator) [private collection]. 

 

Figure 2. Statements from the overconfident author of Figure 1. 

 

Figure 3. An example of high-level bricolage from a preservice 

teacher of mathematics and informatics [private collection]. 

 

Figure 4. An overconfidence preservice teacher of mathematics 

stated that ‘Because of the Word word-processor, I was not able 

to insert an “=” sign at the end of the line’ (Figure 3). In general, 

the statement is true, because Word does not underline any space 

characters at the end of lines, which tool she used to mimic the = 

sign (double underlined) [private collection]. 
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The consequences of the improper usage of non-printable char-

acters leads to bricolage [9][2][3], and as such, lowers the effec-

tiveness and efficiency of document management [18]. The im-

proper use of non-printable characters – unnecessary space, en-

ter, and tabulator characters – do not fulfill the requirements of a 

properly formatted and edited text (Section 5) (Figure 1, 3, 5, 7). 

 

Figure 5. Errors from the Parent Handbook of a pre-school [50]. 

The errors clearly indicate that the teachers are not aware of how 

to use non-printable characters (space and enter), how to wrap 

a picture, and how to read and interpret visually presented data; 

in general, what is correct and what is not in this d-document 

considering operational use. 

Spell Checkers 

In the present context, we cannot leave the spell checker pro-

grams unremarked. These are the programs which word proces-

sors are usually are equipped with. However, we must be aware 

of their availability and limitations. Regarding syntactic and se-

mantic errors, spell checkers provide some help, but users must 

be aware that they are not 100% reliable. Despite the fact that 

spell checkers can ‘overlook’ errors, their use is highly recom-

mended, since they can find errors which creators, especially au-

thors, would miss. However, to take advantage of spell checkers, 

the language setting should be correct. An improperly set lan-

guage, depending on the available language set, either marks 

words incorrectly or ignores everything, depending on whether 

the language is installed or not, respectively. 

3. APPROACHES TO ERRORS 

To err is human – to debug is a computer skill 

To err is human [41]. Consequently, handling errors and miscon-

ceptions should be an essential part of the teaching-learning pro-

cess and of everyday end-user text-management. Since computer 

sciences and informatics (CSI) is a newcomer compared to other 

sciences, we can adapt already established methods which suit 

our interests the best. To teach with errors is a common practice 

in programming, dating back as far as the ‘70s [23][24][29]. 

However, we have found that there is a gap between different 

computer problem-solving activities: what is everyday practice 

in programming is not adapted to end-user computing 

[22][27][26]. On the one hand, end-users do not understand why 

programmers are so keen on errors. On the other hand, end-user 

computing is “invisible to IT professionals, corporate managers, 

and information systems (IS) researchers” [37]. Consequently, 

there is only a small number of researchers who consider end-

user computing and errors, and they are crying out for recogni-

tion. Most of the end-users – unfortunately, programmers and 

other IT professionals in end-user roles are no better than anyone 

else: they do not know what they do not know, are ignorant of 

their ignorance [33], and do not care that they do not know. 

What makes the situation even worse, is that several commenta-

tors consider data and information management ‘low level rou-

tine knowledge’ [1] and even blame it for failures in teaching 

computer sciences and informatics in schools [25], recommend-

ing that it should be banished and be replaced by the teaching of 

‘serious’ programming. However, we claim that end-user activi-

ties can be as good as programming for developing the creator’s 

computational thinking [47][14][15][16]. To reach this aim we 

must find the right proportion of fast and slow thinking [30] 

which is highly affected by the problem solving approaches ap-

plied [15][17]. 

So, the question is what could explain the high percentage of er-

ror-prone uses of spreadsheets [36][38][4][21] and text based 

documents (word processed texts [2][3][9][11][12][13], presen-

tations [42], web pages [19], etc.). 

As was mentioned, the explanation lies in the special circum-

stance of these software programs and documents. They can be 

located somewhere between natural and artificial languages. 

Considering content, handling d-documents is an aspect of natu-

ral language processing; however, in terms of the participants in 

the interaction, they are computer related activities. In spread-

sheets we can find traces of handling errors and teaching with 

errors [36][38][4], which might be due to the programming as-

pect of spreadsheets and the functional language in the back-

ground. However, in other computer related activities errors are 

not considered as teaching tools or materials. 

Approaches to Errors: In the Teaching-Learning Process 

Beyond the different approaches to errors, there are several ex-

planations for the avoidance of errors in the teaching-learning 

process. Francis et al. state that avoiding errors is primarily due 

to teachers’ background knowledge or the lack of it: “…teachers’ 

beliefs were the most influential factor in teachers’ intended re-

actions in situations where students made errors, while the qual-

ity of teachers’ responses to these situations were determined by 

their knowledge about the relevant content.” [8]. If teachers do 

not know that there are errors, they do not teach them and are not 

able to draw the students’ attention to avoiding and handling 

them (Figure 3, 5). Beyond this, teachers’ beliefs in an “incre-

mental” the nature of science [6] are as important as their error-

handling strategies [15]. 

Classification of Spreadsheet Errors 

Research into the taxonomy of qualitative spreadsheet errors has 

finally led us to create a similar taxonomy in end-user text man-

agement. Quantitative and qualitative errors in spreadsheets have 

been long discussed [40][34]; however, Leon et al. [34] claimed 

that quantitative errors are quite well documented, compared to 

qualitative errors. “Quantitative errors are identified as immedi-

ate incorrect numerical values or logic in the spreadsheet, while 

qualitative errors are associated with spreadsheet design flaws 

that increase the likelihood of an eventual quantitative error oc-

curring during operational use of the spreadsheet.”. The authors 

go further and claim that “To fully assess the quality of a spread-

sheet model and certify it for operational use, it is therefore nec-

essary to identify the presence of both quantitative and qualitative 

errors in the model.” [40]. 

In this approach we must call attention to the concept of opera-

tional use, which makes the fundamental difference between 

flexible and static documents. The higher the reusability of a doc-

ument, the higher its operational use, where the reusability of 

hard-coded documents is zero (Figure 1, 3, 5, 7). 

Based on the results achieved in spreadsheet error management, 

we can formulate our hypotheses to create a similar taxonomy for 

text-based documents and various end-user activities. 
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4. HYPOTHESES 

[H1] There is a need for a definition of correctly formatted, edited 

text. 

[H2] There is a need for the general acceptance of correctly for-

matted, edited text. 

[H3] There is a definition of correctly formatted, edited text. 

5. CORRECTLY FORMATTED TEXT 

Based on results from other error-handling research, it is obvious 

that end-user text management is also in great need of error 

recognition strategies, considering not only the natural language 

of the texts, but all the aspects which influence both the quality 

of the printout and the operational use of the d-document. 

How do you know your d-document is right? 

As was mentioned in the previous sections, text management is a 

transition between programming in artificial languages and com-

munication in natural languages; consequently, there are several 

requirements which a correctly formatted d-document should ful-

fil. Ignoring and not knowing these requirements leads to errors 

of different levels in d-documents, which further leads to ineffec-

tiveness, causing serious financial losses in terms of both human 

and machine resources. 

Definition 

A d-document is correctly formatted and edited if it is invariant 

to modification [11] and fulfills all the requirements of a natural 

language text. 

Consequences 

– According to the definition, a d-document is correctly for-

matted, if there is the possibility of high operational use in 

the document. 

– This definition allows the modification of the text – for its 

reusability –, which is one of the main characteristics of a d-

document. 

– However, only those modifications are allowed which con-

form to the user’s intentions [11]: beyond the user’s original 

intention, typing and/or formatting are not acceptable [11]. 

– Beyond this requirement, the text should fulfill the syntactic, 

semantic, and typographic requirements of the text. 

Quantitative and Qualitative Errors 

Considering the large number of possible sources of errors in d-

documents, we have found that a classification of these errors 

would be in the users’ interest. Our attempt and the similar results 

found in the spreadsheet environment led us to create a taxonomy 

of text-management errors. In text-related environments we can 

define both quantitative and qualitative errors (Figure 6) based 

on the definition accepted in spreadsheet management 

[36][40][34]. 

– Quantitative errors result in immediate incorrect grammar, 

content, or typography. 

– Qualitative errors are referred to as dormant, or stealth, or 

latent errors and do not necessarily result in an immediately 

incorrect text. 

In practice, quantitative errors affect and can be detected in the 

printout. (In this context, we refer to printability in its wider 

sense, which means that any surface can be considered as a pos-

sible output surface, with its specific physical characteristics.) 

Qualitative errors are latent errors [41], and in text management 

are usually dealt with when modification is applied to the text. 

Classification of Errors 

Within the classes of quantitative and qualitative errors further 

subclasses can be defined (Figure 6). Syntactic (expression 

adapted from programming), semantic, and typographic errors 

are the most common errors which can be recognized in the out-

put. Layout, formatting, and style errors are the subclasses of 

qualitative errors. These errors are latent errors from at least two 

perspectives. They can only be revealed when the file is opened, 

and their effects are recognizable when modification to the text 

is carried out. 

 

Figure 6: Classes and subclasses of quantitative and qualitative 

errors of d-documents. 

In general, layout, formatting, and style errors originate from the 

d-characteristics and the design, syntactic and semantic errors 

from the language and content, and typographic errors from the 

printability of the texts. 

Layout errors related to typing are relatively easily recognizable, 

in case, the creator is familiar with the definition of correctly for-

matted and edited text and the non-printable characters. Layout 

errors related to formatting, formatting errors in general, and dis-

tinguishing the origin of these errors require practice, conscious-

ness, and accuracy, at the beginning of the learning process, 

teacher-guided activities. 

Errors related to styles, in terms of their recognizability, are one 

of the most demanding qualitative errors. To decide and create 

styles for a document requires a clear concept of the problem, a 

well-built algorithm, a firm knowledge of the use of the software 

tools, and the ability to discuss and debug; in general, a deep ap-

proach problem solving method [39][17][15]. Beyond style de-

sign, styles require another skill, namely how to use them 

properly. Even if the styles are properly defined there is no guar-

antee that the user can apply them. 

As mentioned in the introduction, typography is one further as-

pect of the language, since it can affect the readability of the text. 

Typographic errors can be categorized either as quantitative or 

qualitative errors, depending on the source and/or the result of 

these errors: most typographic tools are handled by formatting 

commands, however hard-coding would also lead to an incorrect 

printout. 

Automated Error Recognition and Available Help 

Beyond the above-mentioned tools for checking the correctness 

of the natural language of the documents (Section 2.3), end-users 

must also know that there is only limited automated help availa-

ble which provides guidance. This deficiency can be explained, 

on the one hand, by the complexity of natural language texts, and 

on the other, by the surface approach methods which have been 

promoted by the big software companies, and unfortunately, un-

conditionally accepted by both end-users and teachers [15]. 
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The surface approach methods usually are disguised by the ‘user-

friendly’ slogan, which suggests that users, without any back-

ground knowledge, can create any kind of correct document in 

an extremely short period of time [28][20][17][32][15]. This 

problem is not unknown in pedagogy, in Chi et al. we can read 

(1982) that “Solving real-word problems presents new obstacles. 

… Basically, the exact operators to be used are usually not given, 

the goal state is sometimes not well defined, and more im-

portantly, search in a large knowledge space becomes a serious 

problem.”. With the ‘all-mighty’ digital tools and with the ‘user-

friendly’ approaches both the knowledge space and the ‘devoid 

space’ are increased to a size for which our brain structure is not 

yet ready or never will be [32]. The problem is further deepened 

by help tools, which only focus on the handling of the interface 

by polishing the documents, without considering the structure of 

the texts [15] 

In several cases the documents have the appearance of overelab-

orated structures, where there is no connection between the con-

tent and the final appearance [15]. In the teaching-learning pro-

cess, it is a common practice to make students type meaningless 

texts and add unreasonable designs, a practice which does not 

develop the error-awareness of the end-users [15]. Apart from a 

very small number of weak attempts (the details of automated 

text correction are beyond the scope of the present paper), there 

has been no software-supported guidance and help for correction 

of qualitative errors. 

 

Figure 7. A sample with the appearance of overelaborated struc-

tures. These unnecessary and attention-distractor typographic 

solutions make the content difficult to comprehend. We also must 

note that the text is loaded with other quantitative and qualitative 

errors [48]. 

Especially when considering typography, with its two-fold fea-

tures, there is no support at all to assist with the correctness of 

texts. Again, the users must be trained to handle their document 

in the correct way. 

To make things even worse, the interfaces of the popular word 

processing programs offer typographically incorrect formatting 

options in a central position (for example: underline). Ignorant 

users and teachers focus on these formatting options just because 

of their central positions, without any thought for typography 

(Figure 7). 

6. RESULTS 

Based on the taxonomy used for classifying qualitative spread-

sheet errors we have created the definition of the correctly edited 

text and a taxonomy of errors in end-user text management [H3]. 

We claim that errors can be classified into two major classes, 

quantitative and qualitative errors, and within each group further 

subgroups can be defined. 

Quantitative errors are those which can be recognized in the 

printed form of the text. These are the hard-coded, categorized as 

syntactic, semantic, and typographic errors. Qualitative errors, 

which effect the operational use of d-documents are categorized 

as layout, formatting, and style errors. 

Furthermore, we have given reasons and examples for the need 

for such a classification [H1]. The extremely high number of er-

roneous d-documents of the Internet and of private collections 

clearly prove that both the printout and operational use are vio-

lated by negligent text-handling. Without knowing what is cor-

rect and what is not in a d-document, bricolage is a self-serving 

use of editor programs instead of real text management. 

We also claim that the presented error recognition model, instead 

of special and restricted interface-knowledge, highly supports 

knowledge transfer between the different areas of informatics, 

sciences and arts. Knowledge transfer based operations leads to 

effective concept based problem-solving, of which we are in 

great need. 

Just as with the attempt to classify qualitative spreadsheet errors, 

we are aware that there is long way to reach a consensus, but our 

definition and classification would represent a starting point 

[H2]. 

7. CONCLUSIONS 

We can conclude that before the actual word processing takes 

place, we must know what is correct and what is not. If we do not 

know the rules of end-user text management, we have no chance 

of doing this correctly. Beyond that, similar to problem solving 

in general [39] and especially to programming, the text manage-

ment process must be planned in advance for the use of the soft-

ware, and it must be followed with a discussion and debugging. 

Most importantly, the whole processes must take place before the 

dissemination of the document. 

We also claim that education plays a crucial role in preparing 

students and end-users for conscious and effective text manage-

ment. Those who teach the subject must be educated in informat-

ics and computer sciences, sciences and arts, and pedagogy, to be 

able to prepare end-users for effective d-document handling. A 

lack of a firm theoretical background in any of these and their 

supplementary fields leads to teachers being unaware of their ef-

fects on students and, in general, to the creation and re-creation 

of erroneous documents and interface-centered teaching meth-

ods. In general, all the aspects of the TPCK (Technological Ped-

agogical Content Knowledge) [35] and the teachers’ conscious 

belief in an “incremental” nature of science [6] must be present 

while teaching concept-based text management. 
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