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Abstract— This study investigates the progression of text 

complexity based on Systemic Functional Linguistics theory. 

Being largely qualitative, this study analyzed three consecutive 

textbooks (grade VII, VIII, and IX) issued by the Ministry of 

Education. The data were analyzed in terms of lexical density, 

lexical variation, and grammatical complexity to determine the 

level of complexity of the texts. The findings show that the lexical 

density and lexical variation fluctuated as the level progressed. It 

means that the lexical density and lexical variation throughout the 

textbooks were found to have an inconsistent development from 

lower to higher grades. Meanwhile, the findings in grammatical 

intricacy indicate that the complexity of texts decreased as the 

level progressed. Thus, it can be concluded that the texts required 

reviewing to correspond to the stages of students’ intellectual 

development. 
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variation, text complexity, Systemic Functional Linguistics, 
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I.  INTRODUCTION 

The textbook has been well-known to play a key role in the 
process of learning at school. It can determine the materials to 
be taught and also can help teachers decide the way they teach 
(see e.g. Watts-Taffe, Gwinn, Johnson & Horn, 2003; Dole & 
Osborn, 2003; Reys, Reys & Chávez, 2004; Apple, 1991; Elliot 
& Woodwart, 1990; Putra & Lukmana, 2017). According to 
Mukundan, Hajimohammadi, and Nimehchisalem (2011), 
textbook plays a crucial role in learners’ success or failure in 
their academic program. Moreover, Palinscar and Duke (2004, 
p. 184) added that even when teachers prefer not to teach from 
the textbook, it still plays a significant role in determining the 
curriculum. 

The importance of the textbooks mentioned above should 
be sufficient reason to show the importance of exploring 
textbooks, whether it is seen in terms of cultural, social, or 
textual aspects so that textbooks become effective tools for 
students in gaining knowledge and skills. However, Nathan, 
Long, and Alibali (2002) argue that although textbook is the 
main learning tool, the analysis of its composition and 
organization is often neglected in the study concerning text 
analysis.  

Text complexity, which belongs to the textual element of 
the textbook, “could be considered one key element in 
determining the students’ success in grasping the ideas 
contained in the textbooks” (Putra & Lukmana, 2017, p. 436). 

The text complexity in a textbook should be in line with the 
students’ development level for the texts to be comprehended 
well by the students so that it can stimulate their intellectual 
development. 

Text complexity is one of the linguistic features of written 
texts that can affect the level of difficulty. However, even 
though text complexity is fundamental to the current science, 
its precise definition has still been a debatable issue (Kwapien, 
Drozdz & Orczyk, 2010). Besides, Rimmer (2008) states that 
there is no linguistic standard in measuring text complexity. 

In SFL, lexical density, lexical variation, and grammatical 
intricacy can be used to measure the complexity of the text. 
Halliday (1985a, 1987, 2014) states that written language 
becomes complex by being lexically dense, the density can be 
reduced by the repetition of lexical words, and spoken 
language becomes complex by being grammatically intricate. 

The lexical density of texts is an important factor of 
complexity in written language (Halliday, 1989). Halliday and 
Martin (1993, p.76) define lexical density as “the density of 
information in any passage of text, according to how tightly the 
lexical items (content words) have been packed into the 
grammatical structure”. From SFL perspectives, lexical items 
include nouns, verbs, adjectives, and adverbs, while 
grammatical items consist of pronouns, determiners, finite 
verbs, and some classes of adverbs (Halliday, 1985b). 

Lexical density in this study is analyzed by applying the 
formula proposed by Halliday. Halliday (2014) suggests that to 
measure lexical density, we must divide the number of lexical 
items by the number of ranking clauses. Halliday’s lexical 
density (LD) formula for calculation is as follows (Castello, 
2008, p. 97): 

𝐋𝐃 (𝐢𝐧𝐝𝐞𝐱) = 𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐥𝐞𝐱𝐢𝐜𝐚𝐥 𝐰𝐨𝐫𝐝𝐬 

𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐫𝐚𝐧𝐤𝐢𝐧𝐠 𝐜𝐥𝐚𝐮𝐬𝐞𝐬 

Lexical variation is another important factor in the 
measurement of text complexity. Halliday (1989, p. 64) points 
out that “repetition reduces the effect of density”. It means that 
“if there is an approximately equal number of grammatical and 
lexical items in two hypothetical texts, but in one text some 
lexical items are repeated several times, whereas in the other 
such items are used only once, then the second text is likely to 
be perceived as more difficult” (Putra & Lukmana, 2017). 
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Lexical variation (LV) formula is as follows (Castello, 2008, p. 
64): 

 

𝐋𝐕 (𝐢𝐧𝐝𝐞𝐱) = 𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐝𝐢𝐟𝐟𝐞𝐫𝐞𝐧𝐭 𝐥𝐞𝐱𝐢𝐜𝐚𝐥 𝐰𝐨𝐫𝐝𝐬 

                          𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐥𝐞𝐱𝐢𝐜𝐚𝐥 𝐰𝐨𝐫𝐝𝐬 

 

To make the measurement of text complexity even more 
accurate, the grammatical intricacy will also be measured. This 
quantification will allow us to get a better picture of text 
complexity because it measures a comparison between a clause 
complex appearances in a text with simple clauses. According 
to Halliday (2014, p.728), “the written version is more complex 
in terms of lexical density, while the spoken version is more 
complex in terms of grammatical intricacy”. Although 
grammatical intricacy tends to be used for the analysis of the 
complexity of spoken language as argued by Halliday, the 
measurement is still worth included in written text complexity 
because it can help us to know the complexity of the texts not 
only at the level of words but also at the level of clauses (Putra 
& Lukmana, 2017). The formula of Grammatical Intricacy (GI) 
is as follows (Castello, 2008, p. 97): 

 

𝐆𝐈 (𝐢𝐧𝐝𝐞𝐱) = 𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐫𝐚𝐧𝐤𝐢𝐧𝐠 𝐜𝐥𝐚𝐮𝐬𝐞𝐬 

         𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐜𝐥𝐚𝐮𝐬𝐞 𝐜𝐨𝐦𝐩𝐥𝐞𝐱𝐞𝐬 

 

There have been several numbers of studies regarding text 
complexity in the SFL theoretical framework. To (2017) focus 
on measuring grammatical intricacy of text. Halliday (2008) 
says that grammatical intricacy is an important concept in 
characterizing the complexity of language. The findings 
revealed that the grammatical intricacy increased in accordance 
with the book levels. The mean scores of grammatical 
intricacies showed a gradual increase from the elementary to 
the intermediate book level, though they were not significantly 
different, and the upper-intermediate textbook did not show the 
topmost grammatical complexity. To (2018) continuing his 
research regarding text complexity by analyzing three linguistic 
features namely, lexical density, nominalization, and 
grammatical metaphor of 24 reading texts in the chosen 
textbooks. The findings show that overall textbook texts grew 
complex when their levels advanced.  

Another study regarding text complexity in the SFL 
framework is written by Newnham (2013). This study is the 
first attempt in exploring text complexity in graded readers by 
comparing semantically equivalent passages across different 
rewrites of the same title. The study analyzed the taxis, logico-
semantic relations, grammatical metaphor, and appraisal 
structure of the texts. The findings of this study are indicative 
of increased structural and semantic complexity by level. These 
findings suggest consideration of text complexity in context, as 
opposed to de-contextualized word or grammar lists. 

II. METHOD 

This study is mostly qualitative, supported by descriptive 
quantifications, and the analyses were based on the SFL 
perspectives. In determining the category of lexical and 
functional words and in determining the category of ranking 
clauses in the texts, the qualitative procedures were used. The 
quantification was used to find the indexes of lexical density, 
lexical variation and grammatical intricacy based on the 
formulas mentioned before.  

This study analyzed three sequential junior high school 
textbooks used in Indonesian schools. The data included the 
reading texts from three textbooks, the book for grade VII, 
grade VIII, and grade IX. The textbooks selected for the study 
were published by the Ministry of Education of the Republic of 
Indonesia in 2017 and 2018 to be used as school textbooks 
based on the Curriculum 2013. These three textbooks are 
available online in electronic book format (e-book) and can be 
downloaded freely for classroom use.  

A total of six texts were selected from the three different 
books and thus from three sequential grades with the following 
distribution: two texts from Grade VII textbook (Textbook 1), 
two texts from grade VIII textbook (Textbook 2), and two texts 
from grade IX textbook (Textbook 3). The two texts from each 
textbook were selected based on the chapters where the texts 
were situated. One text (Text 1a, Text 1b, and Text 1c) were 
selected from the odd semester of each textbook; other texts 
(Text 2a, Text 2b, and Text 2c) were selected from the even 
semester of each textbook. The selection was organized that 
way to investigate whether there is an increase of text 
complexity within and among textbooks.  

The data were analyzed based on the Systemic Functional 
Linguistics theoretical framework proposed by Halliday. 
Freebody (2003) states that this theoretical framework is a 
powerful analytical tool and has been considered as one of the 
linguistic approaches that have been well developed in the 
education field. The texts which have been selected from the 
three textbooks were analyzed in terms of the complexity of 
text which covered the lexical density, lexical variation, and 
grammatical intricacy. The lexical density analysis and 
grammatical intricacy analysis were done manually. 
Meanwhile, the analysis of lexical variation involved an 
automation process by using AntConc Windows (3.5.8), a 
concordance program developed by Anthony (2019) to assist in 
identifying and calculating the lemmas (word families) that are 
present in the analyzed texts.  

In analyzing the data, the texts were marked and tabulated 
for their lexical items (content words), grammatical items 
(function words), ranking clauses, and clause complexes. In a 
clause, the tense was regarded as representing one verb. 
Moreover, a clause consists of one predictor for the ratio in 
determining the grammatical intricacy. Only ranking clauses 
are included in the lexical density analysis, the embedded 
clauses are not counted. The reason why embedded clauses are 
not included in the measurement is that embedded clauses are 
at a lower rank than clauses. Ravelli (1999) states that the 
relationships formed in embedded clauses are between parts of 
the clause, not between whole clauses. Thus, embedded clauses 
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are excluded from the analysis of density and intricacy 
(Ravelli, 1999). 

III. FINDINGS AND DISCUSSION 

This study has been examined the text complexity through 
three different measurements, they are lexical density, lexical 
variation, and grammatical intricacy. Identification of elements 
that build the lexical density, lexical variation, and grammatical 
intricacy was conducted qualitatively based on the Systemic-
Functional Linguistic framework. The findings are presented as 
follows.  

Lexical density helps to identify the complexity of text by 
measuring the ratio of lexical items or content words (nouns, 
verbs, adjectives, and adverbs) to ranking clauses. According to 
Halliday (2014), lexical density can be measured by dividing 
the number of lexical items by the number of ranking clauses. 
The number of lexical items per clause should be considered 
for the calculation rather than the total number of words. 
Therefore, in this study, the ratio of the lexical density was 
calculated by dividing the number of lexical items with the 
number of ranking clauses in the text.  

The lexical items, the functional items, and the ranking 
clauses were measured based on the formulas presented earlier. 
The calculation results are presented in Table I and Figure 1..  

TABLE I.  LEXICAL DENSITY FEATURES WITHIN TEXTBOOKS 

Features Textbooks 

VII VIII IV 

Semester 1 2 3 4 5 6 

Words 40 107 81 45 57 587 

Functional items 24 140 42 26 14 298 

Lexical items 15 46 39 19 45 235 

Ranking clauses 8 19 16 6 13 100 

Lexical density 1.87 2.42 2.44 3.17 3.46 2.35 

 

 

Fig. 1. Lexical Density Measurement 

It can be seen that lexical density demonstrated up and 
down results from the low to the high level of textbooks. 
Specifically, lexical density in the book VII is developed from 
1.87 in the first semester to 2.42 in the second semester and 
displayed an average number of 2.18 lexical items per ranking 
clause. In the book VIII, the lexical density of texts is increased 
from 2.44 in the 3rd semester to 3.17 in the 4th semester and 
displayed an average number of 2.5 lexical items per ranking 

clause. This score rose gradually from 2.18 in book VII to 2.5 
in book VIII before slightly dropped to 2.48 in the upper grade 
that is in book IX. The lexical density in the first semester 
(semester 5) of this book is higher compared to the lexical 
density in book VIII which indicate the development of lexical 
density from book VIII to book IX, but in the last semester, 
which is semester 6, the lexical density decreases from 3.46 in 
semester 5 to 2.35 in semester 6. 

TABLE II.  LEXICAL DENSITY FEATURES ACROSS TEXTBOOKS 

Features Textbooks 

VII VIII IX 

Words 147 126 644 

Functional items 164 71 312 

Lexical items 59 55 280 

Ranking clauses 27 22 113 

Lexical density 2.18 2.5 2.48 

 

 

 

Fig. 2. Lexical Density Progression Chart 

 

Table II and Figure 2 shows a massive increase in the 
lexical density index from grade VII to grade VIII, while from 
grade VIII to grade IX, the level of lexical density decreases. It 
shows a relatively low level of text complexity in grade IX 
compared to grade VIII. However, even though in grade IX the 
lexical density decreases, the decrease is not significant. Book 
IX had a chance to be perceived as more difficult if the lexical 
items in book VIII are repeated several times, while in book 
IX, such items are mentioned once (Putra & Lukmana, 2017). 
The results will be known in the lexical variation measurement 
below (Table III & Figure 3). 

TABLE III.  LEXICAL VARIATION FEATURES WITHIN TEXTBOOKS 

Features Textbooks 

VII VIII IX 

Semester 1 2 3 4 5 6 

Words 40 107 81 45 57 587 

Functional items 24 140 42 26 14 298 

Lexical items 15 46 39 19 45 235 

Lemmas  14 34 33 18 35 151 

Lexical variation 0.93 0.74 0.85 0.95 0.78 0.64 
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Fig. 3. Lexical Variation Measurement 

Lexical variation is another important measurement of text 
complexity. Halliday (1989) states that the repetition of words 
creates a sense of reduction that affects the complexity of the 
text. It means that if there is an approximately equal number of 
grammatical and lexical items in two texts, but in one text 
some lexical items are repeated several times, while in the 
other such items are used only one time, then the latter is likely 
to be perceived as more complex or difficult. In this study, the 
number of words in text 6 is much higher than the number of 
words in other texts. It seems that text 6 has a lower lexical 
density to make it (the longer text) considered to have a level 
of difficulty that is not much different from the short texts 
contained in the three textbooks.  

TABLE IV.  LEXICAL VARIATION FEATURES ACROSS TEXTBOOKS 

Features Textbooks 

1 2 3 

Functional items 152 71 312 

Lexical items 58 55 280 

Lemmas (word families) 48 51 186 

Lexical variation 0.83 0.93 0.66 

 

0

0.5

1

Book VII Book VIII Book IX

Lexical Variation Progression 
Chart

 

Fig. 4. Lexical Variation Progression Chart 

From the data shown in Table IV., book VII has 0.83 of 
lexical variation and it increases up to 0.93 in book VIII. Thus, 
the message contained in the former book is likely to be 
perceived easier to understand than that contained in the latter 

one. More variation of the lexical items in a text indicates that 
there is more information provided in a text which can be 
grasped by the readers. Moreover, book VIII has 51 lemmas 
(word families) and 55 lexical items. While textbook IX, has 
186 lemmas, 280 lexical items, and 0.66 lexical variations. To 
be clearer, Figure 3. and Figure 4. show the level of lexical 
variation from one textbook to another. Figure 3. shows an ups-
and-downs progression in the lexical variation index from the 
first semester until the last. A different trend can be noted 
concerning book IX, which has a lexical variation index 0.66. 
This index is 0.27 lower than the index of lexical variation of 
book VIII and 0.17 lower than book VII. A high lexical 
variation indicates a highly varied use of lexical items in one 
clause. In contrast, a low lexical variation indicates a relatively 
low variation in the use of lexical items in a clause. The level 
of lexical variation decreases in book IX.  

These results indicate that the texts in the textbooks 
provided by the government still needs improvement since 
there are so many “ups-and-downs” scores in the lexical 
variation measurement. Therefore, these fluctuating results 
indicate the complexity of the texts does not correspond with 
the level of students’ academic development, or in other words, 
the direction of the progression does not in line with the grades 
or levels of the textbooks. This phenomenon, in general, is in 
line with that of lexical density results, and both of them do not 
correspond with what has been proposed in Bloom’s taxonomy 
that has become the worldwide academic expectation. The 
academic expectation is that students grasp new knowledge 
through language as their level of education progresses (Bloom 
et al., 1956, as cited in Schleppegrell, 2004). 

Different from the lexical density and lexical variation 
measurement, the grammatical intricacy to some extent lessens 
the effect of the lexical complexity (Fang, 2005). It means that 
the bigger the score in grammatical intricacy, the lesser the 
complexity of the text is. 

TABLE V.  GRAMMATICAL INTRICACY WITHIN TEXTBOOKS 

Features Textbooks 

VII VIII IV 

Semester 1 2 3 4 5 6 

Clauses  8 19 16 6 13 100 

Clause simplexes  8 13 14 2 6 12 

Clause complexes (CC) 0 3 2 2 3 33 

Ranking clauses in CC 0 6 4 4 8 88 

Grammatical intricacy  0 2 2 2 2.67 2.67 

 

TABLE VI.  GRAMMATICAL INTRICACY ACROSS TEXTBOOKS 

Features Textbooks 

VII VIII IV 

Semester 1 2 3 4 5 6 

Clauses  8 19 16 6 13 100 

Clause simplexes  8 13 14 2 6 12 

Clause complexes (CC) 0 3 2 2 3 33 

Ranking clauses in CC 0 6 4 4 8 88 

Grammatical intricacy  0 2 2 2 2.67 2.67 
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Fig. 5. Grammatical Intricacy Progression Chart 

Since the progression of grammatical intricacy indicates 
a decrease in text complexity, the results shown in Table V, 
Table VI, and Figure 5 tell that the complexity of the texts 
decreases from grade VIII to grade IX, and show the same 
scores between book VII and book VIII. It seems that the 
decrease in the complexity of the text was intentional so that 
the longer text in class IX was at the same level of difficulty 
as the short texts previously taught. Text 6 is the only long 
text in this series of books. The difference is so significant 
that it requires a lot of repetition and also a minimized 
number of lexical items. This makes sense because the 
length of the text alone makes it difficult for students to read 
the text. Therefore, long texts are made simple to balance 
the level of complexity with the short texts contained in the 
books. 

IV. CONCLUSION 

 

The findings show that the index of lexical density among 
the three textbooks increased from the first book to the second 
book, then decreased in the third book. In other words, lexical 
density is not in line with the level of students’ academic 
development. However, this conclusion can still be disputed 
because the level of reduction in lexical density in the third 
book is far less than the very significant increase in lexical 
density in the second book. 

From the findings above, there are two possible scenarios, 
first, that the textbook writers are not aware of the effect of 
lexical density, lexical variation, and grammatical intricacy on 
a text since the results of the two analyses show the fluctuating 
results and latter one shows the decreased results. Another 
possible scenario is that the writers deliberately promote 
abstraction through lexical density and lexical variation in the 
shorter texts and the longer text lessens it through grammatical 
intricacy and also through lowering the lexical density and the 
lexical variation. In other words, the writers deliberately made 
long text simple to balance the level of complexity with the 
short texts contained in the textbooks.  

In conclusion, in contrast with Putra and Lukmana’s (2017) 
findings, the texts in the junior high school textbooks published 
by the Indonesian Ministry of Education and Culture need to be 
reviewed. The authors must be able to adjust the proportion of 

the length of the texts so that the number of words between the 
texts does not differ significantly. That way, the text can be 
measured fairly and can be measured scientifically by taking 
into account the number of lexical items, the number of 
repetitions of lexical items, the number of ranking clauses, and 
clause complexes in a text. 
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