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 The study aims to verify the validity and reliability of a set of tests for 
measuring Indonesian students’ reading literacy achievement that has been 
developed by the Center for Language Strategy and Diplomacy 
Development as well as the Educational Assessment Center, two institutions 
under the auspices of the Ministry of Education, Culture, Research, and 
Technology of the Republic of Indonesia. The construct validity of the test 
was verified using confirmatory factor analysis (CFA) and the reliability was 
estimated using the composite reliability (CR) formula. The data used were 
responses from a sample of 6,539 students from 294 high schools in 34 
provinces in Indonesia. The sample was established using a multistage 
sampling technique from the study population of 15-year-old students in 
Indonesia. The results indicated that the construct validity of the test was 
verified and the reliability coefficient was 0.805, which was defined good. 
Based on the results, it can be concluded that the set of tests is appropriate to 
be used to measure Indonesian students’ reading literacy achievement. In 
other words, using the set of tests will establish measurement that can reflect 
the reading literacy achievement of Indonesian students. 
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1. INTRODUCTION 

Literacy is no longer interpreted as the ability to read and write. Today, literacy, especially reading 
literacy, is interpreted as the ability to effectively, efficiently, and simultaneously control various linguistic 
systems and other sign systems, cognitive, and social-cultural, as well as the development of the dimensions 
of written language in order to interact [1]. In other words, reading literacy does not only mean as the ability 
to read written texts. More than that, reading literacy prioritizes the ability of readers to be able to understand 
and digest texts that can be used for social life and for overcoming problems encountered in daily life. 

Mastery of reading literacy has become one of the essential skills to be acquired in the 21st century. 
Life in this century is faced with challenges in the form of technological development that no longer follows 
a linear pattern but rather an exponential pattern [2]–[5]. Various technologies that are developing in this day 
and age are artificial intelligence (AI), the internet of things (IoT), cloud computing and big data. In addition, 
the technologies are supported by the cyber-physical system (CPS), a system that allows a set of devices to 
interact and integrate with the real world [6], [7]. The rapid development of technology is thought to have 
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affected the loss and emergence of various types of jobs. Therefore, mastering reading literacy is important 
so that humans are able to compete with high-tech machines and are able to utilize what they read to 
anticipate future changes. 

It is unfortunate that the urgency of the literacy is not supported by the literacy achievements of 
students in Indonesia. The results of the Program for International Student Assessment (PISA) measurement 
indicated that students’ literacy achievement in Indonesia was at the 72nd level out of 77 countries. The 
average score achieved was 371, while the average reading literacy achievement of Organisation for 
Economic Co-operation and Development (OECD) member students was 487 [8]. In addition, the 
measurement of Progress in International Reading Literacy Skills (PIRLS) shows that Indonesian students’ 
literacy achievement was ranked 42nd out of 45 countries in 2011 [9] and 41st out of 45 countries in 2006 
[10]. Based on these two international measurements, it is known that the literacy achievement of Indonesian 
students is still low and almost at the bottom of the list of countries participating in these two types of 
measurements. 

With regard to international measurements and based on research conducted in Chile, Costa Rica 
and Mexico, it was known that PISA 2015 contained items that were biased toward test takers from these 
three countries [11]. Furthermore, the S12 test booklet of PISA 2015 also contains bias against test takers 
from Australia, France, Singapore, and Turkey [12]. The weaknesses of this international test could be 
caused by translation, the cultural group of test takers, the familiarity of test takers cultural group with the 
content of the test items, the use of expressions and the test format [12], [13]. A set of tests that is not free of 
bias can lead to measurement results that are unable to truly explain the literacy achievements of the test 
takers. Thus, it is necessary to develop a test that is free of bias, so that it is able to produce measurements 
that reflect the actual literacy achievements of the test takers, including in the context of Indonesia. In this 
regard, in 2018, Indonesian government developed an instrument to measure reading literacy achievement. 
This instrument was developed by linguists and measurement experts from two prestigious institutions under 
the Ministry of Education, Culture, Research, and Technology of the Republic of Indonesia, namely the 
Center for Language Strategy and Diplomacy Development as well as the Educational Assessment Center. 
The instrument includes Indonesian content. This is expected to minimize the challenges that arise from 
international tests. 

However, it is necessary to verify the quality of the instrument. This needs to be done to determine 
its quality. It is expected that the instrument is of good quality so that it only causes low a measurement error. 
In other words, it is expected that measurements using the instrument will produce scores that can reflect the 
actual abilities of the test takers. A test is considered to be good when its validity is verified and it has a high 
reliability coefficient, among others. Validity refers to the functioning of the instrument to measure the 
abilities or skills to be measured [14], [15]. Thus, verifying the validity is important to determine whether or 
not the instrument can be used to measure students' reading literacy skills. In addition, estimating the 
reliability is no less important. Reliability is the consistency of the value of the measurement results [16], 
[17]. Therefore, the higher reliability coefficient of an instrument, the better it reflects the consistency of the 
measurement results. 

As previously explained, validity and reliability are important to determine the accuracy and 
constancy of the developed test in measuring the aspects to be measured. Verifying the validity and 
estimating the reliability of the test are important to provide an empirical basis for observers, researchers and 
literacy-related policymakers who will use the test. In addition, for researchers in the field of educational 
measurement and evaluation, the results of this study can enrich or inspire them in developing literacy-related 
tests, especially reading literacy. 
 
 
2. METHOD 

Verification of the validity and reliability of the test for measuring students’ reading literacy 
achievement was carried out based on the responses of 6,539 students from 294 high schools in 34 provinces 
in Indonesia. The sample was established using a multistage sampling technique from the study population of 
15-year-old students in Indonesia, who had almost completed compulsory education and acquired the 
knowledge and skills to be able to participate in society [18]. The total number of respondents was  
4,034 female respondents and 2,505 male respondents. The mean age of the respondents was 15 years with a 
standard deviation of 1.3. Based on school status, 3,864 respondents were students of public schools and 
2,675 respondents were students of private schools. Based on the results of the national examination,  
2,144 respondents were students of schools with national examination results belonged in the good category, 
2,212 respondents were students of schools with national examination results in the moderate category and 
2,183 respondents were students of schools with national examination results in the poor category. 
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The set of tests under study consisted of 40 questions which were developed by the Center for 
Language Strategy and Diplomacy Development and the Educational Assessment Center. The institutions are 
under the auspices of the Ministry of Education, Culture, Research, and Technology of the Republic of 
Indonesia. In it is development, the test items were packaged according to PISA framework. Therefore, the 
development of a set of tests considered the dimensions of reading literacy in PISA, which included the 
format of reading materials, types of reading tasks, and reading situations or contexts [19]. As mentioned 
earlier, this research aims to verify the quality of a set of tests using secondary data, not to discuss its 
developmental stages. Details of text titles, number of questions and codes for the nine texts that make up the 
set of tests are shown in the following Table 1. 
 
 

Table 1. Text details 
No Text titles Total number of 

items Code 

1 Batik: Budaya Indonesia yang mendunia (Batik: Indonesian culture that 
goes global) 

7 Batik (Batik) 

2 Laskar pelangi (Rainbow warriors) 6 Laskar (Warriors) 
3 Surat izin tidak masuk sekolah (School absence permit) 3 Penyakit Vektor 

(Disease) 4 Lima provinsi tertinggi angka insiden DBD (Five provinces with the 
highest dengue hemorrhagic fever (DHF) incidence rate) 

2 

5 Fitur pertanyaan sering muncul (PSM) di Laman sehatitupenting.com 
(FAQ feature on page sehatitupenting.com) 

4 

6 Perbandingan musim (Season comparison) 6 Musim (Season) 
7 Amanda dan sang ratu (Amanda and the queen) 4 BIN (BIN) 
8 Pengunjung perpustakaan (Library visitors) 4 
9 Rencana Internasional (International plans) 4 

 
 

This measurement does not focus on lexical or syntax knowledge but rather on students’ ability to 
engage with and utilize written information. More specifically, students are assessed on their ability to 
accurately use written information with particular topics for specific purposes. It is in line with the urgency of 
reading literacy mastery in this century, which is to utilize information for specific purposes. 

Furthermore, the verification of validity focused on the topics covered in each text within this set of 
tests. This is important to do in order to show that the test items truly measure students’ reading literacy 
achievements according to the topics of each text. The construct validity was verified using confirmatory 
factor analysis (CFA). CFA is a type of factor analysis that models relationships between latent variables and 
the observed variables [20], [21]. In other words, CFA is often used to test the construct validity of a set of 
tests by checking whether the latent variables underlying a set of indicators align with the theoretical 
conceptualization of the constructs that are intended to measure [21], [22]. In this study, CFA was chosen to 
confirm the construct of the observed variables in measuring the latent variable, which was the reading 
literacy achievement of Indonesian students. Based on the constituent text, the construct of this measurement 
instrument is shown in Figure 1. 
 
 

  
 

Figure 1. The construct of the students’ reading literacy attainment test  
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The verification was preceded by proving suitability of the model with the student’s response. 
Suitability of the model was determined by comparing the calculated values with the criteria. The various 
calculated values included the p-value chi-square, root mean square error of approximation (RMSEA), 
comparative fit index (CFI), tucker-lewis index (TLI) and standardized root mean square residual (SRMR) 
with criteria, among others. 

After the compatibility of the model was fulfilled, the researcher examined thoroughly the value of 
the factor loading to determine the extent to which the observed variables could represent latent variables. 
The factor loading value is expected to reach a value above 0.3 because this value is the minimum limit for 
manifest factor loading or indicators that can represent latent [23]. As known, a factor loading value of 0.3 
indicates a moderate relationship between two variables [24], [25]. Furthermore, the value of the  
factor loading was used to estimate the reliability of the items. A test has a good reliability value if the 
calculation results produce a minimum value of 0.7 [26]–[28]. The estimation was carried out using the ω as 
in (1) [29], [30]. 
 

𝜔 =
(∑ 𝜆𝑖

𝑘
𝑖=1 )

2

(∑ 𝜆𝑖
𝑘
𝑖=1 )

2
+(∑ 𝛿𝑖𝑘

𝑖=1 )
 (1) 

 
 
3. RESULTS AND DISCUSSION 
3.1.  Test for measuring students’ reading literacy achievement 

Before discussing the validity and reliability of the test for measuring Indonesian students’ reading 
literacy achievement in more detail, this section will first discuss the texts that make up this measurement 
instrument. However, details of the texts and accompanying questions can be found in Laporan kajian bahan 
kebijakan teknis literasi nasional (National literacy technical policy material study report) published by the 
Agency for Language Development and Cultivation in 2018 [19]. 

As previously mentioned, there are nine texts that make up the test for measuring Indonesian 
students’ reading literacy achievement. The first text is coded Batik and entitled Batik: Budaya Indonesia 
yang mendunia (Batik: Indonesian culture that goes global). As the title suggests, the text discusses one of 
Indonesia’s cultural assets, namely Batik. The discussion in the text focuses on the popularity of Batik at the 
international level by presenting supporting arguments for this popularity. The type of the text is exposition, 
which states a point of view by presenting supporting evidence [31]. Exposition texts have the potential to 
enhance students’ understanding and to teach them how to express opinions in providing information on a 
phenomenon [32]. There are 10 paragraphs that make up this first text. The constituent paragraphs are in 
accordance with the structure of the expository text, namely introduction, series of arguments and closing [33].  

The following text is an excerpt from a novel written by a well-known writer in Indonesia, namely 
Andrea Hirata. The novel is entitled Laskar pelangi (Rainbow warriors). The code for this text and the 
accompanying question items is Laskar (Warriors). Laskar pelangi (Rainbow warriors) belongs to the type of 
text commonly read by general public, i.e., narrative text [31]. A narrative is a form of written work, often 
fictional, in which a character confronts a challenge and attempts to solve it by navigating a sequence of 
occurrences [34]. Apart from novels, there are other various forms of writing categorized as narrative text; 
among others, short stories, fairy tales and autobiographies [35], [36]. In daily life, narrative texts can be 
found everywhere and make the world more meaningful through storytelling [37]. Regarding it is usefulness, 
the narrative text plays a big role in social life. The text has the potential to become a medium that can be 
used to change social opinions [31]. In terms of text structure, there are three components that make up the 
narrative text, namely orientation, sequence of events and resolution [31]. In the excerpt from the novel 
Laskar pelangi (Rainbow warriors), through the orientation section in the first paragraph, the reader can 
obtain information regarding the background of events and characters. Broadly speaking, it is told in the 
paragraph that one of the characters is preparing a school disbandment speech. The speech is prepared due to 
his concern that the school will not be able to get enough students and thus, the school will have to be 
disbanded. Furthermore, in the sequence of events, the events that occurred is told according to the time 
sequence of the story. At the end of the story, there is a resolution paragraph describing the feelings of the 
characters. Through this depiction, the readers know that the story has a happy ending. The school remains 
open because there are even ten new students who will study at the school. 

In addition to texts on educational themes, the instrument contains texts that discuss health. Code for 
the text is penyakit vektor (vector-borne disease/disease). There are three texts with this code, namely:  
i) Surat Izin tidak masuk sekolah (School absence permit), ii) Lima Provinsi tertinggi angka insiden DBD (Five 
provinces with the highest DHF incidence rate), and iii) Fitur pertanyaan sering muncul (PSM) di laman 
sehatitupenting.com (Frequently asked questions feature on page sehatitupenting.com). The first text contains a 
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permission letter written by parents addressed to a homeroom teacher. Through the letter, the parents ask the 
teacher to allow their child not to attend classes due to dengue fever. In addition, a text describing the 
permission letter is presented even before the letter. It is a descriptive text, a type of text that functions to 
describe something specifically [33]. Through the text, test takers obtain information about permits, including 
the meaning, benefits and media for writing a permission letter. The next text is entitled Lima provinsi 
tertinggi angka insiden DBD (Five provinces with the highest DHF incidence rate). The text contains 
information about five provinces with the highest number of DHF incidents. First, data on the five provinces 
with the highest DHF rates in 2005-2009 are presented in graphical form accompanied by writing that 
supports the graphic presentation. Second, data on provinces with the highest DHF incidence rates in the 
2009-2013 range are presented in tabular form. The last text with the Penyakit vektor (Vector-borne disease) 
code contains an explanation of the dengue fever cycle. An explanation of the dengue fever cycle is not only 
explained in written text but also presented in graphics that help readers understand. The text is of the 
explanatory type that explains a series of events or phenomena [33].  

Next is the text with the title Perbandingan musim (Season comparison) with perbandingan 
(comparison) as the code. The text compares the seasons in two countries in the Southeast Asia Region, 
namely Thailand and Indonesia. The comparison is presented in two texts; the first is about the seasons in 
Thailand and the second is about the seasons in Indonesia. In line with the text coded Batik, perbandingan 
musim (peason comparison) text is an exposition text. Aside from paragraphs explaining the seasons in the 
two countries previously mentioned, the text is accompanied by pictures that show the country’s identity and 
a description of the seasons. Through the text, test takers get information about the seasons in Thailand and 
Indonesia. Other various important information that can be obtained from the text includes the best months to 
visit the two countries and transitional periods that cause many diseases, such as flu and coughs. 

Finally, there are three different texts under code BIN: i) Amanda dan sang ratu (Amanda and the 
queen), ii) Pengunjung perpustakaan (Library visitors), and iii) Rencana internasional (International plans). 
The first text, Amanda dan sang ratu (Amanda and the queen), belongs to drama genre which is one of the 
literary works, apart from poetry and prose [38], [39]. Drama scripts contain dialogues, not narration [40]. 
Judging from it is content, the text of the drama script contains spoken language which is arranged in the 
form of dialogue acted out by the actors in front of drama lovers. In the test, apart from the dialogues, 
Amanda dan sang ratu (Amanda and the queen) includes definitions of various theatrical jobs, such as actor, 
director and sound engineer. Thus, through the text, test takers do not only enjoy literary work but also obtain 
additional information related to several theater works. The second text, i.e., Pengunjung perpustakaan 
(Library visitors), is in the form of an image accompanied by text. In the text, two maps of the library are 
presented accompanied by writing about items located in the library, such as bookshelves and their types of 
books, information desks, circulation desks and access in and out of the library. In line with the text about the 
library, the text entitled Rencana internasional (International plans) is a continuous text, a text which is a 
combination of pictures and writing [18]. The third text is in the form of a graphic supplemented with 
writings related to graphics. The graphs present information on various international programs being carried 
out in East and South Africa. On the whole, there are three main programs implemented, namely programs on 
healthy living, learning and habitat. 
 
3.2.  Validity and reliability of the test for measuring reading literacy achievement 

Verification of the validity of the instrument for measuring Indonesian students’ reading literacy 
achievement was carried out globally for the entire instrument using CFA. CFA can be conducted using 
different approaches, including item-level approach, second-order approach and testlet-based or item 
parceling approach [41]. Testlet-based or item parceling was used in this research. First, test items were 
combined to form a set of values which were then analyzed [42], [43]. Verification of the validity was 
preceded by determining the suitability of the model and followed by examining values of factor loading. 
The calculated values obtained for proving model suitability are presented in Table 2. 
 
 

Table 2. Calculation results, criteria and conclusions of the fit of the model 
Goodness of fit Criteria Score Category 
P-Value >0.05 [44] 0.056 Fit 
RMSEA ≤0.06 [45] 0.034 Fit 
CFI Fit: CFI≥0.95 [45] or Accepted: CFI 0.90-0.94 (Bentler in [45]) 0.995 Fit 
TLI Fit: TLI≥0.95 [45] or Accepted: TLI 0.90-0.94 (Bentler in [45]) 0.991 Fit 
SRMR <0.08 [46] 0.017 Fit 
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Table 2 shows that the construct model of the instrument is supported by student response patterns 
as empirical data. This is because the calculated value meets the criterion value. Furthermore, through the 
results of data analysis, the value of factor loading was obtained. The Figure 2 displays construct profile of 
the instrument for measuring students’ reading literacy achievement based on the results of CFA towards 
student response patterns on the test. 

Figure 2 shows the factor loadings connecting the latent variable (reading literacy) with the 
observed variable Batik, warriors, disease, season, and BIN respectively in their order are 0.557; 0.767; 
0.583; 0.548; and 0.761. All of the factor loadings have a value above 0.3, which is the minimum limit for 
manifest factor loading or indicators that can represent latent [22], [23]. Thus, based on the CFA described 
previously, it is known that the instrument for measuring Indonesian students’ reading literacy achievement 
has proven to have construct validity. 

 
 

 
 

Figure 2. The test construct for measuring students' reading literacy achievement 
 
 
Then, the reliability value of the instrument was estimated using the factor loading value depicted in 

Figure 2. The estimation was carried out using equation (1). The calculation results show that the test has a 
reliability value of 0.805. Thus, it can be seen that the reliability value is greater than the minimum value for 
good reliability, which is 0.70 [27], [28]. More specifically, the acceptable reliability value based on 
calculations using the omega formula is 0.65-0.8 [47]. In other words, the test has good stability in measuring 
students’ reading literacy achievement. 

Judging from the results of verifying the validity and estimating the reliability, the instrument for 
measuring Indonesian students’ reading literacy achievement has good characteristics. This means that the 
test is appropriate to be used to measure Indonesian students’ reading literacy achievement. Indeed, the 
instrument is of high quality and can accurately measure reading literacy achievement because the set of tests 
was developed carefully by linguists and measurement experts by taking into account various factors in 
creating a good test, among others, by paying attention to text selection criteria. Various criteria must be 
considered when selecting texts for the preparation of tests, namely variety, suitability of the content, 
exploitability, text length, readability, originality and presentation [48]-[51]. On this occasion, we will 
discuss the texts that make up the students’ reading literacy achievement test based on the two criteria for 
selecting a good text, namely variety and appropriateness of the content. 

The variety of texts can be seen from the various types of texts used [49]. Based on the previous 
description, it is known that the nine texts that make up the instrument for students’ reading literacy 
achievement have various text types, including exposition, narrative, description and explanation. In addition, 
the instrument contains texts in the form of drama scripts, permits, reports, research results in graphic and 
chart formats, as well as room plans [19]. These various text types have been studied by Indonesian students, 
even at the elementary education level. At the lowest level of formal education, namely elementary school, 
students have studied various types of texts, such as descriptive texts, narrative texts, informative report texts, 
directive/instructive texts and explanatory texts [52]. Furthermore, at the junior high school level, students 
restudy various types of text as shown in Table 3 [53]. Table 3 shows that junior high school students learn 
various types of texts that are tested in measuring their reading literacy achievement. In addition, students 
have also studied other various forms of texts that are also tested, namely letters and plays. 

Then, the suitability of the content can be reviewed on the topic of the text. The topics raised by the 
text are appropriate for students in Indonesia. There is no doubt that the text entitled Batik: Budaya Indonesia 
yang mendunia (Batik: Indonesian culture that goes global) raises a topic that is very suitable for Indonesian 
students. Batik plays a significant role in Indonesian culture, seen as more than just a product of Indonesian 
society's creativity [54]. The United Nations Educational, Scientific and Cultural Organization (UNESCO) 
has given recognition to Batik as an intangible cultural heritage of humanity belonging to Indonesia. In order 
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to appreciate Batik as a cultural heritage, the government of the Republic of Indonesia established October 
2nd as Batik Day [55]. Thus, Batik has become an inseparable part of the daily lives of Indonesian people, 
including students from all over the archipelago. In addition, the text entitled Laskar pelangi (Rainbow 
warriors) is no less popular among Indonesians, including students. Through this novel, readers can get an 
overview of the lives of Indonesian people, especially the lives of people in Belitong, Bangka Belitung 
Islands. Furthermore, the text with the code Penyakit vektor (Vector-borne disease/disease) contains a topic 
that is familiar to students, namely dengue fever. The term vector-borne disease is relatively rare in everyday 
life. However, several diseases included in this group have become popular in the lives of Indonesian people, 
including students in Indonesia. Vector-borne disease is a disease that is transmitted through vectors and 
disease-carrying animals. Some examples of vector-borne diseases are Zika fever, Malaria, dengue fever, 
West Nile fever, and Chikungunya [56]–[58]. The disease is transmitted by vectors and disease-carrying 
animals, including mosquitoes, flies, cockroaches and rats [59]. More specifically, the text coded as Penyakit 
vektor (Vector-borne disease/disease) raises a topic of dengue fever. In Indonesia, the annual rate of DHF 
cases increased sharply over the 50-year period, from 1968 to 2016 [60]. One of the places that has the 
potential for the spread and transmission of DHF is school. Therefore, the government and school institutions 
are making eradication efforts by carrying out various activities, such as menguras/draining, and 
mengubur/burying the secondhand, menutup/closing the water storage, and memantau/monitoring the 
breeding site (4M) [61]. 
 
 

Table 3. Scope of Indonesian language materials for junior high schools  
Year VII Year VIII Year IX 

Description 
Fantasy Story 
Procedure 
Observation Report 
People's Poetry 
Folklore 
Letter 
Literacy 

News 
Advertisement 
Exposition 
Poetry 
Explanation 
Review 
Persuasion 
Drama 
Literacy 

Trial Report 
Speech 
Short story 
Response 
Discussion 
Inspirational Stories 
Literacy 

 
 
4. CONCLUSION 

Based on the results of data analysis, it is known that the instrument for measuring student’ reading 
literacy achievement in Indonesia is proven to be valid and has a good reliability value. In other words, the 
instrument is appropriate for measuring students' reading literacy achievement in Indonesia. As previously 
mentioned, the construct validity in this study focuses on the topic of the text. Subsequent research should be 
focused on the construct validity based on the process dimensions of reading literacy, namely accessing and 
retrieving, integrating and interpreting as well as reflecting and evaluating. Besides that, as presented in the 
findings and discussions section, the variety and suitability of text content, two of the seven criteria that must 
be considered in selecting a text for a set of tests, have been explored in the study. Furthermore, deep 
exploration can be carried out regarding the characteristics of each text composing the test in terms of 
exploitability, text length, readability, originality and presentation. In addition, researchers in the field of 
measurement can explore more deeply the characteristics of test items based on modern test theory. This is 
done to determine the difficulty level and the discrimination power of each item. Estimating the characteristics 
of the test items is a step in collecting item banks related to reading literacy. Furthermore, in order to enrich the 
reading literacy item bank, future research can focus on developing items to measure students’ reading literacy 
achievement for other levels of education, such as elementary and junior high school levels. This will be very 
useful for measuring the literacy achievement of Indonesian students from an early age. 
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