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TEXTBOOKS FOR THE EDUCATIONAL FIELD OF THE ,,HUMAN AND HIS WORLD"

Introduction

Even though we live in the 21* century, which is characterized by major de-
velopment in information and communication technology, with the increase
in electronic media and the expansion of the Internet, traditionally printed
textbooks have (and most likely will continue to have) a firm place not only
in the Czech school (see Mandk, 2008). Dvordk (2005) quotes some signifi-
cant researchers in the field of textbook research. For example, the Australian
professor, Mike Horsley says that textbooks will continue to be the typical
characteristic of all classes and they will not be replaced by any electronic prod-
ucts. Priicha speaks about the renaissance textbook. Mikk (2007) claims that
textbooks are the nation’s future. Dvofdk (2005) points out that these experts
base their claims on researched facts and even though individual countries
work with different textbooks, various studies claim that textbooks play an
important role in education regardless of the specific country. The textbook
is a curriculum project (Mandk, 2007). Priicha (2008), states that textbooks
represent the most specific form of the projected curriculum. Therefore, it is
a means by which the student comes into direct contact with the material
being taught, which the student is to claim as his own and a means by which
educational targets and expected improvements are to be achieved. Therefore,
it is obvious that it is important to research the quality of the textbooks, which
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are used in schools, especially in today’s day and age, when the textbook mar-
ket is oversaturated. Currently, there are tens of publishers issuing hundreds of
textbooks (for example, Greger [2004 or 2005] discovered up to 63 publishers
issuing textbooks). Although a textbook has to obtain an approval clause in
the Czech Republic, as stated by Jakubcova (2012), individual textbooks differ
quite a bit. To a certain extent, the process of approving textbooks depends on
the reviewer’s subjective viewpoint. This subjectivity could at least be partially
limited if the textbook’s quality was measured objectively. The contributing
factor is educational research of textbooks, which is gradually being developed
in the Czech Republic and which should give (is giving) solutions related to
the quality of textbooks. As stated by Benes, Janousek, Novotny (2009), re-
quirements for the quality of textbooks were formulated and they can be sum-
marized into the following criteria: expertise (compliance with contemporary
scientific findings in the field), content (arranging the educational content
in compliance with curricular documents), didactic processing (the content
of the textbook is appropriate and comprehensive for the student), linguistic
aspect (level of language and style), esthetic (creation and graphics) and ergo-
nomic (quality of paper, print, weight, textbook format). Textbooks are subject
to research from various points of view (explanatory text, homework material,
visual components, using the textbook by the teacher and students, finding
out the opinions about the textbook by the students, etc.). By rule, it most
frequently deals with finding out how the textbook is equipped in terms of
didactics, where several methods were written up (for example, Priicha [1998]
or Sikorova [2007]). From the didactics point of view, it deems appropriate to
also measure the verbal characteristics of the text in the textbooks, since the
text especially carries the behavioral — educational content. If the student is to
work with the textbook, which is (should be) its purpose, it is necessary for the
student to be able to understand the text. This is especially true for subjects of
a teaching character, which encompass an integrated educational field of the
Human and his World (science, history, etc.). Understanding the text is one of
the assumptions of understanding the curriculum and achieving educational
targets. In educational research, we will also find methods of evaluating the
text of textbooks according to the accessibility of the curriculum for the
student criterion (see Priicha, 2006). This criterion is referred to as the overall
extent of difficulty of the text (it is labeled with the letter T). Research de-
voted to measuring the difficulty of the text in a textbook is clearly illustrated
by Cervenkové (2011). For Czech conditions, the most sophisticated method
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of measuring the difficulty of text in textbooks is the method created by Nes-
tler (1974), which was later elaborated by Priicha (1989) and innovated by
Pluskal (1996), who especially expanded the range of examined samples in one
textbook (10 samples and 200 words) as well as the number of parameters of
semantic components (types of concepts) from three to five. The method
of measuring the difficulty of text is also defined as the Nestler-Pricha-Pluskal
method (for example, in Priicha [1997]).

Methodology of Research

The research used the quantitative methodology, based on analysis of text.
The following objectives were defined within the research: 1) to find out
and compare the overall extent of the difficulty of text (T) of the history
part of Czech textbooks for the subject of history (the Human and his
World); 2) to find out and compare the extent of syntactic difficulty of
text (Ts) of the history part of Czech textbooks for the subject of history
(the Human and his World); 2a) to find out and compare the average length
of sentences (V average) of the history part of Czech textbooks for the sub-
ject of history (the Human and his World); 2b) to find out and compare the
average length of the sentence section (U) of the history part of Czech text-
books for the subject of history (the Human and his World); 3) to find out
and compare the extent of semantic difficulty of text (Tp) of the history
part of Czech textbooks for the subject of history (the Human and his
World); 3a) to find out and compare the number of common concepts (P1) of
the history part of Czech textbooks for the subject of history (the Human and
his World); 3b) to find out and compare the number of expert concepts (P2)
of the history part of Czech textbooks for the subject of history (the Human
and his World); 3¢) to find out and compare the number of facto-graphic con-
cepts (P3) of the history part of Czech textbooks for the subject of history (the
Human and his World); 3d) to find out and compare the number of numerical
concepts (P4) of the history part of Czech textbooks for the subject of history
(the Human and his World); 3e) to find out and compare the number of re-
petitive concepts (P5) of the history part of Czech textbooks for the subject of
history (the Human and his World); 4) to find out and compare the density
coefficient of expert information in the total number of concepts (h) of
the history part of Czech textbooks for the subject of history (the Human

and his World); 5) to find out and compare the information coefficient in
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the total number of words (i) of the history part of Czech textbooks for the
subject of history (the Human and his World).

Description of the Research Method

For calculation, we used the method of measuring the difficulty of text-
book text, which was developed by Nestler-Prticha-Pluskal. With the aid of this
method, a total of 10 different sections from every textbook at a length of
200 words (see length in the description of the research sample) are researched
from one textbook. According to this method, the overall difficulty of text
(T) is equal to the sum of the syntactic difficulty (Ts) value and concept or
semantic difficulty (Tp). The value of syntactic difficulty depends on the num-
ber of words (N) and verbs (U) in the non-infinitive form and the number of
sentences, therefore, the average length of a sentence (V) in the selected section
of the textbook. We will first choose a sample of 200 words (by rule, this is
several words more, since we incorporate complete sentences into the sample).
We count the number of sentences and according to the following formula:
V =3YN/ 2V, calculate the average length of the sentence (V). Then, we find
out the number of verbs in a specific form (not in the infinitive) and according
to the U = YN/ XU formula, we calculate the average length of sentence sec-
tions (U). We then calculate the syntactic difhculty according to the following
formula: Ts = 0,1 x V x U. The measuring unit is points.

For the semantic (concept) difficulty (Tp) it is necessary to identify a total
of five different types of concepts in the selected text. It deals with common
concepts (P1) — definitions, which the students come into regular contact with
in life and it is assumed that they know them. Further, it deals with expert con-
cepts (P2) — definitions of the given field (for example, occupant, enlightenment,
defenestration, and so on), facto-graphic (P3) — concepts identifying specific
phenomena, things (own personal names, the names of human creations and
organizations, the names of countries, nations, institutions, geographic and scien-
tific names, abbreviations and symbols of the above stated), numerical (P4) — all
numerical data, except for page numbers, assignments, pictures (for example,
years, distance, calculations) and finally, repeated concepts (P5), into which we
include words, which have already occurred in the text (if they appeared more
than once, we count them as repeated concepts only once). The resulting concept
of difhiculty (Tp) is then calculated according to the following formula: Tp = 100
xYP/YNx(XP1+3XP2+2YP3 +2Y P4 + YP5) / YN, where P is the sum of
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all concepts in the given formula, >.P is the sum of all concepts in all 10 samples
and YN is the sum of words in all 10 samples. Finally, the density coefficient of
expert information in the total number of concepts (h) is calculated accord-
ing to the h = 100 x (XP2 + ¥P3) / ¥P formula and the density coeflicient of
expert information in the total number of words (i) according to i = 100 x
(XP2 + ¥P3) / XN. For statistical comparison of the results, we used the extent
of variability (standard deviation, coefficient of variation), Pearson’s correlation
coeflicient, student’s T-test (whether statistics differ in arithmetic average for text-
books of individual publishers) as well as the independence chi-square test.

Research Sample

The research sample consisted of 13 textbooks issued by 7 publishers (Al-
ter, State Educational Publishing, Prodos, Nov4 $kola, Didaktis, Fraus and SPL
Price). The selected textbooks of the specific publisher had to fulfill the following
two criteria as a whole: the content of history curriculum from the beginning of
history to the end of the 20™ century and a valid approval clause by the Ministry
of Education. Apart from textbooks published by Prodos, defined for the 4" and
5" grade combined, every publisher was represented by two textbooks (one for
the 4™ grade and one for the 5™ grade of primary school). It is necessary to men-
tion that we only measured the text describing the history of the Czech nation
and the individual publishers as a whole, so 10 samples at 200 words were sum-
marized for (possibly) both textbooks of the given publisher. Specific sections
of text were selected so that the topics of the textbooks would be in compliance
for every publisher. The following sections were selected: The Pfemyslid princes,
the Luxembourg Dynasty, the Hussite Era, George of Podé¢brady and Jagiello-
nian dynasty, White Mountain and Habsburg Monarchy, Enlightenment (Marie
Theresa and Joseph II), the Revolution of 1848, the First Republic (1918-38),
World War II and Communism. These topics appeared in the textbooks of all
publishers researched. The total number of researched text was 70 (10 from the
textbooks of every publisher), 1 234 sentences and 14 467 words, to be specific.

Research Results

Objective 1: to find out and compare the overall extent of the difficulty
of text (T) of the history part of Czech textbooks for the subject of history
(the Human and his World).
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The average T value was 22,57 points. As a whole, textbooks from Prodos
statistically show the highest above average value (from the arithmetic value
of all textbooks of individual publishers — this is illustrated in graph no. 1
with the aid of standard deviation — vertical line). On the contrary, below
average values of the overall difficulty of text were reached by history text
of textbooks from SPL Préce. As stated by Pricha (2006), the values typical
for textbooks of the 4™ and 5% grades should be within the range of 22-24
points, which the majority of the textbooks, except for textbooks published
by Prodos, fulfill. However, the value of the overall difficulty does not demon-
strate extreme values even here. If we compare (at least in scope) the results of
measuring of the difficulty of text in older history textbooks from the 1990s,
where a history curriculum is incorporated, then there is a considerable de-
crease of the overall difficulty of text, on average by approximately 11,5%
(the average value is 25,2, the highest value is 29,5 and the lowest value is
19,4 — see Pricha, 2006). Benes, Janousek, Novotny (2009) claim that an
overall extent of difficulty lower than 20 is considered as easy. On the contrary,
above 60, it is considered as inadequately difficult.
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Graph 1.

Opverall Extent of Difficulty of Text.

Source: own source.

Objective 2: to find out and compare the extent of syntactic difficulty of
text (Ts) of the history part of Czech textbooks for the subject of history
(the Human and his World).

The summarized results are illustrated in the following graph.
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‘The Extent of Syntactic Difficulty of Text (Ts).

Source: own source.

The average value of syntactic difficulty reached a value of 9,07 points (SD =
1,37), which can be considered as a relatively low value, which is adequate to
students at the first level in the 4* and 5% grades, for whom these textbooks
are intended. Statistically above average values (within the researched file and
a median value of 9,07) were reached by texts published by Prodos. On the
contrary, statistically below-average values were reached by texts in textbooks
published by Fraus. The highest variability inside the textbooks of the given
publisher was measured for SPL Price textbooks (SD = 2,14) and the lowest
for textbooks published by Didaktis (SD = 1,17). Overall, it can be concluded
that individual texts have a similar, not too different syntactic difficulty. This
is also obvious from the point of view of the average length of the sentence
and the average length of the sentence section (see objectives 2a and 2b be-
low). However, the comparison of the syntactic difficulty according to the
individual topics is interesting. The results are summarized in the following
table. It is clear that there are significant differences between the processing of
individual topics in the textbooks of various publishers. The biggest difference
is seen in the topic of Jifi z Podébrad/Jagellon. The most similar syntactic
difficulty is then visible in the whole topic of the Lucemburk’s Dynasty (see
values of standard deviation — SD).
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Table 1
Comparing the Extent of Syntactic Difficulty of Text among Individual Topics and Publishers

Ts According oy oaiems ater MO rRaus SPN PRACE PRODOS Average Comparison SD
to Topic Skola

B8andthe goc oz o5 93 B4 R BR NS 0 23
Revolution

WoldWar2 1084 637 103 918 13 143 989 1033 1 22
FstRepubic 119 591 101 729 18 108 1231 105 1 23
Communism 944 657 808 785 101 1B B2 97 1 24
HusteFra 782 971 584 129 78 68 138 97 ! 27
Enlighten-

ment-Mare 3 93 051 708 875 664 929 o ! 18
Theresa and

Joseph Il

George of

Podébrady/ 774 794 618 925 918 497 1659 883 ! 35
Jagiellons

White Mo-

untain and

tetibug O 071 T2 467 855 7% mm 86 ! 23
Monarchy

lwembougs 01 935 104 505 764 828 97 862 ! 17
Dynasty

Premysid 248 73 733 595 92 955 87 859 ! 19
Princes

Source: own source.

Objective 2a—b: to find out and compare the average length of sentences
(V average) and the average length of the sentence section (U) of the his-
tory part of Czech textbooks for the subject of history (the Human and
his World).

The average sentence length is 11,85 words. The results for textbooks of
individual publishers are illustrated in the following table’.

' 1 — above average value, | — below average value.
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Table 2
Comparing the Average Length of Sentences and Sentence Section among Iextbooks of Individual
Publishers

Difference Average Comparison
Average  of Arithmetic Len hgof with
Sentence Average SD gt Arithmetic SD
Sentence
Length (t-test, p Section Average
value) (t-test)
PRODOS 14,49 1(0,003)* 212 8,05 1(0,072) 0,62
DIDAKTIS 12,63 1(0,052) 117 798 1 (0,245) 0,85
SPN 12,02 1(0,519) 1.1 829 1 (0,089) 1,04
SPL PRACE 12,01 1(0,504) 2,14 7,29 1(0,353) 1,03
NOVA SKOLA 10,89 1(0,163) 147 782 1(0,580) 0,97
ALTER 10,61 1 (0,051) 142 7,56 1(0,775) 071
FRAUS 10,32 1 (0,016)** 135 730 | (0,476) 132
Average 11,85 1,76

*a=0,01; ** o = 0,05.

Source: own source.

Only textbooks published by Prodos demonstrated significantly higher
average lengths of sentences (t-test: p = 0,003)%. On the contrary, textbook
published by Fraus on average contain significantly less words in one sentence
than textbooks published by the remaining publishers (t-test: p = 0,016)°. Re-
garding the difference inside the individual samples of textbooks (publishers),
the biggest difference in the average number of sentences is demonstrated
by textbooks published by SPL Price and Prodos. The lowest difference is
then demonstrated by textbooks published by Didaktis and Prodos (see stan-
dard deviation). The researched textbooks do not differ in the average lengths
of sentence sections (on average 7,76 words). The biggest difference in texts
inside individual textbooks was in textbooks published by Fraus. The small-
est difference was in textbooks published by SPN and SPL Préce. On the
contrary, the most similar length of sentence section can then be found in

textbooks published by Prodos and Alter.

2 0=0,01.
3 a=0,05.
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Objective 3: to find out and compare the extent of semantic difficulty of
text (Tp) of the history part of Czech textbooks for the subject of history
(the Human and his World).

Semantic difficulty of the researched texts ranges from approximately 10,5
to 15,5 points. Therefore, it forms the majority part of the overall difficulty of
the text. The average value of all texts is 13,50 points. A statistically significant
difference from the average of all researched texts are demonstrated by texts
of textbooks published by Nové skola (Tp = 15,57 points). Statistically lower
are then texts of SPN and SPL Préce textbooks (11,77, or 10,58 points) —
these represent the lowest difficulty of text among the researched textbooks
(see the following table — the line above the column means standard devia-
tion). The total values of semantic difficulty are adequate to the textbooks
for the second period of the first level of primary school. The differences in
the textbooks published by Prodos, Fraus, Didaktis, Alter and SPN are not
statistically significant from the total average.
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Graph 3.

The Extent of Semantic (Concept) Difficulty of Text.

Source: own source.

However, the average semantic difficulty of history text among textbooks
of individual publishers differs. Statistically significant differences among the
overall difficulty of history texts in textbooks of individual publishers are
expressed in the following table (T-test, values: p)*

# 44+ significant difference (higher) on the surface o = 0,001, - - significant difference (lower)

on the surface a = 0,01.
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Table 3
Comparing the Extent of Semantic Difficulty among Texts in lextbooks of Individual Publishers

Publishing

house (Tp) Nova skola SPN Prace Alter Fraus Prodos Didaktis

2§Y§7§)kola X +++ 4 0 0 0 0
SPN (11,77) 0 X 0 0

Préce (10,58) 0 03 X 0

Alter (13,21) 0,132 0,292 0,105 X 0 0 0
Fraus (14,65) 0,349 0,006 0,003 037 X 0 0
Prodos (14,79) 0,879 0,001 0,001 0,132 0,357 X 0
Didaktis (13,93) 0,132 0,004 0,002 0,478 0,714 0,178 X

Source: own source.

From the table, it is clear that texts from Nova $kola textbooks reach statis-
tically significant higher Tp values than texts of textbooks published by Pro-
dos and SPL Prdce. Therefore, compared to these textbooks, they are more
difficult. On the contrary, history texts of textbook published by Prodos and
SPL Préce reach statistically significantly lower values than texts of textbooks
published by Fraus, Prodos and Didaktis. Therefore, they are less difficult.
Especially for SPL Préce, the cause can be due to text written in the “narra-
tive” form of a story as opposed to the traditional explanatory text. Also, text
in SPN textbooks demonstrate a simple sentence structure, which by rule is
the common language used by children. However, in general, none of the
observed textbooks demonstrated extreme values, which would put it in a po-
sition of an overly difficult textbook for the given school level. However, it is
evident that differences in text among individual textbooks of the researched
publishers exist and it is up to the teacher to decide which textbook to use.
Similarly as for syntactic difficulty the individual texts differ (relatively sig-
nificantly) in terms of semantic difficulty among individual topics, as is
illustrated in the following table. Bold text identifies the highest and the
lowest (also in italics) values for the given topic whole. The topics are ranked
from highest to lowest semantic difficulty (the average value for the given
topic whole). Colored text identifies the highest, or the lowest differences
inside individual topics (according to the standard deviation — SD values;
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the higher the value the higher the difference in semantic difficulty of text in
individual topic wholes among the researched publishers).

Table 4
Comparing the Semantic (Concept) Difficulty among Individually Themed Units

Topic/publishing - Nova ¢ pice ALTER FRAUS PRODOS DIDAKTIS Average D

house Skola
Hussite Era 29 523 8% 207 169 1945 2B 1507 406
World War2 73 M9 7 1508 1642 401 1485 462 178
First Republic 1609 1049 1489 141 1782 404 1625 85T 231
Communism 791 1228 1099 1401 142 1799 1602 145 262
1843 and the 7R 008 108 197 1099 184 142 U5 36
Revolution

White Mountain
and the Habsburg 14,75 19  BW BN 1B5 1578 152 "o 123
Monarchy

Premyslid Princes 14,15 1207 1298 886 13,9% 18,84 13,06 342 276

Enlightenment -
Marie Theresaand 17,32 9,16 99 955 1449 1462 16,02 13,02 313
Joseph I

Luxembourgs B79 N6l 765 M3 B34 B34 B 1232 225
Dynasty
George of
Podébrady/ 76 1398 634 928 T8 18 139 219 347
Jagiellons

Source: own source.

Objective 3a—e: to find out and compare the individual types of concepts.

Semantic (or also concept) difficulty is expressed by the number of differ-
ent types of concepts. Simply said, the more special concepts (expert, facto-
graphic and numerical) a text contains, the higher the semantic difficulty (Tp)
is. From the following graph, it is clear that approximately 50% of substantive
concepts (from which Tp is calculated) consist of common concepts, which
are not specific for the given field (in our case history). The most can be found
in texts of textbooks published by Alter (around 59%) and the least (approx.
48%) in texts of textbooks published by Prodos. We also compared the statis-
tic numbers of individual types of concepts (with the aid of a chi-squared test)
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and we discovered that overall, there is no significant difference in the number
of concepts in texts of textbooks of individual publishers (the following graph
illustrates approximately the same percentage frequency — difference in several
small units of percent). There is one exception in common (general) concepts,
where the chi-square test value was p = 0,009°. The numbers in the columns
capture the absolute frequency per individual types of concepts in textbooks

of the given publisher.
100%
90% |97 105 41092 92 108 93
2
8 80% -39 @My 9y é ﬁ ﬁ—
[
S 70% — ﬁ o1 - —
o
S 60% — — repeated
3 sox | M e H |
> numerical
g 40%
S 30% m facto-graphic
o
.ﬁ‘-_’ ig:;‘: m expert
0% ® common
PRODOS NOVA SPN SPL ALTER  FRAUS DIDAKTIS
SKOLA PRACE
publishing house
Graph 4.
‘The percentage distribution of individual types of concepts in texts of textbooks of the obser-
ved publishers.

Source: own source.

Comparing the number of concepts of individual types according to
partial topic wholes is once again interesting. The results are presented in
the following table. From the table, it is clear that regardless of the topic
whole, they reach the highest number of common concepts (around 32 con-
cepts). There are around 8—9 expert concepts as well as factual concepts ap-
pearing in the texts. On average, there are 10 repeated concepts. Numerical
concepts have the lowest representation (on average, less than three in the
researched text).

> a=0.01.
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Table 5

The Average Number of Individual Types of Concepts within the Topic Whole

facto-

Topic Whole / typ of concept common expert praphic numerical  repeated
Premyslid Princes 30,57 6,14 nn 2,29 12,29
Luxembourgs Dynasty 31,29 6,14 9,86 2 11,29
Hussite Era 33,57 12,14 729 114 10
George of Podébrady/Jagiellons 3043 9 6,71 11 1
White Mountain and the Habsburg 2929 9 914 5 9,86
Monarchy
Enlightenement - Marie Theresa and 71 9 429 34 8.29
Joseph I
1848 and the Revolution 35,29 9,57 6,57 3,43 9,43
First Republic 32 5,57 13,86 314 10,71
World War 2 29,29 7.7 14,71 257 9,29
Communism 36,86 10,86 57 34 743
Avarage (X) 32,57 8,51 8,99 2,76 9,96
Standard Deviation (SD) 2,82 2,03 334 1,02 137
The Coefficient of Variation (V) 8,67% 23,80% 37.13% 37,04% 13,76%

Source: own source.

If we compare the variability of data, using the variation coefficient which

eliminates differing absolute values, than the greatest differences can be seen

in factual and numerical concepts. The number of repeated and common con-

cepts differs only slightly. Their numbers in the individual topic wholes are very

similar (the higher the variation coeflicient value, the higher the difference in

the number of the types of concepts — in the texts researched for topic wholes).
Objective 4 and 5: to find out and compare the density coefficient of ex-
pert information in the total number of concepts (h) and the information

coefficient in the total number of words (i) of the history part of Czech
textbooks for the subject of history (the Human and his World).
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The density coefficient of expert information for the observed texts of in-
dividual publishers is summarized in the following graph. The density coeffi-
cient of expert information in the total number of words reaches an average
value of 8,46%, in the total number of concepts it is 27,86%. For comparing
these coefficients, there is no official methodology. Therefore, generally, it
is necessary to only emerge from comparing similar research. For science
textbooks at the second level of primary school (Hrabi, 2005), the value is
in the range of 23-33%, the h value is 64—76%. Smutkovd (2012) demon-
strates somewhat lower values for their science textbooks — i = 23—27%; h =
55-66%. Pluskal (1996) claims that the i coefficient for the second level is
around 20-25% and the h coefficient is between 40-50%. From this, we can
conclude that the values for the first level of primary school will be lower. Our
research (Simik, 2014) of science textbooks for the first level demonstrated
similar values (i around 8%, h between 18-35%). In comparing this research,
the coeflicients (i, h) of expert information can generally be considered as ade-
quate for textbooks on the first level of primary school. The density coefficient
of expert information in the number of concepts demonstrates a greater bal-
ance between the individual textbooks or publishers than science textbooks.
A high correlation (r = 0,841) was confirmed between both coefficients. The
higher the density of expert information in all concepts, the higher it also is
in all words.
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Graph 5.

Density Coeflicient in Expert Information (i, h) — in the Total Number of Words, in the

Total Number of Concepts.

Source: own source.
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We also monitored how the overall difficulty of the text influences its indi-
vidual components (and also whether individual components of difficulty of
text correlate among themselves). For the calculation, we used the Pearson’s cor-
relation coefficient. From the following table, it is clear that there is a high
correlation between the overall difficulty of text and the density coefficient of
expert information in the total number of words. This proves that the more
concepts a text contains the more difficult is it. Concepts (semantic) difficulty
demonstrates a higher influence on the value of the overall difficulty than
syntactic difficulty (however, even this is higher than 0,600). There is a weaker
correlation (r = 0,536) between the overall difficulty of text and the density
coeflicient of expert information in the total number of concepts. It is possible
to read other correlations among the individual components from the table.

Table 6
Comparing the Correlation Coefficients for Partial Components of the Overall Difficulty of Text

Pearson's . . . .
Correlation Test T-i Ttp TTs Th h-i Tp-i Ts-h Ts-i Tp-h  Tp-Ts
r 0824 0779 0654 0536 0841 0732 0554 0429 0248 0,035

T — total difliculty of text, Tp — semantic difficulty, Ts — syntactic difficulty, h — density
coeflicient of expert information in the total number of concepts, i — density coeflicient of
expert information in the total number of words.

Source: own source.

Conclusion

Measuring the difhculty of history text in history textbooks (history part
of the educational section of the Human and his World), we discovered that
the overall difficulty ranges from 19-26 points, which can be considered as
low difficulty. According to these results, all textbooks are adequate to the age
of the student which they are intended for, in terms of the difficulty. The
highest level of difficulty was demonstrated by textbooks published by Prodos.
The lowest level of difficulty was demonstrated by textbooks published by
SPL Préce. The textbooks of other publishers statistically do not significantly
differ from the overall average (approx. 22,5 points). Difference — and rela-
tively high — can be identified when comparing partial topics presented by
textbooks of individual publishers, both in semantic and syntactic fields of
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difficulty. The differences, even more than double, are relatively frequent. The
reason will most likely be the diversity of the author’s approach, since the au-
thor (even though it was dealing with the same topic), by rule, viewed it from
a different perspective (see tales 1 and 4). The average length of a sentence
was less than 12 words and the average length of a sentence section was less
than 8 words. Above average values were reached by texts from Prodos text-
books. On the contrary, significantly below-average values were reached by
texts from Fraus textbooks (shorter and less complicated sentences). A higher
difficulty of text was demonstrated by topics from modern history (19* and
20" century) and topics of the Hussite Era. Common (general) definitions
were predominant among the concepts — almost around 50% of all substan-
tive concepts. On average, we identified around 10-15% of expert concepts
from all substantive concepts. Relatively many (up to 1/5) were repeated
concepts, which appear to be a typical feature for primary school textbooks
(repeated concepts). The density coeflicient of expert information in the total
number of concepts as well as in the total number of words was low (approx.
28%, or 8,5%). Overall, the difficulty of the text corresponds with the values
for textbooks at the first level. Semantics has a higher influence on the overall
difficulty of text than syntactic difficulty. However, the correlation of both is
relatively high (around 0,700). The stated results indicate that all researched
textbooks are similar as a whole. Partial differences appeared among the in-
dividual topics. In the matter of selecting the specific textbook, other factors,
than the difficulty of text (for example, its graphics, the issue of how well it
is equipped from the didactics point of view, activation component — types
of textbook assignments or the price) will most likely be the deciding factors.
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SYNTAKTYCZNA | SEMANTYCZNA TRUDNOSC TEKSTU W HISTORYCZNEJ CZESCI
PODRECZNIKOW W OBSZARZE EDUKACYINYM ,,CZLOWIEK | JEGO SWIAT"

Streszczenie: W artykule przedstawiono wyniki badari dotyczacych skladniowej
i semantycznej trudnosci tekstu w czeskich podrecznikach historii na pierwszym
poziomie szkoty podstawowej. Zbadano lacznie 13 podrecznikéw z 7 wydaw-
nictw. Dla analizy uzyliémy metody Nestler-Priicha-Pluskal. Wyniki pokazuja, ze
catkowita trudnos¢ tekstu miesci sie w skali od 19 do 27 punktéw i zawiera oce-
n¢ odpowiednich trudnosci tekstowych dla danego roku. Skfadniowe trudnosci
wahaja si¢ w przedziale od 7 do 12 punktéw, a $rednia dtugos¢ zdania to okoto
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12 stéw. Semantyczna trudno$¢ tekstu jest nieco wyzsza (migdzy 10 a 16 punk-
téw) w poréwnaniu ze sktadniowa (okoto 9 punktéw). Zidentyfikowalismy wigk-
sze réznice w semantycznej trudnosci tekstu. Do istotnych statystycznie réznic
naleza te miedzy poszczegdlnymi jednostkami tematycznymi. Tematy zwiazane
z historia nowozytna (XIX i XX wieku) wydaja si¢ trudniejsze. Wspétczynnik
gestosei informacji zawodowej w ogdlnej liczbie poje¢ wynosi okoto 27%, co jest
widoczne w stosunkowo niskiej trudnosci w poréwnaniu z innymi badaniami.
Jest to jednak wystarczajace dla danego poziomu podrecznikéw (dla 4 i 5 klasy).

Stowa kluczowe: skfadniowa i semantyczna trudno$¢ tekstu, podrecznik do na-

uki historii, szkota podstawowa

SYNTACTIC AND SEMANTIC DIFFICULTY OF TEXT IN THE HISTORY PART OF
TEXTBOOKS FOR THE EDUCATIONAL FIELD OF THE ,HUuMAN AND His WoRLD"

Summary: The article presents the results of the research regarding the syntactic
and semantic difficulty in Czech history textbooks for the first level of primary
school. We examined a total of 13 textbooks from 7 publishers. The Nestler-
Pracha-Pluskal method was used for analysis. The results show that the overall
difficulty of text ranges between 19-27 points, which can be evaluated as adequate
text difficulty for the given year. Syntactic difficulty oscillates between 7-12 points
and the average length of a sentence is around 12 words. The semantic difficulty
of text is somewhat higher (between 10-16 points) compared to the syntactic
(around 9 points). We identified greater differences in the semantic difficulty of
text. The statistically significant differences are among the individual themed units.
Topics related to modern history (19 and 20™ century) appear to be more difhi-
cult. The density coeflicient of expert information in the total number of concepts
ranges around 27%, which is seen as relatively low difficulty in comparison to
other research. It is however adequate to the given (4" and 5*) grade.

Keywords: syntactic and semantic difficulty, history textbook, primary school



