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KOJANITZ LÁSZLÓ 

 

The conceptual background of the development of experimental textbooks 

 
  

 

INTRODUCTION 

 

In the framework of the SROP (Social Renewal Operational Programme) 3.1.2/B-13 project, 

experimental textbooks are being prepared for the subjects native language and literature, 

mathematics, natural sciences and social sciences. In the school year 2014-15, textbooks for 

grades 1., 2., 5., 6 and 9., 10 will arrive in the schools. Digital materials will join to printed 

textbooks, and these will be available for teachers, students and parents via the newly formed 

public education portal. The most important novelty compared to the previous practice is that 

the final versions of the textbooks will be born as a result of a three-year development. In the 

first year the first versions of the textbooks are completed, in the second year the experimental 

textbooks are tested at schools, in the third year the remake of the textbooks and digital 

materials is done on the basis of opinions and suggestions by teachers and students. 

Considering the observations of the practical tryout, the quantity of knowledge conten in the 

textbooks, the questions and tasks will be modified in order to increase teachability and 

learnability. The project gives a possibility to investigate the textbooks made for experimental 

test together, and correct them wherever it is necessary from the point of conformity of 

content, edification and systematization.  

 

The project represents a content development of great importance and volume in the 

Hungarian public education, in which a great number of development experts participate, with 

a wide range of competencies (curriculum developers, editors, graphic designers, multimedia 

developers, ICT experts, etc.). The aim of this study is to show the common professional aims 

and basic principles defined for the textbook developers at the beginning of the work.  

 

 

1. EXPECTATIONS FOR THE DEVELOPMENT PROCESS 

 

Cooperation among developers, researchers and educators  

 

In the knowledge based society, writing a textbook cannot be an individual task, it is rather 

the researching and developing activity of a group of experts. A modern textbook is not only 

one book any more, but a developing toolkit containing worksheets, competency developing 

and evaluating instruments as well as  study aid for teachers. The elaboration and tryout of all 

these necessitate a concerted innovation activity of developers, researchers and educators with 

different kinds of skills.  

In terms of research methodology testing the experimental textbooks can be 

understood as a development based research. The essence of development based research is 

organizing and documenting the tryout of a new educational instrument in a way that as a 

result of it, not only the given instrument could be corrected, but also the research results can 

be used for making general conclusions: about the methodological solutions applied in 

textbooks, the impact of the innovative educational instruments on teaching and learning, and 

the conditions of their effective applications (Reeves, 2000).  

Textbook authors should reconsider the role of textbooks in school and home learning. 

Concrete textbook solutions should be in accordance with this new role. The goal is to build a 
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new teaching-learning environment that inspires for learning and creating, and that uses in an 

intelligent way the possibilities of modern technical instruments. In order to do this, the 

developers should adapt the results of learning theory and textbook theory research. They 

should find how the methodological innovations fostering the efficiency of teaching and 

learning can best be integrated into the new teaching instruments.  

 

The goal is to build a new teaching-learning environment that inspires for learning and 

creating, and that uses in an intelligent way the possibility of using modern technical 

instruments. 

 

 

When organizing the development into a working procedure, working conditions suitable for 

the quick, professional and creative adaptation of the professional innovations should be 

guaranteed. Great emphasis should be put on the analyzing and planning work that support 

and orientate the developing work.  

The textbooks and the digital materials to be prepared should be evaluated 

continuously from the point of view of the realization of the qualitative criteria defined in the 

previously accepted plans.  

 

Developing textbooks and digital materials simultaneously  

 

In developing the efficiency of an education system that is orientated to the needs of 

knowledge based economy and society, the renewal of knowledge-transmitting media 

(textbooks, digital teaching and learning instruments, knowledge thesauri etc.) should play an 

important role.  

In its 2005 guidebook on strategy for textbooks and learning materials the UNESCO  

considers it extremely important that  textbooks and educational support materials should suit 

in their content and appearance  the  students’ conceptual maturity, linguistic environment, 

sociocultural background and individual needs. During the next decade, the development of 

communicational technologies is likely to continue and cause a worldwide change in the area 

of developing and using educational materials. That is the reason why a gradual changeover 

from using printed materials to digital learning materials is needed (UNESCO, 2005). The 

new learning instruments to be prepared in the framework of the project should make it 

possible and stimulate the application of modern communicational technologies in teaching 

and learning in order to support personal learning and teaching processes. The goal is to form 

a teaching-learning environment that sensibly uses the opportunities offered by modern 

technical instruments  

 

There is a need for digital learning materials that are integrally connected to the textbooks 

prepared on the basis of the curriculum requirements and that take into account the organizing 

conditions of teaching and the instruments available for the teachers.  

 Textbooks that constitute the new generation make use of the possibilities offered by 

ICT right from the beginning of their development. Careful consideration should be given to 

linking the content of printed textbooks, digital learning material modules and ICT-services 

together effectively in the whole process of teaching and learning. The editors and authors of 

experimental textbooks can design the content of the long-lasting printed version being aware 

of the fact that the digital learning materials prepared for the textbook will be available to help 

understand the content of the written material, to foster the students’ activities assuring the 

efficiency of learning, to develop the competencies defined in the curriculum requirements 

and to establish the conditions for differentiation. The digital version of the textbooks 
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supplemented with these elements will be available in online or offline mode anywhere and 

anytime quickly and easily for both teachers and students.  

While designing the printed and digital textbook versions, visual elements should get 

an especially great emphasis. Textbook makers should most efficiently use the opportunity 

that the pictures, figures, maps and blueprints can be “made alive” in the electronic version. 

For example, the experiments and scenes in a photo can appear as video films, the maps, 

blueprints and paraphrase figures phased by animation and accompanied by explanatory 

narrarion can facilitate understanding the phenomena, processes and relationships described in 

the textbooks even better.  Visual elements of textbooks should be designed and prepared in a 

way that the previously mentioned possibilities could be used in the greatest number and most 

spectacular way possible. We should take into consideration that the most important goal of 

all these solutions is to facilitate the efficiency of learning.  

 

 

Establishing the conditions of personalised learning  

 

The integration of digital learning materials into the teaching-learning processes should be 

efficiently supported by the services of the National Public Education Portal. It should be 

formed in a way that through its operation a continuous widening of the digital learning 

materials belonging to the textbooks is guaranteed. The possibility of connecting assessment 

tools to the interactive tasks on the portal should also be established. It is also important that 

the teachers themselves should be able to form and complement the content of the digital 

textbooks used by them.  

While designing and preparing the ICT instruments, the most important task is to 

establish the conditions of personalised learning. (Sampson, Karagiannidis and Kinshuk, 

2002). Digital learning materials connected to printed textbooks can be a means to form 

personalised learning paths. With the help of them either the teacher can give differentiated 

tasks to the students, or the students themselves can choose from different possibilities 

(Gaskó, 2009). The results and products of the students can be organized into personal 

portfolios.  The teacher can give personalised tasks to individual students or small groups of 

students. Students can show what they know in various genres. They can choose from 

alternative contents and tasks. There could be a possibility for personal tutoring and 

communication between the teacher and the student. Students can do cooperative tasks and 

can share the products among themselves. They can add personal notes and remarks to the 

textbook content.  

 Interactive tasks that can be reached online can give a possibility for personal practice 

and knowledge control anytime. The role of formative assessment giving feedback about the 

sub-processes and certain elements of knowledge during the learning process can grow.  

(Knausz, 2005). The personalised and obvious learning goals, the personal formative 

assessment orientated towards them can highly intensify learning motivation. (Brassói, Hunya 

and Vass, 2005).  

 

 

 

2. PROFESSIONAL EXPECTATIONS FOR EXPERIMENTAL TEXTBOOKS  

 

Experiences and sources orientated to development  

 

During the development of textbooks and educational program packages a balance should be 

made between the application of practical knowledge and educational theory concepts. 
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Development should be practice orientated in the sense that it uses all the possible sources of 

knowledge that help in resolving problems. As it was stated by József Zsolnai, one of the 

most well-known representatives of the national school experiments of the 1980-90: practice 

orientated pedagogy “relies on daily praxis just as much as on theoretical problem solving,  

empirical researches, action researches (experiments) or the results of partner professions, 

social- and human sciences, philosophy (Zsolnai, 1986).”  

 

Problems revealed by national textbook researches  

 

Between 2002 and 2006 several comprehensive successive analyses and evaluations were 

made about the textbooks offered for the schools. Textbooks published in the 2000s were 

compared not only with each other but also with the textbooks of the previous decades 

(Fischerné Dárdai and Kojanitz, 2007). The research concluded that the content had become 

more modern, the number of colourful illustrations had increased and that the tasks had 

become more interesting and motivating. At the same time, there was almost no difference 

between old and new textbooks in the didactical elements of textbook lessons and their inner 

structure.   

 

The majority of today’s textbooks transmitted the teaching and learning strategies of the 

eighties. „The authors of the textbooks offer ready-made knowledge and ready-made 

solutions instead of inspiring students to consciously construct their own knowledge at least 

through questions and tasks. … Related with the above mentioned are the lack of inspiration 

for independent interpretation, opinion making and working…textbooks are still teaching 

material- and teacher-centered.”  

Another research was looking for the typical problems in textbooks that block the 

efficiency of teaching and learning (Kojanitz, 2006). From the point of view of experimental 

textbooks, it is worth recalling the problems this research called the attention to. 

We experienced that the textbooks do not adjust sufficiently to the new demands of 

society. They do not give a specific help to make the internet a useful source of knowledge 

when studying any subject. They do not provide any help to plan and realize the tasks that are 

based on cooperation among students and can be carried out in learning groups. They do not 

emphasize adequately the teaching of the knowledge required by and the problem solving 

skills needed in everyday life. 

 The efficiency of learning is negatively influenced by the fact that textbooks transmit 

an out-of-date teaching and learning strategy. The inner structure and the content of the 

textbook units guaranteethe conditions only for a teaching strategy based on knowledge 

transmission narration, but not for active learning, problem-solving lesson organization or 

project teaching. They do not give the students the possibility to take an active role already 

during the acquisition of new knowledge, to acquire new knowledge through autonomous 

student tasks. The textbook questions require mostly the recollection of knowledge from the 

students but not their further thinking and application.  

 It is a general problem that textbook authors do not take into account the previous 

knowledge of the students and the characteristics of the learning process to an adequate 

extent. There are many statements and much information in texts whose understanding can be 

difficult without the necessary previous knowledge. The authors do not perceive that this 

knowledge is not obvious for the students. The process of the understanding of the problems 

is not broken up into steps. The textbook does not call attention to the critical parts and 

circumstances that are important from the point of view of understanding.  

 It is also a problem, that textbooks do not help student activity and sensible learning in 

an efficient way. They do not give the students adequate help to find connections between the 
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things learned and their own experiences. They stimulate students neither to continuously 

reflect on the things they are reading, nor to connect the new information with their previous 

knowledge.  

 Textbooks do not provide enough help for learning, and even, the textbooks 

themselves have a role in causing learning difficulties in certain cases. They are characterized 

by the dominance of a knowledge offering text type that requires a strong learning motivation. 

In most textbooks there are only few more motivating curiosity offering texts and information 

offering texts. In textbook texts scientific terminologies are overwhelming. The texts more or 

less simplify the content of professional books or popular science articles instead of adopting 

them. They grab too much of knowledge. The quantity and profundity of knowledge content is 

excessive. The number of personal names, geographical places, dates, concepts, signs and 

formulas in the textbooks is not in balance with the time available for learning and range the 

students’ capacity for comprehension. They transmit a false picture of the development of 

learning capacities. From year to year there are great changes in the quantity and complexity 

of knowledge.  

 

The inner structure and content of the textbook lessons provides conditions for the learning 

strategies based on knowledge transmission and narrations, but not for the employer, problem 

solving lesson organization, project teaching.  

 

Their system of concepts and activities is accidental. Productive teaching has become difficult 

due to the too many accidental and casual scientific concepts that occur in the textbooks. The 

meaning of the concepts found in the texts is often not properly explained or defined. The 

types of tasks found in the textbooks and workbooks and the degree of their difficulty are 

accidental, they are not in accordance with the system of requirements.  

The wording of the texts is impugnable, they are difficult to understand and learn. 

There are too many terms and abstract nouns in the texts. The inner content of the texts is not 

structured logically which make the explanations difficult to understand.  

The application of illustrations is not conscious and effective enough. Technical and 

content problems make the understanding of the illustrations difficult for the students. 

Illustrations cover only a part of the possible pedagogical functions. The opportunity to 

connect questions and answers to the illustrations is not exploited adequately.  

Through the problems revealed by the researches, significant modifications have been 

carried out in the professional criteria system of the accreditation process of textbooks in 

Hungary. Thanks to this, favourable changes began not only regarding the intelligibility of 

textbooks, but also the developmental character of the tasks and the functionality of 

illustrations.  

 During the development of experimental textbooks a special attention is to be paid to 

avoiding the above mentioned problems and shortcomings. 

 

 

 

The role of the textbooks in the changing learning environment 

 

Because of the development of ICT instruments and the ever expanding circle of learning 

tools and knowledge sources available on the internet, the role of textbooks should be 

rethought. What are the functions which, if fulfilled, can still make textbooks an important 

instrument of school education?  
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We find information about everything on the internet but it is getting more and more 

difficult to ascertain about their correctness andcredibility. That is why the traditional function 

of providing reliable reference knowledge becomes more accented with textbooks. Besides 

that textbooks organize the endless reality of the natural environment, human culture and 

history into sensible structures and we can get adaptive interpretive frames to understand all 

these things. The way textbooks structure the quantity of human knowledge into categories 

and logical systems, permanently infiltrates into our consciousness and even in our adulthood 

plays a decisive role in our way of thinking.  

 

The most important condition of the productive development of skills is the effective 

integration of well-organized knowledge and developing task systems. The textbooks provide 

professional knowledge and toolkits for the educators made by all kinds of professionals. By 

transmitting effective teaching strategies and techniques they can facilitatethe planning and 

realization of student- and learning-centred developing processes. Textbooks play an 

important role in establishing connections between knowledge sources of different content 

and genres and in teaching how to use them simultaneously.  

 

 

 

Solutions facilitating the effectiveness of learning in the textbooks 

 

One of the most important conclusions of the researches examining learning is that our 

previous knowledge, capacities and experiences have important roles even when we learn 

about a totally new thing. For this reason transferring the previous knowledge not only plays 

an important part in problem solving, but it is also the basic condition of the successful 

learning process. The teachers have a key role in bringing it to the surface, getting to know it, 

making it useful, or, if it is necessary, in correcting it in time. 

 

Another important conclusion is that the interactions between the students or between 

the student and the teacher increase largely the development of learning capacities and the 

deepness of understanding. The most efficient learning takes place when the previously 

learned things are effectively used during learning a new topic or solving a new type of task. 

Its chance can be the best increased if the students have a regular possibility to try out and 

apply the learned things in different contexts. The researchers have concluded that from the 

point of view of thinking development and application of knowledge, the understanding of the 

principles which organize the subject contents into systems is also an important condition:  

”the validity of knowledge, the deepness of understanding, transferability and usability of 

knowledge, its usefulness and sensibility in a broad sense are not defined by the complexity of 

elements (traditional terminology: knowledge, skills), but rather the organization of the 

system” (Csapó, 2002)  

 

The ideal scholastic learning can only be really efficient if both the developers and the 

teachers acknowledge the role of the child’s independence in learning 

 

Students’ activity is another importance factor of the effectiveness of the learning process.  

 

 „Ideal scholastic learning can only be really efficient if both the developers and the teachers 

acknowledge the role of the child’s independence in learning […] intentional scholastic 

learning can only be valuable if they assure productive learning for the students. In other 

words, they make task and problem solving possible, facilitate creativity, that is offer 
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activities which mobilize originality, flexibility and resourcefulness, but at the same time they  

proportionately aim  at assuring reproductive learning, and connect it to solving  tasks. […] 

The children learn knowledge and attitudes to be acquired by turning them into activities, 

embedded in activities” (Zsolnai, 1986).  

 

The effectiveness of teaching can be further increased if the student’s independence and 

responsibility in their own learning gradually grow. On the one hand, we should make them 

inside partners, phrasing for them precisely the tasks that they will face, on the other hand, 

their metacognitive functions which will enable them to monitor and evaluate the 

effectiveness of their own learning must be developed. (Bransford, Brown and Cocking, 

1999).  

 

The experimental textbooks should provide the adequate conditions for the teachers to be able 

to transform their teaching practice according to the above mentioned teaching and learning 

principles. Textbook authors should choose solutions that are in accordance with the 

components and conditions of effective learning. 

 

The experimental textbooks therefore should meet the following expectations: 

 

• they have introductions defining the goal of learning and presenting the essence of their 

topics; 

• they include group tasks facilitating the mobilization of previous knowledge and 

experiences; 

• they present the knowledge content in a well structured way, 

• they make use of student tasks requiring independent autonomous work;  

• they contain texts raising problems, diagrams, questions; 

• they have references connected to personal experiences;   

• their questions stimulate students’ reflections and opinions 

• their tasks stimulate to rethink previous ideas and knowledge 

• the revision tasks in them claim real understanding of new knowledge (not only 

memorization and reproduction).  

 

Gradation inside textbook series  

 

Textbook series are sets of textbooks that cover the teaching of a subject in every grade at a 

certain educational stage. For example: history in upper primary school - grades 5-8 and 

history in secondary grammar school - grades 9-12. In the current practice the text difficulty, 

the inner content structure and the didactic apparatus of every textbook belonging to the same 

series, are almost completely identical. 

 On the one hand it means that there is a big difference between the lower and the 

upper primary, and more over the primary and the secondary textbooks, on the other hand 

within the textbook series prepared for the same school stage there is hardly any educational 

gradualism. The history textbook for grade 9 in grammar school is much more similar to a 

textbook for grade 12 than to a textbook for grade 8 in primary school. This kind of 

developing practice is in an obvious contradiction with the real development of students. 

While designing and preparing the new textbook series in the framework of the project 

this problem should be dealt with. On the one hand, the right transition has to be assured on 

the border of each school stage, on the other hand, in the case of the textbooks prepared for 

the same school staes it has to be made sensible that the content and the task system side by 

side with the advancement of learning is getting more and more difficult.  
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 It is desirable that this gradation shows up definitely in the new textbooks. Textbook 

series prepared for the 4-year-long teaching-learning cycles should differ from each other in 

their content and form in the first and second two years. (For example: 5-6 and 7-8).  

 

 

Choosing the knowledge relevant for the students  

 

The condition of sensible learning is that the students consider the things they learn valuable 

and useful. For this it is necessary that the student really understands that he/she has to learn, 

and he/she gains convincing experiences which suggest that these things are worth learning. 

While teaching, continuous connections should be made between the everyday scholastic 

material and phenomena and problems experienced in everydaylife.  

 

More and more life-like tasks should be used for the application of knowledge and for the 

development of skills. Tasks whose problemposing, genre and form are similar to the 

situations of the world outside the school.  

 

While planning the textbooks, it is really significant, that the choice of content and its mode 

of presentation are in accordance with the previous knowledge, experience, interests, life 

conditions of students, and the tasks bring education and real life closer to each other. In order 

to reach this goal it is worth analyzing separately the developmental potential of each area of 

literacy (Zsolnai, 1986). What is its role in everyday life? During its acquirement which 

elements of the personality are eminently agitated? What is its ability potential like? What is 

its world view influencing role like? What kind of age specific possibilities and values are 

offered?   

 

 

Developing key competencies  

_______ 

 

One of the goals of SROP is to support with all possible instruments the development of 

students’ key competencies and the grounding of lifelong learning capacities. Some important 

programs were launched earlier to develop teaching instruments (competence developing 

program packages) with which the key competencies can be improved and to spread their use 

them. The goal of the project SROP 3.1.2/B-13 is to establish the new generation of textbooks 

which is able to develop the key competencies with the help of content material that meet the 

curriculum requirements, that is to reconcile the “world” of knowledge and competencies. 

The development of key competencies is becoming a definite part of the daily teaching 

practice.   

 

While planning the textbooks it should be defined as precisely as possible, in accordance with 

the content requirements, what skills and competencies are to be acquired and practisd. By 

skill we mean of the English concept of skill. For example: identifying and collecting the 

relevant data and sources from the point of view of the solution of a given problem. By 

competency we understand the knowledge that is connected to a specific content, and can also 

be adapted to new situations. For example applying aspects and analysing methods that are 

necessary to complexly represent war conflicts.  

 

 

 



9 

 

Improving reading and writing skills for effective learning 

 

The digestible quantity of knowledge, the coherent concept and task system, stylistics taking 

into account the reading skills and the previous knowledge of the students, and the 

multifaceted usage of the textbook figures in knowledge transmission are basic conditions 

from the aspect of the usability of textbooks. But if the text is difficult or hardly 

understandable for the students, the textbook cannot be used even though it applies the 

modernest principles of teaching methodology.  

 

Looking for the solutions that improve the conditions of understanding, we always have to 

keep in mind that the understandingof the text depends on various factors at the same time: 

 

• motivation and task orientation of students  

• previous knowledge necessary for understanding the text  

• terminology used in the text  

• quantity and types of deductions necessary for understanding  

• routine of students in reading and processing the given type of text  

 

While preparing the textbooks all these factors should be taken into account in order to assure 

the right conditions for acquiring the content and the continuous development of reading 

skills.  

 

The level of difficulty of the texts in the textbook plays a decisive role in assuring the optimal 

learning conditions. A necessary condition of the effective usage of any pedagogical text is 

that the students understand the text. Texts both too simple and too complicated compared to 

the actual knowledge and skills of the students,   should be avoided.   This is true for both the 

content and the way of the phrasing.  It is optimal if the textbook presents the 

adequatequantity of new knowledge and represents it in a way that its understanding is a 

managable challenge for the students. Also the diagrams, maps, questions and tasks necessary 

for understanding, have to provide the most effective help. So the level of difficulty of the 

textbook has to be in the potential development zone of the students 

 (Vigotszkij, 1967). This is the level on which the individual skills can be exceeded through 

certain efforts and by providing some conditions.  

Students should be able to understand the content of the textbook by getting professional help 

both from the teacher and the textbook. This kind of help can be the teaching of learning 

strategies and the presentation of their application on the part of the teacher.  

Reading is an interactive activity, during which the information gained from the text is 

continuously completed by the content evoked from our previous knowledge. As a 

consequence there is a need for expanding knowledge and its application in different and new 

contexts, and also for acquiring and practising necessary techniques and strategies to develop 

reading skills. The content in the texts, the system of concepts describing it and the 

acquisition of special language usage are in strong interference with each other. That is why 

the effectiveness of subject learning can be improved by systematically developing the 

reading skills that are necessary to understand the texts of a given literacy or science area 

(Garbe, 2013).  

So the texts of the textbooks should be prepared and composed in a way that they give more 

and more possibilities to develop the reading skills that are linked to the content. They have to 

contain tasks that continuously providethe teachers with examples showing how to connect 

the teaching of the content and the development of special reading and writing skills with 

each other.  
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In the case of reading another important condition of success is to form metacognitive 

consciousness.  

This includes the following:  

 

• mobilization of previous knowledge and experiences necessary for understanding  

• defining the goal about what kind of information I need, and for whatI would like to use 

what I read previously 

• recognizing the inner structure and logic of of the text that are usually very different social 

and natural sciences  

• elaboration of the information found in the text in many different ways: making notes, 

making sketches, systematization, discussion, etc.  

• posterior evaluation of the process of learning, rethinking of the learned things 

 

The tasks of the textbooks have to facilitate the formation and development of metacognitive 

abilities.   

 

 

Different types of talent and creativity in students  

 

Textbooks have to give the students a possibility to use not only their language and logical 

intelligence.  There should also be a way to use the other intelligence areas creatively (1. 

figure, Gardner, 1983).  
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(Armstrong, 2001, page 22) 
 

 

In each subject area we have to find the possibility to give a role to more and more 

intelligence areas in learning (Lengyel, 2010). Also in this aspect, textbooks have to give 

adequate patterns for teaching (2. Figure)  
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(Armstrong, 2001, page 22.)  

 

 
Science and art pedagogy  

 

In relation to school teaching, critics that state that it does not give a real experience of what 

science and art mean are well founded. „The subject – especially in primary school (…) 

describes the area of arts and science as final products. It pays no regard to how they were 

born, how they were formed, how they were institutionalized, who the mainprofessionals are, 

etc. (…). They established a didacticist way of stating which applies to the ’rationing’ facts, 

principles and tasks. This way of thinking can lead to a ’textbook-smelling world’ (Zsolnai, 

1986).  

The experimental textbooks have to give real experiences about the world of sciences and arts 

by paying a great deal of attention to not only the people who lived a long time ago, but also 

to our contemporaries, by informing us about how knowledge is changing in an area of 

science and in what way the usage of scientific knowledge is realized in everyday life. Not 

forgetting about the related conflicts and ethical concerns.  
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Assuring real understanding of scientific knowledge   

 

What kind of viewpoints should we take into consideration when we select among the 

scientific knowledge and concepts appearing in the textbooks?  

What kind of help should be given to the teacher and the students in order to make the learned 

things no uncertain and superficial knowledge? The solution to these problems can mean the 

biggest challenge but at the same time it also can mean the biggest possibility for the authors 

of experimental textbooks.  

In 1999 the overall textbook evaluation, which was carried out by the developers of 

Project 2061, caused an international response.  It examined in what extent the mathematics, 

geography, biology and physics textbooks used in USA secondary schools suit the new 

objectives of content and the didactical principles. The experts concluded that the majority of 

textbooks colligated too many topics but did not build up any of them correctly. They found 

too much content material and too many student tasks that were irrelevant from the point of 

view of acquiring natural scientific connections and basic principles, or did not connect to 

each other in the right way. According to the experts, all these make it more difficult to 

understand the essentials. The teaching strategy of the textbooks was also evaluated.  

The criterion system used by the experts of Project 2061 to evaluate textbooks (3. 

figure, Kulm, Roseman and Treistman, 1999), provides guidelines also for the authors of 

experimental textbooks.  Principally for the authors and editors of the natural science subjects, 

but with small modifications for the developers of the other subjects too.   
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(Kulm, Roseman and Treistman, 1999)  

 

Creating the conditions of research-based learning  

 

To increase the effectiveness of teaching, it is important that the experimental textbooks adopt 

teaching methods that have positive effects confirmed by the researches in a creative way. 

The method of inquiry-based learning is one of these. „Inquiry-based learning means  

exploring the world, asking questions, making discoveries and carrying out the strict 

examination of the discoveries in order to phrasing new interpretations.  Inquiry-based 

learning can have numerous forms depending on the context, target group and learning 

objectives. A common characteristic of inquiry-based learning approaches is to support the 

desire for discovery; active participation in tasks and intense learning.  (PRIMAS).”  

During the developmentthe pedagogical methods and development results elaborated by the 

international PRIMAS program launched in 2010 have to be made as much use as possible.  

(Figure 4., Csíkos, 2010).  

 

If we approach the question from the side of the teaching and learning process (Olson and 

Loucks-Horsley, 2000), the point of inquiry-based learning is to sequentially follow the next 

seven steps:  
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1. Choosing a problem that can be transformed into an interesting question to start a student 

research work. The problem is first represented in its own complexity.  

2. Presenting the adequate sources of knowledge, research methods and research 

tools.Preparing the plan of the task: turning the original problem into questions and asking 

further questions in connection with the topic.   

3. Information and data collecting. Analyzing and interpreting the results.   

4. Presenting the results. Discussing the deductions phrased by the students: accepting, 

rejecting or precising the deductions. 

5. Checking and debating whether the answer given by the students have really given a 

solution for the problems.  

6. Analyzing and evaluating the task from the point whether the choice of the resources of 

knowledge, the collection of data and information,  and the interpretation of the facts suited 

the rules  of the given discipline .    

7. Pedagogically evaluating the fulfilled work. Evaluating the achievements of the students.   

 

 

 

 

 

 

 
 

 (Csíkos, 2010)  

 

Applying the methods of research-based learning can significantly increase the efficiency of 

teaching natural (Nagyné, 2010) and social sciences (Kojanitz, 2010; Fischerné Dárdai, 2007). 

To help the spread of this approach, the content, the structure and the tasks of the textbooks 

have to provide support for designing and elaborating the learning process and the teaching 

hoursbased on its principles. 
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3. TEXTBOOK DEVELOPMENT EMPHASIZING SYSTEMATIZATION   

 

Basic design principles  

 

Knowledge is a system, composed of definite elements (content knowledge, skills, attitudes), 

the quality of which is defined by its organization. The students’ knowledge should also 

develop as a system during learning. Textbooks can conttribute to this only if they are more 

than the totality of the elements found in them. The textbooks should be converted into 

structured sources of knowledge and toolkits therefore we have to emphasize the criteria 

resulted from the systematization.  

 We need textbooks that are able to form students’ way of thinking and help them study 

in the most effective way possible. The effective improvement of students’ understandingis 

often obstructed by the idea,  still strongly live in practice, that if the student acquires 

sufficient quantity of knowledge,  this knowledge will lead  to understanding and applying the 

basic principles, models and theories of the given subject areas   or sciences in the long run. 

However, these pedagogical beliesf are supported by neither theory nor practice. Textbooks 

can have a key role in enabling the educators to follow a strategy different from this idea, and 

thus to concentrate on the key ideas and important correlations, to return to them repeatedly 

over and over, and to be able to improve the students’ sense and way of thinking.  

 According to American textbook researchers, textbooks have to be built on some well 

chosen design principles – with respect to content, and language as well as the choice and 

preparation of the illustrations (Chambliss and Calfee, 1998). Textbook authors have to be 

consistent in the sense that they have to prepare the whole textbook series, each textbook of 

the series, certain topics and lessons of the textbooks on the basis of the same basic design 

principles. The basic condition of reaching this effect is that the authors of the textbook series 

know exactly what they would like to have an impact on, how and with what kind of 

instruments they want to reach this, and they should not forget about it when elaborating the 

details of textbooks. Chambliss and Calfee suggest three basic design principles to the 

attention of textbook authors: 

• comprehensibility 

• exemplary curriculum   

• student-centered instruction 

 

 

Comprehensibility 

 

In order to understand the texts, every new thing should be demonstrated in a way that 

establishes the most possible connections with the existing knowledge of the students: with 

their vocabulary, personal experiences, previous knowledge, explaining models, etc. These 

connections assure the familiar starting point for learning the new thing. It is important, what 

the students are learning is not only familiar, but also interesting for them. The selected topic, 

the colourful presentation, the spectacular illustrations and tasks that encourage for thinking 

can all contribute to raising the students’ interest. The third condition of understandability is 

coherent content. The logical organization of the topic is as significant as the structure of the 

language used. It can be useful if the author makes the logical organizing principles according 

to which the information is presented (for example conceptual hierarchy; cause-effect 

correlations; similarities and differences; pros and contras) obvious in some ways (e.g. an 

introduction showing the essence, diagrams, mindmaps, synthetic sketches). There is a need 

for conscious logical schemes that structure the texts because the natural science and the 
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social science explanations require more complicated reading strategies than the ones used by 

the students in general.  

 

 

Exemplary curriculum 

 

The institutionalized education should prepare students to be able to interpret the world 

according to models different from everyday experiences and also to get to know and be able 

to use the scientific theories which help to see the never ending multitude of phenomena in a 

system. It should help them learn the correlations, opened up by science, which are necessary 

for explaining and interpreting natural and social phenomena, so to be able to see the world 

through the expert lenses, and to acquire adaptive knowledge that makes the interpretation of 

new pieces of information and phenomena experienced in reality possible.  

 The textbook authors have to pay special attention to what kind of conditions they 

establish for learning and applying the mental nodes, the correlations carrying adaptive 

knowledge and the interpretation framework of certain subject areas. For example, this kind 

of important adaptive theory is the adaptation of living organisms to the external environment 

in biology, or the plate tectonics in geography. The latter can be used, for example, to 

understand various kinds of phenomena (earthquakes, volcanoes, deep-sea ditches, shapes of 

the continents) at the same time.  

 While designing choosing the conceptual content is also a very important task. In 

order to achieve success, it should be carefully selected  what  theories, concepts and basic 

principles are present in the textbook, because they could only help the students if there is 

enough time for their understanding. When designing the textbooks every single occasion 

should be used to evoke and apply these theories, concepts and basic principles. the 

application of the familiarized interpretation frameworks should be made  use of as  often as 

possible so that the students can take in new pieces of information and phenomena,possible  

 

 

Student-centered instruction 

 

The third design principle defining the textbook preparation is ’student-centred instruction’, 

which   is closely related to the approaches of ’comprehensibility’ and’exemplery curriculum’ 

presented above.  

 

The ’student-centred instruction’  approach first makes connections with the student’s 

previous knowledge,  then it organises the new contents into easily understandable and 

evocable structures, assures possibility for the students’  independent  reflections, and finally 

gives an opportunity to expand the learned things, and also  to apply them in new contexts.   

 

 

Institutionalized education should prepare students to be able to interpret the world according 

to models different from everyday experiences 

 

 

This logic should also be followed while designing the textbooks: different tools should be 

given to teachers to enable them to follow these four phases of the learning process when 

working with a new content material.  

To achieve success, however, the teacher always needs to flexibly adapt to the actual 

knowledge of the students, their spontaneous reactions and the unique situations evolving in 
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the classroom; for example, to the problems articulated by the students, to the debates among 

students or to the actualities related to the learned things. The textbook can also influence to 

what extent the teacher can secede from the determined schemes in favour of student-centred 

instruction. The textbook can help with this if certain chapters make a sensible unit by 

themselves, too, because in this way the teacher can compose teaching paths that are different 

from the original order in the textbook, without damaging   coherence.  

 

 

 

Mobilization and development of each component of learning  

 

The textbook only meets the expectations of quality learning if it assures the right conditions 

for each of its components (understanding and learning knowledge; learning  the operations 

assuring the application of knowledge; analyzing problems,  learning problem solving; 

learning methods of learning; learning thinking processes; learning social relations, forms of 

behaviour).  

 

Textbook accreditation has been carried out for years based on points of view and criteria of 

evaluation that are in accordance with this perception. , A design instrument has been 

prepared in a unified format, taking into account the gained experiences, for the elaboration 

and description of experimental textbooks.  

 

This provides help for the experts working on the conception of textbooks to be able to think 

over every important aspect and condition of learning when forming solutions   for the 

peculiarities of each subject.  

 

 

SUMMARY  

 

The development of experimental textbooks is a significant undertaking of the national public 

education. Its results and experiences will probably have a great effect on the scholastic 

practice in the following years. In order to make this effect favourable, the work of many 

different experts has to be professionally harmonized. This conception of development tries to 

achieve this by appointing the goals and quality criteria of content development in the 

framework of the project from three aspects. It highlights the importance of the formation and 

cooperation of research and development working groups, and the conscious usage of 

possibilities offered by ICT in relation to the developing process. The idea presents the quality 

criteria expected from experimental textbooks in details. The most important ones are 

selecting knowledge relevant for the students, developing key competencies, teaching based 

on student activities, practising effective teaching and learning strategies, developing content-

related reading skills, forming conditions of research-based learning, and mobilizing each 

component of learning. Finally, the idea of development deals separately with the three basic 

principles assuring the systematization of textbook development: comprehensibility, 

exemplery curriculumand student-centred instruction.  
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