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Papua has the lowest literacy rate compared to other Indonesian provinces due to its
limited education access. Exacerbated by teachers’ absenteeism and lack of available
reading resources, improving literacy in Papua is challenging to address. Our study aims
to improve students’ literacy through school literacy programs. A quantitative approach
was employed on Grade 3 students (N=4,111) from 171 schools. Data were analysed
through a framework of core reading competencies covering letter knowledge, word
recognition, decoding, reading fluency and reading comprehension. We found a
significant correlation between children’s literacy competencies, their enrolment in
kindergarten/ ECD (Eatly Childhood Development) centtes, and the use of children’s
first language. Improvement of access to ECD centres and acknowledgement of
students’ mother tongue are important supports for literacy education in rural areas.

Introduction
Education access and participation inequality across regions

Improving students’ literacy has been a major focus for Indonesian basic and secondary
education as reading sources are limited (Fauzan et al.,, 2023) and communities provide
limited support for the development of reading habits (Wahyudin & Taufik Bk, 2022).
Indonesia consistently performs poorly in the Programme for International Student
Assessment (PISA) reading assessment, making the government’s attempts to increase
students’ reading proficiency a formidable task (A. Fauzan & Tasman, 2020; Fenanlampir
et al.,, 2019). Concurrently, efforts to improve Indonesia’s education quality have a diverse
impact across regions. Eastern Indonesia, in particular, is known to lag behind the other
Indonesian regions in terms of education quality acceleration (Asih et al., 2022; Azzizah,
2015), including Papua. Papua has faced more challenges than Indonesia’s other provinces
in improving student learning outcomes as they are struggling with educational access and
quality (Aisyah & Wicaksono, 2020). Based on the Ministry of Education Culture
Research and Technology (MoECRT) data, the net enrolment rate in primary schools of
Papua is 72.7%, which is far below the national average of 91.8% (Kemdikbud, 2023),
making it the lowest enrolment rate in Indonesia. In the Papuan context, it is even more
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challenging to deliver quality education for the regularly absent students as children may
not be fully supported in obtaining formal education by their families (Werang et al,,
2019). As a result, Papuan students’ literacy and numeracy are below 50%, far from the
ideal rate of above 80%. Moreover, Papua’s literacy rate was far below the national
average at 37.3%, with the lowest literacy index at 19.90 (Solihin et al., 2019). This
condition is unfortunate as literacy education is pivotal to accelerating education quality in
Papua.

This low literacy level is attributed to access to literacy materials. Papua has been
considered a province with difficult access to literacy materials (Solihin et al, 2019). This
includes the low availability of books and access to libraries. Access to children’s books is
very difficult for schools in geographically challenging regions and for children living in
remote areas. Apart from access to books, the quality of textbooks is crucial to improve
because it is aligned with children’s literacy skills (Anwas et al., 2022). Primary education
textbooks have very limited information on how to teach students reading (Solihin et al.,
2020). Schools in Papua do not meet the minimum standards of school infrastructure and
learning materials, and also lack teacher quantity and quality (Mollet, 2007).

Persisting inequality in educational access and participation contributes to poorer student
performance in Papua compared to students from Western Indonesia (Azzizah, 2015).
This case is unfortunate as literacy is a basic education skill; without it, children would
experience more challenges in learning other school subjects. A high level of literacy leads
to a wider opportunity for Papuan students to complete mandatory education. Moreover,
literacy skills underpin workforce participation, productivity and the broader economy,
and can also impact social and health outcomes (Barnes & Cross, 2020; Nygard Larsson,
2018).

Teacher capacity gap in Papua

The quality of Indonesian teachers varies in terms of teaching practice, especially the
quality of teachers in the early years of primary education (Solihin et al, 2020).
Furthermore, most teachers in the early years of primary education have low teaching
knowledge in teaching literacy, including pedagogical knowledge (Solihin et al., 2020). Not
all schools are supported in developing teachers’ capacity and innovations to provide
quality literacy education, especially in rural and remote areas of developing countries,
such as Indonesia (Wahyudin & Taufik Bk, 2022). In a global context, school education is
proven to be more challenging for Indigenous communities as not only do they tend to
live the most remotely with low income, but they also rely heavily on cultural
acknowledgement (Sianturi et al., 2022).

Papua has particularly low-quality teachers, especially in remote areas (Afriansyah, 2022).
Many schools in rural Papua do not meet the minimum standards in teacher quantity and
quality (Mollet, 2007). The majority of teachers tend to choose to teach in urban areas
where teaching and learning resources are widely available rather than in geographically
challenging rural areas, where learning resources are more limited (Chang et al., 2013).
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Teachers who teach in remote areas also face diverse sociocultural challenges that may
differ from the design of the national curriculum (Cornelius & Mackey-Smith, 2022). The
problems of teacher absenteeism, quality, and parents’ awareness of education (Sakerani et
al., 2019), which are inevitable in the Papuan context, are not propetly addressed. In 2012
one out of three teachers in Papua and West Papua were absent from classroom teaching
(UNCEN et al,, 2012). Teachers received limited professional development programs in
remote areas (Asih et al., 2022). This further contributes to teacher capacity in making use
of school resources and learning materials, which ultimately influence Papuan students’
literacy attainment. Low teacher quality (Sakerani et al., 2019), inconducive teaching and
learning environment (Stacey, 2011), and teacher absenteeism (Peele & Wolf, 2021)
contribute to students’ low literacy levels.

The present study

Studies that investigate students' literacy in remote areas in Indonesia have identified the
low quality of teachers, lack of literacy learning resources, and the low quality of literacy
textbooks in the early years of primary education. Our study aims to improve students’
literacy through teachers’ capacity development and an improved literacy learning
environment at schools located in remote areas. The definition of rural areas in this
context is that the majority of the schools are located in difficult geographic locations,
with small populations and limited or no Internet access. This literacy improvement
program is named Wabana Literasi. Its main goal was to improve Grade 3 primary school
students’ literacy in terms of reading comprehension, through a teacher professional
development (ITPD) program. It was originally designed to support schools in remote
settings and requires only a limited budget, as it can use local contextualised materials in
daily classroom learning activities.

The framework for analysing core reading competencies was influenced by the sizple view
of reading (Gough & Tunmer, 1986; Hoover & Gough, 1990), which indicates that reading
comprehension is contributed by the abilities in decoding skills and language
comprehension. Furthermore, it was also influenced by Scarborough (2001) who
explained that the process of becoming a reader with comprehension involves using
different strands of independent and interconnected reading competencies. The ultimate
goal of literacy learning is achieving reading comprehension, which refers to students’
understanding and interpretation of texts. A basic precondition to mastering reading
comprehension is not only reading fluency but also decoding (Padeliadu & Antoniou,
2014).

The framework of Wahana Literasi is also influenced by the recommendation from the
National Reading Panel in the United States that the reading process includes phonemic
awareness, phonic, oral reading fluency, vocabulary, and reading comprehension
(Shanahan, 2005). There are several stages of reading development including letter
knowledge, phonemic awareness, vocabulary, reading fluency and reading comprehension
(Snow et al., 1998; Shanahan, 2005). This model aligns with Ehri’s (1998) stages of reading
development, comprising pre-alphabetic, partially alphabetic, fully alphabetic, and
consolidated alphabetic stages. Among instructional strategies to develop core reading,
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Wahana Literasi uses strategies to improve oral language proficiency, phonemic awareness,
reading fluency, reading vocabulary, and reading comprehension.

Most of this theoretical framework uses English as a language of instruction, while this
research uses Bahasa Indonesia as the national language in Indonesia. Currently, in
Indonesia, there is little development of recommendations and strategies for the reading
process and reading comprehension, especially for children in early primary years Grades
1-3, since most Indonesian textbooks in the eatly years of primary education provide very
limited information about teaching reading (Solihin et. al., 2020). There is limited adequate
literacy instruction to support Indonesian children, especially with the use of phonic and
phonemic awareness. The originality of our study is to find whether there is a relationship
between basing teaching upon the five core reading competencies (Shanahan, 2005) and
improved reading comprehension skills, especially in schools located in rural areas.

Research questions

1. To what extent does students’ literacy improve after receiving Wahana Literasi
intervention?

2. To what extent do ECD and local language moderate the effects of Wabana Literasi
intervention on students’ literacy?

The results of this research focus on how a literacy intervention program for teachers
contributes to students’ reading comprehension in rural areas. It will add knowledge to the
body of literature on how Papuan schools mitigate the lack of resources to improve
students’ literacy. The findings of our study explore some students’ background variables
that moderate the efficacy of Wahana Literasi in improving students’ literacy. Furthermore,
there is limited research on improving teachers’ professional development in teaching
literacy in the early years of primary school in rural contexts and this study also aims to
also address this gap.

Research methods
Design

This research employed a quasi-experimental design, consisting of within-subject and
between-subjects studies. The within-subject or repeated measure study used 2021-2022
cohort data, ie., data for the same students in the 2021 baseline assessment (before
intervention) and 2022 endline assessment (after intervention). The between-subject study
used the data for the 2021-2022 cohort in the 2021 baseline assessment (treated as a non-
intervention group) and the 2022-2023 cohort in the 2023 endline assessment (treated as
an intervention group). The independent variable in this research is the literacy teaching
skills from the Wabana Literasi program (presence vs. absence) that teachers practise in
classrooms, which comprised the teaching of (1) letter knowledge; (2) phonemic
awareness; (3) vocabulary; (4) reading fluency; and (5) reading comprehension. The
dependent variable is Grade 3 students’ reading competencies, comprising 5 aspects,
which are (1) letter knowledge; (2) most used word; (3) decodable word; (4) reading



Wijaya, Siantoro, Triwibowo, Asib, Sambo & Laynk 399

fluency; and (5) reading with comprehension. This research also investigated several
moderator variables, which are (1) student enrolment in early childhood development
(ECD); and (2) language students use daily (local language or Bahasa Indonesia).

Population and sampling

This research population are all students in Grade 3 primary schools in Biak and Jayapura
regencies (Papua Province), and Jayawijaya regency (Highland Papua Province). This
research involved 4,111 male and female students of 7-12 years old in Grade 3 as the
sample, among which 1,992 students were from the class of 2021-2022 (i.e., enrolled in
Grade 3 in 2021 and finished in 2022) and 2,119 students were from the class of 2022-
2023. The typical age range for children in Grade 3 is usually around 8-10 years old in
Indonesia. The samples were acquired by employing quota sampling, in which up to 20
Grade 3 students per school were selected to participate. As many as 171 schools were
chosen to participate in this study, based on the need for education improvement support
by the District Office of Education (DoE).

The data from the class of 2021-2022 were collected two times, once in July 2021 before
the intervention and once again in June 2022 after the intervention. However, only 1,649
out of 1,992 students were tested in both 2021 and 2022. Further, the data from the class
of 2021-2023 were only collected in 2023 after the intervention. From the available data,
we created datasets for two tests: (1) Before-After Intervention (within-subject
experimental method); and (2) Intervention vs. Non-Intervention (between-subject quasi-
experimental method). The sample of the former test consisted of the same 1,649 Grade 3
students of the 2021-2022 cohort. The sample for the latter test consisted of 1,992 Grade
3 students participating in the 2021 baseline assessment (treated as a non-intervention
group) and 2,119 different grade 3 students participating in the 2023 endline assessment
(treated as an intervention group). The sample descriptions for each test are summarised
in Table 1.

The Table 1 sample (N=1649) comprised 50.3% boys and 49.7% girls. The average age of
children was 8.63 years in 2021 and 9.49 years in 2022.

Table 1: Before-after intervention (cohort) sample (N=1649)

Grade 3 students sample Biak  Jayapura Jayawijaya Total
Before intervention (2021) 620 668 361 1,649
After intervention (2022) 620 668 361 1,649
Total students 620 668 361 1,649
No. schools participating in the literacy program 50 78 38 166

The Table 2 sample (N= 4,111) comprised 2,023 (49.5%) girls and 2,078 (50.5%) boys.
The mean age of the non-intervention group was 8.66 years, while the intervention group
was 9.02 years. There was no significant difference in age between the non-intervention
group and the intervention group during the data collection.
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Table 2: Intervention vs. non-intervention sample (N=4111)

Sample per district Biak  Jayapura Jayawijaya Total
Non-intervention group 682 853 457 1,992
Intervention group 632 940 547 2,119
Total students 1,314 1,793 1,004 4,111
No. schools participating in the literacy program 50 81 40 171

Procedures and instruments

Wahana Literasi teacher training is literacy-specific training for teachers to teach five
reading competencies, create contextualised literacy learning material, and improve
student literacy formative assessment (Wahana Visi Indonesia, 2021). This training may
improve students’ reading comprehension by strengthening teachers’ literacy-specific
teaching skills in five core reading competencies (see also Appendix 1: Table Al):

1. Letter knowledge Teachers teach alphabetic principles.

2. Phonemic awareness Teachers assist students learn how spoken words create separate units
of sound that are blended.

3. Reading fluency Teachers assist children in word recognition in a text rapidly and
accurately. Reading fluency is the bridge between the competencies
to recognise words and reading comprehension (Pikulski & Chard,
2005).

4. Vocabulary Teachers expand children’s vocabulary activities using local learning
material, assisting children in oral vocabulary to recognise
unfamiliar words.

5. Reading with Teachers equip students with skills in understanding their reading of a

comprehension passage.

After this literacy-specific training teachers will apply the knowledge in daily classroom
activities. This training also includes using formative assessments to identify or diagnose
students' abilities related to the five basic reading skills. This formative assessment is
conducted at the beginning, in the middle, and at the end of the academic year, to inform
teachers about students’ strengths and weaknesses and help them tailor their lessons to
meet students’ needs. The program also trains teachers to develop contextual learning
materials and conduct literacy formative assessments in daily classroom learning activities.
This intervention uses local cultures as part of the literacy program (Table A2 in Appendix
2 and Figure Al in Appendix 3). Wabana Literasi was also embedded in the government
curricula.

Teachers participating in the Wabana Literasi program were trained by facilitators called
master teachers who were recruited as volunteers. Hence, the number of master teachers
in each district varies accordingly. Where children’s books are in limited supply, teachers
were given the tools to create local and contextualised learning materials such as story
books, games, songs, and posters. These locally produced teaching materials use local
materials to promote local ownership and increase the sustainability of Wabana Literasi.
Wahana Literasi plans to continue in 2025-2020.
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Data collection

Data were collected using ST AR (School-based Test About Reading) by enumerators who
were recruited and trained by Wahana Visi Indonesia in each district (World Vision
International, 2017). This tool was designed to measure students’ progress in reading as
the result of a specific literacy program. STAR focuses on five critical components of
reading (Table A3 in Appendix 4), by including letter knowledge, most-used word (Table
A4 in Appendix 5), meaningless words (Table A5 in Appendix 0), reading story and
reading comprehension (Table A6 in Appendix 7).

Included within the tool were questions regarding the background of the students. The
questions take into account issues of (in)equity that may be present, for example, gender
and home literacy environment. The STAR tool uses an offline digital application called
Tangerine to collect data. Tangerine is an open-source data collection software designed for
Android devices. It works offline and is used primarily for skills assessments, both
continuous and summative, classroom observations, and surveys. Its main function is to
record students' responses during oral, eatly-grade reading assessments. Tangerine is also
used to capture interview responses from students, teachers, and principals, as well as for
simple surveys and other data collection activities.

Data analysis

A paired sample #test was employed to analyse the within-subject/cohort data, i.e., 2021
baseline and 2022 endline, to ascertain the reading competency of the same students
before and after the intervention. The McNemar test was used in the cohort study, as we
also tabulated the numeric results to categorise the responses dichotomously
(Lachenbruch, 2014). An independent sample ~test was employed to analyse the between-
subject data, i.e., 2021 baseline and 2023 endline, to ascertain the difference in reading
competencies of the intervention (2023) and non-intervention (2021) groups. Chi-square
was employed on the intervention group and non-intervention group data to analyse the
group differences on the dichotomous data.

Further, Welch’s independent sample #test and chi-square were employed to analyse the
interaction effects between Wahana Literasi (independent variable) and moderating
variables on literacy outcomes (dependent variable) of students after intervention in a
cohort study and students in the intervention group (IN = 3768) (Bevans, 2023). The
statistical tests were used to assess differences in students’ reading competencies after the
intervention, based on their participation in the ECD program and the language they
spoke daily (local language vs Bahasa Indonesia only). Welch’s independent #test and chi-
square were also employed.
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Results
Literacy outcome before and after Wahana Literasi intervention (cohort study)

Based on the intervention that was carried out during 2021-2022, there were significant
improvements in students’ literacy in all competencies (Tables 3 and 4).

Table 3: Parametric tests on STAR assessment results
before and after intervention (cohort study)

2021 baseline (before 2022 endline

: . . . . ) Paired #test
Reading competencies intervention) (after intervention)

(1=1649) (1=1649) p value

Letter knowledge - no. of 206 letters M =20.76 M = 2325 0.000
from A-Z correctly read SD =7.89 SD = 5.47

Most used words - no. of the 10 M =6.00 M =751 0.000
most used words correctly read SD = 4.27 SD =3.69

Decodable wotds - no. of the 10 M =544 M =6.77 0.000
meaningless words correctly read SD=4.21 SD =3.69

Reading passage - no. of words in M = 65.25 M = 86.96 0.000
passage correctly read SD=56.69 SD = 48.46

Reading fluency - no. of words read M =28.27 M = 42.69 0.000
per minute SD =33.14 SD = 38.98

Reading comprehension - no. of M =245 M =3.22 0.000
correct answers in questions SD =2.28 SD =2.22

regarding the reading passage

Table 4: Non-parametric tests on STAR assessment results
before and after intervention (cohort study)

2021 baseline (before 2022 endline

. . ) . . . McNemar
Reading competencies intervention) (after intervention) !
(n= 1649) (1=1649) test p-value
Letter knowledge - % of students 37.9% 49.7% 0.000
who can read 26 letters from A-Z
(100% correct)
Most used words - % of students 37.4% 52.0% 0.000

who can read all of the 10 most
used words (100% cotrect)

Decodable words - % of students 25.0% 33.6% 0.000
who can read all of the 10
meaningless words (100% correct)

Reading fluency - % of students 24.0% 31.8% 0.000
who can read all the words in the
reading passage correctly
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Reading comprehension - % of 46.5% 62.8% 0.000
students who can read at least 5

words within the first 30 seconds

and answer correctly at least 4

questions correctly regarding the

reading passage

The cohort data from the 2021 baseline (M = 20.76, SD = 7.89) and 2022 endline (M =
23.25, SD = 5.46) STAR assessment indicate that the Wabana Literasi intervention resulted
in an improvement in students’ letter knowledge, #1648) = 15.91, p < .001. There was a
significant increase in the number of most used words students can read in the 2022
endline/after intervention (M = 7.51, SD = 3.68) compared to the 2021 baseline/before
intervention (M = 6.00, SD = 4.27), 1648) = 18.09, p < .001. Further, the 2022 endline
data (M = 6.77, SD = 3.68) showed an increase in the number of meaningless words that
students can read from the 2021 baseline (M = 5.44, SD = 4.21), A1648) = 18.09, p <
.001. Moreover, there was a significant increase as well in the number of words per minute
students can read after intervention (M = 42.69, SD = 38.98) compared to before
intervention (M = 2827, §D = 33.13), 1649) = 21.96, p < .001. It showed that the
Wabana Literasi intervention was effective in improving reading fluency. However, it has
to be noted that Bahasa Indonesia does not have a particular standard for reading words
per minute.

Finally, the STAR assessment provided questions regarding the previous reading passage
to be asked to students to test their reading comprehension. There was a significant
increase in the average number of correct answers in the 2022 endline/after intervention
(M = 3.22, SD = 2.22) compared to the 2021 baseline/before intervention (M = 2.45, SD
= 2.28), #1648) = 10.083, p < .001 (Table 3). Further, students would be categorised as
‘readers with comprehension’ if they could read at least five words within the first thirty
seconds and answer at least four questions correctly. The proportion of students
categorised as ‘readers with comprehension’ increased from 46.5% to 62.8% within the 1-
year intervention (p < .001) (Table 4).

Literacy outcome between Intervention group and non-intervention group

Table 5: Parametric tests on STAR assessment results
between intervention and non-intervention groups

Readine competencies Non-intetvention ~ Intervention ~ Independent
g comp group (n=1992)  group (n=2119)  £test p value
Letter knowledge - no. of 26 letters from M =20.51 M =23.26 0.000
A-Z correctly read SD = 8.04 SD =5.53
Most used words - no. of the 10 most M= 591 M=756 0.000
used words cotrrectly read SD = 4.27 SD =3.58
Decodable words - no. of meaningless M =534 M =687 0.000

words correctly read SD =4.22 SD =3.58
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Reading passage - no. of words in reading M =063.78 M =82.62 0.000
passage correctly read SD = 56.83 SD = 50.36

Reading fluency - no. of words read per M=27.75 M =40.59 0.000
minute SD = 32.86 SD = 36.05

Reading comprehension - no. of cotrect M =239 M =310 0.000
answers to 5 questions regarding the SD =2.28 SD =2.23

reading passage

Table 6: Non-parametric tests on STAR assessment results
between intervention and non-intervention groups

Readi . Non-intervention Intervention Chi-square
Letter knowledge - % of students who 36.6% 51.20% 0.000
can read 206 letters from A-Z (100%
correct)
Most used words - % of students who can 36.1% 51.7% 0.000
read all of the 10 most used words (100%
correct)
Decodable wotds - % of students who 24.4% 33.6% 0.000
can read all of the 10 meaningless words
(100% correct)
Reading fluency - % of students who can 23.1% 26.7% 0.008
read all the words in the reading passage
correctly
Reading comprehension - % of students 45.6% 59.7% 0.008

who can read at least 5 words within the
first 30 seconds and answer cotrectly at
least 4 questions regarding the reading
passage

Students in the intervention group could mention more letters on average (M = 23.26, SD
= 5.53) compared to students in the non-intervention group (M = 20.51, SD = 8.04),
#4109) = 12.833, p < .001. There was a significant difference between students in the
non-intervention groups (M = 5.91, SD = 4.27) and students in the intervention (M = 7.6,
SD = 3.58) in the number of most used words they could read in the STAR assessment,
#4109) = 13.784, p < .001. Students in the intervention group could read one to two more
daily life words on average compared to the non-intervention group. Students in the
intervention group (M = 6.87, SD = 3.58) could read significantly more meaningless
words than students in the non-intervention group (M = 5.34, SD = 4.22), #4109) =
6.516, p < .001. When instructed to read a reading passage (short story) in the STAR
assessment, students in the intervention group showed better reading fluency
performance. Students who received intervention could read significantly more words
from the passage (M = 82.62, SD = 50.36) compared to students not receiving
intervention (M = 63.78, SD = 56.83, #4109) = 2.643, p < .001 (Table 5).
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The last part of the STAR assessment was questions to measure reading comprehension
related to the passage. Students of the intervention group significantly scored more
correct answers on average (M = 3.1, SD = 2.23) compared to students of the non-
intervention group (M = 2.39, SD = 2.28), /4109) = 8.916, p < .001. Further, students
who received intervention were significantly more likely to be able to read at least five
words within the first thirty seconds and answer at least four questions correctly and thus
be categorised as ‘readers with comprehension’. The proportion of intervention group
students achieved ‘readers with comprehension’ was 59.7% while only 45.6% of non-
intervention students were categorised as such, chi square (1, N = 4111) = 81.550, p <
.01) (Table 0).

Moderators of Wahana Literasi intervention efficacy

The two moderator variables investigated are participation in an Early Childhood
Development (ECD) program and the use of local languages. Analysis on moderator
variables involved STAR assessment results after students received intervention, i.e., 2022
endline data of the cohort study (N = 1649) and intervention group STAR assessment
gathered in 2023 (N = 2119), thus the total sample is 3768 students. Further, we
compared advanced reading competencies which are the ability to read a passage, reading
fluency, and reading comprehension between students who had enrolled in ECD vs.
students who had not, and local language speakers vs. non-local language speakers. We
did not test differences in basic reading competencies such as letter knowledge, most used
words, and decoding. This is due to the theoretical assumption that students who had
mastered advanced reading competencies should have already mastered the basic ones
(Hoover & Gough, 1990; Kendeou, McMaster & Christ, 2016).

Wahana Literasi tended to work better in improving the reading fluency of students who
had enrolled in ECD compared to students who had not, chi square (1, N = 3768) =
92.03, p < .001. Students who had been educated in an ECD program (M =2.39, SD =
2.29) compared to students who had not (M =3.49, SD = 2.11) could answer more
reading comprehension questions correctly, #1989.61) = 14.273, p < .001 (Table A7 in
Appendix 8). Students who had enrolled in ECD were more likely to become ‘readers
with comprehension’ as well, chi square (1, N = 3768) = 195.87, p < .001. The proportion
of intervention group students enrolled in ECD who achieved ‘readers with
comprehension’ was significantly higher than the proportion of ‘readers with
comprehension’ among intervention group students not enrolled in ECD, 68.1% and
43.8% respectively (Table A8 in Appendix 9).

In short, after Wabana Literasi intervention, students who were local language (bahasa
daerah) speakers could read significantly fewer words from the passage (M = 72.31, SD =
53.31) compared to non-local language speakers (M = 86.19, SD = 48.83), #556) = 5228,
P <.001 (Table A9 in Appendix 10). Furthermore, local language speakers could answer
significantly fewer reading comprehension questions (M = 2.55, SD = 2.17) than students
who only speak Bahasa Indonesia (M = 3.23, SD = 2.21), £569.91) = 5985, p < .001.
Students who spoke local languages were less likely to benefit from Wabana Literasi in
improving their reading fluency compared to students who were Bahasa Indonesia
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speakers, chi square (1, N = 3768) = 26.292, p < .001. The proportion of ‘readers with
comprehension’ among students speaking local languages was 48.0%, much lower than
the proportion of Bahasa Indonesia speaker students who had achieved ‘readers with
comprehension’, which was 62.5%, chi square (1, N = 3768) = 35.139, p < .001 (Table
A10 in Appendix 11).

Discussion
Students’ literacy improvement after Wahana Literasi intervention

Based on the results, the Wahana Literasi intervention was significantly effective in
improving students’ reading competencies in terms of letter knowledge, reading fluency
and reading comprehension. The Wahana Literasi approach focusing on strengthening
students' five core reading competencies, namely letter knowledge, phonemic awareness,
vocabulary, reading fluency and reading comprehension was proven to contribute to
students’ literacy learning outcomes.

Wahana Literasi was efficacious in increasing students’ letter knowledge in both the cohort
group and intervention group. Children improved their reading ability in letter knowledge
from 37.9% in 2021 to 49.7% in 2022, with a sample of 1,649 students in the cohort study
and from 36.6% to 51.2% in the intervention group, with a sample of 2,119 students.
These results follow the notion that mastering letter knowledge is a good predictor of
students’ reading achievement (Foulin, 2005; Treiman, 2013). The most difficult letters to
read are letters fand ¢, probably because in Papuan daily life or regular learning activities,
few words use these letters. This result is aligned with the theory of developmental
constraint by Paris (2005) that stated unequal learning process is one constraint of
developing literacy since some letters and phonemes may be learned more quickly than
others, in this case, students in Papua learn fand ¢ more slowly than other letters.

Using STAR (school-based test about reading), our study also assessed student reading of
both most used words and decodable words. The proportion of students who were able
to read most-used words and meaningless words increased both in the cohort study and
intervention group. For example, there was a significant increase in the number of most-
used words students can read in the 2022 endline/after intervention around 7.51 words
compared to the 2021 baseline/before intervention around 6.00 words. Words with three
syllables and different vowels such as pakaian (clothes), keluarga (family) and selesai (done)
were among the difficult words. Similarly, there was a significant increase in the number
of decodable words students could read, around 6.77 in 2022 after intervention compared
to only 5.44 wotds before intervention in 2021 (Table 3).

In this intervention, the proportion of students able to decode meaningless words (33.6%)
is lower than the proportion of students able to read the most used words (51.7%) (Table
6). This may indicate that decoding ability is found to be more difficult, aligned with
another study finding that reading meaningless words is more of a challenge than reading
the most-used words (Keenan et al., 2008). When students read the most-used words,
students benefit from their previous background knowledge, which plays an important
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role in students' reading abilities in primary school-aged children (Smith et al.,, 2021).
However, the ability to decode is still the most crucial factor in the reading process
(Castles et al., 2018). Poor decoding skills contribute to poor reading comprehension
(Keenan et al., 2008) as decoding is considered a skill to grasp language codes (Perfetti &
Hogaboam, 1975).

A decoding process includes sounding a word to measure children's language expertise
(Nation, 2019) and involves students' ability to speak meaningless words (Perfetti &
Hogaboam, 1975). While recognising letters is essential for decoding (Nation, 2019),
mastering letter knowledge alone does not guarantee the ability to decode made-up words.
This is because there are no instructional strategies in primary education textbooks to
assist and teach students in reading (Solihin et al., 2020), especially step-by-step instruction
in learning letter knowledge, phonics, decoding and vocabulary. The Indonesian
curriculum overlooks the importance of reading instruction for beginner readers,
assuming that students had learned it in kindergarten (Solihin et al., 2020). Even if there
are textbooks with reading instructions available, the learning content is only limited to
three pages (Solihin et al., 2020). Whereas, primary education teachers stated that teaching
students early reading competencies needs around 3-6 months (Solihin et al., 2020).

Furthermore, students’ competencies in reading fluency increased after the intervention.
Reading fluency is defined as the ability to read text with speed, accuracy and proper
expression (White et al., 2021). In the cohort study, students could only read 28 words per
minute before intervention and 43 words per minute after intervention. Similarly, students
in the intervention group were capable of reading 41 words in the short passage within
one minute, compared to 28 words per minute that students in the non-intervention
group could read. While data showed that Wabana Literasi was effective in improving
reading fluency, there is no official reading fluency standard for Bahasa Indonesia set by
the government. As a comparison, the average reading performance of 1,800 4 grade
public school students in the United States is 126 words per minute, while the minimum
standard based on NAEP Oral Reading Fluency that is categorised as basic is 123 words
correct per minute (White et al., 2021). In India, the government set a target of 30 to 35
words per minute that needs to be achieved by students in Grade 3 (Ghosh et al., 2022). It
must be noted that countries may use different types of letters in their print-rich reading
materials, e.g., alphabet letters used in the United States and Devanagari letters used in
India, resulting in different standards of reading fluency.

As a consequence, we could not infer whether reading 41 to 43 words per minute in
Bahasa Indonesia that was written in alphabet letters is considered fluent or not for grade
3 students. Considering the diverse ethnic groups and local languages in Indonesia, the
reading fluency data documented in this research may not be generalized at a national
level. This study only collected reading fluency data from students in Papua, whose people
speak Bahasa Indonesia with a distinct dialect and speak various local languages at home.
There are around 200 local languages in Papua, Indonesia (Izzak, 2009). Many Indonesian
children are native language bilinguals as they learned Bahasa Indonesia along with the
language of their ethnic group as their first language. Moreover, Papua is considered one
of the lowest provinces in terms of literacy rates compared to other provinces (Solihin et
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al., 2019), so reading fluency outcomes in other more developed areas may be better.
Further research is needed to set reading fluency targets for the Bahasa Indonesia context
to analyse the impact of the literacy program and policy in Indonesia.

Another study with 248 fourth-grade students revealed that reading fluency plays an
important role as a mediator between decoding and linguistic comprehension (Silverman
et al., 2013). Another study with 604 children in Grades 2, 4 and 8, believed that reading
fluency does not contribute to reading comprehension, however, it suggested that reading
fluency intervention may not be eliminated (Adlof et al., 20006). Interestingly, another
study in non-English speaking countries finds that reading fluency is the predictor of
reading comprehension (Hsu et al.,, 2023; Kim, 2012). Our research using the Wabana
Literasi intervention provides information that both reading fluency and reading
comprehension increase after the intervention.

Wabana Literasi intervention can increase students’ reading comprehension both in cohort
groups (from 46.5% in 2021 to 62.3% in 2022) (Table 4) and intervention groups. The
result in the intervention group is similar, where it can increase reading comprehension
from 45.6% in 2021 to 59.7% in 2023 (Table 6). This study aligned with other studies
related to simple view reading, that literacy intervention may improve children’s reading
comprehension using a sample of 757 children Grades 3 to 5 (Lonigan et al., 2018). The
decoding process is a crucial element for reading comprehension but also needs to
consider the role of the reading fluency process (Kirby & Savage, 2008). The majority of
studies assess the simple view reading concept in English-speaking countries (Florit &
Chain, 2011), while this study confirms that the use of this is also applicable to the Bahasa
Indonesia speakers’ context, using a larger sample consisting of 4,111 students in Grade 3
in Papua.

Previously, the concept of simple view reading has been used to teach students in a 4-
week summer literacy camp for struggling readers with 12 participants, finding that it
improved children’s literacy (Ammar, 2018). The simple view reading intervention
concept has also been used to assess children’s reading comprehension. The sample was
54 first-grade students in a public school in Mexico (Silva-Maceda & Camarillo-Salazar,
2021). Ouwur study also aligned with another study (Duke & Block, 2012) that argued that
improving teachers’ capacity to teach literacy, especially reading strategies related to
vocabulary and reading comprehension, is usually neglected. Our study confirms that
intervention to strengthen teachers’ capacity has an impact on students’ literacy, especially
related to letter knowledge, reading fluency and reading comprehension. Wabana Literasi
intervention immerses in teachers’ lesson planning the teaching of literacy in daily
classroom learning activities.

Papua is one of the most vulnerable provinces in Indonesia. Children’s learning processes
including literacy in Papua may have been influenced by multifaceted factors. Children
with low socio-economic status may be at risk of academic achievement, so it is needed to
moderate the disparity in their academic trajectory (Gullo & Ammar, 2022). This Wabana
Literasi intervention can be an alternative intervention to improve students’ letter
knowledge, reading fluency and reading comprehension. In rural areas, there is a lack of
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availability of children’s books and textbooks about reading is important (Solihin et al.,
2020). The intervention also improves the learning environment. The learning
environment is a pivotal aspect of supporting students’ literacy (Solihin et al., 2020),
especially in schools with limited access to reading materials. Our study also aligns with
other studies that are conducted in Malaysia (Ferna & Jiar, 2017) and Australia (Neumann
et al.,, 2013) that present children’s literacy skills correlated with the availability of print-
rich materials.

Moderating variables of Wahana Literasi intervention

Several moderators influence children’s reading ability including reading comprehension.
The first factor is early childhood development (ECD) enrolment. Children who have
access to ECD before entering primary education had better reading fluency in 2023
around 47.56 words per minute compared to only 27.43 words per minute (Table A7).
Children enrolled in ECD before starting primary education had better reading
comprehension in 2023 around 68.10% compared to only 43.82% of students who have
reading comprehension skills without enrolling on ECD (Table A8). Our study aligns with
another study that mentioned reading ability in ECD playing a significant role in
predicting reading competencies in Grades 1-4 (early primary education) (Catts et al.,
2015). Our study confirms the important role of ECD in supporting children’s readiness
in primary education. Another study in Indonesia argued that students’ enrolment in ECD
both in playgroup and kindergarten, plays a significant role in their academic achievement
in primary education (Nakajima et al., 2019). In Indonesia, children who come from
socially disadvantaged backgrounds are less likely to receive adequate preschool services
that contribute to their academic achievement in primary education (Nakajima et al.,
2019).

Another factor that plays a significant influence on children’s reading competencies is the
use of local language at home, in contrast to speaking only the national language, Bahasa
Indonesia. This study showed that students who speak local languages at home are less
likely to acquire reading comprehension, with only 48% of them mastering the skill
compared to students who do not speak local languages. This finding suggested that
students from minority language-speaking groups need more assistance in classroom
literacy learning and an inclusive learning environment that accommodates their native
language. There are around 200 local languages in Papua itself (Izzak, 2009); among them
are the Dani, Biak, and Sentani languages. Those were the top local languages spoken by
students in this research, albeit their proportions did not reach 5% of the total sample.
Therefore, students speaking the local languages were clearly minorities.

It must be noted that most literacy learning materials available in study locations were in
standard Bahasa Indonesia, making students who speak only local languages at home left
behind. Meanwhile, the use of local language or mother tongue in literacy learning could
help students to learn more effectively (Nishanthi, 2020). Native language has a strong
connection with cultural and historical identity and can be strengthened in the school
context by providing the availability of mother tongue learning material (Nishanthi, 2020).
Literacy learning needs to consider cultural sensitivity (Yadav, 2014). Our study aligns
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with the views of Tupas (2015) who started acknowledging minority languages or mother
tongues in daily learning practices, thus helping to eradicate poverty and improve primary
education.

Conclusion

This present study proves that continuous intervention could improve students’ reading
skills in terms of letter knowledge, reading fluency and reading with comprehension.
Looking into the cohort study results, there was a significant improvement in students’
reading fluency from only 28 words per minute in 2021 to 43 words per minute in 2022,
as a cohort study (Table 3). Further, in the non-intervention group, 45.6% of students
could read comprehensively, while 59.7% of students in the intervention group could do
so (Table 6), which showed a 14.1% gap between the two groups. The cohort study also
resulted in an improvement in students’ reading competency from 46.5% in 2021 to
62.3% in 2022 (Table 4). The Indonesian government needs to set reading fluency
standards, especially in the eartly yeats of primary school level, to assist students' learning
progress.

This research also confirms that teaching students phonological awareness in Bahasa
Indonesia is important as part of the reading process. Several variables influence children’s
reading comprehension such as enrolment in an ECD (Eatrly Childhood Development)
centre and the use of the local language. Students who previously attended ECD tend to
have better literacy levels compared to children who directly enter elementary school
without previously attending ECD. Students who speak the local language seem to find
difficulties in reading assessments that are conducted in Bahasa Indonesia, compared to
children who speak Bahasa Indonesia in their daily lives. This means, that in remote areas,
there is a need for cultural sensitivity and acknowledgement of students’ mother tongue.
In this case, providing more print-rich material related to their mother tongue will be very
beneficial to support their reading comprehension.
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Appendix 1: Contribution teaching practices to reading competencies

(Table Al)

Teaching practices skills (5 core competencies)

Contribution of reading
competencies critetia

Letter knowledge, phonemic awareness, Letter knowledge
Phonemic awareness, vocabulary Most-used word
Phonemic awareness, reading fluency Decodable word
Phonemic awareness, vocabulary, reading fluency Reading fluency

Phonemic awareness, vocabulary, reading fluency,

Reading with comprehension

reading comprehension

Appendix 2: Literacy interventions for children (Table A2)

Five core
reading Examples of activities for children
competencies

Letter Teach children alphabet song, letter of the week, write/draw letters, letter

knowledge journal, teach children letters with multi sensory approach, spelling alphabet
cards.

Phonemic Identify words and sounds that are same and different, identify words rhyme,

awareness clapping words in sentences, clapping syllables in words, identify first sound of
the words, blend syllables, segment syllables.

Vocabulary Learn language structure and creating words, context clues, repeated new
vocabulary (meaningful vocabulary and high-frequency words), match
definition, match synonym and meaning.

Reading fluency Guided oral reading, silent reading, vocabulary instruction, choral reading, echo
reading, reading in a group.

Reading Dialogic shared book reading techniques, completion prompts, recall prompts,

comprehension  open-ended, wh-prompts, distancing, home prompts, school prompts (Al

Otaiba, 2004).
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Appendix 3: The intervention cycle

Teachers
trained in
Wahana

T itomacs

Teachers teach students 5
core literacy competencies in
the classroom everyday
embedded with the national

Teachers create contextual
literacy material to help
children increase their literacy
competencies during daily

learnine activitiee

Through formative
assessment, teachers identify
the children literacy
competencies, including their
weakness

Children and teachers create
print rich material in the
classroom and reading corner

Figure Al: The intervention cycle

Appendix 4: Type of reading test

Table A3: Type of reading test

A 4

Teachers
support children
who have low
literacy
competencies
through
differentiated
learning and
assisting children
literacy beyond
regular hours

417

Type of test ~ Reading skill Skill demonstrated by
Alphabet Alphabet To assess children’s letter knowledge. Children need to read
identification knowledge all letters A-Z and pronounce them correctly. The total
number of letters is 26.
The most used | Word Reading words drawn from a list of common words used in
word recognition Grade 3 Textbook. Children need to read the 10 most-
frequent words in Bahasa Indonesia (Table A4).
Decodable word | Decoding Assess children's ability to read words without meaning.
Children need to read 10 words without meaning to assess
their decoding skills (Table A5).
Reading fluency |Oral reading Reading a Grade 3 text with accuracy and at a reasonable
ability speed. The text consists of 119 words.
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Reading comp-

Reading comp-

rehension rehension
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Responding correctly to fact retrieval. Students need to
answer 4 out 5 questions related to the reading story

(Table AG).

Appendix 5: List of most used words

Table A4: List of most used words

No. Mostused word  Meaning | No. Mostused word Meaning
1. bermain play 6. pulang go home
2. buku book 7. rumak house
3. kelnarga family 8. sekolah school
4. pakaian clothes 9.  selesai tinished
5. pohon tree 10.  teman friend

Appendix 6: Meaningless words

Table A5: List of meaningless words

No. Meaningless words | No. Meaningless words
1. ata 0. ngupal
2. bamu 7. niak
3. maruh 8. ponam
4. mepan 9. puru
5. naos 10. tir

Appendix 7: List question in reading comprehension

Table A6: List question in reading comprehension

No Question Meaning

1. Siapa yang menynrub Doni ke toko? Who told Doni to go to the shop?

2. Mengapa Doni tidak dapat membayar? Why can’t Doni pay?

3. Kepada siapa Doni meminta maaf? Who did Doni apologise to?

4. Di mana Doni menemukan nangnya yang Where did Doni find his lost money?

hilang?
Apa yang dilakukan Doni setelah pulang ke
rumah?

What did Doni do after returning home?
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Appendix 8: Parametric test on ECD enrolment

Table A7: Parametric test on ECD enrolment-based groups differences

Reading Not enrolled in Eng)(l:lle)d " Welch’s Atest

competencies ECD (n =1132) (o = 2636) p-value
Reading passage - no. of words in M =67.0 M=93.0 0.000
reading passage correctly read SD = 54.5 SD =453
Reading fluency - no. of words read M =27.43 M = 47.56 0.000
per minute SD = 30.99 SD = 38.24
Reading comprehension - no. of M = 2.36 M =3.49 0.000
correct answers in questions SD = 2.29 SD =211

regarding the reading passage

Appendix 9: Non-parametric test on ECD enrolment

Table A8: Non-parametric test on ECD enrolment-based groups differences

Not enrolled Enrolled

Reading_ in ECD in ECD Chi-square
competencies (0=1132) (n=2636) p-value
Reading fluency - % of students who can read 18.2% 33.7% 0.000
all the words in the reading passage correctly
Reader with comprehension - % of students 43.8% 68.1% 0.000

who can read at least 5 words within the first 30
seconds and answer correctly at least 4
questions regarding the reading passage

Appendix 10: Parametric test on ECD enrolment - local language use

Table A9: Parametric test on local language use-based groups differences

Readfing lNot speaking  Speaking local Welch £test

. ocal language language

competencies (o = 3318) (o = 450) p-value

Reading passage - no. of words in reading ~ M = 86.2 M=723 0.000
passage correctly read SD = 48.8 SD =533

Reading fluency - no. of words read per M =428 M =321 0.000
minute SD =379 SD =32.1

Reading comprehension - no. of correct M =323 M =255 0.000
answers in questions regarding the SD = 2.21 SD = 2.17

reading passage
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Appendix 11: Non-parametric test on ECD enrolment - language use

Table A10: Non-parametric test on local language use-based groups differences

. Not speaking
Reading Speaking local local Chi-square
. language
competencies (n = 3318) language p-value
(n = 450)

Reading - % of students who can read all the 18.7% 30.4% 0.000
words in the reading passage correctly.
Reader with comprehension - % of students 48.0% 62.5% 0.000

who can read at least 5 words within the first
30 seconds and answer correctly at least 4
questions regarding the reading passage.
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