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1.0 EXECUTIVE SUMMARY 

 Introduction 

The six-year UNICEF Philippines Early Childhood Care and Development Longitudinal Study 
aims to provide the Republic of the Philippines Department of Education (DepEd) and other 
stakeholders with evidence to guide implementation of the Early Years Act, recognising the 
ages from zero to eight as the first critical stage of educational development. This Study has 
been implemented by ACER and SEAMEO INNOTECH and supported by DepEd, the United 
Nations Children's Fund (UNICEF), the Australian Government Department of Foreign Affairs 
and Trade (DFAT), and the Assessment Curriculum and Technology Research Center (ACTRC).  

Three1 research questions guided the Study at Round 5:  

1. How do cognitive and social–emotional skills of young children develop/unfold in 
different contexts? 

2. How does participation in pre-school/day care relate to children’s later cognitive, social 
and emotional skills development, and learning experiences in school? 

3. How do factors related to a child’s home, community, school and classroom affect 
cognitive, and social–emotional development in children? 

Rounds 1–42 of the Study confirmed the emphasis on social–emotional skills in the K–12 
curriculum and the dire need to support learners in conflict-affected school communities. In 
2018, the Study was extended for two more years to continue to measure the achievement of 
growth of the children originally sampled as part of this study, as they progress to Grades 3 
and 4. In particular, DepEd wanted to understand the impact on the cohort of transitioning to 
new languages of instruction at the end of Grade 3.  

At Rounds 5 and 6, the research questions were reviewed and the fourth question was 
removed. This question had declining relevance as transition from pre-school to school had 
been investigated via case studies and findings presented in previous rounds.  

Students who participated in this Study have been assessed across the three domains of 
literacy, mathematics, and social–emotional development. When results are considered 
together they provide a detailed picture of early years education in different contexts in the 
sampled areas of the Philippines. Throughout this report, the words ‘learners, ‘students’, and, 
‘children’ are used interchangeably. 

 Methodology 

In Round 5, cognitive assessments of literacy and mathematics developed by ACTRC, a social–
emotional development survey (SEDS), and contextual questionnaires for teachers and school 
heads were used to answer the three research questions.  

Previous rounds also included: 

• contextual questionnaires for parents, and students 

• explanatory case studies to contextualise the quantitative findings 

 

1 Research question four was removed from the study for Rounds 5 and 6 of the the investigation of 
learning achievement and growth in Grades 3 and 4 as it was no longer relevant. RQ4 was ‘How do 
children transition from ECCD settings in different contexts, and what part do schools play in supporting 
this transition? 
2 Round 1 was the assessment at the beginning of Kindergarten, Round 2 – the end of Kindergarten, 
Round 3 – the end of Grade 1, Round 4 – the end of Grade 2.  
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• an oral language assessment (Round 1s and 2 only). 

  Round 5 data collection was completed in two parts, due to the unstable security situation in 
the conflict-affected site of Maguindanao. The first part of data collection was conducted 
during 4–22 March, 2019, involving eight of the nine sites, and the data collection at the final 
site, Maguindanao, was conducted during 15–19 July, 2019.  

A key feature of the research design is the purposive sampling of Local Government Units 
(LGUs) and schools, based on their characteristics that aligned with the key variables 
previously mentioned. Therefore, the findings cannot be generalised to the Philippines 
population. 

 Sample 

A modified inclusion criteria was used in Round 5 compared to previous rounds. Previously, 
students who did not participate in one round were excluded in subsequent rounds. As 
numerous studies have shown that absenteeism, particularly in the early years of education, 
leads to diminished academic and social skills (Allen et al., 2018; Gottfried, 2014), this inclusion 
criteria could lead to an upward bias in results. Therefore in Round 5, all students who were 
part of the original sample at the start of the Study were included, regardless of whether they 
were present in every round or not.  

A cohort of students was selected in 2015 for their alignment with a set of variables such as 
main island group, language, socio-economic status (SES), location, and pre-school or day care 
attendance. Three context variable groups and their relationship to educational performance 
were examined throughout the Study: 

• disaster-prone  

• conflict-affected  

• urban-poor  

Context categories were identified at the outset of the Study, using a sampling frame provided 
by UNICEF. Selected schools’ alignment with these categories have not been revised since the 
Study’s inception. 

65 schools participated in Round 1 (start of Kindergarten), with additional schools included in 
Round 2 (end of Kindergarten). Rounds 3 to 5 had 67 schools participating. In Round 5, 3,542 
students participated. A total of 2,723 students participated in all five rounds. The teacher 
questionnaire (TQ) was completed by 401 teachers and the school questionnaire was 
completed by 67 school heads.  

Out of the 1,289 students who were not present in Round 5, but were part of the original 
sample: 

• 989 students (77%) were not enrolled 

• 167 students (13%) were absent on the day of testing 

• 83 students (6%) had transferred to a non-sampled school 

• 48 students (4%) had dropped out 3of school 

• 2 students (0%4) had passed away over the course of the study 

• 699 students (54%) were male and 590 (46%) were female.  

 

3 The student had been enrolled at the school but had stopped attending at some point during the 
school year. 
4 This is 0.1% rounded to the nearest integer. 
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• 279 (22%) students belonged to the high SES category, 245 (19%) in the mid-
SES category, and 236 (18%) in the low-SES category. Information was missing 
for the remaining 529 students.  

 

At Round 5, just under half the students were female (49%); 78% reported having attended a 
pre-school program5, and 86%reported speaking the language of the test at home. The mean 
age of students was 8 years, 30% of students lived in a disaster area (an additional 43% of 
students lived in a disaster/urban-poor area), 4% were enrolled in schools affected by conflict 
(an additional 6% of students lived in a conflict/urban-poor area), and 9% lived in areas 
classified as urban-poor6.  

It should also be noted that 140 students were reported to not be in Grade 3 at the time of the 
Round 5 assessment and had to repeat one or two grades. Of these 140 students, 16 were still 
in Grade 1 and 124 were in Grade 2. Information about the grade level of a further 8 students 
was missing. Mean scores for all three domains did not differ when including the students who 
were not in Grade 3 at the time of the Round 5 assessment as there were too few of them in 
the overall sample to make an impact.  

 Key findings at Round 5 

 Literacy 

• Students sampled at Round 5 made limited progress from Grades 2 to 3 (3097 students 
were assessed in both Rounds). The less proficient students (who were at the lower end of 
the distribution in Round 5 which was aligned with lower levels of the literacy described 
scale) have slowly caught up. This is evident as the lower end of the distribution has 
moved to a slightly higher position on the literacy described scale. The more proficient 
students (who were at the higher end of the distribution in Round 5 which was aligned 
with higher levels of the described scale) made little improvement, in that this higher end 
of the distribution has made little movement up the described scale. Even the most 
proficient students were found to be only moderate readers who could read a simple text 
with understanding.  

• Students were divided into four groups, based on their responses in Round 5 literacy to 
provide a simple summary of the skills they were able to demonstrate: 

- Moderate: 40% of students could understand simple meaning in short simple 
texts 

- Low: 10% of students could read very simple texts with limited understanding 

- Very low: 10% of students could read a sentence with limited understanding. 

- Below the test: 40% of students answered each question incorrectly or gave no 
response.  

• Moderate students (the highest performing group) were not yet reading at Grade 3 level 
expectations. 

• None of the sampled students could interpret the meaning of a longer informational text, 
a skill considered appropriate for Grade 3. 

• Three-quarters of sampled students demonstrated performance at Levels 3 and 4 of the 
literacy described scale (see Annex 4), which appears to be below curriculum expectations 
for the end of Grade 3 with few students having progressed to Level 5 at Round 5. 

 

5 Parents reported pre-school attendance through the Parent/Guardian Questionnaire.  
6 Data were not available for the remaining 8% of students. 
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• Students from Luzon performed slightly better in literacy than students from the Visayas 
and Mindanao. 

• The findings show that students have difficulties understanding the meaning of texts. The 
assessment shows some of the kinds of reading skills that students can, or cannot 
demonstrate, but it does not provide diagnostic evidence of why they have these 
problems. It is possible that limited fluency, limited text-based listening comprehension 
skills, or a combination of both may be the cause. 

The implications for the curriculum are: 

• The students in this Study did not demonstrate the levels of reading 
proficiency expected in Mother Tongue by the end of Grade 3. This raises 
concerns about the Mother Tongue-Based Multi-Lingual Education (MTBMLE) 
policies in the Philippines and curriculum expectations about how quickly 
students can learn to read with comprehension across multiple languages.  

• It would be helpful if the Mother Tongue curriculum guides provided greater 
detail and support around defining expected levels of proficiency in reading 
comprehension in MT that are required before commencing transition to 
another language.  

• The notion that students can rapidly acquire reading comprehension skills in 
MT and will be ready to start to transition literacy skills to two new languages 
from Grade 2 may need to be reviewed. 

 Mathematics 

The overall trend is one of shrinking distribution with the less proficient (lower performing) 
students  who were at the lower end of the distribution in Round 5 which was aligned with 
lower levels of the mathematics described scale, slowly catching up to the more proficient 
(higher performing) students. This is evident as the lower end of the distribution has moved to 
a slightly higher position on the mathematics described scale. The more proficient students 
(who were at the higher end of the distribution in Round 5 which was aligned with higher 
levels of the described scale) made little improvement, in that this higher end of the 
distribution has made little movement up the described scale. The findings show that the more 
proficient students have gaps in their knowledge, meaning while they can demonstrate some 
Grade 3 skills, there some are Grade 2 and even Grade 1 skills they cannot demonstrate. This 
suggests they are missing some foundational concepts that may be limiting their growth.  

Extensive guessing was also evident for many of the items that students found difficult, with 
the data suggesting that students randomly selected any multiple choice option, rather than 
considering what might be more, or less plausible, as the answer.  

• Sampled students’ performance levels were as follows:  

- Moderate7: 30% demonstrated a range of mathematics skills for Grades 2 and 3 

- Low: 10% understood some basic mathematical ideas and language 

- Very low: Approximately 20% had very limited understanding of mathematical 
language 

- Below the test: 37% of students sampled could not answer any items correctly. 

• The moderately performing students were unable to: 

- understand certain mathematical terms 

- identify how fractions represent a point on a line 

 

7 There were no students with higher levels of skill than ‘moderate’ so no higher categories created. 
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- compare two quantities on a simple bar graph 

- balance an equation by filling the gap to match the addends on either side 

- identify the number components in the next shape of an incremental pattern.  

• The mathematics skills that appear problematic are: 

- Number, patterns and algebra 

- Measurement and geometry 

- Statistics and probability 

• Results suggest that students may not have sufficient language proficiency to support 
understanding or thinking about the mathematical ideas that teachers are explaining. 

There are several possible implications for the curriculum, demonstrated by Round 5 data: 

• The curriculum has moved too quickly for two-thirds of the students in this Study. That is, 
teachers, who are obliged to closely follow the curriculum, have moved on to teaching 
more advanced skills, as the curriculum prescribes, before students have consolidated 
foundational skills. This is illustrated by many G3 students being unable to demonstrate 
some key Grade 1 and Grade 2 skills, but they can demonstrate a few G3 skills, with little 
understanding or capacity to apply these skills.  

• Different approaches to the organisation of mathematics classes in schools may be 
required to cater for the wide range of abilities between the skills of the higher achieving 
students and the lower achieving students that are shown in this Study. These differences 
are likely to be far too large for a teacher to effectively manage with a differentiated 
teaching approach in the one classroom.  

• Students’ very limited ability to apply their mathematical knowledge as shown in the Study 
may have implications for the way the curriculum is organised. The curriculum is not 
organised in a way that promotes active thinking. It is fragmented: mathematics strands 
are segmented into separated quarters of the curriculum, which discourages students and 
teachers from making the links between strands or applying skills learned in one strand to 
another. 

 Social–emotional skills 

The Social and Emotional Development Survey (SEDS) was redeveloped for Round 5 and a 
second part was added. The revised SEDS contains two parts: the first part includes items 
retained from the original SEDS which used frequency scales. The SEDS instrument measures 
socio-emotional skills including communication, social norms, conversational skills, 
sharing/helping, demonstrating loyalty, validating others, forming attachments/friendships, 
playing with others, following behavioural instructions, collaborating, respecting 
others/property, regulating emotional expression and controlling impulses. The results from 
SEDS Part 1 can be used for longitudinal comparisons. SEDS Part 2 includes questions with a set 
of items that progress in difficulty, enabling teachers to select the item that best represents a 
student’s demonstrated skills and abilities. As this was the first administration of SEDS Part 2, it 
cannot yet be used for longitudinal comparisons.  

Findings from SEDS Part 1 of the Round 5 instrument: 

• The pattern of distribution of scores has remained relatively static for four of 
the five rounds. Only a small amount of growth was evident from Rounds 1 to 
2, after which point the mean remained the same and scores were widely 
distributed at each round.  

• Students with lower social–emotional skills (who were at the lower end of the 
distribution of social-emotional scores in Round 5) do not appear to develop 
and those with high levels of skills (who were at the higher end of the 
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distribution of social-emotional scores in Round 5) also show no signs of 
further improvement beyond the end of Kindergarten.  

Possible reasons for the lack of growth shown in these results include:  

• The same teachers rated students at the beginning and end of Kindergarten, 
possibly making them more sensitive to small signs of growth. Further, these 
teachers were more likely to understand or be trained in the use of similar 
instruments, such as the ECCD checklist.  

• Different teachers rated students at Rounds 3, 4, and 5 and were likely to have 
different expectations for social–emotional skills and abilities at Grades 1, 2 
and 3 compared with Kindergarten teachers. Possibly increasingly harsh 
teacher judgments about standards of social and emotional skills from Grade 1 
to 3, have masked student growth.  

• In tightly managed teacher directed classes, with little opportunity for student 
interaction, it is possible that student compliance may be the overarching 
factor that drives teacher ratings.  

The findings show that there is little growth in social and emotional skills from Rounds 2 to 5. 
Possible implications for the curriculum and teacher practice are that the strong emphasis on 
social–emotional learning in the curriculum guide for Kindergarten is possibly not extended 
into the curricula for the key learning areas relevant to this Study, such as Filipino, Mother 
Tongue Language, and Mathematics. This may possibly account for the apparent lack of 
growth. This topic is worthy of further exploration.   

Relationship between social–emotional and cognitive skills 

• Consistent with established literature, the relationship between social-
emotional, mathematics, and literacy skills is a significant and positive one at 
Round 5. Common cognitive skills underpin academic and self-regulation skills: 
children who function well would draw on these skills to form attachments 
with peers and teachers, and engage in the social process of learning. 

 Impact of context on student development and performance in 
school  

When comparing the three key school context variables of urban poverty, disaster, and 
conflict, the Study found that students living in conflict-affected areas achieved the lowest 
scores for literacy, numeracy, and social-emotional skills at Round 5. This result was consistent 
with findings from Rounds 1-4. Students who lived in disaster/urban-poor regions achieved, on 
average, the highest scores across all three domains. These findings highlight how conflict, as a 
school community context variable, has had a consistent and sustained negative impact on 
student performance during the first four years of schooling.       

Students who lived in urban-poor/disaster regions performed, on average, better than 
students who lived in disaster regions; likewise, those who lived in urban-poor/conflict regions 
performed better than students who lived in conflict-affected zones. This suggests that being 
in an urban environment may have a slight mitigating effect on student performance.  

 Impact of pre-school/day care attendance on student development 
and performance in school  

• On average, children who attended pre-school/day care achieved significantly 
higher scores in mathematics and literacy than those who did not.  

• There was no significant difference for social–emotional skills. 

• The difference between students who attended pre-school/day care and those 
who did not is narrowing as the Study progresses as the rate of growth for 
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students who did not attend pre-school is faster.  On average, students who 
attended pre-school grew 3 points less at each round compared to students 
who did not attend pre-school. However, at the end of Grade 3, students who 
attended pre-school/day care still outperformed those who did not. 

 Impact of student, home, community, school, and classroom factors  

The impact of student, home, classroom, community, and school factors were analysed 
individually before combining them all into one model to determine their relative importance. 
As a result, whilst some characteristics may have a significant impact on students’ achievement 
and growth over the Study, these same characteristics may not have a significant impact when 
all of them are considered as a whole. 

Student and home characteristics 

• Girls performed significantly better on literacy, mathematics, and social–
emotional skills. Although the difference between girls and boys was a 
statistically significant one for mathematics, it was very small.  

• For all domains, students from low SES backgrounds achieved the lowest 
scores on the literacy and mathematics assessments and also had the lowest 
scores on the SEDS. Students from high-SES backgrounds achieved the highest 
scores on all three domains.  

• Students who spoke the same language at home as the test had significantly 
higher scores. Note that all students who were tested in the Maguindanaon 
language lived in conflict-affected areas, so there may have been a 
confounding effect between the language spoken at home and the area in 
which the student was located.  

Classroom, community, and school 

• There were no consistent findings in relation to students’ achievement in 
literacy or mathematics at Round 5 and their teachers’ gender. Students of 
younger teachers (below 24 years) or older teachers (55 years or older) scored 
significantly higher than teachers who were aged 35 – 44 years. Students 
whose teachers were aged 45-54 years also scored significantly higher 
compared to students whose teachers were 25-34 years for literacy and 
mathematics and also compared to students whose teachers were less than 24 
years old, for mathematics. 

• The majority of teachers were fluent in the test language if the language was 
Tagalog or Sinugbuanong Binisaya. However, only 50% of the teachers were 
fluent in the test language if it was Maguindanaoan. Students of teachers who 
were not fluent in the test language scored significantly lower in all three 
domains, than those whose teachers were fluent.  

• The number of years that a teacher taught at the school had a significant 
effect on a student’s achievement in literacy and mathematics. Students 
whose teachers have been teaching for 11 years or more demonstrated 
significantly higher scores on literacy and mathematics. Students whose 
teachers had only been teaching for less than 2 years achieved significantly 
lower scores. 

• Students whose teachers had three years or more of pre-service education 
scored significantly higher on all three domains compared with other students 
whose teachers had less.   

• It was reported that 262 students received five hours or less of instruction per 
school day. These students scored significantly lower in all three domains 
compared with those who received more than five hours of instruction. 
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• A school head’s gender did not have any impact on students’ achievement in 
maths or literacy at Round 5. However, students of male school heads scored 
significantly lower in social-emotional skills compared to students of female 
school heads. 

• Students whose school head had completed a doctoral degree of units leading 
to a doctoral degree scored significantly higher (on all three domains 
compared with students whose school heads completed a Master’s or units 
leading to a Master’s degree.  

• The longer a school head had been in position, the higher the students’ 
achievement in literacy or mathematics is higher. This is likely to be related to 
a school head’s age where students of older school heads (45 years or above) 
score higher in literacy and mathematics compared to younger school years 
(25 – 44 years). 

 Development of skills considering all factors 

When all factors are considered in the model, the ones that are still significant are:  

• the context in which students live in,  

• whether the student attended pre-school attendance or not,  

• students’ socio-economic status, 

• teachers’ fluency in the test language or not, 

• the school head’s gender (this only affects students’ social-emotional skills 
achievement), and 

• the number of years that a school head has been in his/her position. 

Summary 

In summary, when considering each of the student, home, classroom, school, and community 
factors individually, they have a significant effect on a student’s achievement and growth over 
time. The advantage of including all the factors in a single model demonstrates their relative 
importance. For example, a teacher’s qualification may have a significant impact on students’ 
literacy achievement. But when considered with all the other factors that influence students’ 
lives, a teacher’s qualification becomes a weak effect.  

Students’ achievement and growth over time could mostly be explained by the background 
circumstances of the student, for example, where they live and their family’s SES level, rather 
than classroom or school factors. Some of these factors, for example attendance at pre-school, 
have had a greater effect on a students’ initial achievement, but not on a student’s progress 
throughout the study. Consistent with other literature, most of the variance in students’ 
achievement is attributable at the student level. As the sphere of influence becomes more 
distant, for example to the teacher, and further to the school head or school, the effect on 
students decreases. 

 Implications of key findings and recommendations 

The implications of these findings and recommendations for next steps have been categorised 
into system, school and classroom levels for key education stakeholders. 

 System-level results and implications 

System-level implications relate to the Department of Education in the Philippines. This 
includes coordination and communication functions carried out within the Department, and 
where relevant, interactions between the Department, UNICEF, SEAMEO INNOTECH and DFAT 
that would have an impact on policy, curriculum, assessment, teacher training and resource 
allocation. Under this category, nine results and implications are highlighted: 
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Result 1 Students demonstrated minimal overall literacy growth, with most 
unprepared for the Grade 4 curriculum. 

Implication: Intensive oral language support, practice opportunities and MTLBE 
resources may be required. 

Result 2 Students did not demonstrate the expected literacy levels for the end of 
Grade 3 in Mother Tongue in order to support transition to reading with 
comprehension in another language. 

Implication: Students falling further behind as Grade 4 moves from learning to read 
toward reading to learn. 

Result 3 Students demonstrated minimal mathematics growth, with most 
unprepared for the Grade 4 mathematics curriculum. 

Implication: Review curriculum for linking and opportunities to apply skills across 
strands, and repeating key concepts at different points.   

Result 4 High social and emotional skills continue to be positively associated with 
cognitive performance. 

Implication: Consider how the emphasis on SE skills is/can be extended beyond 
Kindergarten.  

Result 5 Students in conflict-affected areas continue to be the lowest performers 
overall in all three domains compared with other learning contexts 
(urban-poor and disaster-prone). 

Implication: Consider the access to skilled and fluent MT speaker teachers, and access 
to MT resources for children in conflict affected school communities.  

Result 6 Access to pre-school and frequency of attendance continues to make a 
positive difference to students’ literacy and mathematics achievement at 
the end of Grade 3. 

Implication: The benefits of preschool attendance are durable and seen for the duration 
of primary school, results which should be shared widely.  

Result 7 Low student SES continues to be strongly related to low performance in 
literacy, mathematics and social–emotional skills at the end of Grade 3. 

Implication: Family SES has a significant impact on student achievement and growth and 
requires specific programs within schools to counter 

Result 8 Students who dropped out of the Study due to absence on testing day 
were lower performers. 

Implication: Careful and accurate student attendance data collection and partnership 
with parents to convey the impact of absence and every day counts.  

Result 9 Girls continued to outperform boys in all domains at the end of Grade 3. 

Implication: Increased monitoring of boys attendance and performance is 
recommended, in cooperation with stronger partnerships with parents of 
boys. 

 School-level results and implications 

School-level implications are those that relate to the provision of human and financial 
resources to enable system-level policies. These resources allow the progression and 
implementation of the policies enacted at the school-level and the wider school community. 
Under this category, two results are highlighted: 
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Result 1 School head’s tertiary qualifications remain positively correlated with 
student achievement at end of Grade 3. 

Implication: This result continues to underline the value of highly qualified school 
leaders in the Philippines. 

Result 2 Fewer instructional hours per school day continues to be negatively 
related to student performance.   

Implication: This result reinforces the importance of schools’ compliance with 
Department of Education policies regarding minimum hours of instruction.   

 Classroom-level results and implications  

Classroom-level implications relate to the personal capabilities of the people in the classroom, 
including the teachers and students. This level addresses the individual knowledge and skills to 
be developed through training activities, supported with appropriate resources. Under this 
category, four results are highlighted: 

Result 1 Mother Tongue classroom learning environments are not equally 
resourced. 

Implication: Investigate and if necessary redress inequality in access to experience and 
resources in MTLBE. 

Result 2 Grade 3 teachers receive less professional development than teachers of 
Grade K, 1 or 2. 

Implication: Further investigate the access to PD for teachers of Grade 3 and if 
necessary and or appropriate, address lack of access to appropriate training 
and materials. 

Result 3 Students whose teachers have higher degrees continue to outperform 
students whose teachers have Bachelor’s degrees only. 

Implication: Underlines the value and benefit to students of highly qualified teachers.  

Result 4 Years of teaching experience is positively associated with higher student 
performance in literacy and mathematics. 

Implication: Underlines the value and benefit to students of experienced teachers. 
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2.0 BACKGROUND OF THE STUDY  

The Philippines ECCD Longitudinal Study aims to provide evidence to guide implementation of 
the Early Years Act, recognising the ages from zero to eight years as the first critical stage of 
educational development. The Study – funded by UNICEF and Australia-DFAT – collects 
evidence regarding children’s social, emotional, and cognitive skills in English and Filipino on 
six occasions: at the commencement of Kindergarten, at the end of Kindergarten, and at the 
ends of Grade 1, 2, 3, and 4. The Study measures growth and development over the period, 
year on year, and has targeted a range of variables (for example; SES, living context) in order to 
shed light on how skills develop in diverse contexts.  

The ECCD Longitudinal Study represents a major research investment into the effects of early 
childhood education in the Philippines where the education system has undergone extensive 
and ambitious reforms in recent years and transformed from a 10-year to a 13-year (K–12) 
system. By adding a compulsory Kindergarten (Foundation) year under the Enhanced Basic 
Education Act 2013, the Government of the Philippines acknowledges the critical importance 
of early years education. This Study underpins DepEd’s need to ensure that the teaching and 
learning processes and the policy environment under the new curriculum builds the right 
foundations for quality learning. The K–12 Basic Education Program is one of the most 
significant educational reforms in the country’s history. 

The cohort of learners was selected in 2015 for their alignment with a set of variables such as 
main island group, language, socio-economic status (SES), location, and preschool or day care 
attendance in order to shed light on how skills develop in diverse contexts. The three key 
context variables for this Study were whether the school was located in an urban-poor, 
disaster prone or conflict-affected school community. 

In Phase II (Rounds 5 and 6) the Study was framed by the following research questions:  

1. How do cognitive and social–emotional skills of young children develop/unfold in 
different contexts? 

2. How does participation in pre-school/day-care relate to children’s later cognitive and 
social–emotional skills development, learning experiences and performance in school? 

3. How do factors related to a child’s home, community, school and classroom, in 
different contexts, affect cognitive and social–emotional skills development in 
children? 

Over the four years of the Study, four major reports have been produced so far. The key 
findings that relate to the Early Years Act are as follows: 

• Students who attended preschool prior to attending formal schooling 
consistently outperformed those who did not. Of those who attended pre-
school, higher performance was demonstrated by students who attended 
more frequently, and by those who attended private pre-schools.  

• Students sampled from conflict-affected school communities demonstrated 
very low achievement in literacy, mathematics and social and emotional skills. 
The achievement gap is large and constitutes approximately two years of 
schooling.  

• Students with social and emotional skills scored as ‘high’ consistently 
outperformed other sampled students in literacy and mathematics at each 
round.  

These findings provide evidence of the continuing relevance of the objectives for the National 
ECCD System, described in the Early Years Act: to enhance the socio-emotional development 
of young people; to ensure young people are adequately prepared for formal schooling; to 
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enhance support provided to disadvantaged communities; and to improve quality of early 
learning programs. 

Rounds 1–4 of the Study confirmed the emphasis placed upon social–emotional skills in the 
DepEd K–12 curriculum, and the dire need to support student learning in conflict-affected 
school communities by contrasting their performance against sampled students from other 
variable groups. The Study confirmed the relationship between pre-school attendance and 
student performance and the need to continue to enhance the national ECCD system to 
ensure all students benefit from the head start gained through prior learning. 

In 2018, the Department of Education requested to extend the Study for two more years to 
collect evidence on the progression and growth of Grade 3 and 4 students in the sample. This 
extension comprises Rounds 5 and 6 (Grade 3 and 4) of the Study. The DepEd was particularly 
interested in how the Study might inform its understanding of student performance during the 
critical transition in language of instruction, which happens at the end of Grade 3. 

 Objectives of the Study 

Round 5 of the ECCD Longitudinal Study aims to answer the following three research 
questions.8 

1. How do cognitive, oral language and social–emotional skills of young children 
develop/unfold in different contexts? 

2. How does participation in pre-school/day care relate to children’s later cognitive and 
social–emotional skills development, and learning experiences in school? 

3. How do factors related to a child’s home, community, school and classroom, affect 
cognitive and social–emotional skills development in children? 

The three research questions are interlinked, and when answered together through a mix of 
research methods, provide a detailed picture of the state of early years education in different 
settings.  

The research is relevant to key stakeholders in early years education and is of potential benefit 
as follows, to: 

• DepEd Central, to inform the ongoing reform to the K–12 curriculum and assessment 

• Ministry of Basic, Higher and Technical Education of BARMM, for the emerging 
education development plans and reforms for Bangsamoro children 

• ACTRC, to expand, test, and refine the use of this quality assessment tool in and within 
new regions of the Philippines 

• The ECCD Secretariat, to understand the influence of pre-Kindergarten programs on 
cognitive, social and emotional skills development  

• DSWD (Department of Social Welfare and Development) to understand the influence 
of pre-Kinder programs on cognitive, social–emotional skills development.  

 Scope 

The ECCD Longitudinal Study is designed to follow a cohort of students, from public 
elementary schools, over the course of six years, measuring their cognitive, social–emotional 
skills over six rounds of assessments: at the start of Kindergarten (Round 1), end of 

 

8 These questions have been reworded from the original Request for Proposal and Contract; however, 
the overall meaning and intention have been retained. 
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Kindergarten (Round 2), end of Grade 1 (Round 3),9 end of Grade 2 (Round 4), end of Grade 3 
(Round 5), and end of Grade 4 (Round 6). This report covers Round 5 of testing and provides 
longitudinal data on student achievement and progress over the first four years of formal 
schooling.  

 Partnerships and collaboration 

The Australian Council for Educational Research (ACER) has partnered with SEAMEO 
INNOTECH to implement the ECCD Longitudinal Study. ACER is the lead organisation in the 
partnership, and is responsible for overall project management, research framework design, 
instrument development and data analysis. SEAMEO INNOTECH is the key program 
implementation partner, responsible for conducting each round of test administration and 
data collection, training field-test administrators, managing translation and addressing any 
language issues with other partners. Together, ACER and SEAMEO INNOTECH have established 
collaborative working relationships with both UNICEF and DFAT, who are the primary funding 
agencies for this Study.  

The ECCD Longitudinal Study embodies aid effectiveness principles by sharing approaches and 
resources with development partners. It builds on work undertaken by the ACTRC, a 
partnership between the University of Melbourne (UoM) and the University of the Philippines 
that is funded by the Australian Government, to assess student learning outcomes in 
Mindanao. ACER and the UoM have signed a memorandum of understanding that allows the 
ECCD Longitudinal Study to use the cognitive assessment instruments that have been 
developed by ACRTC, thereby extending their use across the Philippines. ACTRC is also 
supporting the Study through training staff and advising on the issues and challenges it faced 
while implementing this longitudinal study on student learning outcomes in the Philippines.  

In addition to the strong partnerships forged between the implementing partners of ACER, 
SEAMEO INNOTECH and ACTRC, the ECCD Longitudinal Study is working collaboratively with a 
range of other stakeholders, such as the Philippines DepEd; the Philippines DSWD; and DFAT in 
Manila:  

• DepEd is actively supporting the ECCD Longitudinal Study in a number of ways, 
including the provision of strategic policy advice, membership on the ECCD 
Longitudinal Study’s Research Advisory Committee, and providing human resource and 
logistical support during each round of test administration. Support is provided at the 
central, regional and divisional level.  

• DFAT has generously provided funding to the ECCD Longitudinal Study, and is also a 
member of the Research Advisory Committee.  

• DSWD has provided advice and support in locating pre-school/day care centres and 
data, and will support case study implementation.  

• ECCD Secretariat has provided advice and support regarding pre-school education, 
including networks and contacts. 

To facilitate field-level data collection, the project also coordinated closely with Local 
Government Units (LGUs), the Philippine National Police (PNP) and the Philippine Army, 
particularly in geographic areas with peace and security threats. 

  

 

9 Round 1 of the ECCD Longitudinal Study originally included 4516 students from 65 schools. Accounting 
for attrition in Rounds 2 and 3, the total number of students that were assessed at all three rounds was 
3393 from 65 schools. Attrition factors are discussed in Section 3.1.  
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3.0 METHODOLOGY  

 Overall study design 

In Round 5, the Study utilises a longitudinal quantitative design framework to answer the ECCD 
Longitudinal Study’s three research questions. Quantitative methods examined the results 
obtained from the learning assessments (LearnARMM), student, teacher, and school 
questionnaires, as well as student pre-school participation data.  

The quantitative analysis used a range of descriptive statistics, correlational analysis (to 
determine the relationship between two factors or variables), and latent growth modelling. 
Latent growth modelling enables the modelling of longitudinal results to demonstrate the 
pattern of growth over time as well as including predictor variables into the model which may 
affect growth, or outcomes at only one particular time. In this study, students have been 
assessed at five different time points. In the latent growth model, the data is grouped as a set 
of assessment occasions under each student.  

 Instruments 

A range of different instruments was administered during the five rounds of the Study. Table 
3.1 lists each instrument and the number of rounds in which it was administered. Annex 1 
provides more information about each instrument.  

Children’s literacy and mathematics competencies were assessed using the LearnARMM 
instruments, which are designed to measure achievement and growth in literacy and 
mathematics up to Grade 3 level, and closely reflect the grade level standards specified in the 
K–12 curriculum. The literacy test and mathematics test are both classroom administered 
multiple-choice paper and pencil tests. The Maguindanaon version of the LearnARMM literacy 
and mathematics instruments was used in the BARMM region of the Philippines, the Tagalog 
version in Luzon, and the Sinugbuanong Bisaya version in the Visayas, Davao and Sarangani, 
following the LearnARMM translation protocols. 
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 Table 3.1 Specific instruments used in the ECCD Longitudinal Study 

No. Tool No. administration rounds 

1 LearnARMM 5 

2 Student Questionnaire 2 

3 Oral Language Assessment 2 

4 Social and Emotional Development Survey 5 

5 School Questionnaire10 3 

6 Teacher Questionnaire11 4 

7 Explanatory Case Studies 2 

8 Pre-school attendance data12 1 

9 Parent/Caregiver Questionnaire13 1 

 Data collection 

Round 5 assessment was completed in two parts: part 1 was conducted at the end of Grade 3 
(between 4 to 22 March) for eight sites and part 2 at the start of Grade 4 (15 to 19 July) for 
Maguindanao I (see Table 3.2). Testing in Maguindanao was postponed to a later date due to 
the unstable security situation in the province and surrounding areas. Although this new 
schedule was not ideal, the research team wanted to avoid the potential highly negative 
impact on the Study if the Maguindanao cohort were to be dropped from the overall sample. 
Special security management measures were employed, such as close coordination with the 
Philippines Army and preparation of an emergency evacuation plan to ensure the safety of the 
research team as well as the research respondents.  

  

 

10 Informants for the School Questionnaire are the School Heads/Principals of schools sampled in this 
Study. In Rounds 2 and 3, the School Questionnaire was administered only to NEW principals in each 
sample school. In Round 5 it was readministered to all principals to obtain updated data on a range of 
factors including recent disasters and conflict affecting school communities. 
11 The Teacher Questionnaire is administered in each Round (commencing Round 2) as teachers will 
change as students move up through the school. 
12 Pre-school attendance data was collected from teachers in Round 1 and 2. A decision was made to 
collect pre-school data from parents for Round 3 and 5. 
13 The Parent Questionnaire supersedes the pre-school attendance data questionnaire. In Round 5 it 

was readministered to confirm the background information of each student in the sample. Questions on 
SES, parents and caregivers occupation have been incorporated as the circumstances of the family may 
have changed since this information was collected in Round 3 of the study in 2016.  



28 

 

Table 3.2 Round 5 test administration schedule 

Schools division 2019 Schedule No. test  
administrators 

Bulacan 11–14 March 8 

Quezon City 18–22 March  9 

Quezon Province 4–7 March  6 

Bohol 4–7 March  6 

Cebu City 18–21 March  10 

Southern Leyte 11–14 March  6 

Davao City 4–7 March  10 

Sarangani 11–13 March  6 

Maguindanao I 15–19 July  8 

 TOTAL 70 

The Grade 3 LearnARMM cognitive test was used in Round 5 in all sites, which meant that the 
instruments were administered to students individually. Other tools used were the Socio-
Emotional Development Survey, which was responded to by teachers of the cohort, and the 
School Questionnaire which was administered to all school heads.14 Also, Teacher 
Questionnaires were distributed to teachers of the cohort, including Grade 3 teachers in 
Maguindanao despite testing children at the start of Grade 4. This was conducted on the 
assumption that the Grade 3 teachers of the cohort were more familiar with the children’s 
socio-emotional development as they had known them for one school year compared to Grade 
4 teachers who had only had a relationship with the cohort for one month of school. (Note: 
the school year commences annually in June). 

After Round 5 testing, the team entered data from the questionnaires and scanned the 
LearnARMM answer sheets from the nine sites from July to August.  

Initial data cleaning of the SEDS, school head and teacher datasets along with the scanned data 
from ACTRC of the nine sites was submitted to ACER in October 2019. 

A team debriefing was held twice for Round 5 (in March for the eight sites and August for 
Maguindanao) to talk about successes and issues from the test administration. Good practices 
from Round 4 such as security assistance by the Philippine Army and early confirmation of 
sample schools of transferees from other sample schools were observed in Round 5. Another 
improved practice was the flexibility of the schools to reschedule if classes were suspended 
because of heavy rains or other commitments of the sample schools.  

  

 

14 In this report, the term ‘school head’ is used as the broad generic term and includes full-fledged 
principals, officers-in charge, acting school principals and any other school managers. 
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 Participants 

Annex 2 describes the sampling process used for the Study. In total, 67 schools were included 
in Round 5, and 65 schools participated in all five rounds. This section describes the 
characteristics of the students, teachers and school heads who participated in Round 5 and 
Table 3.3 gives the numbers of participants in each Round.  

Table 3.3 Number of students, parents, teachers, school heads and schools in each 
round 

  Round 1 Round 2 Round 3 Round 4 Round 5 

Students 4287 4523 3860 3449 3542 

Parents 0 0 3860 0 0 

Teachers 0 174 298 307 401* 

School heads 0 65 62 67 67 

Schools 65 67 67 67 67 

* The number of teachers increased from 307 in Round 4 to 401 in Round 5 due to the inclusion of students who 
had been retained and were learning in Grades 1 and 2 during this round. Therefore, teachers from Grades 1 and 2 
as well as the usual Grade 3 teacher who responded to the SEDS in relation to their students’ social–emotional skills 
using the SEDS, participated in the Study. This is also the reason why for the remainder of the report, teachers will 
be referred to as Round 5 teachers, instead of Grade 3 teachers.  

 Student sample 

There were 3,542 students who participated in Round 5. A total of 2,723 students participated 
in all five rounds. The characteristics of the participating students in each round are displayed 
in Table 3.4.  
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Table 3.4 Characteristics of students 

Student 
characteristic 

Categories N students (%) 

  Round 1 Round 2 Round 3 Round 4 Round 5 

Student age 3 years 

4 years 

5 years 

6 years 

7 years 

4 (0.1) 

424 (10) 

3484 (81) 

233 (5) 

26 (1) 

0 (0) 

6 (0.1) 

2721 (59) 

1650 (36) 

105 (2)   

0 (0) 

0 (0) 

0 (0) 

1401(29) 

3237 (67) 

0 (0) 

0 (0) 

0 (0) 

4 (0.1) 

2057 (60) 

0 (0) 

0 (0) 

0 (0) 

0 (0) 

5 (0.1) 

8 years 4 (0.1)  5 (0.1) 145 (3) 1236 (36) 1797 (51) 

9 years 6 (0.1) 8 (0.2) 48 (1) 67 (2) 1553 (44) 

10 years 1 (0) 2 (0.0) (0) 4 (0.1) 90 (3) 

11 years + 4 (0.1) 6 (0.1) (0) 10 (0.3) 16 (0.2) 

Missing 94 (2) 94 (2) (0) 71 (2) 81 (2) 

Student 
gender 

Girl 2051 (48) 2320 (48) 1871 (48) 1693 (49) 1730 (49) 

Boy 2229 (52) 2511 (52) 1989 (52) 1756 (51) 1812 (51) 

Pre-school 
attendance15 

No 851 (20)  962 (21) 679 (18) 591 (17) 614 (17) 

Yes 3058 (71) 3469 (75) 3145 (81) 2825 (82) 2760 (78) 

Missing 371 (9) 166 (4) 36 (1) 33 (1) 168 (5) 

Language at 
home 

Different from test 126 (3) 159 (3) 159 (4) 144 (4) 135 (4) 

Same as test 3192 (75) 3616 (79) 3615 (94) 3227 (94) 3037 (86) 

Missing 962 (22) 822 (18)  86 (2) 78 (2) 370 (10) 

Out of the 1,289 students who were not present in Round 5, but were part of the original 
sample:  

• 62% were not enrolled 

• 24% were absent on the day of testing 

• 9 % had transferred to a non-sampled school 

• 7% had dropped out of school.16 

It should also be noted that 140 students in the sample of 3542 students at Round 5, were 
reported to not be in Grade 3 at the time of the Round 5 assessment. Of the 140 students, 16 
were still in Grade 1 and 124 in Grade 2. Information was missing about a further eight 
students as to their grade level at Round 5.  

Table 3.5 gives more information about the distribution and student demographic variables of 
the Round 5 student sample and the students who were not present. The percentage 
calculation of absent students was based on a total of 1,292 students who were not present 
for Round 5. 

  

 

15 Parent reported. At Round 3, a new instrument was developed and administered to collect data directly from 

parents and carers about pre-school and SES-related information (Questionnaire for the Parent/Guardian). 
16 Figures add up to more than 100% due to rounding. 
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Table 3.5 Number of students, absent students, and schools across context variables in 
Round 5 

   Students (%) Absent (%) Schools (%) 

Island group Luzon 1293 (37) 502 (39) 20 (30) 

Visayas 1113 (31) 319 (25) 26 (39) 

Mindanao 1136 (32) 468 (36) 21 (31) 

Total N (%) 3542 (100) 1289 (100) 67 (100) 

Test language Tagalog (Filipino) 1178 (33) 238 (18) 20 (30) 

Sinugbuanong 
Binisaya 

1746 (49) 299 (23) 36 (54) 

Maguindanaoan 322 (9) 79 (6) 11 (16) 

Rural or urban Rural 1554 (44) 504 (39) 37 (55) 

Urban 1988 (56) 785 (61) 30 (45) 

Figure 3.1 shows that 73% of students lived in disaster-prone areas, 58% in urban-poor areas, 
and 10% lived in conflict-affected areas. All students who were tested in the Maguindanaon 
language were located in conflict-affected areas. In all five rounds, no student lived in a 
conflict-affected area and a disaster-prone area. However, there was a large overlap of 
students who lived in both disaster-prone areas that are also classified as ‘urban-poor’. Figure 
3.1 shows this overlap and the exact split between the groups is displayed in Table 3.6. The 
size of the squares reflects the number of students living in each region. 

  

 

 

 

 

 

 

 

Figure 3.1 Proportions of students living in different areas in Round 5 
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Table 3.6 Percentage of students living in different areas 

Region N students (%) 

Round 1 Round 2 Round 3 Round 4 Round 5 

Conflict 187 (4) 223 (5) 168 (4) 139 (4) 145 (4) 

Urban-poor 322 (8) 449 (10) 374 (10) 329 (10)  335 (9) 

Disaster 1286 (30) 1278 (28) 1131 (29) 1028 (30) 1054 (30) 

Disaster and urban-poor 1946 (45) 1956 (43) 1638 (42) 1459 (42) 1507 (43) 

Conflict and urban-poor 277 (6) 319 (7) 233 (6) 211 (6) 220 (6) 

Disaster and conflict 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Missing data 262 (6) 372 (8) 316 (8) 283 (8) 281 (8) 

TOTAL 4280 (100) 4597 (100) 3860 (100) 3449 (100) 3542 (100) 

 Teacher and school head sample 

The Round 5 TQ and School Questionnaire were completed by 401 teachers and 67 school 
principals respectively. As Round 1 and Round 2 teachers were the same teachers (from the 
start and end of Kindergarten respectively), only the results from Round 2 are shown. 

Teacher-reported absenteeism remained low for Round 5 teachers similar to Round 4. 65% of 
Round 5 teachers indicated that they had not been absent for any days in the past month, and 
28% indicated that they were only absent for one to two days. Only four teachers reported 
being absent for more than 10 days in the past month. 

Teacher and school head demographics  

Similar to Round 4, the majority of teachers were female (N = 363); 24 were male teachers (14 
unknown), and there were 38 female principals and 29 male principals. The age categories of 
teachers and principals who completed the questionnaires are shown in Table 3.7. 

As noted in Section 3.4, teacher numbers increased at Round 5 due to the increase of students 
from previous rounds who were absent on the day of testing. Many of these students had 
been retained in previous grades. 

Table 3.7 Age categories of teachers and school heads at Round 5 

Age category Teacher N (%) Principal N (%) 

19 years or younger 5 (1) 0 (0) 

20–24 years 18 (4) 0 (0) 

25–34 years 104 (26) 2 (3) 

35–44 years 135 (34) 11 (16) 

45–54 years 99 (25) 31 (46) 

55 years or older 32 (8) 23 (34) 

Missing or invalid 8 (0.2) 0 (0) 

TOTAL 401 (100) 67 (100) 
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The single largest age cohort of Grade 3 was teachers aged between 35 and 44 years. This 
differed from Round 4 (the end of Grade 2), where the largest cohort was teachers aged 
between 45 and 54 years.  

Table 3.8 shows the number of years the sampled teacher or school head had been a teacher 
or head, and also how long they had been a teacher or head at the sampled school. A greater 
proportion of teachers had taught at the school longer than the head had been present at the 
school (52% of teachers had been at the school 6 years or more compared to 18% of school 
heads).  

Table 3.8 Years of experience as a teacher or principal at Round 5 

 Categories Teacher (%) School head (%) 

Total no. years of 
being a teacher or 
school head 

Less than 2 years 25 (6) 3 (4) 

2–5 years 52 (13) 9 (13) 

6–10 years 87 (21) 25 (37) 

11–20 years 125 (31) 18 (27) 

21–30 years 73 (18) 7 (10) 

More than 31 years 18 (5) 2 (3) 

Missing/invalid 23 (5) 3 (4) 

TOTAL 401 (100) 67 (100) 

No. years of being a 
teacher or school head 
at sampled school 

Less than 2 years 57 (14) 26 (39) 

2–5 years 61 (15) 22 (33) 

6–10 years 81 (20) 10 (15) 

11–20 years 93 (23) 2 (3) 

21–30 years 33 (8) 0 (0) 

More than 31 years 5 (1) 0 (0) 

Missing/invalid 71 (18) 7 (10) 

TOTAL 401 (100) 67 (100) 

Table 3.9 shows the language spoken fluently by the teacher and school head. The totals are 
greater than the whole number of heads and teachers as some were fluent in multiple 
languages. The majority of the teacher and school head sample were fluent in either 
Sinugbuanong Binisaya (school heads, 61%; teachers, 57%) or Tagalog (school heads, 34%; 
teachers, 75%) at home. In comparison, 54% of students’ Mother Tongue was Sinugbuanong 
Binisaya (54%) and 34% was Tagalog. Only 3% of teachers reported that they were fluent in 
Maguindanaoan compared to 10% of students whose language was Maguindanaoan.  
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Table 3.9 Language fluently spoken by Round 5 teachers and school heads 

 Language spoken at home Language fluent in 

Teacher (%) School head 
(%) 

Teacher (%) School head (%) 

Cebuano 220 (55) 41 (61) 227 (57) 42 (63) 

Tagalog 174 (43) 23 (34) 300 (75) 52 (78) 

Maguindanaoan 7 (2) 9 (13) 11 (3) 5 (7) 

Iloko 11 (3) 1 (1) 21 (5) 2 (3) 

Hiligaynon 14 (3) 1 (1) 24 (6) 6 (9) 

Bikol 8 (2) 0 (0) 10 (2) 2 (3) 

Aklanon 1 (0) 0 (0) 4 (1) 1 (1) 

Chabacano 0 (0) 0 (0) 0 (0) 0 (0) 

Kinaray-a 1 (0) 1 (1) 10 (2) 1 (1) 

Maranao 0 (0) 1 (1) 10 (2) 0 (0) 

Waray 2 (0) 0 (0) 9 (2) 0 (0) 

Suriganonon 2 (0) 0 (0) 3 (1) 0 (0) 

Pangasinense 3 (1) 0 (0) 7 (2) 0 (0) 

Yvanag 0 (0) 0 (0) 1 (0) 0 (0) 

Kapampangan 1 (0) 0 (0) 1 (0) 1 (1) 

Tausug 0 (0) 0 (0) 0 (0) 1 (1) 

Ivatan 0 (0) 0 (0) 0 (0) 0 (0) 

Sambal 1 (0) 0 (0) 1 (0) 0 (0) 

Yakan 0 0 0 0 

Teacher knowledge and skills 

Three teachers in Round 5 reported that they were not a licensed teacher, compared to only 
one teacher in each of Rounds 3 and 4. Table 3.10 shows the highest completed level of 
education of Grade 3 teachers and school heads in Round 5. School heads tended to have 
higher levels of qualification than teachers – 31% of heads had a doctoral degree or units 
contributing towards a doctoral degree compared to 2% of teachers. However 58% of 
principals had a Master’s degree or units leading to a Master’s degree compared to 63% of 
Round 5 teachers. 

Table 3.10 School heads’ highest completed level of education 

 Round 5  
school heads (%) 

Round 5  
teachers (%) 

Doctoral degree 9 (13) 4 (1) 

Units leading to a Doctoral degree 12 (18) 6 (1) 

Master’s degree 20 (30) 46 (11) 

Units leading to a Master’s degree 19 (28) 207 (52) 

Bachelor’s degree/college undergraduate 3 (4) 121 (30) 

Post-secondary course  0 (0) 0 (0) 

Invalid/Missing 4 (5) 17 (4) 

TOTAL 67 (100) 401 (100) 

In Round 5, 30% of teachers indicated that they had received more than three years of pre-
service teacher training (see Table 3.11). However, 34 teachers indicated that they did not 
receive any pre-service training at all.  
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Table 3.11 Pre-service teacher training duration of teachers 

Teacher training Round 5 (%) 

Short course of less than 1 year duration 90 (22) 

1 year of pre-service teacher training 56 (14) 

2 years of pre-service teacher training 23 (6) 

3 years of pre-service teacher training 19 (5) 

More than 3 years of pre-service teacher training 122 (30) 

No training 34 (8) 

Invalid/Missing 57 (14) 

TOTAL 401 (100) 

Table 3.12 lists the varied major areas of teaching specialisation reported by Grade 3 teachers. 
Responses of ‘Other’ reflect teachers who were trained less recently where specialisation was 
not possible. For the newer teachers, areas of specialisation included industrial arts, values 
education, library science and information technology.  

Table 3.12 Major area of teaching specialisation reported by teachers  

Areas of teaching specialisation Round 5 teachers (%) 

Mathematics 40 (10) 

Science 15 (4) 

English 42 (10) 

Filipino 32 (8) 

Music/Arts 2 (0) 

Social Studies  18 (4) 

Home Economics 27 (7) 

Physical Education 1 (0) 

Special Education 7 (2) 

Early Learning 2 (0) 

General Education 175 (44) 

Other 11 (3) 

Invalid/Missing 29 (7) 

TOTAL 401 (100)  

Figure 3.2 shows the percentages of teachers in each Round who attended in-service teacher 
education in one of the following areas in each Round (total number of teachers is shown at 
the top of each bar).  
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Figure 3.2 Percentages of teachers who attended in-service teacher education in 
different areas  

Overall, lower proportions of Grade 3 teachers at Round 5 reported attending in-service 
training in the past 5 years, in all areas compared to Round 3 (Grade 1) and Round 4 (Grade 2) 
teachers.  
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4.0 LITERACY, MATHEMATICS, AND SOCIAL AND 
EMOTIONAL SCALES 

Chapter 3 provided descriptive data on the Round 5 sample of students, teachers, school 
heads and schools, and made some comparisons to the previous rounds. This chapter 
describes the responses to the mathematics and literacy tests and the SEDS. 

The responses to the mathematics and literacy tests were analysed using item response theory 
(IRT). In particular, Rasch modelling was used to construct a metric to measure both student 
performance and item difficulty on a single scale. Students with high scale scores have high 
abilities and students with low scale scores have low abilities. Similarly, items with high scale 
scores are difficult and items with low scale scores are easy. 

We know what skills are needed to respond correctly to each item, so by comparing a 
student’s ability score with the difficulty scores of the items we can make inferences about the 
skills a student has mastered and the skills they still need to learn. Ultimately, we are able to 
describe a developmental path for a learning area, divided into levels, along which most 
student’s progress from one stage to the next, and we can locate each student’s current 
developmental stage. We describe the kinds of skills that students have mastered when they 
complete a level. When they commence a level, they have few of these skills, and, as they 
improve they gradually demonstrate more of these skills, until they are all mastered and they 
can progress to the next level.  

Annex 3 provides more detail about how the scales for literacy and mathematics performance 
were constructed in Round 5. Annex 4 displays the proficiency levels for literacy and 
mathematics with a description of the skills the students should achieve at each of those 
levels.  

 Literacy 

 Literacy findings overview 

The Round 5 literacy test administered to Grade 3 students was an independent, multiple-
choice test. The administrator gave each student a test and supervised the class. This built on 
the administration process of Round 4 where students completed the first part of the test in 
small groups with the administrator reading some parts aloud. The second part was completed 
independently by the students. 

The tests were administered in the Mother Tongue used for instruction in the students’ 
schools. Students have been divided into four groups here, based on their responses in Round 
5 literacy to provide a simple summary of the skills they were able to demonstrate: 

- Moderate: 40% of students could understand simple meaning in short simple 
texts 

- Low: 10% of students could read very simple texts with limited understanding 

- Very low: 10% of students could read a sentence with limited understanding. 

- Below the test: 40% of students answered each question incorrectly or gave no 
response.  

• Moderate students (the highest performing group) were not yet reading at 
Grade 3 level expectations. 

• None of the sampled students could interpret the meaning of a longer 
informational text, a skill considered appropriate for Grade 3. 
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The K–12 Curriculum Guide Mother Tongue Grade 1–3 May 2016 describes the grade level 
standard as ‘the learner … reads and writes literary and informational texts’ (p. 10). The 
content standard is described as ‘demonstrates understanding of grade level literary and 
informational texts’ (p. 132). The performance standard is described as ‘comprehends and 
appreciates grade level narrative and informational texts’ (p. 132). In particular, a Grade 3 
student’s reading comprehension skills should enable them to:  

• note important details in grade-level narrative texts: a) character b) setting c) 
plot [problem and solution] (p. 133). 

• give the correct sequence of 3–5 events in a story (p. 135)  

• give the main idea of a story or a poem (p. 135) 

• infer characters feelings and traits in a story (p. 137) 

• identify the important story elements (p. 138) 

• predict the possible ending of a story (p. 139) 

• note important details in grade-level informational texts (p.142) 

• infers important details and sequence events from an informational text (p. 
143) 

• identify the author’s purpose for writing a selection (p. 144) 

Table 4.1 shows the students divided into four groups based on their Round 5 literacy scores: 
below the test, very low, low and moderate with a description of the skills each group can 
demonstrate. Each group can also demonstrate the skills of any group that is below them on 
the table. 

Table 4.1 Ability groups and levels of achievement 

Ability Description 

Moderate 
Almost 40% of 
students could 
understand 
simple meaning 
in short, simple 
texts 

Approximately 40% of students had elementary comprehension skills that allowed them 
to interpret simple, familiar stories, very short information texts, very simple non-
continuous texts and some longer story texts. They could recognise main ideas, 
understand a simple order of events, interpret reworded ideas, make generalisations 
about characters and make simple links within a simple text. 
They had mastered simple verb tenses. 

Low 
10% of students 
could read very 
simple texts 
with limited 
understanding 

Approximately 10% of students could locate literal information from texts when there 
was some similar information nearby, indicating limited comprehension. They could fill 
more gaps in single, simple sentences, but they had not yet mastered verb tenses. 

Very low 
10% could read 
a sentence with 
limited 
understanding 

Approximately 10% of students could select the correct word to fill a gap in a simple, 
single sentence when the task was very easy, and they could locate some prominent, 
directly stated information in texts when there was no similar information nearby. 
(Students can do this by matching some key words from the question, and the options to 
the text.  They do not need to fully understand the text.)  

 

Below the test 
40% could not 
yet read a 
sentence 

At least 40% of students answered each question incorrectly or gave no response. They 
could not read a single, simple sentence with comprehension. There were no easier 
items in the test that assessed comprehension of single words. 

 

Students in the moderate group are not yet reading at Grade 3 level expectations. They meet 
some of the expectations for story texts, but not for informational texts in Mother Tongue.  
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Students in the moderate group were not able to demonstrate the following skills: 

• understand the main ideas, or details of a longer informational text considered 
appropriate for Grade 3  

• recognise the purpose of a very common organisational feature of an 
informational text 

• make inferences from story texts, but they did understand explicit information  

• know a less-familiar word where there was little support for the meaning in 
the text  

• interpret a complex table that required careful thinking when this was a 
challenging task  

Overall trend 

Students sampled at Round 5 made limited progress from Grades 2 to 3. The less proficient 
students (who were at the lower end of the distribution in Round 5 which was aligned with 
lower levels of the literacy described scale) have slowly caught up. This is evident as the lower 
end of the distribution has moved to a slightly higher position on the literacy described scale. 
The more proficient students (who were at the higher end of the distribution in Round 5 which 
was aligned with higher levels of the described scale) made little improvement, in that this 
higher end of the distribution has made little movement up the described scale. Even the most 
proficient students were found to be only moderate readers who could read a simple text with 
understanding.  

 

 Literacy skills assessed 

There were 54 items in the Round 5 literacy test, but nine text comprehension items were 
dropped from the analysis, because the statistics were so poor that these items provided no 
useful measurement information (see 4.1.3), which left 45 items for scaling and reporting.  

The test was designed to assess skills in the Mother Tongue curriculum from sentence-level 
reading skills in Grade 1 to comprehension of longer stories and informational texts of 100–
200 words in Grade 3. 

The item types were as follows: 

• sentence and word comprehension (7 items) 

• cloze (7 items)  

• text comprehension (12 texts; 31 items reduced from 40) 

Sentence and word comprehension 

Students selected a word to fill the gap in a simple sentence. Some items required knowledge 
of correct syntax and others required understanding of the meaning of the sentence. At the 
word level, students selected a synonym, an antonym and completed a compound word.  

The easiest item was to find an opposite word (60% correct) and the hardest was to complete 
a compound word (40% correct).  

Cloze  

This task had a text of 53 words with 7 gaps. All of the cloze items assessed grammar 
knowledge, mainly verb tenses. Approximately one-third of students knew common verb 
tenses (between 33% and 37% correct). One item, that required knowledge of plurals, was 
slightly easier (41% correct).  

Text comprehension 

There were 12 texts: 
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• a short story (41 words) 

• four longer stories (168 words; 182 words; 135 words; 94 words) 

• a poem (32 words) 

• a short and a long informational text (77 words; 183 words) 

• four non-continuous informational texts: map (25 words), sign (3 words), 
tables (59 words; 78 words).  

Non-continuous texts do not use paragraphs of prose. Words are presented in lists, tables, 
labels, or brief statements. 

 Dropped items, guessing, and motivation 

Dropped items 

Nine of the 40 text comprehension items were dropped from the analysis:  

• longer information text – interpret meaning ( x 3) 

• non-continuous complex table – interpret meaning (x 2) 

• interpret less familiar vocabulary (x 1) 

• understand implied ideas in stories (x 2) 

• recognise text purpose (x 1) 

The dropped items addressed a wider range of reading skills than the retained items. These 
skills are required for understanding Grade 3 level texts. The items that were retained mainly 
focused on locating directly stated information and making very simple interpretations that are 
simpler skills required for understanding short, simple Grade 2 level texts.  

The statistics for the dropped items were poor quality because the items were too hard for the 
students. The items tested the comprehension skills required to read Grade 3 level texts with 
good understanding, but the students had not yet mastered these skills, so most of the higher 
ability students guessed and many of their guesses were incorrect. This meant these items did 
not differentiate between higher and lower ability students, which is the primary 
measurement purpose of the test. These items only contributed test ‘noise’ because lower 
ability students had the same chance of guessing correctly as higher ability students. For an 
item to contribute to test measurement, the average ability of the students who selected the 
correct answer must be substantially higher than the average ability of students who selected 
the incorrect options. (The average ability of students was based on the number of test items 
answered correctly.) 

Guessing 

Guessing was evident in the harder items. It is indicated when the correlation between the 
higher ability students answering this item correctly and also answering other items correctly 
drops to below 0.2. Where the correlation is higher (e.g. above 0.3), the average ability of the 
students who answer correctly is much higher than the average ability of the students 
selecting each of the incorrect options. This means the item discriminates between higher and 
lower ability students. Guessing was also revealed when each of the options for a question was 
selected by approximately one-quarter of the students, which was also evident in many of the 
harder items. Some options are usually less plausible than others, so a distribution such as this 
suggests extensive guessing. 

All the dropped items had very low correlation statistics. Four items with correlations below 
0.2 (down to 0.14) were retained to minimise the extent of item loss, but these four items 
revealed a substantial amount of guessing. Ideally, items with these statistics would also be 
dropped.  
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Motivation 

Motivation obviously influences test performance. Unfortunately, it is possible to select 
answers to multiple-choice questions without trying. However, guessing was much less evident 
in the easier items, which suggests that students did try if they thought they could answer. 
One of the easiest items was almost at the end of the test (item 51). It was answered correctly 
by 52% of students and had a high correlation of 0.38. This suggests at least half the students 
were still paying attention and trying to answer questions where they could, right to the end of 
the test.  

Anecdotal reports from some of the administrators were that some students completed the 
test very quickly. It is possible that students with very limited reading skills quickly realised the 
test was too hard for them and simply guessed. Usually highly able students enjoy tests and 
the opportunity to showcase their skills, so it is also telling that they were not able to answer 
the nine harder items that were dropped, suggesting they really do not yet have these kinds of 
comprehension skills.  

 Literacy levels 

Table 4.2 provides a detailed description of students’ skills, based only on the items in the 
Round 5 test.  

Table 4.2 Detailed level descriptions Round 5 literacy 

Level No. 
items 

Correct 
answers  

Skills  

Moderate 21 25–37% 
correct 

• recognise a reworded expression of an idea to interpret information in a 
story/poem and interpret information in a table 

• locate directly stated information that requires interpreting the order of 
events 

• recognise a main idea in a poem when there are multiple clues 

• make simple predictions when there are multiple clues  

• generalise about a character’s attributes 

• recognise a familiar text type  

• understand some common expressions  

• link information to interpret the meaning of a word in context 

• use information from the diagrams and text to infer the purpose of a 
very simple sign 

• select the correct verb tense or adverb to complete cloze (x 6) 

38% of students above this level; 62% below 

Low  13 38–50% 
correct 

• locate directly stated information in the longer stories, when there is 
some similar information nearby 

• recognise a main idea in a story when the idea is familiar and predictable  

• locate information on a simple map when there is some similar 
information nearby  

• select the word to complete a compound word 

• select the word to complete a simple simile  

• select the phrase that makes a complete sentence 

• select the correct plural to complete cloze (x 1) 

50% of students above this level (50% below) 

Very low  11 51–60% 

correct 

• locate directly stated information in a prominent position in texts when 
there is no similar information nearby  
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• locate information on a simple map when there is no similar information 
nearby  

• find a synonym/antonym  

• complete a simple sentence with an adjective/verb 

Below the 
test 

0 Over 
60% 

correct 

• No items easy enough for these students 

 

Below the test: 40% of students cannot yet read a sentence  

40% of the Round 5 students answered each question incorrectly or gave no response. They 
could not read a single, simple sentence with comprehension. There were no items that 
assessed comprehension of single words.  

The test did not have any items that were easy enough to estimate the true ability of these low 
performing students. They were likely to be in Level 3, or even lower. Some may possibly be at 
the bottom of Level 4, based on previous tests, where there were some easier reading 
questions that they could answer.  

Very Low: 10% of students could read a sentence with limited understanding  

10% of students could only read a few words with limited understanding. They could select the 
correct word to fill a gap in a simple, single sentence. They could not apply correct grammar 
and syntax to fill gaps. While they could locate some prominent, directly stated information in 
texts when there was no similar information nearby, this did not indicate comprehension. 
Students could match some key words to the text from the question and the answer options 
so they did not need to fully understand the text. This indicated that these students have some 
word scanning and matching skills.  

Low: 10% of students could read very simple texts with limited understanding  

Just over 10% (12%) of students were beginning to show some simple understanding of short 
texts. They were able to make literal meaning from texts when there was some similar 
information nearby, indicating there was likely to be limited comprehension; however, they 
could not yet interpret texts to fully to understand the meaning. Their skills in making 
meaningful completions to fill the gaps in single, simple sentences had improved, but they had 
not yet mastered verb tenses.  

Moderate: Almost 40% of students could understand simple meaning in short, simple 
texts  

Almost 40% of students (37%) were in Low Level 5. These students were starting to read for 
meaning. They were developing some of the essential elementary comprehension skills that 
allowed them to interpret simple, familiar stories, very short information texts and very simple 
non-continuous texts. Some of the longer story texts were Grade 3 level, but the other texts 
would mainly be considered appropriate for Grades 1 and 2.  

Students could recognise main ideas, understand a simple order of events, interpret reworded 
ideas, make generalisations about characters and make simple links within a text. Students 
who were only just becoming moderate readers, could only do some of these skills, while 
others, who were more advanced could do all of them. Most students in this group had 
mastered simple verb tenses that were assessed in the cloze task.  

Moderate students were not yet reading at Grade 3 level expectations  

Students with moderate reading ability met some of the Grade 3 level expectations for story 
texts, but not for informational texts or non-continuous texts.  
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• Three of the four items from the longer informational text (183 words) were 
dropped because they were too hard for all of the students. This text was 
considered appropriate for Grade 3. The sentences and structure of the 
information text was simple, with only some unfamiliar vocabulary. However, 
there was a lot of competing information. The text was a similar length to one 
of the stories that students with moderate reading ability could mostly 
understand, suggesting the length was not the problem with the informational 
text. The higher ability students in Round 5 did not yet have the 
comprehension skills to understand the kinds of informational texts that they 
are expected to read in Grade 3.  

• Another dropped item required students to know the purpose of an 
organisational feature of an informational text. Again this suggests that 
students do not yet have the skills to negotiate and understand informational 
texts.  

• Two of the dropped items required students to make inferences from story 
texts. Moderate ability students were able to answer the other questions 
about literal meaning in these stories, but they were not able to interpret the 
implied ideas in the text. They were able to interpret an implied idea by linking 
a simple, familiar diagram to a very short text, which suggests that these skills 
are still at a very early stage of development.  

• Two of the dropped items required students to interpret a complex table that 
required careful thinking. This was a challenging task, well beyond the abilities 
of these students.  

• One dropped item required students to know a less familiar word where there 
was little support for the meaning in the text. It is likely that these students’ 
vocabularies do not yet extend to less familiar words that are often included in 
texts considered suitable for Grade 3.  

 Longitudinal trends 

Scale-level descriptions 

The detailed level descriptions given previously in Table 4.2 are based on the Round 5 test 
only. This is useful as it allows for a detailed analysis of the skills students demonstrated in this 
test.  

The longitudinal scaling is a probability model that takes previous test performance into 
account. This means that on the longitudinal scale report, the level descriptions shown in Table 
4.3 are more broadly generalised across all of the tests.  

Longitudinal report 

Figure 4.1 shows the distribution of student performance over the five rounds of the study to 
date. For Round 5, the middle 50% of students were in Level 4 (the box) with 25% in Level 3 or 
below and 25% in Level 5 or above. The bar across the box indicates the mean. This can be 
compared to the 50% division in the detailed description in Table 4.2. Students with very low 
reading skills are located below this point. It is not possible to accurately estimate the location 
of students whose skills were below the test, but they are likely to be in Level 3 or even lower. 
Students with low ability were just above the mean in Level 4 and students with moderate 
reading ability were further above the mean at the top of Level 4 and in Level 5. A very small 
number of students, who answered most items correctly were in Level 6. 
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Figure 4.1 Longitudinal distributions for literacy achievement in Round 5 

Table 4.3 Described proficiencies for literacy  

LEVEL 6: Insufficient information to describe above Level 5 

LEVEL 5: Read stories, short, simple information texts, tables, poems and maps to locate information and 
make simple interpretations when there is some competing information. Interpretations include making 
predictions, generalising about characters and forming a broad understanding.  Recognise familiar text 
types and apply knowledge of grammar and syntax to complete written sentences. 

LEVEL 4: Match a short, written description to an illustration. Read short descriptive texts and simple maps 
and locate directly stated information when there is little competing information. Sequence three events.  
Identify the correct written spelling for some common words with 6–8 letters. Apply knowledge of grammar 
and syntax to orally complete simple sentences. 

LEVEL 3: Know the names and sounds of most letters. Listen to a short narrative, poem, or information text 
and orally recall prominent information where there is some competing information, make simple oral 
interpretations and make oral inferences about characters and the author’s purpose. Understand that 
words are read from left to right with a return sweep. 

LEVEL 2: Distinguish between letters, numbers and other symbols. Identify similar and different sounds in 
words. Recite a poem or rhyme. Identify a shape. Recognise when a word has one syllable. Blend two 
syllables into a less familiar word. Listen to a simple story and make inferences about the plausibility/reality 
of the described events. 

LEVEL 1: Respond to questions relating to personal experience. Describe familiar situations. Identify familiar 
animals, things, and objects. Understand that meaning is assigned to words. Write some recognisable 
letters for one’s name. Blend two syllables to form a highly familiar word. 
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The overall trend is one of limited progress and a shrinking distribution with the less proficient 
students slowly catching up and the more proficient students making little improvement. 
Three-quarters of the students are in Levels 3 and 4. Level 3 students are not yet reading for 
meaning and Level 4 students are still at the very early stages of understanding a few words 
and short sentences. This is of concern, as the detailed level descriptions for the tests that 
were provided in Table 4.1 show that the more proficient students are only just beginning to 
read a range of simple texts with understanding by Level 5 and none can yet interpret the 
meaning of a longer information text.  

It is also concerning that the description of Level 6 on the scale is very limited because most of 
the harder items in the test were dropped.  

Figure 4.2 shows the percentiles for each level, which is another way to illustrate the trend of 
students becoming stuck at Level 4 which is a very simple, literal level of understanding of 
simple texts where much of the meaning is missed.  

 

  
Figure 4.2 Sampled students’ literacy achievement in Rounds 1–5 

Few students progressed to Level 5 in Round 5. There was only a 3% increase between Rounds 
4 and 5. There was no growth at all for students projected to be in Level 6, which sits at 3%, 
the same as for Round 4.  

 Regional variation 

Students from Luzon (666) had a slightly higher mean literacy score than students from the 
Visayas (654) and both were considerably higher than Mindanao (635), as shown in Table 4.4. 
Luzon might have been expected to have a higher mean score as Filipino is also the Mother 
Tongue used for instruction, which meant students in Grade 3 only had two languages to 
manage whereas students in the Visayas and Mindanao had three languages.  

Students in Luzon also had the greatest range of scores; all regions recorded the same 
minimum score but Luzon had students with scores up to 830. This is shown in the standard 
deviations.  
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Table 4.4 Mean literacy scores for Round 5, by region 

  N Mean SD SE 

95% Confidence 
interval for mean 

Min. Max. 
Lower 
bound 

Upper 
bound 

Literacy 
achievement  

Luzon 1293 666 50.74 1.41 663.59 669.12 428 830 

Visayas 1113 654 42.43 1.27 651.86 656.85 428 773 

Mindanao 1136 634 36.35 1.08 632.65 636.89 428 784 

Total 3542 652 45.83 0.77 650.95 653.96 428 830 

 Which reading skills might be problematic?  

The findings show that students have difficulties understanding the meaning of texts. The 
assessment shows some of the kinds of reading skills that students can or cannot demonstrate, 
but it does not provide diagnostic evidence of why they have these problems. It is possible that 
limited fluency, limited text-based listening comprehension skills, or a combination of both 
may be the cause. More research is required to identify the source of reading comprehension 
problems. Possible implications for the curriculum are suggested here with some ideas about 
where greater skill development may possibly be required.  

Fluency 

Earlier rounds suggested many students had learned to decode with reasonable accuracy in 
their Mother Tongue – they could read single words and short texts aloud. It is possible that 
their decoding was still too slow to support making meaning beyond a few sentences. It is also 
possible, that lack of practice in reading aloud in Mother Tongue in Grade 3 means that these 
fragile, emergent fluency skills have been lost. Frequent practice is required for several years 
to consolidate these skills.  

Students need an extensive collection of short, simple, engaging texts to build their fluency.  
Sufficient supplies of early readers in Mother Tongue are likely lacking in many classrooms, 
especially for Maguindanaon students.  

Students need daily one-to-one practice reading a wide variety of readers aloud, with a 
teacher or skilled reader listening and correcting errors. It is critical that students are not 
‘reading’ texts they know off by heart. 

Comprehension 

Earlier rounds suggested many students had basic oral language skills in their Mother Tongue 
and were able to understand a very simple, short story, but struggled to understand a short 
information text read aloud to them.  

It is possible students do not have sufficient text-based listening comprehension skills in their 
Mother Tongue. Written texts are not the same as conversations. They use different 
structures, more complex syntax and vocabulary and often have more complex ideas. Round 5 
students found literal meaning in stories, which most closely resemble conversational text 
easier to understand. They did not understand implied meaning in stories, or the longer 
information texts suggesting they have not had sufficient opportunity to listen to these kinds 
of texts and discuss the meaning with a teacher or skilled reader.  

Students need to be highly proficient speakers of a language before they can understand more 
complex ideas in texts considered appropriate for Grade 3.  

Regularly reading a wide range of texts (including information texts) to students and talking 
about the ideas that interest them and encouraging them to use new words to explain 
themselves is a good way to support language acquisition. 
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 Implications for the curriculum 

The findings of this study raise concerns about the Mother Tongue Based Multi-Lingual 
Education (MTBMLE) policies in the Philippines for the students in this study and curriculum 
expectations about how quickly students can learn to read with comprehension across 
multiple languages.  

This test measured students’ reading comprehension skills. It is not possible to comment on 
students’ listening, speaking and writing skills in Mother Tongue, because these skills were not 
assessed. However, as writing texts to communicate meaning is strongly related to the ability 
to comprehend meaning in texts, it is likely many students with low literacy scores in this Study 
have very limited expressive writing skills. If students cannot understand the meaning of 
written words, they will not be able to generate written words that carry meaning. Students 
may have excellent copying skills, but this is unrelated to writing to express meaning. 

The students in this study did not demonstrate the levels of reading proficiency expected in 
Mother Tongue by the end of Grade 3. For the majority of these students, their Mother 
Tongue literacy by the end of Grade 3 is not yet a sufficiently sound foundation to support 
transition to reading with comprehension in another language. However, the MTBMLE 
curriculum expects students to have started reading with comprehension in Filipino and 
English much earlier.  

Curriculum expectations for when students start to read with comprehension in Mother 
Tongue, Filipino and English are shown in Table 4.5.  

Table 4.5 Curriculum expectations for when students start to read with comprehension 

Language  Skills 

Mother tongue Grade 1 – third quarter Students note important details in grade level narratives 
including character, setting and events they have read 

Filipino Grade 2 – first grading Students demonstrate reading comprehension following 
writing instructions (2 step) and answering questions 
about a story they have read. 

English Grade 2 – third quarter Students read texts based on the phonics and word 
recognition they have been taught, and note details in 
sentences, identify basic sequences of events, make 
relevant predictions and answer questions to clarify 
understanding.   

 

The Mother Tongue curriculum guide emphasises the importance of students achieving 
proficiency in the first language before transitioning to a second or third. However, there is no 
definition of proficiency or guides as to how it might be assessed.  Most of the students in this 
study were not yet reading anything with understanding in MT at the end of Grade 1, so they 
had no reading skills to transfer to Filipino at this point. Half the students still had little or no 
reading comprehension skill in MT by the end of Grade 3. These students still had no reading 
comprehension skills to transfer to Filipino or English.   

• A possible implication for the curriculum is that it would be helpful if the Mother 
Tongue curriculum guides provided greater detail and support around defining 
expected levels of proficiency in reading comprehension in MT that are required 
before commencing transition to another language. It would also be useful to provide 
evidence that this level of proficiency is sufficient to support effective transition to a 
previously unknown language.  
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The sequence of the curriculum assumes that students rapidly acquire new languages, even 
though for many students the only means of learning a new language is by listening to the 
teacher instructing them in concepts they do not yet understand in a language they do not yet 
speak.  

• A possible implication for the curriculum is that the notion that students can 
rapidly acquire reading comprehension skills in MT and will be ready to start to 
transition literacy skills to two new languages from Grade 2 may need to be 
reviewed. 

Requiring students to master new languages will be a daunting and time-consuming task for 
most students. Students have to:  

• learn, remember and practise thousands of new words to achieve an oral 
vocabulary that matches, and then surpasses the mother tongue – reading 
comprehension is not possible without an extensive vocabulary 

• master new rules about syntax and grammar  

• learn new letter-sound rules and not confuse them with other languages 

• rebuild fluency skills almost entirely so the words of the new language, after 
much practice, also become automatically recognised words 

 Mathematics 

 Mathematics findings overview 

The Round 5 mathematics test administered to Grade 3 students was an independent, 
multiple- choice test. The administrator gave each student a test and supervised the class. 
Previously, students in Round 4 had been given audio support as each multiple-choice test 
question was read aloud and students were given time to select their answer before they 
moved to the next question.   

The K–12 Curriculum Guide on Mathematics on Grade 1–10, August 2016 (p. 7) specifies the 
following grade level standards for mathematics at Grade 3.  

The learner demonstrates understanding and appreciation of key concepts and skills involving:  

• numbers and number sense (whole numbers up to 10 000; ordinal numbers up 
to 100th; money up to PhP1000; the four fundamental operations of whole 
numbers; proper and improper fractions; and similar, dissimilar, and 
equivalent fractions) 

• geometry (lines, symmetry, and tessellations); patterns and algebra 
(continuous and repeating patterns and number sentences) 

• measurement (conversion of time, length, mass and capacity, area of square 
and rectangle) 

• statistics and probability (tables, bar graphs, and outcomes) as applied – using 
appropriate technology – in critical thinking, problem-solving, reasoning, 
communicating, making connections, representations, and decisions in real 
life.  

The test was aligned with the curriculum and based on competencies that students are 
expected to master in Grades 1, 2 and 3, but it was very hard and there were only five 
questions that over 50% of the students could answer correctly. It is likely, as indicated by the 
results, that mathematics teaching and learning relies on rote memorisation of operations and 
equations, rather than understanding of mathematical concepts. For example, items that 
assessed multiplication knowledge, which is only taught in Grade 3, were relatively easy, 
possibly because this was recently learned, but recognising place value of tens (Grade 1 
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curriculum) was very hard. Higher achieving students seemed to have limited capacity to apply 
their knowledge in even slightly unfamiliar contexts.  

The test language was the Mother Tongue of instruction in the students’ schools. The literacy 
test results indicated that 40% of students could not yet read simple sentences in their Mother 
Tongue, so it is possible many of the lowest achieving students also struggled to read the 
questions, although they may have recognised key words.  

Table 4.6 puts the students into four groups by ability. It starts with students whose skills fall 
below the test and ends with moderately achieving students. Each group can demonstrate the 
skills at, and below, their level of achievement.   
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Table 4.6 Abilities of students 

Ability Description 

Below the test Just over one-third (37%) of the students in the study were unable to answer any of the 
items in the test.  

Very low Approximately 20% had very limited mathematical knowledge: 

• Number – simple addition, simple multiplication, a simple counting word problem 
(under 10) and recognition of an image of a quarter   

• Measurement – counting a few coloured squares in a grid  

• Geometry – recognising which two regular shapes formed a composite shape  

• Statistics – interpreting a pictograph  

Low 10% of the students (plus 30% of moderate students) understood the fundamental 
concept of place value that underpins making any sense of number. They were able to 
order digits by size and recognise place value of tens. These students could read 
sufficiently well to understand and answer some simple word problems.  

Moderate 30% of students demonstrated a range of mathematical skills from the Grades 2 and 3 
curriculum. 

• Number – simple multiplication and division problems, comparing two fractions and 
recognition of equivalent fractions 

• Pattern and algebra – completing an increasing pattern and identifying numbers 
that met a given condition  

• Measurement items – comparing formal units of measurement recognising 
multiple, parallel lines  

• Probability – estimate the probability of a familiar event 

Moderate students are not yet working at Grade 3 expectations 

Even students with moderate ability had incomplete knowledge of the curriculum. Some of the 
hardest items in the test assessed skills from Grades 1 and 2 while some of the easier items 
were from the Grade 3 curriculum.  Even the highest achieving students could not:  

• understand the formal mathematical terms used in six dropped items 

• identify how a fraction could represent a point on a line 

• compare two quantities on a simple bar graph when the relevant bars were 
not adjacent  

• balance an equation by filling a gap to match the addends on each side when 
no calculation was required in any other form than two or more numbers on 
one side and the answer on the other 

• identify the number of components in the next shape in an incremental 
pattern.  

Overall trend 

The overall trend in literacy from Grade 2 to Grade 3 is one of a shrinking distribution with the 
less proficient students slowly catching up and the more proficient students making little 
improvement. Even the more proficient students have gaps in their knowledge that suggest 
they are missing the foundational concepts that may be limiting their growth.   

 Mathematics skills assessed 

There were originally 54 mathematics items in the Round 5 test, but 11 were deleted during 
the analysis because the statistics were so poor and did not provide useful measurement 
information (see 4.2.2) , which left 43 to be scaled and reported. The item types were divided 
into the following key knowledge and skills categories:  
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• Number and number sense (28 items reduced from 33) 

• Patterns and algebra (4 items reduced from 5) 

• Geometry (4 items reduced from 6) 

• Measurement (5 items reduced from 7) 

• Statistics and probability (2 items reduced from 3). 

More than half the items in the test assessed number and number sense, and the fewest 
assessed statistics and probability.   

 Dropped items, guessing and motivation 

The 11 items dropped from the analysis were too hard. The analysis showed that almost all 
students had guessed the answers to these 11 hard items and the statistics were too poor to 
use. Dropped items from each strand were:  

• Number (5) 

• Geometry (2)  

• Pattern and Algebra (1) 

• Measurement (2) 

• Statistics and Probability (1) 

The statistics for the 11 dropped items were poor quality because the items were too hard for 
the students, so most of the higher ability students guessed and many of their guesses were 
incorrect. This meant these items did not differentiate between higher and lower ability 
students, which is the primary measurement purpose of the test. These items only contribute 
test ‘noise’ because the lower ability students had the same chance of guessing correctly as 
the higher ability students. For an item to contribute to test measurement, the average ability 
of the students who select the correct answer must be substantially higher than the average 
ability of students who select the incorrect options. The average ability of students is based on 
the number of test items answered correctly. 

Guessing 

Guessing was evident in the harder items. It is indicated when the correlation between the 
higher ability students answering an item correctly and also answering other items correctly 
drops to below 0.2. Where the correlation is higher (e.g. above 0.3), the average ability of the 
students who answer correctly is much higher than the average ability of the students 
selecting each of the incorrect options. This means the item discriminates between higher and 
lower ability students.  

Guessing was also revealed when each of the options in a question was selected by 
approximately one-quarter of the students, which was also evident in many of the harder 
items. Some options are usually less plausible than others, so a distribution such as this 
suggests extensive guessing. 

All the dropped items had very low correlation statistics. Thirteen items with correlations 
below 0.2 (down to as low as 0.10) were retained to minimise the extent of item loss, but 
these thirteen items showed a great deal of guessing. This also means the overall quality of the 
item statistics is poor, largely because the test was too hard for most students.  

Motivation 

Motivation obviously influences test performance. Unfortunately, it is possible to select 
answers to multiple-choice questions without trying. However, guessing is much less evident in 
the easier items, which suggests that students did try if they thought they could answer. One 
of the easiest items was almost at the end of the test (question 47). It was answered correctly 
by 51% of students and had a reasonable correlation of 0.28. This suggests that by the end of 



52 

 

the test, at least half the students were still paying attention and trying to answer questions 
when they could.  

 Mathematics levels 

Table 4.7 provides a detailed description of each level of the mathematics scale, based on the 
items in the Round 5 test.  

Table 4.7 Detailed level descriptions for Round 5 mathematics 

Level No. 
items 

Correct 
answers 

Skills  

Moderate 3 21–22% 11 dropped items were potentially in low Level 6 and above 

3 items at this level were very low Level 6. 

• Number and number sense 

– add multiples of notes and coins (2-step process) 
– compare formal fractions to identify the largest 

• Measurement  

– identify number of weeks in a year 

22% of students above this level (78% below) 

Moderate 13 23–30%  • Number and number sense 

– division 2-digit by 8 with remainder, 2-digit by 6, 3-digit by 5 
– word problems: simple multiplication  
– apply > to equation involving fractions 

• Patterns and algebra 

– fill a gap in a pattern with a constant increase 
– identify numbers that meet a given condition 
– calculate missing denominator (N) to find an equivalent fraction 

• Geometry 

– recognise multiple parallel lines 

• Measurement 

– compare formal units of length to identify longest 
– convert metres to centimetres 

• Probability and statistics 

– estimate the probability of an event when it is obvious 

30% of students above this level (70% below) 

Low   13 31–40% • Number and number sense 

– name a 5-digit number 
– order 4-digit numbers 
– place value (tens) in a 4-digit number 
– rounding up (3 digits) 
– recognise ‘sum’, ‘less than’, ‘difference’, ‘greater than’, ‘total’ 
– word problems: add 3-digit numbers no regrouping, subtract 

with regrouping, simple division, addition and subtraction to 
calculate change 

• Patterns and algebra 

– identify 13th position in a pattern 

• Geometry 

– identify a single set of parallel lines 

40% of students above this level (60% below) 

Very low  14 41–63% • Number and number sense 

– add 3-digit + 4-digit no regrouping, 1 digit + 1 digit with 
regrouping 
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– subtract 1-digit from 1-digit no regrouping 
– 1-digit × 1-digit multiplication (by 8, 0, 5) 
– simple counting word problem (under 10) 
– apply < to an equation 
– recognise an image of a quarter 
– recognise an image of fifths 

• Measurement 

– calculate area from a grid (count squares) 

• Geometry 

– recognise 2 regular shapes in a combined shape   

• Statistics and probability 

– interpret a simple pictogram 

37% of students below this level 

Below the 
test 

0  No items in this test were easy enough for these students 

 

Below the test: Just over one-third could not do any of the test 

The test was far too hard for just over one-third (37%) of the students who did not answer any 
items correctly. More and much easier items are required to provide a true estimate of these 
students’ low levels of ability.  

The test language was the Mother Tongue of instruction used in the students’ schools. The 
literacy test results indicated that 40% of students could not yet read in their Mother Tongue, 
so it is possible that these students were unable to do the test because they could not read the 
questions. However, there were at least 13 items that could be answered without reading 
ability and these questions were not answered correctly either.  

Very low: Approximately 20% had very limited mathematical knowledge 

23%T of students were able to answer the 13 easiest items in the test, which were based upon 
the Grade 2 and 3 curriculum. Eight of these items could be answered without reading ability, 
which suggests that limited reading skill is a factor that affects the ability to do the test. The 
items were divided into the following key knowledge and skills categories: 

• Number – simple addition, multiplication, a simple counting word problem 
(under 10) and recognition of an image of a quarter   

• Measurement – counting a few coloured squares in a grid  

• Geometry – recognising which two regular shapes formed a composite shape  

• Statistics – interpreting a pictograph.  

The skills assessed in these easy items are from the Grade 1 and Grade 2 curriculum, but they 
do not reflect the breadth of skills that students are supposed to master in these grades.  

There were other easy Grade 1 and Grade 2 items in the test that these students did not 
answer correctly, either because they had insufficient reading and comprehension skills or 
they did not know the mathematics.  

Low: 10% understood some basic ideas and language  

10% of the students understood the fundamental concept of place value that underpins 
making any sense of number. They were able to order digits by size and recognise place value 
of tens. These students could read sufficiently well to answer simple word problems that used 
a range of common mathematical terms such as ‘sum’, ‘less than’, ‘difference’, ‘greater than’ 
and ‘total’.   
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Moderate: 30% demonstrated a range of mathematical skills for Grades 2 and 3 

30% of students demonstrated a range of mathematical skills from the Grades 2 and 3 
curriculum: 

• Number – simple multiplication and division problems, comparing two 
fractions and recognition of equivalent fractions 

• Pattern and algebra – completing an increasing pattern and identifying 
numbers that met a given condition  

• Measurement items – comparing formal units of measurement recognising 
multiple, parallel lines  

• Probability – estimate probability of a familiar event.  

Many of these students (22%) could also solve a two-step word problem involving addition and 
subtraction, and compare formal fractions to identify the largest. They also knew the number 
of days in the year. However, none could answer the 11 dropped items which were a mix of 
easy items and hard vocabulary.  

Moderate students are not yet working at Grade 3 expectations 

Even the higher achieving students’ knowledge of the curriculum was incomplete. They lacked 
some basic skills from the Grades 1 and 2 curriculum, but had learned some from the Grade 3 
curriculum. Some of the hardest items in the test assessed skills from Grades 1 and 2 while 
some of the easier items were from the Grade 3 curriculum.  

Even the highest achieving students could not:  

• understand the formal mathematical terms (e.g. associative property, product) 
that were used in six dropped items, with otherwise easy calculation required, 
which suggests these terms are introduced too soon 

• identify how a fraction could represent a point on a line, which suggests 
limited understanding of the concept of a fraction even though some could 
correctly answer questions about equivalent fractions 

• compare two quantities on a simple bar graph when the relevant bars were 
not adjacent suggesting they are not used to reading questions carefully to 
select the appropriate bars to compare, or they do not really understand bar 
graphs 

• balance an equation by filling a gap to match the addends on each side when 
no calculation was required, suggesting they do not really understand the 
function of the equals sign and have no experience of seeing an equation in 
any other form than two or more numbers on one side and the answer on the 
other 

• identify the number of components in the next shape of an incremental 
pattern. This suggests students have limited experience of working with 
patterns.   

 Longitudinal trends 

Scale-level descriptions 

The detailed level descriptions given previously in Table 4.6 are based on the Round 5 test 
only. This is useful as it allows for a detailed analysis of the skills students demonstrated on 
this test.  

The longitudinal scaling is a probability model that takes previous test performance into 
account. This means that on the longitudinal scale report, the level descriptions shown in Table 
4.7 are more broadly generalised across all of the tests.  
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Longitudinal report 

Figure 4.3 shows the distribution of student performance over the five rounds of the study to 
date. The described proficiencies at each level can be found in Table 4.8. For Round 5, the 
middle 50% of students are in mainly in Level 4 and the start of Level 5 (the box). The whiskers 
(vertical lines above and below the box) show the location of the top 25%of students and the 
bottom 25% of students.  

The bar across the box indicates the mean. This can be compared to the location of the mean 
in the middle of the very low level of the detailed description in Table 4.6. The least proficient 
of the students with very low mathematics skills are located below this point. It is not possible 
to accurately estimate the location of students whose skills were below the test, but they are 
likely to be in Level 3 or even lower. Some very low ability students are just above the mean in 
Level 4, with low students above them and moderate students at the top of Level 4 and into 
Levels 5 and 6.  

 

Figure 4.3 Longitudinal distributions for mathematics achievement in Round 5 
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Table 4.8 Described proficiencies for mathematics  

LEVEL 6: Solve two-step problems that involve multiplication and addition. Identify the largest of 4 proper 
fractions. Identify the number of weeks in a year. 

LEVEL 5: Name and order 4-digit numbers and identify place value up to thousands. Divide 2-digits by 1-digit 
with a remainder. Solve simple word problems that involve multiplication and division and two-step 
problems that involve addition and subtraction, or converting notes to coins. Use symbols (< = >) to 
compare proper fractions. Calculate the combined length of several identical objects. Compare formal units 
of length. Identify parallel lines. Estimate the most likely outcome for a biased spinner. 

LEVEL 4: Name 3-digit numbers and identify place value up to hundreds. Add and subtract numbers of up to 
3-digits in vertical arrays, with, and without, carrying. Multiply two 1-digit numbers and divide a 2-digit by 1-
digit number. Solve simple, one-step, addition, subtraction and division word problems. Skip count by 2s 
and 5s. Identify a visual representation of one-third and match two different representations of a half.  Use 
symbols  (<, =, >) to compare whole numbers. Locate data in a calendar, a bar chart and a pictograph. 
Estimate capacity with non-standard units. Recognise the same shape in different orientations. Identify a 
symmetrical image. 

LEVEL 3: Arrange numbers with up to 3-digits in order. Multiply a 1-digit number by zero and by five. 
Identify visual representations of quantities, addition equations, and equal groups. Perform tasks with 
visual/pictorial cues to estimate capacity using non-standard measurement. Identify and classify basic 
shapes based on their geometrical properties. Recognise a visual representation of a quarter and identify 
the largest fraction when there is a common denominator. Recognise the unit used to measure mass. 
Identify and classify basic shapes based on their geometrical properties and combine two common shapes 
to form a given shape. 

LEVEL 2: Count and compare collections under 10. Perform simple addition and subtraction operations on 
objects using counting strategies. Identify the numeral zero. Identify the first object in a row. Recognise a 
familiar illustration of half. Recognise money in familiar denominations. 

LEVEL 1: Recognise a single digit number. Name a familiar shape. Compare objects with obvious differences 
based on properties such as quantity, length and weight. 

The overall trend is one of a shrinking distribution with the less proficient students slowly 
catching up and the more proficient students making little improvement. This is of concern, as 
the detailed level descriptions provided in Table 4.6 show that while students in Level 5 are the 
highest achieving students and have a range of mathematical skills from the Grades 1–3 
curriculum, the gaps in their knowledge suggest missing foundational concepts may be limiting 
their growth.   

It is also concerning that the description of Level 6 on the scale is very limited because most of 
the harder items in the test were dropped.  

Figure 4.4 shows the percentiles for each level and also illustrates a trend towards students 
becoming stuck at Level 4 where students have limited mathematical knowledge that falls well 
below the expected range of skills for Grade 3.  
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Figure 4.4 Percentages of students at each level of the mathematics scale in Rounds 1–5 

In Round 5, few students progressed from Level 4 to Level 5. There was only a 3% increase 
between rounds. There was little growth for students who were in Level 6 in Round 4, with an 
increase of only one percentage point from 4% to 5%.  

 Regional variation 

Students from the Visayas (673) had a slightly higher mean mathematics score than students 
from Luzon (668) and both were higher than Mindanao (652), as shown in Table 4.9. This is 
shown in the standard deviations. 

Students in Luzon had the greatest range of scores (minimum 377 and maximum 974). 
Students in the Visayas and Mindanao had similar minimum scores but students from Visayas 
had a higher maximum score than students from Mindanao.  

Table 4.9 Mean mathematics scores for Round 5, by region 

 N Mean SD SE 
95% Confidence 
interval for mean 

Min. Max. 

     
Lower 
bound 

Upper 
bound 

  

Mathematics 
achievement  

Luzon 1293 668 57.62 1.60 664.62 670.91 377 974 

Visayas 1113 673 58.44 1.75 669.54 676.41 461 907 

Mindanao 1136 652 45.55 1.35 649.42 654.72 461 869 

Total 3542 664 55.00 0.92 662.56 666.18 377 974 

 Which mathematics skills might be problematic?  

Two-thirds of the students in this study fell well below the levels of mathematical competency 
expected by the end of Grade 3. For the majority, many foundational concepts from earlier 
levels of the curriculum had not been sufficiently understood. The few, limited pieces of rote 
knowledge or skill that they had acquired were mainly in Number and scattered across the 
curriculum from Grades 1 to 3. For example, items that assessed multiplication, which is taught 
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in Grade 3, were relatively easy, possibly because these skills were recently learned, but to 
recognise the place value of tens (Grade 1 curriculum) was extremely hard. There is little 
likelihood these students understand enough mathematics to think, problem-solve, reason, 
communicate, or make connections or decisions, as expected by the curriculum Grade Level 
Standards at Grades 1, 2 and 3.  

Some possible issues are identified here.  

Language proficiency 

Highly proficient language skills are required in order to learn the abstract mathematical 
concepts that are the foundation to mathematical understanding. It is possible students in 
Grades 1 to 3 have sufficient basic conversational skills to function in the classroom, but not 
enough language to support understanding, or thinking about, the mathematical ideas the 
teacher is explaining. Building language skills to support thinking mathematically requires a 
great deal more than simply learning a few mathematical terms.  

Number, patterns and algebra 

Strong foundations of conceptual understanding about the manipulation of collections are 
built on extensive, repeated experiences of students physically counting, sorting, adding, 
subtracting, sharing, grouping, and making patterns with objects. Demonstration is not 
sufficient. Students are likely to need to repeatedly handle the objects in many different 
contexts. They also need the language skills to talk about the ways that they are manipulating 
collections and record what they find.  

Many students lack understanding of place value or ordering numbers. Without this 
understanding number operations do not make sense. Students are likely to need extended 
opportunities over Grades 1 to 3 to repeatedly manipulate models of place value that include 
models of ones, tens, hundreds and thousands. They also need the language skills to talk about 
how they manipulate models of place value. Premature introduction of formal algorithms is 
likely to interfere with understanding for many students.  

Measurement and geometry 

Students with minimal understanding of concepts about measurement and geometry are likely 
to lack sufficient experience in manipulating shapes, taking informal measurements and 
discussing what they are doing, before they are able to move to formal measurement.  

Statistics and probability 

Many students are likely to need more practical experience constructing simple graphs and 
discussing probability in terms of familiar events.  

 Implications for the curriculum 

Just under one-third (30%) of students demonstrated understanding of many of the Grade 2 
and 3 mathematical skills assessed in the test. These students were able to apply their skills in 
a range of familiar contexts.  However, these students also had unexpected gaps in their 
knowledge of foundational concepts, which suggests their ability to perform some tasks that 
the curriculum considers to be more difficult may be based on rote learning rather than 
understanding. Even these students seemed to have little capacity to apply their knowledge in 
slightly unfamiliar contexts, which also indicates these students may lack real understanding.  

The very limited improvement shown by these higher achieving students from Round 4 to 
Round 5 also suggests that the over-reliance on rote learning the curriculum might have 
reached its limits. Deep understanding, though it takes more time and is much harder to 
establish, allows students to see patterns and make connections. This greatly reduces the 
amount of information they need to remember and provides excellent support for the 
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acquisition of new information, as it can be linked to strong conceptual foundations in 
meaningful ways.  

An ambitious curriculum 

Students learn most effectively when the teaching is targeted to their level of understanding to 
ensure foundational knowledge is well established before moving to higher skills. The Round 5 
data reinforce a trend apparent from early rounds that the mathematics curriculum has moved 
too quickly for two-thirds of the students in this Study. That is, teachers, who are obliged to 
closely follow the curriculum, have moved on to teaching more advanced skills, as the 
curriculum prescribes, before students have consolidated foundational skills. This is illustrated 
by many G3 students being unable to demonstrate some key Grade 1 and Grade 2 skills, but 
they can demonstrate a few G3 skills, with little understanding or capacity to apply these skills.  

By Grade 3, the Study students are already so far behind curriculum expectations that it is 
difficult to see how they benefit from mathematics instruction in Grade 4.  

• Even the most able students in the Study appear to have missed some key 
foundational concepts, although they have learned a range of skills.  

• Different approaches to the organisation of mathematics classes in schools may be 
required to cater for the wide range of abilities between the skills of the higher 
achieving students and the lower achieving students that are shown in this Study. 
These differences are likely to be far too large for a teacher to effectively manage with 
a differentiated teaching approach in the one classroom.  

A thinking curriculum 

The curriculum standards expect students to think about and apply mathematical ideas, but 
the curriculum is not organised in a way that actively supports thinking. A few examples are 
given here.  

The curriculum is fragmented. Mathematical strands are segregated into separate quarters of 
the year, discouraging teachers or students from making links between the strands or applying 
skills learned in one strand to another strand. Addition and subtraction, introduced in Grade 1 
are kept separate from multiplication and division, which are not introduced until Grade 2.  

A thinking curriculum would focus on the integration of the four operations. For example, over 
the course of Kindergarten and Grade 1, students can learn to count small collections, remove 
part of the collection and count the remainder, share collections, make collections into smaller 
groups and count the groups. That is, they can learn the concepts of addition, subtraction, 
multiplication and division while they are manipulating small collections which strongly 
reinforces the inter-relationships between these operations. It is not appropriate for students 
to be learning the formal algorithms yet. They need to understand the concepts first. They can 
draw pictures of their manipulations and record the results in a variety of informal ways that 
show their understanding.  

Seeing patterns is a tiny element of the curriculum in Grades 1 and 2 and it is not well 
integrated with number. Patterns are critical in a thinking curriculum. Skip counting and 
identifying patterns that are created by a base ten number system support students to build 
deep conceptual understanding and link key ideas that develop number sense. Recognising 
patterns underpins mathematical understanding. The curriculum does not clearly focus on key 
concepts. Every skill at a Grade level is mentioned once, regardless of its relative importance in 
building deep conceptual understanding. There is little distinction between fundamental 
concepts such as place value, that are likely to need repeated opportunities for students to 
practice every day, for months over several years, and skills that might be briefly taught such 
as naming a few familiar 2-D objects. A thinking curriculum clearly identifies a few core 
concepts that are the focus of extended teaching activities in a wide range of contexts.  
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 Social and emotional development achievement and growth 

 Social–emotional skills overview 

The Social and Emotional Development Survey underwent a significant redevelopment for 
Round 5 of the Study. There were a number of substantial changes, which included: 

• The Grade 4 Values Education curriculum was translated and reviewed to 
identify the domains and skills that are being taught. These were then mapped 
to the SEDS used in Rounds 1–4 and the additional items (questions) that were 
proposed for the updated instrument. 

• A full psychometric analysis of the SEDS instrument used for Rounds 1–4 was 
conducted to determine which items could be removed. This involved 
reviewing the analysis from Rounds 1–4 to see how each question had 
performed. Items were identified that represent the breadth of skills that 
underpin social and emotional development theory. The selected items cover 
what is taught in the Philippines curriculum, and ensured that we retained 
sufficient items to maintain a longitudinal link between the six years of the 
study.  

• Additional questions were added to the SEDS to try to capture the advanced 
social skills that research suggests students should have obtained by Grades 3 
and 4. An existing set of items that have been proven to measure more 
advanced social and emotional skills in Australia and the Philippines have been 
included. Therefore, the revised SEDS instrument is comprised of two parts – 
the first part having been administered to students in Rounds 1 – 5, and the 
second part only been administered to students in Round 5. 

These changes ensure that the revised SEDS is able to capture the vertical progression of social 
skills and abilities that the study would like to measure. 

Part 1 of the SEDS comprises the items that were retained from Rounds 1–4 and asks teachers 
to rate the frequency with which students exhibited a set of behaviours. Part 2 asks teachers 
to evaluate their students’ social and emotional skills on set rating scales using a range of 
student attitudes and behaviours.  

 Social–emotional skills assessment 

• The pattern of distribution of scores has remained relatively static for four of 
the five rounds. Only a small amount of growth was evident from Rounds 1 to 
2, after which point the mean remained the same and scores were widely 
distributed at each round.  

• Students with lower social–emotional skills (who were at the lower end of the 
distribution of social-emotional scores in Round 5) do not appear to develop 
and those with high levels of skills (who were at the higher end of the 
distribution of social-emotional scores in Round 5) also show no signs of 
further improvement beyond the end of Kindergarten.  

Figure 4.5 shows the achievement scale scores for SEDS Part 1 with the 5th, 25th, 75th and 
95th percentiles, as well as the mean for each round.  
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Figure 4.5a SEDS PART 1 Rounds 1–5 

 

Figure 4.5b shows SEDS Part 2 on the same scale as SEDS I. The distribution of the lower 
performing students (bottom 25%) was almost identical for the two instruments, but the 
distribution for the middle 50% was narrower, similar to the upper 25%. This suggests that 
SEDS Part 2 provides greater discrimination between socially and emotionally competent 
students based on the quality of their behaviour. Fewer students were rated at the highest 
levels. Students who demonstrated low-level skills frequently scored highly on SEDS I Part 1, 
but would score lower on SEDS Part 2 for the same behaviour. Only students who 
demonstrated higher levels of skill achieve high scores on SEDS Part 2.  

In Round 6, a new instrument comprising a smaller number of items from SEDS Part 1 and a 
number of items from SEDS Part 2, will be administered. This revised and pared back 
instrument will be better able to capture any potential growth that might occur in students’ 
social and emotional skills between Rounds 5 and 6. It will also further reduce the burden on 
teachers to complete it. 
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Figure 4.5b Social–emotional development Part 2, Rounds 1–5 

Some possible reasons for the lack of growth shown in the SEDS Part 1 data results are 
outlined here.  

Same or different teachers 

The same teachers rated their students at the beginning and end of Kindergarten (Rounds 1 
and 2), which could have made them more sensitive to small signs of growth in students’ skills. 
Different teachers rated the students in each of Rounds 3, 4 and 5 at the end of each school 
year which may possibly explain a lack of sensitivity to student growth. Overall teachers 
showed a highly consistent pattern in how they rated students, but this did not reflect 
improvement.  

 

Rating behaviour or compliance 

The rating scales clearly describe a wide range of social and emotional behaviours that 
students might exhibit; however, in tightly-managed, teacher-dominated classes, with little 
opportunity for student interaction, it is possible that student compliance may be the 
overarching factor that drives teacher ratings. A relatively stable range in the extent of student 
compliance within a class across Grades 1 to 3 is predictable.  

Raising the bar 

It is possible that teachers inadvertently ‘raised the bar’ from one grade level to the next, so 
that students might have improved, but expectations of how they should behave were also 
now higher, so students are not seen to improve on the rating scale. Further, teachers at 
Round 4 and 5 (Grades 2 and 3) were most likely less familiar with ECCD checklist-type 
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instruments, compared with Grade K and 1 teachers, who possess a better understanding of 
these surveys and competencies. Possibly increasingly harsh teacher judgments about 
standards of social and emotional skills from Grade 1 to 3, have masked student growth.  

 

Frequency rating 

SEDS Part 1 requires teachers to rate how frequently a student demonstrates a given 
behaviour. Frequency ratings may possibly not be sufficiently sensitive to reflect growth as 
low-level skills displayed frequently receive a higher rating than more complex skills displayed 
occasionally.  

 Regional variation 

Table 4.10 shows the mean scores for SEDS Part 1 and SEDS Part 2 across the three regions. In 
Part 1, Luzon had the highest mean (552), followed by Mindanao (526) and then the Visayas 
(516). The minimum scores varied widely: the Visayas had the lowest minimum (37) and 
Mindanao the highest (200). The three regions had identical maximums, which suggests that 
some students in each region received the highest rating possible for all the survey questions.  

Table 4.10 Round 5 mean SEDS Part 1 SEDS Part 2 scores by region  

 Round 5 N Mean SD SE 

95% Confidence 
Interval for Mean 

Min Max 
Lower 
Bound 

Upper 
Bound 

SEDS Part 1 
achievement  

Luzon 1293 552 138.78 3.86 544.76 559.90 945 847 

Visayas 1111 516 147.63 4.43 507.39 524.77 37 847 

Mindanao 1135 526 130.10 3.86 518.58 533.73 201 847 

Total 3539 533 139.77 2.35 527.95 537.16 37 847 

SEDS Part 2 
achievement 

Luzon 1280 504 98.15 2.74 498.96 509.73 268 759 

Visayas 1107 501 106.59 3.20 494.89 507.47 112 759 

Mindanao 1093 494 95.01 2.87 488.22 499.49 184 759 

Total 3480 500 100.03 1.70 496.72 503.37 112 759 

There was little variation in the SEDS Part 2 mean scores (Luzon 504; Visayas 501; Mindanao 
494). Luzon had the highest minimum score but the Visayas was still the lowest, as with SEDS 
Part 1. The three regions also had identical maximum scores.  

 Implications of SEDS 

As legislated in 2012, the Republic Act 10157, or ‘Kindergarten Act’ made Kindergarten the 
compulsory entry year to formal education. The curriculum guide for Kindergarten; ‘Standards 
and Competencies for Five Year Old Filipino Children, May 2016’ includes a strong emphasis on 
social and emotional skills development. In particular it states: 

Children are expected to develop emotional skills, basic concepts pertaining 
to her/himself, how to relate well with other people in his/her immediate 
environment, demonstrate awareness of one's social identity, and 
appreciate cultural diversity among the school, community, and other 
people’ (p. 5).  
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This focus, and the specific learning outcome statements formed the basis for SEDS Part 1. In 
Rounds 1 and 2, the Study found a strong positive relationship between social–emotional 
development and cognitive achievement. Further, Kindergarten classroom teachers in the Study 
were observed providing opportunities for learners to work together in groups and pairs, using 
playful pedagogical approaches. These approaches were far less evident in classrooms at Grades 
1–3. The emphasis of social–emotional skills development is not extended into the curricula for 
key learning areas such as Filipino, Mother Tongue, and Mathematics in subsequent grades, 
aside from a minor inclusion in Mother Tongue oral language development regarding initiating 
and extending social conversation with adults and peers.  

The lack of progress in social–emotional skills development at Round 5, according to teacher 
ratings, may be related to the lack of opportunity. Most students are passive participants in most 
Filipino classrooms. Teachers mainly talk and students mainly listen and quietly do the assigned 
work. There is little scope in this context for students to practice and develop social and 
emotional skills. There is also little opportunity for teachers to observe whether students have 
developed skills beyond being obedient, quiet, dutiful students.  

 Relationship between social–emotional and cognitive skills 

The relationship between social–emotional, mathematics, and literacy skills has been shown to 
be a significant and positive one as shown by the correlation coefficients in Table 4.11.  

Table 4.11 Correlations between domain outcomes at each round 

Correlating variables Round N* Pearson 
correlation 
coefficient 

Sig.  
(2-tailed) 

Literacy and 
mathematics 

1 4235 0.703** 0.000 

2 4516 0.735** 0.000 

3 3859 0.587** 0.000 

4 3447 0.737** 0.000 

5 3542 0.583** 0.000 

Literacy and SEDS part 
1 

1 4162 0.353** 0.000 

2 4451 0.357** 0.000 

3 3821 0.337** 0.000 

4 3403 0.427** 0.000 

5 3539 0.412** 0.000 

Mathematics and 
SEDS Part 1 

1 4161 0.349** 0.000 

2 4451 0.309** 0.000 

3 3822 0.291** 0.000 

4 3403 0.364** 0.000 

5 3539 0.318** 0.000 

Literacy and SEDS Part 
2 

5 3480 0.325** 0.000 

Mathematics and 
SEDS Part 2 

5 3480 0.258** 0.000 

* Pairwise deletion was used for missing data 

** Denotes correlation is significant at the 0.01 level (2-tailed). 

It is a well-established phenomenon that achievement on academic domains is correlated: 
children who are proficient in one curriculum domain tend to be proficient in another and vice 
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versa. The correlation coefficients in Table 4.11 show strong, positive, and statistically 
significant correlations between literacy with mathematics, as well as literacy with both parts 
of SEDS, and mathematics with both parts of SEDS.  

 

This pattern is observed for many contexts and a wide range of ages (OECD 2019; OECD 2020). 
This is not solely because of similarities between the domains, but rather because of the 
common cognitive skills that underpin academic skill: children, in order to demonstrate literacy 
skills, draw on cognitive (information processing) skills such as processing speed, memory, 
reasoning, comprehension knowledge, among others within the context of reading (for 
example) to demonstrate their skills. Children draw on similar cognitive skills, in different 
mixes and in different academic or curriculum contexts to demonstrate other areas of 
academic skills. Academic skills are correlated because they are underpinned by some areas of 
common cognitive skills and processes (Kaufman et al. 2012). Similarly, children draw on self-
regulation skills, both cognitive and social–emotional in order to function in the classroom: to 
form attachments with peers and teachers and to engage in the social process of learning 
(Tudge et al., 2009; Wertsch & Tulviste, 1992). It is therefore a virtuous cycle of reinforcement 
that children with well adapted social and emotional skills, as well as strong cognitive 
foundations (e.g. executive function) thrive in the classroom and we find that these skills are 
related to one another both cross-sectionally and longitudinally. 

For this reason, a contemporary discourse of school readiness has emerged that focuses on the 
promoting of holistic wellbeing. This is because ‘Children must be ready to succeed when they 
get to school (cognitively, socially, emotionally and physically) before they can learn there’ 
(Anne E. Casey Foundation, 2010, p. 15). They also need to be present, as in physically 
attending school, and they need to have high quality learning opportunities.  

The readiness gap fuels the achievement gap. Readiness to learn includes being in good health, 
having strong family support, feeling safe, possessing social interaction skills, language skills, 
the motivation to learn, emotional and behavioural self-regulation, and physical skills and 
capabilities (Anne E Casey Foundation, 2010). This said, it is also a well-known fact that 
children who are academically behind when they enter school are behind in related domains 
prior to school (indeed, children have academic skills like literacy and numeracy before school, 
it is only at school that data are collected to label the value or amount of that skill). 
International research shows that children who have poor verbal ability at ages two and three 
continue to lag behind their peers, and indeed fall further behind at Grade 3 and above (Tayler 
et al. 2015). Only intensive and targeted intervention has been demonstrated to narrow or 
close this gap (Duncan & Sojourner, 2013). The likely right mix of early interventions is to focus 
on both cognitive and social and emotional skills, to yield both short- and long-term gains. 
Certainly there is strong evidence to suggest that early intervention on social and emotional 
skills is an effective way to secure later gains in cognitive and academic domains (Heckman & 
Kautz, 2012 ;Heckman et al., 2013). 

The readiness gap is therefore evidence of an already present achievement gap when children 
enter school, and this gap persists over the student’s school experience and is reinforced by 
inequity in the availability and access to high-quality educational inputs (including parent 
support as well as school inputs) (OECD, 2011; OECD, 2015; Cloney et al., 2016). 

 Inclusion of full sample and its impact on performance 

Even though 124 students were still in Grade 2, and 16 were still in Grade 1 at the time of the 
Round 5 assessment (with 8 students in an unknown grade) and demonstrated lower 
performance in each domain, the overall statistics when including these students, did not 
change.  
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Table 4.12 shows the average scale scores in each domain for students in the different grades 
at Round 5 and when the total for all three grades. As the percentage of students not in Grade 
3 is very low (4%), including them into the overall mean has a negligible effect. 
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Table 4.12 Average scale scores in each domain for students in Grades 1, 2 and 3 at Round 
5 

Grade N Literacy  Mathematics  SEDS Part 1 SEDS Part 2 

Grade 1 16 587 588 422 411 

Grade 2 124 622 628 512 465 

Grade 3 3394 653 666 534 502 

All grades included 3542 652 664 533 500 

Chapter 5 explores the first research question, ‘How do cognitive, social and emotional skills of 
young children develop or unfold in different contexts?’, using the data that have been 
described in the previous two chapters and describing the results from quantitative and 
qualitative analysis.   
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5.0 THE EFFECT OF DIFFERENT CONTEXTS  

 Introduction 

This chapter examines how the cognitive and social–emotional skills of the children in the 
sample developed and unfolded in different contexts. In this Study, the different contexts were 
classified as disaster-prone, conflict-affected and urban-poor. From the descriptive data in 
Chapter 3, it can be seen that some of these contexts overlapped in their definition, with the 
largest group of students living in areas classified as both disaster and urban-poor.  

At the outset of the study, UNICEF provided ACER with a sampling frame of 500 schools 
categorised by context variables. This was used to select the sample of participating schools. 
These categorisations have not been revised during the Study. The mathematics, literacy, and 
social–emotional skills of the children living in different contexts are described before the 
quantitative analysis that determines whether there are significant differences between 
contexts and how contexts affect the growth of these skills. Differences in cognitive and 
social–emotional skills  

A bar chart in Figure 5.1 shows the mean literacy, mathematics, and social–emotional 
achievement scale scores of students who live in the different context groups. 

 

Figure 5.1 Mean scale scores for each domain and key context variable group 

As can be seen from the graph, students in conflict or conflict/urban-poor areas scored the 
lowest in literacy, mathematics, and social–emotional skills. Students in disaster/urban-poor 
areas scored the highest in literacy and mathematics, and those in urban-poor areas scored 
the highest in social–emotional skills.  

A one-way ANOVA (analysis of variance) was conducted to determine whether the differences 
between the context groups were statistically significant.  

The results of the ANOVA (Annex 5) show that that there were significant differences in 
literacy, mathematics, and social–emotional skills achievement between different context 
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groups. Further tests17 show that for mathematics and literacy, students who lived in 
disaster/urban-poor regions achieved the highest mean scores (Annex 5). This was followed by 
students who lived in disaster-prone areas, then urban-poor areas, followed by urban-
poor/conflict affected areas. Students who lived in conflict-affected areas achieved the lowest 
mean scores for literacy and mathematics, although these students did not achieve 
significantly different scores from students who lived in urban-poor/conflict affected areas.  

With respect to the scores attained in Part 1 of the SEDS, students from urban-poor areas had 
significantly higher mean scores compared to students in conflict or conflict/urban-poor areas. 
In relation to the scores in Part 2 of the survey, students in conflict-urban poor areas achieved 
significantly higher mean scores compared to students in disaster-prone and conflict affected 
areas.  

 Development of cognitive and social–emotional skills in 
different contexts 

To understand how mathematics, literacy, and social–emotional skills developed over time for 
children living in different contexts, graphs were plotted to show the trend over the five 
rounds (Figures 5.2, 5.3, 5.4). Each graph shows the observed scores in literacy, mathematics, 
and social–emotional skills for the different context groups, respectively.  

When the students’ living context is taken into account, the results show that students’ 
performances differed:  

1 Students in all other groups compared to disaster/urban-poor students performed less 
well over time 

2 Students in conflict-affected communities initially had the lowest scores compared to 
all groups 

3 Students in conflict-affected regions appeared to have the fastest average rate of 
growth. The difference between students in conflict-affected regions and 
disaster/urban poor regions had decreased by Round 5. At Round 1, the difference 
between the average literacy scores of students in a conflict-affected region and those 
in a disaster/urban poor region was 64 points. By Round 5, this difference was 58 
points. For mathematics, the difference between the average Round 1 scores in a 
conflict-affected region and those in a disaster-urban poor region was 58 points. At 
Round 5, the difference was only 39 points.  

In relation to social–emotional skills, the trajectory of students is less clear. Throughout the 
Study, it can be seen, though, that students who live in conflict-affected or urban-
poor/conflict-affected regions still performed poorly relative to their peers who live in other 
regions. 

 

17 Further tests conducted were post-hoc Tukey tests that showed which differences in mean scores 
between the groups were significant. This test is needed as the ANOVA only indicates whether a 
difference is statistically significant, but not narrowed down by each group.  
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Figure 5.2 Literacy scale scores over time for different context groups 

 

  

Figure 5.3 Mathematics scale scores over time for different context groups 
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Figure 5.4 Social–emotional skills scale scores over time for different context groups   
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6.0 THE EFFECT OF PRE-SCHOOL  

 Introduction 

 Chapter 6 determines whether pre-school/day care attendance relates to children’s literacy, 
mathematics, and social–emotional skills and whether it has an effect on the development of 
these skills from Kindergarten in Round 1 to Grade 3 in Round 5.  

In previous rounds, it was shown that there was a positive relationship between pre-school 
attendance and cognitive performance, and that students who attended pre-school more 
frequently (4–5 days) demonstrated higher performance across all three domains compared to 
students who attended for only 3 days or less per week. Established literature states that 
attendance in pre-school is positively associated with later academic achievement and learning 
outcomes (e.g. Barnett, 1995; Gorey, 2001; Isaacs, 2008; Temple & Reynolds, 2007). 

 Effect of pre-school/day care attendance on cognitive and 
social–emotional skills 

In this study, pre-school or day care attendance was reported by the parent of the child 
through the Parent Questionnaire in Round 3. Numbers of pre-school attendance, for students 
who participated in Round 5, are shown in Table 6.1. 

Table 6.1 Parent-reported pre-school attendance of the child 

 Yes N (%) No N (%) Missing (%) 

Parent-reported pre-school attendance 2760 (78) 614 (17) 168 (5) 

Table 6.2 shows that there were differences between average scale scores in literacy, 
mathematics, and social–emotional skills of students who attended pre-school compared to 
those who did not. To determine whether or not these differences were significant, one-way 
ANOVAs were conducted. 

Table 6.2 Average scale scores of students who attended pre-school or not 

Parent-reported  
pre-school attendance 

Literacy Mathematics SEDS 

Yes 655 667 536 

No 648 659 526 

The results showed that at Round 5, students who attended pre-school had significantly higher 
scores on literacy and mathematics (p < 0.05), but not for social–emotional skills. The full 
ANOVA tables can be found in Annex 6. 

Given that a significant difference was found in the achievement scores between children who 
attended pre-school and those who did not, a further ANOVA was conducted to see whether 
there was a significant difference between those who attended for 1 day a week, 1 to 3 days 
per week, and those who attended for 4 to 5 days per week.  

Figure 6.1 shows the difference in the mean scores achieved in literacy, mathematics, and 
social–emotional skills for children who attended 4–5 days of pre-school, those who attended 
for 2 to 3 days, and those who attended for just 1 day per week.  

Looking at the descriptive data, only 69 children attended pre-school for just 1 day a week. The 
majority of the sample at Round 5 attended for 4–-5 days per week (N=2270), with 189 
children attending pre-school for 2–3 days per week.  
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As there were too few students who attended pre-school for just 1 day a week to conduct 
significance testing, graphs were drawn to show any relationships between frequency of 
attendance and achievement (Figures 6.1). 

 

Figure 6.1 Mean scores in literacy, mathematics, and social–emotional skills and amount 
of pre-school attendance 

The Education Endowment Foundation’s Early Years Toolkit (2018) states that increasing the 
amount of hours a child receives has a moderate positive impact. However these findings are 
dependent on the additional hours of early childhood education being of high quality. 

 Effect of pre-school/day care type on cognitive and social–
emotional skills 

 Parents indicated whether the type of pre-school that their child went to was a private 
institution or a public one. The majority of parents (N = 2446) indicated that their child went to 
a public pre-school or day care, with only 78 parents indicating that their child went to a 
private one. In addition, 20 parents indicated that their child went to neither a public nor a 
private pre-school/day care centre. It is not certain as to which types of centres these may 
constitute, but may refer to Tahderiyyah Learning Centers, Supervised Neighborhood Play 
(SNP) or home-based programs. Based on the case study data from Round 4, local 
villages/barangays, and the DSWD also offer SNP on top of public day care centres.  

As the number of children who attended a private pre-school/day care centre was too low to 
carry out significance testing, a descriptive graph (Figure 6.2) has been drawn to show whether 
there are any differences in achievement in the three domains. It is possible to see that 
students who attended a private day care/pre-school, tended to achieve higher scores in 
literacy, mathematics, and social–emotional skills. However, it cannot be said that this 
difference was significant due to the small number of children in one group.  
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Figure 6.2 Mean scores in literacy, mathematics, and social–emotional skills and type of 
preschool 

 Development of skills in children who participated in pre-
school/day care 

To understand how attending pre-school or not affected mathematics, literacy, and social–
emotional skills over time, graphs were plotted to show the trend over the five rounds (Figures 
6.3, 6.4, 6.5). Each graph shows the observed scores in literacy, mathematics, and social–
emotional skills for the different context groups.  

 

Figure 6.3 Literacy scale scores over time depending on pre-school attendance 
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Figure 6.4 Math scale scores over time depending on pre-school attendance 

 

Figure 6.5 Social–emotional skills scale scores over time depending on pre-school 
attendance 

Whether a student attended pre-school or not, their performance in literacy, mathematics, 
and social–emotional skills differed across all the rounds of the Study.  

1 Students who attended pre-school or day care had higher performance in literacy, 
mathematics, and social–emotional skills at each round.  

2 Students who did not attend pre-school had higher average growth rates in all 
domains. For literacy, the difference between students at Round 1 was 24 points, but 
by Round 5 it was only 7 points. For mathematics, the difference between students at 
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Round 1 was 26 points, and by Round 5 was 8 points. Similar for social–emotional 
skills, the difference between students at Round 1 was 38 points, and was only 10 
points at Round 5.  

The observation that attendance at pre-school has a positive effect on short term outcomes 
(e.g. the intercept in the growth model, when children are first assessed) and a reduced effect 
later (e.g. children who attended pre-school have less-steep growth trajectories) is a common 
finding in the international literature. There is much speculation for why this finding is often 
seen. A substantive argument is to do with a fadeout effect. A fadeout effect is where some 
observed benefit of a pre-school (or other early years) intervention is seen in the short term 
(e.g. in the first year or two of school) but that effect diminishes or even disappears all 
together later on. 

Fadeout effects can be classified in two ways: 1) interventions on the typically developing 
population (e.g. the evaluation of a novel curriculum or pedagogy) where children who are 
treated accelerate relative to their peers, but the control group later catches up when the 
intervention is terminated, and 2) interventions on vulnerable populations to support children 
to catch up to their peers (e.g. school readiness interventions), but the children later fall 
behind again. Under the first type of fadeout, the argument often relates to children in the 
control group inevitably being exposed to more complex curriculum later while the more 
advanced intervention group do not continue to get proportionally advanced exposure as 
when under an intervention (Kang et al, 2019.). Under the second type of fadeout, the general 
argument is that early childhood education interviews do not inoculate against future poor-
quality educational inputs (Conti & Heckman, 2012; Heckman et al., 2010; Heckman et al., 
2013). That is, children from vulnerable backgrounds tend to select into lower quality schools 
(due to prevailing SES effects constraining choice) under normal prevailing conditions after the 
intervention and therefore effects are not sustained under these conditions (Small & Stark, 
2005; Lamb et al., 2015).  

Alternatively, it can be argued that fadeout is observed because of limitations in study design, 
for example a measure with ceiling effects leaves little room for children who are already 
advanced to grow. While this has been seen in the education literature (Tymms et al., 1997), it 
is unlikely to apply in this case as the use of contemporary measurement theory and analysis 
of the scale has not shown any evidence of the assessments being too easy. 

Taken together, it is likely that the relationship observed is to do with the initial boost given to 
children who attend pre-school not persisting as other children are exposed to similar 
curriculum and pedagogy later once they reach school. Without explicit programs and policy to 
support children at school entry with individualised programs, it is likely that any initial boost 
through exposure to pre-school programs is lost as children receive a more homogenous 
school experience. 
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7.0 THE EFFECT OF HOME, COMMUNITY, SCHOOL AND 
CLASSROOM FACTORS  

 Introduction 

This chapter explores how factors related to a child’s home, community, school and classroom, 
in different contexts, affect their cognitive and social–emotional development. These factors 
were measured using the Parent Questionnaire, Teacher Questionnaire (TQ), and School 
Questionnaires. The effects of these factors on Grade 3 students’ achievement in literacy, 
mathematics, and social–emotional skills were determined using ANOVA tests. An all-
encompassing model is presented that incorporates all the factors that have been found to be 
significant in the ANOVAs and examine if and how they have affected children’s cognitive and 
social–emotional development throughout the five rounds of this Study. 

 Defining the factors 

A number of variables were recorded that related to the sampled child’s home, classroom, and 
school community and are listed in Table 7.1. The different contexts in which students could 
be located are defined in Chapter 3. These are: conflict-affected area, disaster-prone region, 
urban-poor area, and the overlapping regions of urban-poor/conflict, and urban-poor/disaster. 

Table 7.1 Factors associated with different levels 

 Factors 

Student • Age 

• Gender  

• Context 

• Parent-reported student pre-school attendance 

• Student-reported use of pencils 

• Student-reported use of paper 

• Student-reported use of textbooks  

Home 

 

• Father’s occupation 

• Mother’s occupation 

• Guardian’s occupation  

• Mother’s highest education 

• Father’s highest education 

• Guardian’s highest education 

• Highest parental education  

• Number of ‘wealth’ items 

• Number of home educational resources 

• SES (computed using the factors in the list above) 

• Language at home 

Classroom 

 

• Teacher’s gender 

• Teacher’s age 

• Number of days absent from the school 

• Teacher’s highest education level  

• Teacher’s language at home 

• Years of pre-service training 

• Years teaching at the school 

• Years teaching in total 
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• Licensed teacher or not  

• Number of hours per school day 

• Number of problems and strengths – teacher reported 

School 

 

• School head’s age 

• School head’s gender 

• School head’s highest education level  

• Years of being a school head at the school and in total 

• Number of school facilities 

• Number of school educational resources  

• Number of problems and strengths – school head reported 

 Student factors  

Student factors that were measured were age, gender, pre-school attendance (parent or 
teacher reported), and the students’ use of pencils, paper and textbooks. Research Question 2 
on pre-school attendance is discussed in Chapter 6. After examining the data of the other 
groups, it was only meaningful to look at the difference between students’ gender, as the 
majority of children (98%) were 8 or 9 years of age, and most reported that they used pencils 
(99%), textbooks (80%), and paper (97%).  

 Gender  

Round 5 consisted of 1,812 boys (51%) and 1,730 girls (49%). A one-way ANOVA was 
conducted to determine whether there were differences between the mathematics, literacy 
and social–emotional skills between boys and girls.  

Results revealed that girls performed significantly better on literacy, maths, and social–
emotional skills (p < 0.05) (Annex 7). Figure 7.1 shows the differences in achievement for boys 
and girls. Although the difference between girls and boys was statistically significant, the 
difference was very small for mathematics. 
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5 

Figure 7.1 Mean student performance across all domains comparing girls and boys in 
Round 5 

 Home factors  

Factors that related to the child’s home included the language that they speak at home, the 
number of home educational resources, and their parents’ occupation and highest education 
level.  

A single WLE (weighted linear estimate) was computed for the child’s socio-economic status 
(SES) based on responses from the parent questionnaire. The information included in this 
calculation related to three distinct components of SES: 

• parent/guardian education level 

• parent/guardian occupation status 

• items in the child’s home and home educational resources (radio, toilet, bike, 
motorised vehicle, books, toys, TV, refrigerator, computer/tablet, cell phone, 
internet, cable TV).  

The latter set of home items was considered to be a proxy for ‘family wealth’. Students who 
did not have missing information on at least two of the three components were provided with 
a WLE representation of SES. For the purposes of reporting, the sample was divided into three 
equal groups based on their estimated SES. Students in the lowest third of the scale (below 
45.74) were classified as low SES, students in the middle third of the scale (between 45.74 and 
54.24) were classified as medium SES, and students in the top third of the scale (above 54.24) 
were classified as high SES.  

Established research shows that there is a positive correlation between SES and student 
achievement (OECD, 2016; Marks, 2017; Filmer & Pritchett, 1999). Hattie’s (2018) meta-
analysis of studies analysing the factors affecting student learning also show that SES has a 
moderate effect on student achievement.  
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As parental occupation and education have been subsumed in the calculation of SES, the 
factors that were considered as ‘home’ factors only included SES (computed using the factors 
in the list above), and language at home. 

 Language at home  

The majority of students (86%) in Round 5 completed the test in the language that is the same 
as the language spoken at home even though this Study is limited to schools where the 
language of instruction is Tagalog (Filipino), Sinugbuanong Binisaya and Maguindanaoan, 
because of the financial and time costs in producing quality translations in other languages. All 
students in Luzon were tested in Filipino and all students in the Visayas were tested in 
Sinugbuanong Binisaya. Students in Mindanao were either tested in Sinugbuanong Binisaya or 
Maguindanaon.  

Findings on students’ literacy skills in Chapter 4 show that the students in this Study did not 
demonstrate the levels of reading proficiency expected in their Mother Tongue by the end of 
Grade 3. The literacy results for the majority of these students illustrate that their skills are not 
yet at a sufficiently sound foundation to support transition to reading with comprehension in 
another language.  

It follows then, that if the children spoke a different language at home to the one that they 
were tested in, their performance in the test would be even lower because of their 
unfamiliarity with the test language compared to students who spoke the same language at 
school and home.  

There were 135 students who spoke a language at home that was different from the test (92 
from Luzon; 3 from the Visayas; 40 from Mindanao). Table 7.2 shows the mean scores of the 
different cognitive and social–emotional skills for students who spoke the same language at 
home as the test and those who did not. 

The results of the one-way ANOVA conducted show that there was a significant difference 
(p < 0.05) between students who spoke the language of the test at home and those who did 
not (Annex 8).  

Table 7.2 Mean scores across all domains for students who spoke the same language at 
home as the test and those who did not 

Round 5 N Mean score 

Literacy achievement 

 

Different from test 135 647.68 

Same as test 3037 652.53 

TOTAL 3172 652.32 

Mathematics achievement  Different from test 135 678.10 

Same as test 3037 688.23 

TOTAL 3172 687.80 

Social–emotional achievement Different from test 135 488.75 

Same as test 3034 512.54 

TOTAL 3169 511.53 

It should be noted that all students who were tested in the Maguindanaon language were also 
located in conflict-affected areas. Chapter 5 establishes that students located in conflict-
affected areas had significantly lower scores than students who lived in all other areas in this 
Study.  
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 Socio-economic status 

In Round 5, approximately one-third of the students were from each of the low, middle, and 
high-SES backgrounds. Table 7.3 shows the breakdown of students in each group.  

Table 7.3 Number of students classified by SES backgrounds in Round 5 

SES level No. students (%) 

Low SES 1050 (29.6) 

Mid SES 1075 (30.4) 

High SES 1020 (28.8) 

Missing 397 (11.2) 

TOTAL 3542 (100) 

A one-way ANOVA was conducted to determine whether there were differences between 
literacy, mathematics, and social–emotional skills between children from different SES 
backgrounds.  

The results of the ANOVA (Annex 9) show that that there were significant differences in 
literacy, mathematics, and social–emotional skills between children from low, middle and high 
SES backgrounds (p < 0.05).  

Post-hoc Tukey tests (Annex 9) show that for all domains, students from low SES backgrounds 
achieved the lowest scores on the literacy and mathematics assessments and also had the 
lowest scores on both parts of the SEDS. Students from high-SES backgrounds achieved the 
highest scores on all three domains.  

These results are illustrated in the bar chart in Figure 7.2, which depicts the mean 
mathematics, literacy and social–emotional scores of students of different SES backgrounds.  

 
Figure 7.2 Mean mathematics, literacy and social–emotional scores of students in 

different SES groups 
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 Classroom factors  

This section explores possible relationships between student achievement and classroom 
factors. Classroom factors in this Study were mainly related to the teacher as they form one of 
the main components of the classroom and interact on a daily basis (during the school week) 
with the children in the sample. These factors included:  

• teacher’s gender 

• teacher’s age 

• number of years teaching at the school 

• number of days absent from the school 

• teacher’s highest education level  

• teacher’s language at home 

• years of pre-service training 

• licensed teacher or not  

• number of hours per school day. 

When each of these factors was inspected, 65% of Round 5 teachers had not been absent for 
any days in the past month, and 28% indicated that they were only absent for one to two days. 
Only four teachers reported being absent for more than 10 days in the past month.  

Only six teachers out of 401 in Round 5 reported that they were not a licensed teacher. In 
addition, the majority of teachers were female (363 female; 24 male). Therefore, these three 
factors (absence, licensed or not and gender) were not included as classroom factors for 
investigation as the groups were too imbalanced to carry out meaningful comparisons.  

 Teachers’ ages 

Table 3.8 shows the age categories of teachers who answered the questionnaire in Round 5. 
Teachers were mainly aged from 25–34 years (26%), 35–44 years (34%), or between 45 and 54 
years (25%). Analyses showed that there were some significant differences between the 
achievement of students who were taught by teachers of different age groups (p < 0.05; Annex 
10), but there were no consistent results. For example, students whose teachers were aged 
35–54 years scored significantly higher in literacy compared to teachers aged 25–34 years. 
However, there was no significant difference between the older teachers and those aged 24 
years or under, or those 55 years or older. For mathematics, students whose teachers were 
aged 35–54 years scored significantly higher than those aged 34 years or younger. There was 
no significant difference between those aged 35–54 years and those aged 55 years and older. 

In terms of social–emotional skills, there were no significant differences between teachers’ age 
groups for SEDS Part 1. However, for SEDS Part 2, students of younger teachers (below 24 
years), and those who were older (55 years or more) scored significantly higher than teachers 
who were aged 35–44 years.  

 Number of years teaching at the school and in total  

The number of years that a teacher taught at the school had a significant effect on a student’s 
achievement in literacy and mathematics (p < 0.05). The one-way ANOVA and post-hoc tests 
(Annex 11) revealed that students whose teachers had taught at the school for less than 2 
years achieved significantly lower scores than teachers who had taught at the school for 
longer. For mathematics, this difference was not significant between teachers who had taught 
for less than 2 years and for 2–5 years at the school. Students whose teachers had taught at 
the school for more than 21– 30 years had significantly higher scores in mathematics and 
literacy than other students whose teachers had taught for less than 10 years. It may appear 
that the longer a teacher has been teaching at the school, the higher their students’ social–
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emotional skills (Figure 7.3). However, caution should be taken when interpreting these 
statistics and this graph, as only six teachers indicated that they had taught for 31 years or 
more at the school, and 33 who reported that they taught for 21–30 years at the school.  

 
Figure 7.3 Number of years teaching at the school and average scores across the three 

domains 

This result is likely to be related to the total number of years that a teacher has taught. 
Teachers who had been teaching for 11 years or more had students who scored significantly 
higher on literacy and mathematics. Teachers who had been teaching for 31 years or more in 
total (19 teachers in total), also scored their students higher on the SEDS compared to teachers 
with less experience.  

 Teacher’s highest education level  

Approximately one-third of the teachers in Round 5 had a Bachelor’s degree (30%), two-thirds 
had a Master’s degree or units leading to a Master’s degree (63%), and 2% had a Doctoral 
degree or units leading to a Doctoral degree. 

Results (Annex 12) show that students whose teachers who had a Master’s degree or had 
completed units leading up to a Master’s degree had significantly higher scores in literacy and 
maths than students whose teachers had a Doctoral degree or a Bachelor’s degree (p < 0.05). 
Students whose teachers had a Bachelor’s degree also scored higher in literacy than those 
whose teachers who had a Doctoral degree. There were no differences between any groups 
for SEDS Part 1, but students whose teachers had a Master’s degree scored significantly higher 
SEDS Part 2 compared to students whose teachers had only a Bachelor’s degree. 

 Teacher’s language at home 

In Round 5, there were: 

• 153 teachers in schools where the test language was Tagalog; 136 of whom 
were fluent 

• 226 teachers where the test language was Sinugbuanong Binisaya; 211 of 
whom were fluent  

• 22 teachers where the test language was Maguindanaoan; 11 of whom were 
fluent.  

From Table 7.4, it can be seen that the majority of teachers were fluent in either Tagalog or 
Sinugbuanong Binisaya where they were the test languages, but only 50% of the teachers were 
fluent in Maguindanaoan. 
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Table 7.4 Number and percentage of teachers who were fluent in the language of test 

Language of test No. teachers for 
that test language 

No. teachers fluent in 
that test language 

Teachers fluent in the 
test language (%) 

Tagalog 153 136 89 

Sinugbuanong Binisaya 226 211 93 

Maguindanaoan 22 11 50 

Table 7.5 compares the mean literacy, mathematics, and social–emotional development scores 
for students of teachers who spoke the language of the test at home to those who did not. As 
found in previous rounds, students with teachers who were not fluent in the test language 
scored significantly lower than those who did speak the same language (Annex 13).  

Table 7.5 Mean scores for students of teachers who spoke the language of the test 
fluently  

Language teacher is 
fluent in 

Literacy Mathematics SEDS Part 1 SEDS Part 2 

Different from test 644 655 513 476 

Same as test 654 656 535 503 

 Number of years of pre-service training  

Table 3.12 shows the number of teachers in Round 5 who completed pre-service teacher 
training. Just over one-third of these teachers had three years or more of pre-service teacher 
training and only a small percentage (8%) had no pre-service teacher training at all. Students of 
teachers who had three years or more of pre-service teacher training scored significantly 
higher on all three domains (Annex 14).  

 Number of hours of instruction per school day  

Children in Round 5 received between three to over seven hours of instruction per school day; 
nearly two-thirds (63%) received six hours per day. It was reported that 262 students received 
five hours or less of instruction per school day. These children achieved significantly lower 
scores (p < 0.05) in all three domains compared to those who were reported to have received 
more than 5 hours of instruction (Annex 15).  

 Classroom learning resources 

There were two main categories of classroom learning resources: classroom equipment and 
learning resources (Table 7.6). Teachers were asked to indicate whether their classrooms 
contained these resources or not.  
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Table 7.6 List of classroom equipment and resources in sampled schools 

Resource type Resource No. teachers who 
indicated the resource 
was present (%) 

Classroom 
equipment 

1 Usable writing board 383 (96) 

2 Chalk or other markers 384 (96) 

3 Duster/eraser 374 (93) 

4 Teacher desk 375 (94) 

5 Teacher chair 378 (94) 

6 Bookshelves 331 (83) 

7 Closet/locker 233 (58) 

8 TV/monitor 183 (46) 

9 LCD projector 67 (17) 

Classroom 
learning 
resources 

10 Teacher guides 379 (95) 

11 Set of textbooks 378 (94) 

12 Wall map/chart 356 (89) 

13 Classroom library/book corner/book box 327 (82) 

14 Ruler/angular measure 324 (81) 

15 Dictionary  307 (77) 

16 Learner workbooks 293 (73) 

 Teacher-reported factors preventing or enabling effective teaching  

The TQ listed 19 possible problems that may prevent effective teaching. Teachers were asked 
to rate each as either a serious problem, a moderate problem, a minor problem, or not a 
problem. The most common factors listed as serious problems were poor student discipline 
(25%), poverty (22%), and lack of parental engagement (15%).  

Teachers were given a list of 16 possible strengths that enable effective teaching and asked to 
rate whether they were a major strength, moderate strength, minor strength, or not a strength 
at all. The most common strengths indicated as major enablers of effective teaching were 
teachers sharing resources and approaches (40%); the good location of the school (38%); 
having caring and committed staff (37%); and providing effective instructional supervision 
(37%). The full list of factors preventing or enabling effective teaching with teachers’ 
indications can be found in Annex 16. 

 School factors  

The School Questionnaire was administered to school heads in Round 5 where their age, 
gender, highest education level, and the number of years of being a head were determined. 
The head was also asked about their satisfaction with being a head at the school and to 
indicate the problems and strengths that prevented/enabled effective teaching.  

Information was also obtained about the number of different school resources, for example, 
basic facilities, electronic resources, and infrastructure spaces.  

 School head’s gender 

In Round 5, 38 heads were female (57%) and 29 were male (43%). A one-way ANOVA (Annex 
21) was conducted to understand whether the head’s gender had an effect on students’ 
literacy, mathematics and social–emotional skill scores.  
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Results showed that there were no significant differences in students’ mathematics or literacy 
scores, but students whose heads were male, scored significantly lower in social–emotional 
skills than those of female heads (p < 0.05). This is illustrated in Figure 7.4. 

 
Figure 7.4 School heads’ sex and students’ mean performance across all domains 

 School heads’ ages  

Similar to Round 4, there were no school heads younger than 25 years in Round 5. 46% were 
aged 45–54 years, and approximately one-third were 55 years or older (34%). One-way ANOVA 
results (Annex 18) show that there were significant differences in literacy, mathematics, and 
social–emotional skill scores.  

Students whose school head was aged 25 to 44 years had significantly lower scores on the 
literacy and mathematics assessment (p < 0.05) than those whose head was aged 45 years or 
older. Students whose school head was aged 45–54 years had significantly higher literacy 
scores than those students whose head was 55 years or older; however, students whose 
principal was 35–44 years old, scored significantly higher than students whose head was 55 
years or older.  

For social–emotional skills, students whose school heads were younger achieved higher scores. 
There were no significant differences between the scores of students whose school heads 
were between 25–34 years and 35–44 years. However, students whose heads who were 45 
years or older scored significantly lower scores on SEDS. 

 School heads’ highest education level  

In Round 5, 31% of school heads had a Doctoral degree or units leading to a Doctoral degree, 
58% had a Master’s degree or units leading to a Master’s degree, and only 4% had a Bachelor’s 
degree only (the remaining percentage of responses were missing).  

There were significant differences between students’ literacy, mathematics, and social–
emotional skills depending on the head’s highest education level (Annex 19). Students whose 
school head had completed a Doctoral degree or units leading to a Doctoral degree scored 
significantly higher (p < 0.05) on all three domains compared to students whose heads 
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completed a Master’s (or units leading to a Master’s degree). As only three principals reported 
that they only had a Bachelor’s degree, this group was not used in comparisons. 

 School heads’ years of experience  

The number of years that a school head had been a head at the school had a significant effect 
on a student’s achievement in mathematics, literacy, and social–emotional skills (p < 0.05). The 
one-way ANOVA and post-hoc tests (Annex 20) revealed that the longer the head had been in 
charge of the school, the higher the students’ literacy scores. However, there was no 
significant difference between heads who had been at the school for 11–20 years compared to 
those who had been there for 6–10 years. For mathematics, heads who had been at the school 
for 6–10 years had students with significantly higher scores compared to those who had been 
at the school for less than 2 years, or between 2–5 years. Students whose heads had been at 
the school for 11–20 years also scored significantly lower than students whose heads had been 
at the school for between 2–5 years.  

This result is likely to be related to the number of years that a head had acted in that role as a 
total, similar to the teacher experience effects (see Section 7.5.2). Students whose head had 
been in the role for 11–20 years or more than 21 years had significantly higher literacy scores 
than students whose principal had been a principal for 6–10 years. The same was true for 
mathematics scores for heads with 11–20 years of experience compared to those who only 
had 6–10 years of experience. In relation to social–emotional skills, students whose head had 
been in that role at the school for between 2–5 years scored significantly higher than students 
whose heads had been present for a shorter or longer amount of time.  

The number of years that a head had been the role also had a significant effect on a student’s 
social–emotional development score (p < 0.05). The greater the number of years of the head’s 
experience, the lower the social–emotional development score of a student (Annex 21). 
Students scored significantly higher on SEDS when their head had been there for less than 2 
years and significantly lower if the principal had been there for 31 years or more. 

 School head-reported factors preventing and enabling effective 
teaching 

The School Questionnaire listed 19 possible problems in a school that could prevent effective 
teaching. School heads were asked to rate each problem as either a serious problem, a 
moderate problem, a minor problem, or not a problem. In Round 5, the top four problems that 
were rated as serious were poverty (22%; also the top problem rated in Round 4), students 
suffering from a lack of basic nutrition (22%), poorly resourced classrooms (10%) and students 
lacking the required knowledge and skills (10%).  

School heads were also provided with a list of 14 strengths that enabled effective teaching. 
The most common strengths they indicated as being major enablers of effective teaching were 
the good location of the school (58%; also the top strength in Round 4), caring and committed 
teachers (51%), teachers sharing resources and approaches (38%), and good staff retention 
(31%).  

The full list of factors that school heads indicated prevented or enabled effective teaching and 
the data results are listed in Annex 21.  

 School facilities  

School heads were asked to indicate whether or not their school had a number of basic 
facilities, electronic resources, and infrastructure spaces. Table 7.7 shows the complete list of 
facilities, resources and spaces were listed in the School Questionnaire, and the number of 
heads who indicated that those resources were present in their school.  
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Table 7.7 List of potential facilities, resources and spaces that the sampled schools  

Resource type Resource No. principals who 
indicated the resource 

was present (%) 

No. missing 
responses (%) 

Basic facilities Electricity 62 (93) 3 (4) 

Toilets 61 (91) 6 (9) 

A first-aid kit 61 (91) 6 (9) 

Handwashing station 56 (84) 7 (10) 

Piped water/water tank/spring 53 (79) 9 (13) 

Safe drinking water 42 (63) 8 (12) 

Facilities for students with 
disabilities 

20 (30) 8 (12) 

Electronic 
resources 

Computer 62 (93) 3 (4) 

DVD player 42 (63) 8 (12) 

Overhead/LCD projector 62 (93) 2 (3) 

Television 49 (73) 4 (6) 

Internet access 38 (57) 4 (6) 

Photocopier 34 (51) 5 (7) 

Radio 24 (36) 9 (13) 

Landline telephone 28 (42) 6 (9) 

Facsimile (fax) machine 4 (6) 7 (10) 

Infrastructure 
spaces 

School garden 63 (94) 4 (6) 

Sports area/playground 50 (75) 5 (7) 

Canteen 48 (72) 6 (9) 

Sick bay 43 (64) 9 (13) 

School or community hall 22 (33) 12 (198) 

Prayer room 3 (4) 8 (12) 

There were small but significant and positive correlations between the number of basic 
facilities and students’ average scores in literacy and mathematics. A weak correlation is 
denoted as being between 0 to 0.30, a moderate relationship as being 0.30 to 0.70, and a 
strong relationship as being 0.70 to 1.0.  

The relationship between the number of basic facilities and literacy was 0.186, and with 
mathematics, 0.114; that is, the greater the number of basic facilities, the higher the scores. 
There were slightly larger and significant positive correlations between the number of school 
electronic resources and students’ average scores in literacy (0.280) and mathematics (0.239). 
The relationship between school infrastructure spaces and students’ literacy and mathematics 
scores was much weaker even though they were significant (0.095 and 0.097 respectively).  

There were extremely weak negative correlations with all three types of school facilities and 
SEDS, which implies that there was no relationship between them (0.053 for basic facilities, 
0.071 for electronic resources, and -0.050 for infrastructure spaces).  
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 Development of skills in children considering all factors 

A latent growth model18 was fit to the data to explore the effect of student, home, classroom, 
and school factors on students’ literacy, mathematics, and social–emotional skills 
development. The model was built up sequentially, adding a new factor, or variable, to the 
model each time to examine its impact and the relative impact of each factor starting with an 
initial model where only the initial ability and growth trajectory of the students is estimated, 
with no other predictors in the model. By including predictor variables into one model, it can 
be seen which variables have the most effect on students’ achievement and progress over the 
five rounds, controlling for the effects of the other variables.  

The variables included in the model have been selected based on the findings from earlier in 
this chapter. Those that have had a significant result with large differences between groups 
have been included. They can be seen in Table 7.8.  

Table 7.8 List of factors included  

Type of factor Factor included Definition Categories 

Student / home Context Where the student is living  Urban-poor  

Disaster-prone 

Conflict affected  

Conflict/urban-poor 

*Disaster/urban-poor 

Pre-school 
attendance 

Whether the student attended 
pre-school or not 

*Yes or no 

Family SES Family SES level Low, middle, or *high 

Classroom Teacher’s fluent 
language 

Whether the teacher spoke the 
language of the test fluently or 
not 

*Same as test or 
different from test 

Total number of 
years teaching  

The total number of years the 
teacher has taught in their life 

Less than 2 years 

2 to 5 years 

6 to 10 years 

11 to 20 years 

5 - 21 to 30 years 

*31 or more years 

Number of years 
teaching at this 
school 

The number of years the teacher 
has taught at the current school 

Less than 2 years 

2 to 5 years 

6 to 10 years 

11 to 20 years 

5 = 21 to 30 years 

*31 or more years 

Teacher’s highest 
qualification 

The teacher’s highest 
qualification level 

*PhD 

Masters 

Bachelor 

Post-secondary 

Principal’s gender Principal’s gender *Female  

 

18 For all the models, any missing data was imputed using multiple imputation methods as described by 
Schafer and Graham (2002).  
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School Male  

Total number of 
years being a 
school head 

The total number of years the 
school head has been in a head 
role in their life 

Less than 2 years 

2 to 5 years 

6 to 10 years 

11 to 20 years 

21 to 30 years 

*31 or more years 

Number of years 
at the school as 
the school head 

The number of years the school 
head has been in this role at the 
current school 

Less than 2 years 

2 to 5 years 

6 to 10 years 

11 to 20 years 

21 to 30 years 

*31 or more years 

 School head’s 
highest 
qualification  

The school head’s highest 
qualification level 

*PhD 

Masters 

Bachelor 

*denotes the category that was used as the comparison/reference category 

Annex 22 shows the result of the statistical model. The model with no predictors in it 
reinforces the findings shown in the plots of students’ scores over time: students begin at an 
initial level and grow steadily in mathematics and literacy. The growth trajectory is less steep in 
social and emotional skills. This model also shows the general trend that students who initially 
score highly on an outcome, tend to grow more slowly, implying that on average students’ 
abilities are narrowing in variation over time. This is consistent with the boxplots show in in 
Figures 4.1, 4.3 and 4.5a. 

 Student and home factors 

Effect of context  

The results show that students in conflict and conflict/urban-poor areas who initially scored 
lower in literacy, mathematics, and social–emotional skills, had a higher amount of growth 
over the five rounds of the Study compared to students who initially scored higher in those 
domains. However, despite this fast rate of growth, the model shows that these students 
began far behind their peers who were in a disaster/urban-poor environment and remained 
behind so that it is unlikely they would catch up before the end of primary school.  

The model also shows that context is a significant predictor of students’ achievement and 
progress in all three domains.  

Effect of attending pre-school  

As reported in earlier cycles of the Study, attending pre-school has a positive and significant 
effect on the initial ability of children in the first year of school in all three domains. The 
growth factor, however, means that children who did not attend pre-school grew at a faster 
rate, and although not fully caught up at Round 5, it is likely there will be little-to-no difference 
between children who did and did not attend pre-school at Round 6 if the current trajectories 
hold.  

Effect of SES 

Family SES was a significant predictor of students’ initial achievement in literacy, mathematics, 
and social–emotional skills initial achievement. Students from low SES families started lower 
than their high SES classmates in literacy, mathematics social–emotional development, but 
their growth in literacy was faster than their classmates in mid- or higher SES groups. The 



91 

 

effect of SES on mathematics growth was not a weaker one for those in low-SES groups and 
not a significant one for students in the mid-SES group.  

Due to the large initial disadvantage of students in low and mid-SES groups for literacy and 
mathematics, and the slow, but positive rate of growth over time, the model suggests that it is 
unlikely that these students will catch up to their peers in high-SES groups by the end of 
primary school. 

In relation to social–emotional skills, the rate of growth for low and mid-SES students was 
slower than their classmates in high-SES groups. This suggests that the initial gap in these skills 
between low-SES students and high-SES students will continue to grow over time. 

 Classroom factors 

Teachers’ experience (measured by the total number of years that they have been teaching in 
their life, and the number of years they have been teaching at the sampled school), and 
teachers’ qualifications, were not significant factors that affected students’ achievement at 
Round 5 when considering the student and home factors even though they were significant 
factors when considered individually.  

The only classroom factor that remained significant when included in the full model was 
whether a teacher spoke the language of the test fluently or not.  

If teachers were not fluent in the test language, students’ achievement scores in all three 
domains were significantly lower than students whose teachers were fluent. The model 
showed that, unlike most of the other predictor variables where initial disadvantages are 
overcome with a faster growth rate, if a teacher was not fluent in the language of instruction, 
students’ growth in achievement in all three domains was also likely to be slower, though not 
by a significant amount for literacy and mathematics. The model also showed that teachers 
who did not speak the test language fluently also rated their students lower on social–
emotional skills throughout the Study. This effect should be explored further because if there 
is a mismatch between the language spoken by teachers and their students, it would seem 
likely that there may be communication challenges which may hinder any facilitation or 
observation of students’ social–emotional skills. 

 School factors 

School head’s gender  

The gender of the school head was still a significant factor in the model when considering 
students’ social–emotional skills at Round 5 but was not a significant factor for literacy or 
mathematics. Students with male school heads had significantly lower scores on the SEDS 
compared to students with female school heads.  

School head’s experience 

A school head’s number of years as a principal in their life was highly correlated with the 
number of years they had been a school head at the sampled school. Therefore, the school 
head’s total number of years was used as a proxy for their experience in the model.  

The total number of years that school heads have been in that position in their life had 
significant effects on students’ mathematics and social–emotional skills achievement at Round 
5, but not on literacy skills. Students whose school head had been in that position for 31 years 
or more scored higher in mathematics than students with less experienced school heads.  

The reverse seems to be true for social–emotional skills. Students whose school head was 
newer to that position, scored higher in SEDS than students with more experienced school 
heads. Students whose school heads had only been in the position for 2–20 years had 
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significantly higher scores on the SEDS than school heads who had been in the position for 31 
years or more. 

School head qualification 

As was found for teachers’ qualifications, the qualification level of school heads was not a 
significant factor on students’ achievement at Round 5 when all the other factors are 
considered in the model. 

 In summary 

In summary, when considering each of the student, home, classroom, and school factors 
individually, they may appear to have had a significant effect on a student’s achievement and 
growth over time. The advantage of including all the factors in a single model demonstrates 
their relative importance. For example, a teacher’s qualification may have a significant impact 
on students’ literacy achievement. But when considered with all the other factors that 
influence students’ lives, a teacher’s qualification becomes a weak effect.  

Students’ achievement and growth over time could mostly be explained by the background 
circumstances of the student, for example, where they live and their family’s SES level, rather 
than classroom or school factors. Some of these factors, for example attendance at pre-school, 
have had a greater effect on a students’ initial achievement, but not on a student’s progress 
throughout the study. Consistent with other literature (e.g. Lee & Bryk, 1989; Ma & Klinger, 
2000), most of the variance in students’ achievement is attributable at the student level. As 
the sphere of influence becomes more distant, for example to the teacher, and further to the 
school head, the effect on students decreases. 
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8.0 POLICY AND PRACTICE IMPLICATIONS  

This chapter collates the results presented in this report and presents the possible policy and 
practice implications for DepEd at the system, school and classroom level, and for teachers and 
teacher trainers.  

 System-level implications for policy, curriculum, assessment, 
teacher training and resource allocation  

System-level implications relate to DepEd. This includes coordination and communication 
functions carried out within the Department, and where relevant, interactions between the 
Department, UNICEF, SEAMEO INNOTECH and DFAT that would have an impact on policy, 
curriculum, assessment, teacher training and resource allocation. 

Result 1 Students demonstrated minimal overall literacy growth, with most 
unprepared for the Grade 4 curriculum 

The overall trend in literacy from Grade 2 (Round 4) to Grade 3 (Round 5) is one of limited 
growth, and a shrinking distribution of abilities. The less proficient students have slowly caught 
up and the more proficient students have made very little improvement. Most students have 
plateaued at a level where they have minimal, very basic reading comprehension skills in the 
school Mother Tongue. Even the more proficient students are only just beginning to read a 
range of simple texts with understanding and none can yet interpret the meaning of a longer 
information text that is considered appropriate for Grade 3. The most promising cohort within 
the sample were those who demonstrated moderate literacy levels (40%); however, they had 
not sufficiently gained and consolidated the reading comprehension skills required to attempt 
the Grade 4 language (Filipino and English) curriculum.   

Implications for teaching 

To support students to improve their reading comprehension, the following practice and policy 
changes could be considered.  

• Provide more intensive oral language development to ensure all students are 
highly proficient speakers of their Mother Tongue language.  

• Regularly read aloud to students a wide range of texts at Grade 3 level 
(including information texts), talk to them about the meaning and ideas of 
interest, and encourage them to use new vocabulary to explain their ideas. 
The quality and extent of the discussion is critical.  

• Improve fluency to address the difficulties that some students experienced in 
comprehending texts. Fluency was not assessed in Round 5. Fluency in Mother 
Tongue languages can be improved by providing access to an extensive 
collection of short, simple, engaging texts and by offering students individual 
practice in reading aloud with the supervision of a teacher or skilled reader. 
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Result 2 Sampled students did not demonstrate the expected literacy levels 
for the end of Grade 3 in Mother Tongue to support transition to 
reading with comprehension in another language.  

The findings from this study raise concerns about the MTB-MLE policies and the extent to 
which students can learn to read with comprehension across multiple languages in Grades 1 to 
3. Comprehension strategies are the main skills that can be transitioned across languages as 
vocabulary, grammar and fluency skills are language dependent, and must be relearned for 
each language. 

Most students clearly need a great deal more time than the curriculum currently allows to 
learn to read with comprehension in just one language. Learning to read requires the 
development of all the elements of a language including speaking, listening and writing. 
Students cannot learn to read with understanding if they are not already highly proficient 
users of the language that they read. Obviously, the expectation that students will be literate 
in three languages by Grade 3 seriously limits the time that can be spent on any one language 
and the depth of skill that might be acquired in each language.  

The curriculum currently provides limited support to teachers in how to develop 
comprehension skills, the kinds of skills that might be developed, and what these skills might 
look like at different grade standards. Oral listening comprehension skills are the essential 
foundation. Integrating early expressive writing with emergent reading skills is a key factor in 
developing comprehension of written texts.  

Given the linguistic diversity of the Philippines, it is likely many students beginning school have 
insufficient oral language proficiency in the language of instruction to support learning literacy. 
They may not speak the school Mother Tongue well, or they may come from a largely illiterate 
community where the kinds of language skills that will support understanding texts are 
typically not developed. A more flexible curriculum may be required that provides sufficient, 
appropriate direct language instruction so that students are taught how to use a language well 
so they can talk about texts and to listen and understand texts, before they begin formal 
literacy instruction.  

The Mother Tongue curriculum guide emphasises the importance of students achieving 
proficiency in the first language before transitioning to the second or third. However, it does 
not define proficiency or ways to assess whether this milestone has been achieved. The 
curriculum sequence assumes that students rapidly acquire new languages; however, we know 
this is not the case. Language acquisition requires thousands of new words to be learned, new 
rules about syntax and grammar to be mastered, new letter-sound rules to be learned, and 
fluency skills to be almost entirely rebuilt. Strategies for reading comprehension can only be 
transitioned to a new language after they have been well established in Mother Tongue texts.  

It is likely that the move to reading in new languages that began in Grade 1 with the 
introduction of Filipino and then English towards the end of the year, was too early for 
students to transition many reading skills. Many Round 5 students had little or no reading 
comprehension skill in their Mother Tongue by the end of Grade 3. It is unlikely that these 
students gained much benefit from early reading instruction in the school’s Mother Tongue.  

Implications for the curriculum and MTB-MLE policies in the Philippines  

Even the most proficient Grade 3 readers had limited reading comprehension strategies to 
transition to other languages. The substantial cognitive demands of trying to learn two new 
languages and read in three languages over Grades 2 and 3, mean very few students are 
prepared for the demands of the language curriculum in Grade 4 (Filipino and English).  This 
will likely result in most students falling much further behind and failing to become proficient 
readers in any language. The 2010 report, Early Warning: Why Reading by the End Of Third 
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Grade Matters, states ‘Reading proficiency at the end of third grade can be a make or break 
benchmark in a child’s educational development’ (The Annie Casey Foundation, p. 8). The US 
National Research Council asserts that academic success, as defined by high school graduation, 
can be predicted with reasonable accuracy by knowing someone’s reading skill at the end of 
third grade (National Research Council, 1998).  

Result 3 Students demonstrated minimal mathematics growth, with most 
unprepared for the Grade 4 mathematics curriculum 

Of the students sampled, 30% demonstrated a range of skills described in the Grade 3 and 2 
curricula, which indicates that they were performing at or below curriculum expectations for 
the end of Grade 3. Most students sampled (70%) demonstrated skills well below the 
curriculum expectations for Grade 3. Over one-third of these students were not able to 
answer a single item on the test.  

The test was independently completed by students and required them to read the questions in 
Mother Tongue. As 40% of students sampled were unable to read simple sentences in their 
Mother Tongue, it is possible they struggled to read the questions on the mathematics test.  

The results also revealed that students were easily able to perform simple multiplication (a 
Grade 3 skill) but could not recognise place value of tens (a Grade 1 skill). This suggests that 
students may mainly learn via rote memorisation. They remembered recently taught facts, but 
forgot earlier teaching. If students understood the mathematics concepts they would be less 
likely to forget them. 

The relationship between mathematics skills development and language proficiency becomes 
more important with each round of testing and will be critically important in Grade 4 – the 
time from when the two languages of instruction in school are English and Filipino – with 
mathematics often taught in English. Students need high levels of language proficiency to 
understand and think about abstract maths concepts. 

Implications for the curriculum 

• As noted in previous rounds, results suggest that the mathematics curriculum 
has moved too quickly for two-thirds of the students sampled for this study. 
These students will fall further behind in Grade 4.  

• The most able students have knowledge gaps, which suggests they have 
missed out on learning certain foundational concepts. Schools might consider 
reorganising maths classes to address specific learning needs as the range of 
abilities within single classes is likely too large for a single teacher to address.  

• The curriculum is fragmented and separates strands into different school year 
quarters, which prevents teachers and students from linking strands or 
applying skills from one strand to another. 

• The curriculum needs to focus on key concepts and repeat those that are 
foundational in order to ensure they are well embedded.    

Implications for the teaching of mathematics  

• Students need repeated opportunities from Grades 1–3 to manipulate models 
of place value, including models of ones to thousands, and to discuss their 
workings. 

• Students need ample opportunities to manipulate shapes and measure objects 
informally before they move to formal measurement. 
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Result 4 High social and emotional skills continue to be positively associated 
with cognitive performance 

As with previous rounds, the Study continued to find a positive relationship between student 
achievement in mathematics and literacy and social–emotional skills. The correlation 
between social–emotional skills development and literacy was moderate at Round 5 (r=0.412), 
and moderate for mathematics (r=0.318). And while, on average, students’ social–emotional 
skills improved, growth was very limited (22 scale score points, SD=139).  

While the emphasis on social–emotional skills development is clear in the Kindergarten 
curriculum, it is not present in curricula of the key learning areas relevant to this Study such as 
Mother Tongue and Mathematics.   

Implications for conflict-affected school communities 

Students learning in conflict-affected school communities demonstrated much lower SEDS 
scores at Round 5 than students in urban-poor and disaster-prone contexts. The difference 
was significant and constituted almost half a standard deviation.  

It is important that BARMM are made aware of this result, and informed about the established 
relationship between social–emotional skills and students’ readiness and ability to learn (The 
Annie E. Casey Foundation, 2010). 

Result 5 Students in conflict-affected areas continue to be the lowest 
performers overall in all three domains compared with other 
learning contexts (urban-poor and disaster-prone) 

As with previous rounds, students in conflict-affected school communities scored the lowest in 
literacy, mathematics and social–emotional skills compared with students in other contexts. In 
literacy, the difference between students’ in the highest performing context and the lowest 
performing context constituted almost an entire level of the literacy scale and half a level of 
the mathematics scale. Students in conflict-affected school communities, on average, 
demonstrated literacy proficiency at Level 3 (oral language). For mathematics, their 
performance was well below curriculum expectations for end of Grade 3.  

Implications for conflict-affected school communities 

It is critical to highlight that teaching and learning in the conflict-affected schools sampled in 
this study are likely to be impacted by teachers’ Mother Tongue language proficiency. 
Consistent with previous rounds, at Round 5 only half the teachers of students sampled in 
conflict-affected school communities spoke the language of the test fluently. By comparison, 
between 89 and 93 per cent of teachers reported being fluent in the other test languages of 
Tagalog and Sinubuanong Binisaya respectively. This inequity is likely to have had a negative 
impact on teaching and learning.  

Result 6 Access to pre-school and frequency of attendance continues to 
make a positive difference to students’ literacy and mathematics 
achievement at the end of Grade 3 

At Round 5, students who attended pre-school prior to their first year of formal schooling 
continued to perform significantly higher in literacy and mathematics compared with students 
who did not attend preschool. This suggests that the benefits of attending pre-school persist 
until the end of Grade 3, spanning the years of Primary School in the Philippines (Department 
of Education, Republic of the Philippines, 2019).   

For social–emotional skills, there was no difference in performance at Round 5 between 
children who did and did not attend pre-school regarding social–emotional skills. This suggests 
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that early gains in social–emotional skills demonstrated at the start of Kindergarten by children 
who attended pre-school prior were not sustained into Grades 2 and 3. As discussed, this may 
be because of a lack of opportunity, teacher knowledge of, and curricula focus on social–
emotional skills development beyond the Kindergarten year. 

Students who attended pre-school between 4–5 days outperformed students who attended 
pre-school between 2–3 days in all three domains at the end of Grade 3.  

Note that most students sampled attended pre-school prior to the commencement of this 
study (78%).  

Implications for policymakers 

The Government of the Philippines and key ECCD stakeholders need to be aware of and convey 
these results within communities where attendance is lower than desirable – that the benefits 
of preschool attendance can be seen to persist for the duration of primary school. 

Result 7 Low student SES continues to be strongly related to low 
performance in literacy, mathematics and social–emotional skills at 
the end of Grade 3 

At Round 5, consistent with previous rounds, students from low SES family backgrounds 
performed the lowest on literacy, mathematics, and both SEDS Parts 1 and 2. Students from 
high SES family backgrounds achieved the highest scores on all three domains. These results 
are consistent with previous rounds; each of the Rounds 1–4 reports consistently found a 
strong negative relationship between family SES and student performance across all three 
domains. 

Family SES is a significant and persistent predictor of performance for students sampled in 
the UNICEF Philippines ECCD Longitudinal Study. Students from low SES family backgrounds 
had not caught up with students from mid or high SES family backgrounds at any point during 
the Study, despite demonstrating good growth in Kindergarten and Grade 1. This suggests that 
there is limited to no school effect on countering the impact of family SES on student 
performance. This is likely to be due to selection effects – that is, family SES is related to the 
quality of school that children attend. Typically families face transport costs and other 
constraints that preclude low SES families enrolling into the most effective schools. Without 
specific programs within schools to counter this SES- related-quasi-market force, achievement 
gaps are likely to persist.  

Implications for policy 

Specific and targeted interventions for students from low SES family backgrounds are required 
to address consistent unequal performance in the early years.  

Result 8 Students who dropped out of the study due to absence on testing 
day were lower performers 

While student absenteeism is not a specific focus of this Study, it is important to note that the 
revised sampling methodology in Round 5 confirmed a hypothesis established in Round 2.19  

 

19 Students who dropped out of the study at Round 2 scored 22 scale score points lower in maths and 23 
points lower in literacy than students who participated at each round. As a result, the Round 1 mean 
performance of students was higher than the mean values included in the Round 2 report. 
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Students who dropped out of the study in previous rounds due to absence on the day of 
testing were generally lower performers compared with those who were tested at each 
round.  

This result aligns with international research about student absenteeism. Student absenteeism 
is associated with reduced mathematics and reading outcomes, and reduced educational and 
social engagement (Gottfried, 2014). Attendance matters for all children; test score decline for 
each missing day is the same for each student, regardless of background (Gottfried & Hutt, 
2019). However, children from disadvantaged backgrounds may miss more days, which has a 
cumulative negative effect on test scores.  

Implications for policy 

Policy recommendations to address student absenteeism include:   

• Careful and accurate collection of student attendance data. 

• Implementation of policies that do not penalise schools and create perverse 
incentives. 

• Partnership with parents to convey the impact of student absence to 
emphasise that that every day counts.  

As student absenteeism is a new and relatively under-researched area, particularly in low and 
low- to-middle income country contexts, this finding is included to add to the empirical 
evidence base for this phenomenon.  

Result 9 Girls continue to outperform boys in all domains at end of Grade 3 

At Round 5, girls demonstrated significantly higher performance than boys in literacy, 
mathematics and social–emotional skills. In particular, girls outperformed boys by 73 scale 
score points regarding social–emotional skills: over half a standard deviation (SD=139).  

It is important to note that on average, boys are more frequently absent from class compared 
with girls. In addition, of the 140 students that did not advance to the next year level, 60% are 
boys. Increased monitoring of boys attendance and performance is recommended, in 
cooperation with stronger partnerships with parents of boys.  

 School-level implications 

School-level implications are those that relate to the provision of human and financial 
resources to enable system-level policies. These resources allow the progression and 
implementation of the policies to be enacted at the school-level and the wider school 
community. School-level factors include the school head’s age, gender, highest education 
level, years of experience, school educational resources, school problems and strengths, and 
basic facilities at the school.  

Result 1 School head’s tertiary qualifications remain positively correlated 
with student achievement at end of Grade 3  

At the end of Grade 3, students whose school head had completed a Doctoral degree or units 
leading to a Doctoral degree scored significantly higher on all three domains compared to 
students whose head completed a Master’s (or units leading to a Master’s degree). 

This result is consistent with previous rounds and continues to underline the value of highly 
qualified school leaders in the Philippines.  
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Result 2 Fewer instructional hours per school day continues to be negatively 
related to student performance   

There were 262 students sampled who received five or less hours of instruction per school day. 
These students performed significantly lower in all three domains compared with students 
who received more than five hours of instruction per day.  

This result is consistent with Round 4 and reinforces the importance of schools’ compliance 
with Department of Education policies regarding minimum hours of instruction20.   

 Classroom-level implications  

Classroom-level implications relate to the personal capabilities of the persons in the classroom 
– the teachers and students. Factors include teachers’ gender, age, days absent, highest 
education level, language at home, years of pre-service training, years of teaching experience, 
licensure, school instructional hours, and teacher-reported strengths and weaknesses of the 
school. This level addresses individual knowledge and skills to be developed through training 
activities, supported with appropriate resources.  

Result 1 Mother Tongue classroom learning environments are not equally 
resourced 

Only 50% of teachers in schools where the test language was Maguindanaon were fluent in 
that language. Schools where the test language was Tagalog or Sinugbuanong Binisaya had 
teachers with between 89% and 93% fluency, respectively. While the percentage of teachers 
fluent in Maguindanaon has increased by 8 percentage points since Round 3 (42%), it is likely 
that the lack of teachers fluent in Maguidanaon had a negative impact on student performance 
and growth. 

Maguindanao MT schools had a mean literacy score of 617 points compared with 654 points in 
the Visayas and 666 points in Luzon. (The mean literacy score for Mindanao was higher at 634 
points, as only half of the students were in schools with Maguindanao as the Mother Tongue.)  

Maguindanaon MT schools had a mean mathematics score of 638 points compared with 668 
points in Luzon and 673 points in the Visayas. (The mean score for Mindanao was higher at 652 
points).  

The low teacher fluency rate combined with the impact of conflict in the Maguindanao 
school communities, and lack of sufficient learning resources in Maguindanaon, would likely 
have had a cumulative negative impact on student achievement from Kindergarten to Grade 
3.  

  Result 2 Grade 3 teachers receive less professional development than 
teachers of Grade K, 1 or 2.  

Overall, Grade 3 teachers received proportionally less in-service training than teachers 
surveyed at Round 2 (Kindergarten), Round 3 (Grade 1) and Round 4 (Grade 2).  

In particular, less than 70% of Grade 3 teachers reported having attended in-service training on 
teaching reading in the past five years, compared with over 90% of Grade 1 teachers.  

 

20 DepEd Order No. 21, s. 2019 (Policy Guidelines on the K to 12 Basic Education Program)–Annex 1, 
Table 1.3: Time Allotment for Grades 1 to 3, p 30 (Requiring 6 hrs of contact time for Gr 3). 
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Just over 50% of Grade 3 teachers had reported having attended in-service training on 
teaching mathematics, compared with over 80% of Grade 2 teachers. A greater proportion of 
Grade 3 teachers had undertaken in-service training in classroom management (close to 70%) 
and student assessment (above 60%). 

Implications for policy 

The low levels of reading comprehension skill of many students in Grade 3 suggest that 
teaching reading comprehension from the early years is an ongoing requirement of Grade 3 
teachers. Investment in ongoing professional development of Grade 3 teachers on pedagogical 
practices related to teaching reading would be beneficial. 

The very low levels of mathematics skill of many students in Grade 3 suggest that Grade 3 
teachers need to also re-teach many of the skills covered in Grades 1 and 2. 

Result 3 Students whose teachers have higher degrees continue to 
outperform students whose teachers have Bachelor’s degrees only 

As found consistently in previous rounds, students whose teachers had a Master’s degree or 
had completed units leading to a Master’s degree performed significantly higher than teachers 
with a Bachelor’s degree. This repeated finding highlights the importance of highly qualified 
teachers in facilitating strong student performance and growth.   

Result 4 Years of teaching experience is positively associated with higher 
student performance in literacy and mathematics 

At Round 5, the number of years that a teacher taught at the sampled school had a significant 
positive effect on student achievement in literacy and mathematics. Conversely, students 
whose teachers who had taught at the sample school for less than two years demonstrated 
significantly lower performance in literacy and mathematics. 

These results highlight the importance of experienced teachers and retaining teachers within 
schools. 
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9.0 NEXT STEPS 

The final round of data collection for the UNICEF Philippines Early Childhood Care and 
Development Longitudinal Study occurred in 2020. The aim is to follow the same cohort of 
students through to the end of Grade 4 to provide additional empirical data to answer the 
research questions. Several activities have been completed and/or are planned as follows. 

 Updated questionaries for Round 6 (Grade 4) data collection 

To inform the analysis of literacy, mathematics and SEDS data, three questionnaires were 
designed to gather key contextual information about teachers, schools and students. The 
School and Teacher Questionnaires were reviewed and updated for Round 6 of the Study to 
ensure they continued to be fit for purpose. The Parent Questionnaire was updated to include 
additional questions about the type of pre-school students attended. These variables will be 
analysed to identify their possible effect on students’ cognitive and social–emotional 
development. The questionnaires were reviewed by ACER’s International Surveys division for 
structure and by the Assessment and Psychometric Research division for content and layout. 
The instruments were piloted and validated by SEAMEO INNOTECH in December 2019. The 
instruments were successfully used during the Round 6 data collection from February to March 
2020. 

 Updated Social and Emotional Development Survey 

The Social and Emotional Development Survey was further refined for Round 6 of the study in 
January 2020. To remove the response burden on teachers, a full psychometric analysis of the 
SEDS instrument used for Rounds 1–5 was conducted to determine which items could be 
removed. This involved reviewing the analysis from Rounds 1–5 to see how each question had 
performed; identifying items that represent the breadth of skills that underpin social and 
emotional development theory; selecting items that cover what is taught in the Philippines 
curriculum; and, ensuring sufficient items were retained to maintain a longitudinal link 
between the six years of the Study. The instruments were successfully used during the Round 6 
data collection from February to March 2020.  

 Management of LearnARMM 

ACER developed literacy and numeracy instruments to assess Grade 4 level students in Round 
6 of the Study as they have not been developed under the ACTRC project. After 
recommendations from the DepEd Undersecretary, the test design was modified so that the 
instruments incorporated both English and Filipino, the official languages of instruction for 
Grade 4. The instruments are an amalgamation of the Grade 3 and Grade 5 LearnARMM 
instruments. The test includes approximately 50% of items from Grade 3 (Round 5) as linked 
items and the remaining items (approximately 50%) from Grade 2 (Round 4) and Grade 5. The 
design for the Grade 4 literacy test is detailed in Table 9.1.  
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Table 9.1 Grade 4 (Round 6) test design 

Main Test (test 1) Reference Test (test 2) 

Items are in both English and Filipino 
languages 

All items are in Filipino language 

Part A: (50% or less items) in English 

 

Part A (items are identical to items in part A 
Test 1 but in Filipino language) 

Part B: The remaining items in Filipino 
language (50% or more items) 

Part B: Items are identical to the items in the 
Part B of Test 1 

However, this design was modified upon the recommendation of the DepEd Program 

Committee on Curriculum and Instruction. Changes were to translate and administer the 

mathematics test in Mother Tongue and English, and to administer the literacy test in Filipino 

and English. The use of Mother Tongue in the mathematics test will prevent students from 

being disadvantaged by the change in the language of tests, given that mathematics has been 

taught in Mother Tongue from Grades 1 to 3. 

Item development and statistical analysis was conducted by ACER. SEAMEO INNOTECH 
conducted translation, harmonisation and piloting of the instruments  

 Round 6 training and administration 

In preparation for the Round 6 test administration, orientation of the test administrators and 
administrative and logistical preparations were undertaken over January and February 2020. 
Data collection started on 17 February and was completed for all sites on 12 March 2020.  

 Round 6 data entry 

Data entry for Round 6 is currently on hold due to the COVID-19 pandemic. Data entry and 
subsequent activities will commence once the Enhanced Community Quarantine (ECQ) in the 
Philippines ends. At the time of writing ECQ arrangements were in place until 15 May 2020. 
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11.0 ANNEXES 

Annex 1 Instruments 

As outlined in Section 3.2 a variety of tools have been used to respond to the ECCD 
Longitudinal Study’s three research questions. The instruments that have been adapted and 
developed for the purpose of the Study are listed in A1.1. 

Specific instruments used on the ECCD Longitudinal Study 

No. Tool No. administration 
rounds 

1 LearnARMM 5 

2 Student Questionnaire 3 

3 Oral Language Assessment 2 

4 Social and Emotional Development Survey 5 

5 School Questionnaire* 3 

6 Teacher Questionnaire** 4 

7 Explanatory Case Studies 2 

8 Preschool attendance data*** 2 

9 Parent/Caregiver Questionnaire**** 2 

* Informants for the School Questionnaire were the school heads of schools sampled in this Study. In Rounds 2 and 3, the 
School Questionnaire was administered only to NEW school heads in each sample school. In Round 5 it was 
readministered to all heads to obtain updated data on a range of factors including recent disasters and conflict affecting 
school communities.  

** The Teacher Questionnaire was administered in each round (commencing Round 2) as teachers change as students 
move up through the school.  

*** Pre-school attendance data were collected from teachers in Rounds 1 and 2. A decision was made to collect pre-school 
data from parents for Round 3 and 5. 

**** The Parent Questionnaire supersedes the preschool attendance data questionnaire. In Round 5 it was readministered 
to confirm the background information of each student in the sample. The Parent Questionnaire has been updated with 
additional questions on SES, parents’ and caregivers’ occupation as the circumstances of families may have changed 
since this information was collected in 2016 in Round 3.  

LearnARMM: Literacy and Mathematics Instruments 

The ECCD Longitudinal Study Round 5 (Grade 3) continued to use the LearnARMM cognitive 
instruments that have been developed by ACTRC. The LearnARMM assessments have been 
developed in alignment with the Philippines K–12 national curriculum. The literacy test 
assesses the domains of: a) vocabulary, b) grammar, c) reading comprehension of narrative 
and expository texts, and d) study skills21. The mathematics test covers the domains of a) 
numeracy, b) geometry, c) patterns and algebra, d) measurement and e) statistics and data. 
ACER has a licensing agreement with ACTRC to utilise and modify the instruments for the 
Study.  

For Round 5 of the Study the following versions of LearnARMM were used: 

• Maguindanaon version for use in the Bangsamoro Autonomous Region in Muslim 
Mindanao (BARMM) 

• Tagalog version for use in Luzon 

• Sinugbuanong Binisaya for use in Visayas, Davao and Sarangani. 

 

21 Study skills was not assessed from Kindergarten to Grade 2. It will be assessed in Grade 3 and Grade 4. 
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The instruments have been formulated to assess literacy and mathematics in kindergarten, 
Grade 1, Grade 2 and Grade 3 in the Philippines, and the instruments are scalable allowing 
tracking progress over time. A description of the LearnARMM Instrument scales is included in 
Annexes 3 and 4.  

Social and Emotional Development Survey 

The Social and Emotional Development Survey (SEDS) is the key tool that sits alongside the 
LearnARMM literacy and mathematics assessment instrument and measures social and 
emotional skills such as cooperation, empathy and resilience. SEDS underwent a significant 
redevelopment for Round 5 of the study. Modifications included: 

• The translation and review of the Grade 4 Values Education curriculum to 
identify the domains and skills that are being taught. These were then mapped 
to the SEDS used in Rounds 1–4 and the additional items (questions) that were 
proposed for the updated instrument. 

• To remove the response identifying burden on teachers, a full psychometric 
analysis of the SEDS instrument used for Rounds 1–4 was conducted to 
determine which items could be removed. This involved reviewing the analysis 
from Rounds 1–4 to see how each question had performed, identifying items 
that represented the breadth of skills that underpin social and emotional 
development theory, selecting items that covered what is taught in the 
Philippines curriculum and ensuring enough items were kept to maintain a 
longitudinal link between the six years of the study.  

• To capture the advanced social skills that research suggests students should 
have obtained by Grades 3 and 4, additional questions were included. A set of 
items developed by Bernadette Coles-Janess (Coles-Janess & Griffin, 2009) has 
developed a set of items that have been proven to measure more advanced 
social and emotional skills in Australia and the Philippines. ACER and 
Bernadette worked together to identify items based on psychometric analysis, 
SEDS, development theory and the Philippines curriculum. As a result, the 
SEDS is now comprised of two parts – the first part was used in Rounds 1 to 5 
of the Study and will continue to be used in Round 6. The second part 
comprises of the new set of items and were used in Round 5 and will be used 
in Round 6. 

These changes have ensured that the SEDS will be able to capture the vertical progression of 
social skills and abilities that the Study wants to measure.  

The same item response methodology was used to construct the social and emotional 
development scale as was used for the cognitive tests. A partial credit model was applied using 
ACER ConQuest to derive individual scores on the social and emotional scale.  

Teacher and School Questionnaires 

To inform the analysis of the assessment items described above, the ECCD Longitudinal Study 
developed a Teacher and School questionnaire to gather key contextual information.   



108 

 

Annex 2 Sampling Design 
The longitudinal assessment of students’ cognitive, social and emotional development is being 
measured in a non-probability sample of schools within designated cities and municipalities on 
three island groups. The sample provides relevant comparative data across the range of 
variables that have been identified by UNICEF. The key variables for the study and data sources 
are listed in A2.1. 

A2.1 Variables and data sources  

No. Key variable Categorisation Data source(s) 

1 Access to 
preschool 
education and 
care 

Y/N 

 % 

Student/Parent Questionnaire: in Round 1 
students were asked whether they 
attended day care/preschool, but in Round 
2 parents were asked these questions.  

UNICEF: DSWD and DepEd provided 
information about which barangays 
(villages) do not have access to day care 
centers. 

School Questionnaire: School heads were 
asked what percentage of students at 
[your] school attend pre-school/day care 

2 Main Island Group 1 (Luzon)  

2 (Visayas)  

3 (Mindanao) 

UNICEF: The research design was 
conceived to include sites in all three main 
island groups 

3 Language  1 (Filipino) 

2 (Sinugbuanong 
Binisaya) 

3 (Maguindanaon) 

Various: Languages of assessment were 
determined by a number of factors: 
availability of test instruments, availability 
of translation budget, and accessibility of 
schools. A selection balance was made to 
ensure a balanced representation of 
variables.  

4 Rural/Urban R/U UNICEF: status of municipality (urban or 
rural) 

5 Disaster affected Y/N UNICEF 

6 Conflict affected Y/N UNICEF 

7 Urban poor Y/N UNICEF 

8 SES category High/Low UNICEF: income class of the municipality 

The selection of schools and students incorporated three stages:  

In the first stage, three island groups – Luzon, Visayas and Mindanao – and nine municipalities 
or local government units (LGUs) (three from each main island group) were selected by UNICEF 
(see A2.3 for a map of the initial purposive sampleError! Reference source not found.). These 
island groups and LGUs were selected because they have areas considered disaster-prone, 
conflict-affected, and have rural and urban locations, many of which may be considered poor. 
Because sampling relied heavily on selection based on these characteristics, it is defined as 
‘purposive sampling’.  
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A2.2 Selected local government units (LGUs) 

#  Island 
group 

Province Municipality/ 
LGU 

Characteristics Language 

1 Luzon Quezon City, 
(NCR) 

Quezon City Highly urbanised, high 
income class, low poverty 
incidence, with urban poor 

Tagalog 

2 Luzon Bulacan 

(Region 3) 

San Miguel High income class, low 
poverty incidence, sub-urban 

Tagalog 

3 Luzon Quezon 
Province 
(Region 4-A) 

San Andres Low income class, high 
poverty incidence, rural 

Tagalog 

4 Visayas Cebu City 
(Region 7) 

Cebu City Highly urbanised, high 
income class, low poverty 
incidence, with urban poor 

Sinugbuanong 
Binisaya 

5 Visayas Bohol 

(Region 7) 

Buenavista Low income class, high 
poverty incidence, rural 

Sinugbuanong 
Binisaya  

6 Visayas Southern Leyte 
(Region 8) 

Sogod Average income class, low 
poverty incidence, rural 

Sinugbuanong 
Binisaya  

7 Mindanao Davao City 
(Region 11) 

Davao City Highly urbanised, high 
income class, low poverty 
incidence, with urban and 
rural poor 

Sinugbuanong 
Binisaya  

8 Mindanao Maguindanao 
(ARMM) 

Talayan Low income class, high 
poverty incidence, conflict-
affected, rural, overlap with 
LearnARMM 

Maguidanaon 

9 Mindanao Sarangani 
(Region 12) 

Malungon  Low income class, high 
poverty incidence, rural 

Sinugbuanong 
Binisaya 

This sample is not representative of a predefined population, and the probability of selection 
for both schools and students could not be known. Therefore, no student weights were 
computed. In addition, sample descriptives (such as means or percentages), are not estimates 
of population statistics, and standard errors to estimate the precision of the population 
estimates are not relevant. Therefore, no tests of statistical significance can be conducted 
using this approach; differences in mean performance for groups based on the variables can be 
reported using descriptive, rather than inferential, statistics. The implication here is that we 
are able to describe the performance of different groups in our sample, but cannot infer from 
the performance of those groups in a larger population. Further, recommendations can still be 
made based on the outcomes from the sample, but they will not be supported by population 
level estimates.  

Despite this, care was taken in the selection of schools to provide as much data as possible 
within each of the groups of interest. After the LGUs were selected, the list of schools within 
each, comprising the sampling frame, was compiled by SEAMEO-INNOTECH. The frame 
included school names and identification codes, enrolment figures for Kindergarten and 
classification of schools on each of the key variables noted above.22 These key variables were 
used to sort or stratify the frame such that schools with similar characteristics were grouped 

 

22 The Request for Proposal dated 14 July 2014 states. ‘Specifically, the study will track a cohort of 5 y/o 
Kindergarten children in 2013...in nine of the initial 609 LGUs; however, there are significant costs 
involved in dispersing the sites for the Study across the country.  
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together and sampling could adequately cover the range of key variables required for the 
research. Typically, schools within the same LGU shared the characteristics of interest with the 
exception of locality or urban poverty. Annex A2.3 depicts how the key variables were 
represented across the original sample.  

A2.3 Initial purposive sample 

 

A total sample size of 60 DepEd schools and 4500 students was initially proposed, implying a 
sample of approximately 75 Kindergarten students from each sampled school. The final sample 
of 61 schools was selected by ACER from the total of 610 in the sampling frame provided by 
UNICEF, on the basis of their alignment with the research variables. The increase in the 
number of schools (from 61 to 67) took place after the original sample selection to reflect the 
lower than anticipated Kindergarten student enrolment figures for schools in the Visayas. The 
final sample needed to include enough students from each of the variable groups to enable 
analysis and allow for attrition. This rationale informed the decision to sample 4500 students: 
given the Study includes vulnerable and transient groups, high levels of attrition and 
absenteeism are expected. Proposed replacement schools were selected largely from the 
sampling frame to replace schools that were originally sampled but did not participate in the 
Study. It was determined that the new schools adequately covered the main variables critical 
to the Study. A2.4 shows the number of schools in each round per city and province. 

The wide variation in school size – including a significant number of schools with enrolments 
lower than the 75 students required to meet the sample target for students – meant that the 
estimated student yield was recalculated such that 105 students would be sampled from 
schools with a kindergarten enrolment of 105 or more students. In schools with fewer than 
105 kindergarten students, all kindergarten students in that school would be sampled. Note 
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that school size was not a key variable in the initial research design and therefore not a factor 
when classifying and sampling schools.  

A2.4 Number of schools in each city, province, and main island group 

Main island 
group 

Municipality/City, Province No.  schools sampled 

Round 1 Round 2 Round 3 Round 4 Round 5 

Luzon Quezon City 7 7 7 7 7 

San Miguel, Bulacan 7 7 7 7 7 

San Andres, Quezon 6 6 6 6 6 

Visayas Cebu City 7 7 7 7 7 

Buenavista, Bohol *12 12 12 12 12 

Sogod, Southern Leyte 7 7 7 7 7 

Minanao Davao City 7 7 7 7 7 

Mamasapano, Maguindanao 11 11 11 11 11 

Malungon, Sarangani **1 3 3 3 3 

 Total 65 67 67 67 67 

* The average number of kindergarten students in the schools sampled in LGU No. 5 was 27 (with a few below 20). This is 
why there were proportionally more schools included from this LGU in the sample than other LGUs. Further, one school 
was added to ensure the sample for this particularly variable group was large enough to enable analysis.  

** During the process of administering Round 1, it was discovered that two sample schools in Sarangani used Hiligaynon as 
the language of instruction not Sinugbuanong Binisaya, as was originally understood by the test administrators. These 
two schools had to be removed from the ECCD Longitudinal Study as the assessment items were not in the students’ 
Mother Tongue. Note that LGU is NOT a key variable: the results from this school are aggregated with results of schools 
classified with similar characteristics.  

The third stage of sampling students from selected schools was done as follows:  

Sample schools were requested to send a copy of School Form 1 that supplied the following 
information: school identification number, region, division, district, school name, school year, 
grade level, section, learner’s identification number (LRN), last name, first name and middle 
name of the learner, gender, birth date, birth place, Mother Tongue, religion, address, name of 
parents/guardian, contact number, and other remarks. Using this form, sample learners were 
chosen using systematic sampling with a random start. Selected students were then entered in 
a master list which was sent to ACTRC as the basis for generating the student’s 
background questionnaire (SBQ) Forms and LearnARMM answer sheets with the student’s LRN 
pre-printed. All students were photographed (with parental permission) to aid in identifying 
students for future rounds, as advised by ACTRC when administering LearnARMM. 

Number of students per school 

The 20–25 schools selected in each island group included larger schools with at least two 
kindergarten sessions in a day, and smaller schools with only one session of at least 20 
students. Approximately 105 students, combined from the morning and afternoon session, 
were assessed in each of the larger schools. Smaller schools assessed between 20 and 30 
students, or all kindergarten students present on the day. 

Students who participated at the start of kindergarten assessment will be assessed in 
subsequent assessment rounds, provided they continue at the same school, and attend on the 
days the assessments are conducted.  

Replacement strategy 

If a sampled learner was absent due to valid reasons such as sickness, hospitalisation or 
transfer to another school, a replacement was chosen. Using the School Form 1, a replacement 
learner was chosen by selecting the next name either above or below the absent learner’s 
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name. Replacing the learner was done at the site or the field. Contingency LearnARMM answer 
sheets with school background questionnaires were generated by ACTRC to cover these 
situations and each team was given copies of these forms. 

For small schools with an insufficient number of learners, replacements were taken from the 
large sampled schools or a new school in the site with the team achieving the required number 
of sample learners per LGU. 

Student ID 

Students are allocated a Learner Reference Number (LRN) on entry to Kindergarten by DepEd. 
This, along with their name and date of birth is used to track students across the study. 
Photographs of all participating children were also taken (with parental permission) to enable 
effective and accurate tracking.  

Exclusions and limitations 

During the Inception Phase of the Study, ACER and SEAMEO INNOTECH agreed with DepEd 
that a coordinated approach was necessary to ensure that young students would not be 
burdened with requests to participate in multiple assessments. Consequently, DepEd provided 
the ACER-SEAMEO INNOTECH team with a list of schools from the ECCD Longitudinal Study’s 
LGUs who have been involved in the administration of EGMA and EGRA assessments. While 
ACER included these schools in the sampling frame to ensure adequate representation of the 
selected variables, ACER avoided selecting these schools in the final sample. 

Small schools with fewer than 20 kindergarten students were excluded from the Study as 
attrition rates or absences made it impractical to follow these students. If the number of 
students in a small school reduces through attrition and there are insufficient numbers of 
replacement students at this school, an additional school would need to be added, which 
would have serious time and budgetary implications. This approach excluded very remote 
schools. 

The Study is limited to assessing the development of students who attend public schools in the 
early years of schooling. In addition, the ECCD Longitudinal Study is limited to schools where 
the language of instruction is Filipino, Sinugbuanong Binisaya and Maguindanaoan, due to the 
cost and time-consuming process for quality translations in other languages. 

While it is outside the scope of the Study to investigate factors pertaining to kindergarten 
access and attendance, the ACER-SEAMEO INNOTECH team recognise the importance of these 
aspects in the context of extending compulsory basic education to include kindergarten as per 
the Enhanced Basic Education Act of 2013. Progress against the target of universal 
kindergarten attendance is important to measure. The team included questions regarding 
kindergarten non-attendance during the case study research and results helped inform 
understanding of the case study context, but could not be drawn as conclusions regarding 
other study-related contexts.  

A central feature of the research design was the purposive sampling approach: selecting LGUs 
and schools on the basis of characteristics they possess and that align with key variables. 
Therefore, this Study provides descriptive rather than inferential statistics, so findings cannot 
be generalised to the Philippines population.    

In Rounds 2, 4 and 5, Mamasapano, a site of 384 students, was assessed four months later 
than the other eight sites in the sample, which were tested in February. Travel to 
Maguindanao during February was considered highly dangerous, as confirmed by security 
assessments conducted by the United Nations, US Aid (USAID) and Australian Federal Police 
(AFP). Accordingly, the SEAMEO team travelled to Maguindanao in June–July as this was the 
best available next opportunity for assessment with a reduced risk to personnel.   
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Annex 3 Describing scales for literacy and mathematics performance 

A student with an ability score equal to the difficulty score of an item has a fixed probability to 
respond correctly to this item. By default, this response probability is 0.50 (RP=0.50), meaning 
that a student with an ability equal to the difficulty of an item has, in theory, a 50% chance of 
being successful on that item. The student has more than a 50% chance of responding 
correctly to easier items and less than a 50% chance of responding correctly to harder items. 
Using this methodology, all student – and all item scores – are comparable with each other 
(even if not all students respond to exactly the same set of items). 

Placing both student ability and item difficulty scores on a common scale has some desirable 
consequences. Given a student’s ability score, the probability of success on each of the items 
can be estimated, because we know the difficulty scores of those items. We also know what 
skills are needed to respond correctly to each item. Hence, we can make assumptions about 
the skills a student has mastered and the skills they still need to learn. Ultimately, we are able 
to describe a developmental path for a learning area along which most students progress from 
one stage to the next, and we can locate the current developmental stage for each student. 

Proficiency levels 

The measurement scale is divided into sections to create stages. These sections are generally 
called proficiency levels. Because the students are placed on this scale, each student will fall 
into one of the proficiency levels. Similarly, each item will also fall into one of the levels. The 
group of items within a proficiency level describes the kinds of skills required to respond 
correctly to all items within that level. Once all levels are described this way, a described scale 
has been constructed. 

However, one issue remains. As stated earlier, a student has an expected 50% chance of 
responding correctly to an item if their ability score is equal to the item’s difficulty score. If this 
student’s ability is located near the bottom of a particular proficiency level, most items within 
that level have a higher difficulty score than their ability score and, consequently, the student 
has less than 50% chance of success on most items within that level. Therefore, the student is 
likely to be unsuccessful on the majority of items within the level as they are still learning 
these skills. 

Response probability 

To simplify the interpretation of the described scale, the response probability is usually 
increased so that a student with an ability equal to the difficulty of an item has more than a 
50% chance of responding correctly. For example, the probability can be increased to 65%, so 
that the student is more likely to correctly answer this item. Ideally, students at the bottom of 
a level are likely to respond correctly to half of the items in that level that are at and above 
their ability score, and other students whose ability score puts them in the middle of the level 
are likely to be successful on more than half of the items. If this is achieved, we can then 
conclude that students with an ability that puts them towards the top of a proficiency level 
have mastered the skills that are described for that level, and are ready to learn the skills of 
the next level. 

The described scales for mathematics and literacy were constructed with a response 
probability of 0.65. Six levels were created, each with a width of 1.2 logits (the standard unit of 
measurement in IRT). This width corresponds to 66 points on the literacy reporting scale and 
78 points on the mathematics reporting scale. Students at the bottom of a proficiency level are 
likely to be successful on half of the items within that level and students at the top of a level 
are likely to be successful on three quarters of the items in that level. This is illustrated in A3.1. 

A3.1 shows the literacy scale at Level 2 proficiency, which ranges from 484 to 550 score points 
on the measurement scale (these are the cut points with the level below and above this level). 
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Item 1 is the easiest item in this example (lowest on the scale) and Item 6 the hardest (highest 
on the scale). The boy has an ability close to 484 points and he has a 65% chance of responding 
correctly to item 1 and a 36% chance of correctly responding to Item 6. His average chance of 
responding correctly to all six items is 50%. In other words, he is expected to be successful on 
three out of six questions. The girl’s ability is close to 550 score points. She has a 65% chance 
of responding correctly to Item 6 and 86% chance of correctly responding to Item 1. Her 
average chance of responding correctly to all six items is 76%. Therefore, she is expected to be 
successful on three-quarters of the items located in Level 2 (four or five out of six items). 

 

 

A3.1 Illustration of a proficiency level  
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Annex 4 Revised scales for literacy and mathematics, Round 5 

A4.1 Revised described proficiency scale for literacy, Round 5 

Levels Literacy 

6 Insufficient information to describe above Level 5 

5 

Read stories, short, simple information texts, tables, poems and maps to locate information and 
make simple interpretations when there is some competing information. Interpretations include 
making predictions, generalising about characters and forming a broad understanding. Recognise 
familiar text types and apply knowledge of grammar and syntax to complete written sentences.  

4 

Match a short, written description to an illustration. Read short descriptive texts and simple 
maps and locate directly stated information when there is little competing information. 
Sequence three events. Identify the correct written spelling for some common words with 6–8 
letters. Apply knowledge of grammar and syntax to orally complete simple sentences. 

3 

Know the names and sounds of most letters. Listen to a short narrative, poem, or information 
text and orally recall prominent information where there is some competing information, make 
simple oral interpretations and make oral inferences about characters and the author’s 
purpose. Understand that words are read from left to right with a return sweep. 

2 

Distinguish between letters, numbers and other symbols. Identify similar and different sounds in 
words. Recite a poem or rhyme. Identify a shape. Recognise when a word has one syllable. Blend 
two syllables into a less familiar word. Listen to a simple story and make inferences about the 
plausibility/reality of the described events. 

1 
Respond to questions relating to personal experience. Describe familiar situations. Identify 
familiar animals, things and objects. Understand that meaning is assigned to words. Write some 
recognisable letters for one’s name. Blend two syllables to form a highly familiar word.  
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A4.2 Revised described proficiency scale for mathematics, Round 5 

Levels Mathematics 

6 
Solve two-step problems that involve multiplication and addition. Identify the largest of four 
proper fractions. Identify the number of weeks in a year.  

5 

Name and order 4-digit numbers and identify place value up to thousands. Divide 2-digits by 1-
digit with a remainder. Solve simple word problems that involve multiplication and division and 
two-step problems that involve addition and subtraction, or converting notes to coins. Use 
symbols (< = >) to compare proper fractions. Calculate the combined length of several identical 
objects. Compare formal units of length. Identify parallel lines. Estimate the most likely 
outcome for a biased spinner.  

4 

Name 3-digit numbers and identify place value up to hundreds. Add and subtract numbers of up 
to 3-digits in vertical arrays, with, and without, carrying. Multiply two 1-digit numbers and 
divide a 2-digit by 1-digit number. Solve simple, one-step, addition, subtraction and division 
word problems. Skip count by 2s and 5s.Identify a visual representation of one third and match 
two different representations of a half. Use symbols (< = >) to compare whole numbers. Locate 
data in a calendar, a bar chart and a pictograph. Estimate capacity with non-standard units. 
Recognise the same shape in different orientations. Identify a symmetrical image.  

3 

Arrange numbers with up to 3-digits in order. Multiply a 1-digit number by zero and by five. 
Identify visual representations of quantities, addition equations, and equal groups. Perform 
tasks with visual/pictorial cues to estimate capacity using non-standard measurement. Identify 
and classify basic shapes based on their geometrical properties. Recognise a visual 
representation of a quarter and identify the largest fraction when there is a common 
denominator. Recognise the unit used to measure mass. Identify and classify basic shapes based 
on their geometrical properties and combine two common shapes to form a given shape.  

2 
Count and compare collections under 10. Perform simple addition and subtraction operations 
on objects using counting strategies. Identify the numeral zero. Identify the first object in a row. 
Recognise a familiar illustration of half. Recognise money in familiar denominations. 

1 
Recognise a single digit number. Name a familiar shape. Compare objects with obvious 
differences based on properties such as quantity, length and weight. 
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Annex 5 Effect of context  

One-way ANOVA on literacy, mathematics, and SEDS achievement between living contexts 

Round 5 Sum of squares df Mean square F Sig. 

Literacy achievement  Between groups 900177.715 4 225044.429 118.488 0.000 

Within groups 6184125.281 3256 1899.301     

Total 7084302.997 3260       

Mathematics 
achievement  

Between groups 520872.938 4 130218.235 44.857 0.000 

Within groups 9451969.533 3256 2902.939     

Total 9972842.471 3260       

Social–emotional 
achievement Part 1 

Between groups 643579.196 4 160894.799 8.152 0.000 

Within groups 64201683.552 3253 19736.146     

Total 64845262.748 3257       

Social–emotional 
achievement Part 2 

Between groups 270542.436 4 67635.609 6.714 0.000 

Within groups 32237130.488 3200 10074.103     

Total 32507672.924 3204       
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Round 5 Mean differences between context groups – post-hoc Tukey HSD 

Dependent 
variable 

(I) 
Context 
student 
lives in 

(J) Context 
student lives in 

Mean 
difference (I-J) 

Std. 
error 

Sig. 95% Confidence 
interval 

Lower 
bound 

Upper 
bound 

Literacy 
achievement  

Urban-
poor 

Disaster -10.710* 2.733 0.001 -18.171 -3.250 

Conflict 31.189* 4.332 0.000 19.365 43.013 

Urban-poor-
Conflict 

21.245* 3.782 0.000 10.923 31.567 

Urban-poor-
Disaster 

-27.037* 2.632 0.000 -34.222 -19.853 

Disaster Disaster 10.710* 2.733 0.001 3.250 18.171 

Conflict 41.899* 3.860 0.000 31.364 52.435 

Urban-poor-
Conflict 

31.955* 3.230 0.000 23.139 40.772 

Urban-poor-
Disaster 

-16.327* 1.750 0.000 -21.103 -11.551 

Conflict Disaster -31.189* 4.332 0.000 -43.013 -19.365 

Conflict -41.899* 3.860 0.000 -52.435 -31.364 

Urban-poor-
Conflict 

-9.944 4.662 0.206 -22.667 2.779 

Urban-poor-
Disaster 

-58.227* 3.789 0.000 -68.569 -47.884 

Mathematics 
achievement 

Urban-
poor 

Disaster -21.245* 3.782 0.000 -31.567 -10.923 

Conflict -31.955* 3.230 0.000 -40.772 -23.139 

Urban-poor-
Conflict 

9.944 4.662 0.206 -2.779 22.667 

Urban-poor-
Disaster 

-48.283* 3.145 0.000 -56.867 -39.698 

Disaster Disaster 27.038* 2.632 0.000 19.853 34.222 

Conflict 16.327* 1.750 0.000 11.551 21.103 

Urban-poor-
Conflict 

58.227* 3.789 0.000 47.884 68.569 

Urban-poor-
Disaster 

48.283* 3.145 0.000 39.698 56.867 

Conflict Disaster -3.798 3.379 0.794 -13.021 5.425 

Conflict 18.913* 5.356 0.004 4.295 33.531 

Urban-poor-
Conflict 

18.940* 4.676 0.001 6.179 31.701 

Urban-poor-
Disaster 

-19.987* 3.255 0.000 -28.869 -11.104 

Social–
emotional 
achievement 
Part 1 

Urban-
poor 

Disaster 3.798 3.379 0.794 -5.425 13.021 

Conflict 22.711* 4.772 0.000 9.686 35.736 

Urban-poor-
Conflict 

22.738* 3.994 0.000 11.838 33.638 

Urban-poor-
Disaster 

-16.189* 2.163 0.000 -22.093 -10.284 

Disaster Disaster -18.913* 5.356 0.004 -33.531 -4.295 
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Conflict -22.711* 4.772 0.000 -35.736 -9.686 

Urban-poor-
Conflict 

0.027 5.763 1.000 -15.703 15.756 

Urban-poor-
Disaster 

-38.900* 4.685 0.000 -51.686 -26.114 

Conflict Disaster -18.940* 4.676 0.001 -31.701 -6.179 

Conflict -22.738* 3.994 0.000 -33.638 -11.838 

Urban-poor-
Conflict 

-0.027 5.763 1.000 -15.756 15.703 

Urban-poor-
Disaster 

-38.926* 3.889 0.000 -49.539 -28.313 

Social–
emotional 
achievement 
Part 1 

Urban-
poor 

Disaster 19.987* 3.255 0.000 11.104 28.869 

Conflict 16.189* 2.163 0.000 10.284 22.093 

Urban-poor-
Conflict 

38.900* 4.685 0.000 26.114 51.686 

Urban-poor-
Disaster 

38.926* 3.889 0.000 28.313 49.539 

Disaster Disaster 23.308 8.821 0.063 -0.768 47.384 

Conflict 71.100* 13.971 0.000 32.968 109.233 

Urban-poor-
Conflict 

37.275* 12.198 0.019 3.982 70.569 

Urban-poor-
Disaster 

13.983 8.497 0.468 -9.208 37.175 

Conflict Urban-poor -23.308 8.821 0.063 -47.384 0.768 

Disaster 47.792* 12.443 0.001 13.830 81.754 

Urban-
poor_Conflict 

13.967 10.413 0.665 -14.454 42.388 

* The mean difference is significant at the 0.05 level. 
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Annex 6: Effect of pre-school/day care attendance  

One-way ANOVA: Parent-reported pre-school attendance 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 21280.691 1 21280.691 10.244 .001 

Within groups 7004274.438 3372 2077.186   

Total 7025555.130 3373    

Mathematics 
achievement  

Between groups 28761.765 1 28761.765 9.502 .002 

Within groups 10206610.663 3372 3026.871   

Total 10235372.429 3373    

Social–emotional 
achievement  
Part 1 

Between groups 55504.284 1 55504.284 2.817 .093 

Within groups 66371433.049 3369 19700.633   

Total 66426937.333 3370    

 
One-way ANOVA: Number of days attending pre-school 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 113321.951 2 56660.975 27.915 .000 

Within groups 5125075.879 2525 2029.733   

Total 5238397.831 2527    

Mathematics 
achievement  

Between groups 133174.314 2 66587.157 22.425 .000 

Within groups 7497255.666 2525 2969.210   

Total 7630429.980 2527    

Social–emotional 
achievement  
Part 1 

Between groups 699499.772 2 349749.886 17.819 .000 

Within groups 49500415.961 2522 19627.444   

Total 50199915.734 2524    

 

Mean differences between pre-school attendance frequency – post-hoc Tukey HSD 

Dependent 
variable 
Round 5 

(I) How often did 
child attend pre-
school? 

(J) How often 
did child attend 
pre-school? 

Mean 
difference 

(I-J) Std. error Sig. 

95% Confidence interval 

Lower bound Upper bound 

Literacy 
achievement  

1 day a week 2–3 days/week 16.834* 6.336 .022 1.974 31.695 

4–5 days/week -8.339 5.505 .284 -21.249 4.571 

2–3 days a week 1 day/week -16.834* 6.3366 .022 -31.695 -1.974 

4–5 days/week -25.174* 3.410 .000 -33.172 -17.175 

4–5 days a week 1 day a week 8.339 5.505 .284 -4.571 21.249 

2–3 days/week 25.174* 3.410 .000 17.175 33.172 

Mathematics 
achievement  

1 day a week 2–3 days/week 23.762* 7.664 .006 5.788 41.735 

4–5 days/week -3.845 6.658 .832 -19.460 11.770 

2–3 days a week 1 day/week -23.762* 7.66 .006 -41.735 -5.788 

4–5 days/week -27.607* 4.125 .000 -37.281 -17.932 

4–5 days a week 1 day/week 3.845 6.658 .832 -11.770 19.460 

2–3 days/week 27.607* 4.125 .000 17.932 37.281 

Social–
emotional 
achievement  

1 day a week 2–3 days/week 61.757* 19.705 .005 15.546 107.968 

4–5 days/week -1.530 17.120 .996 -41.679 38.618 

2–3 days a week 1 day a week -61.757* 19.705 .005 -107.968 -15.546 

4–5 days/week -63.287* 10.606 .000 -88.161 -38.413 

4–5 days a week 1 day/week 1.530 17.120 .996 -38.6180 41.679 

2–3 days/week 63.287* 10.606 .000 38.413 88.161 
* The mean difference is significant at the 0.05 level. 
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Annex 7 Effect of gender  

One-way ANOVA: Gender 

Round 5  Sum of squares df Mean square F Sig. 

Literacy 

achievement 

Between groups 280574.901 1 280574.901 138.792 .000 

Within groups 7156265.509 3540 2021.544    

Total 7436840.411 3541     

Maths 
achievement 

Between groups 16034.900 1 16034.900 5.307 .021 

Within groups 10696135.460 3540 3021.507    

Total 10712170.360 3541     

SEDS Part 1 
achievement 

Between groups 4699326.064 1 4699326.064 258.012 .000 

Within groups 64421490.852 3537 18213.597    

Total 69120816.916 3538     

SEDS Part2 
achievement 

Between groups 1583014.168 1 1583014.168 165.698 .000 

Within groups 33227398.400 3478 9553.594    

Total 34810412.567 3479     
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Annex 8 Effect of language at home 

One-way ANOVA: Language at home 

Round 5 Sum of squares df Mean square F Sig. 

Literacy achievement  Between groups 8283.218 1 8283.218 3.971 0.046 

Within groups 6611706.406 3170 2085.712     

Total 6619989.625 3171       

Mathematics 
achievement  

Between groups 27393.838 1 27393.838 9.144 0.003 

Within groups 9496475.955 3170 2995.734     

Total 9523869.793 3171       

Social–emotional 
achievement  
Part 1  

Between groups 113493.197 1 113493.197 5.732 0.017 

Within groups 62704134.220 3167 19799.221     

Total 62817627.417 3168       

Social–emotional 
achievement  
Part 2  

Between groups 70439.392 1 70439.392 6.985 0.008 

Within groups 31401061.536 3114 10083.835     

Total 31471500.928 3115       
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Annex 9 Effect of SES  

 

One-way ANOVA: Student SES  

Round 5 Sum of squares df Mean square F Sig. 

Literacy achievement  Between groups 433139.070 2 216569.535 110.117 0.000 

Within groups 6179447.451 3142 1966.724     

Total 6612586.521 3144       

Mathematics achievement  Between groups 621019.748 2 310509.874 109.428 0.000 

Within groups 8915648.421 3142 2837.571     

Total 9536668.169 3144       

Social–emotional 
achievement Part 1 

Between groups 1726514.378 2 863257.189 45.022 0.000 

Within groups 60187523.305 3139 19174.107     

Total 61914037.683 3141       

Social–emotional 
achievement Part 2 

Between groups 544243.568 2 272121.784 27.835 0.000 

Within groups 30199238.352 3089 9776.380     

Total 30743481.921 3091       

 

Post-hoc Tukey HSD: Mean differences between SES groups 

Dependent 
variable 

(I) Student 
SES 

(J) Student 
SES 

Mean difference 
(I-J) Std. error Sig. 

95% Confidence interval 

Lower bound Upper bound 

Literacy 
achievement 
Round 5 

LowSES MidSES -16.995* 1.924 0.000 -21.507 -12.483 

HighSES -28.744* 1.950 0.000 -33.315 -24.172 

MidSES LowSES 16.995* 1.924 0.000 12.483 21.507 

HighSES -11.749* 1.938 0.000 -16.294 -7.204 

HighSES LowSES 28.744* 1.950 0.000 24.172 33.315 

MidSES -11.749* 1.938 0.000 7.204 16.294 

Mathematics 
achievement 
Round 4 

LowSES MidSES -18.376* 2.311 0.000 -23.795 -12.956 

HighSES -34.611* 2.342 0.000 -40.102 -29.119 

MidSES LowSES -18.376* 2.311 0.000 12.956 23.795 

HighSES -16.235* 2.328 0.000 -21.695 -10.775 

HighSES LowSES -34.611* 2.342 0.000 29.119 40.102 

MidSES -16.235* 2.328 0.000 10.775 21.695 

Social–
emotional 
achievement 
Part 1  

LowSES MidSES -25.986* 6.011 0.000 -40.080 -11.891 

HighSES -57.723* 6.091 0.000 -72.004 -43.442 

MidSES LowSES 25.986* 6.011 0.000 11.891 40.080 

HighSES -31.737* 6.056 0.000 -45.936 -17.538 

HighSES LowSES -57.723* 6.091 0.000 43.442 72.004 

MidSES 31.737* 6.056 0.000 17.538 45.936 

Social–
emotional 
achievement 
Part 2  

LowSES MidSES -7.928 4.331 0.160 -18.082 2.227 

HighSES -31.492* 4.390 0.000 -41.787 -21.198 

MidSES LowSES -7.928 4.331 0.160 -2.227 18.082 

HighSES -23.564* 4.349 0.000 -33.762 -13.366 

HighSES LowSES -31.492* 4.390 0.000 21.198 41.787 

MidSES -23.564* 4.349 0.000 13.366 33.762 

* The mean difference is significant at the 0.05 level. 
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Annex 10 Effect of teachers’ ages  

 

One-way ANOVA: Teacher age 

Round 5 Sum of squares df Mean square F Sig. 

Literacy achievement  Between groups 62697.781 4 15674.445 7.474 0.000 

Within groups 7227117.982 3446 2097.248   

Total 7289815.764 3450    

Mathematics 
achievement  

Between groups 121908.840 4 30477.210 10.118 0.000 

Within groups 10380284.334 3446 3012.271   

Total 10502193.174 3450    

Social–emotional 
achievement  
Part 1 

Between groups 41524.716 4 10381.179 0.536 0.710 

Within groups 66741762.723 3443 19384.770   

Total 66783287.439 3447    

Social–emotional 
achievement  
Part 2  

Between groups 189934.045 4 47483.511 4.740 0.001 

Within groups 33922445.602 3386 10018.442   

Total 34112379.647 3390    

 

Post-hoc Tukey HSD: Mean differences between teacher age groups 

Dependent 
variable 

Teacher 
age 
(years) (I) 

Teacher age 
(years) (J) 

Mean difference 
(I-J) Std. error Sig. 

95% Confidence interval 

Lower 
bound Upper bound 

Literacy 
achievement 
Round 5 

<24  25–34  6.498 3.512 0.345 -3.088 16.084 

35–44  -4.362 3.427 0.708 -13.715 4.992 

45–54  -1.033 3.570 0.998 -10.777 8.712 

55+ 0.494 4.044 1.000 -10.542 11.530 

25–34  <24  -6.498 3.512 0.345 -16.084 3.088 

35–44  -10.860* 2.003 0.000 -16.327 -5.393 

45–54  -7.531* 2.239 0.007 -13.643 -1.419 

55+ -6.004 2.936 0.245 -14.017 2.008 

35–44  <24  4.362 3.427 0.708 -4.992 13.715 

25–34  10.860* 2.003 0.000 5.393 16.327 

45–54  3.329 2.103 0.509 -2.411 9.069 

55+ 4.856 2.833 0.425 -2.877 12.588 

45–54  <24  1.033 3.570 0.998 -8.712 10.777 

25–34  7.531* 2.239 0.007 1.419 13.643 

35–44  -3.329 2.103 0.509 -9.069 2.411 

55+ 1.527 3.005 0.987 -6.675 9.728 

55+ <24  -0.494 4.044 1.000 -11.530 10.542 

25–34  6.004 2.936 0.245 -2.008 14.017 

35–44  -4.856 2.833 0.425 -12.588 2.877 

45–54  -1.527 3.005 0.987 -9.728 6.675 

<24  25–34  -3.067 4.209 0.950 -14.555 8.422 
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Mathematics 
achievement 
Round 5 

35–44  -13.770* 4.107 0.007 -24.980 -2.560 

45–54  -17.193* 4.279 0.001 -28.872 -5.515 

55+ -8.933 4.846 0.349 -22.160 4.293 

25–34  <24  3.067 4.209 0.950 -8.422 14.555 

35–44  -10.703* 2.401 0.000 -17.256 -4.151 

45–54  -14.127* 2.684 0.000 -21.452 -6.802 

55+ -5.867 3.518 0.454 -15.469 3.736 

35–44  <24  13.770* 4.107 0.007 2.560 24.980 

25–34  10.703* 2.401 0.000 4.151 17.256 

45–54  -3.423 2.521 0.655 -10.303 3.456 

55+ 4.837 3.396 0.612 -4.430 14.104 

45–54  <24  17.193* 4.279 0.001 5.515 28.872 

25–34  14.127* 2.684 0.000 6.802 21.452 

35–44  3.423 2.521 0.655 -3.456 10.303 

55+ 8.260 3.601 0.147 -1.569 18.089 

55  or + <24  8.933 4.846 0.349 -4.293 22.160 

25–34  5.867 3.518 0.454 -3.736 15.469 

35–44  -4.837 3.396 0.612 -14.104 4.430 

45 to 54  -8.260 3.601 0.147 -18.089 1.569 

Social–
emotional 
achievement 
Part 1 Round 5 

20 to 24 
years 

<24  8.306 10.680 0.937 -20.841 37.452 

35 to 44  8.173 10.420 0.935 -20.265 36.611 

45 to 54  8.677 10.856 0.931 -20.953 38.306 

55+ -1.840 12.294 1.000 -35.392 31.713 

25 to 34 
years 

<24  -8.306 10.680 0.937 -37.452 20.841 

35 to 44  -0.133 6.093 1.000 -16.762 16.497 

45 to 54  0.371 6.813 1.000 -18.222 18.964 

55+ -10.145 8.927 0.787 -34.509 14.218 

35 to 44 
years 

<24  -8.173 10.420 0.935 -36.611 20.265 

25 to 34  0.133 6.093 1.000 -16.497 16.762 

45 to 54  0.504 6.398 1.000 -16.958 17.965 

55+ -10.013 8.615 0.773 -33.524 13.499 

45 to 54 
years 

<24  -8.677 10.856 0.931 -38.306 20.953 

25 to 34  -0.371 6.813 1.000 -18.964 18.222 

35 to 44  -0.504 6.398 1.000 -17.965 16.958 

55+ -10.516 9.138 0.779 -35.455 14.422 

55 years 
or older 

<24  1.840 12.294 1.000 -31.713 35.392 

25 to 34  10.145 8.927 0.787 -14.218 34.509 

35 to 44  10.013 8.615 0.773 -13.499 33.524 

45 to 54  10.516 9.138 0.779 -14.422 35.455 

Social–
emotional 
achievement 
Part 2 Round 5 

20 to 24 
years 

<24  17.327 7.690 0.161 -3.660 38.314 

35 to 44  22.667* 7.507 0.021 2.177 43.156 

45 to 54  16.528 7.807 0.213 -4.779 37.835 

55+ 0.181 8.859 1.000 -23.997 24.359 
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25 to 34 
years 

<24  -17.327 7.690 0.161 -38.314 3.660 

35 to 44  5.340 4.429 0.748 -6.749 17.429 

45 to 54  -0.799 4.920 1.000 -14.227 12.628 

55+ -17.146 6.460 0.061 -34.778 0.486 

35 to 44 
years 

<24  -22.667* 7.507 0.021 -43.156 -2.177 

25 to 34  -5.340 4.429 0.748 -17.429 6.749 

45 to 54  -6.139 4.630 0.675 -18.775 6.497 

55+ -22.486* 6.243 0.003 -39.524 -5.448 

45 to 54 
years 

<24  -16.528 7.807 0.213 -37.835 4.779 

25 to 34  0.799 4.920 1.000 -12.628 14.227 

35 to 44  6.139 4.630 0.675 -6.497 18.775 

55+ -16.347 6.600 0.096 -34.359 1.665 

55 years 
or older 

<24  -0.181 8.859 1.000 -24.359 23.997 

25 to 34  17.146 6.460 0.061 -0.486 34.778 

35 to 44  22.486* 6.243 0.003 5.448 39.524 

45 to 54  16.347 6.600 0.096 -1.665 34.359 

* The mean difference is significant at the 0.05 level. 
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Annex 11 Effect of length of time teaching at the school  

 

One-way ANOVA: Length of time teaching at the school 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 177881.242 5 35576.248 17.538 0.000 

Within groups 5878587.418 2898 2028.498   

Total 6056468.660 2903    

Mathematics 
achievement  

Between groups 229357.238 5 45871.448 15.106 0.000 

Within groups 8800254.327 2898 3036.665   

Total 9029611.565 2903    

Social–emotional 
achievement  
Part 1  

Between groups 763991.173 5 152798.235 8.130 0.000 

Within groups 54448466.310 2897 18794.776   

Total 55212457.483 2902    

Social–emotional 
achievement  
Part 2  

Between groups 588564.553 5 117712.911 11.942 0.000 

Within groups 28004610.957 2841 9857.308   

Total 28593175.510 2846    

* The Mean difference is significant at the 0.05 level. 

 

Post-hoc Tukey HSD: Mean differences between teaching groups 

Dependent 
variable 

 Round 5 

I (years) J (years) 
Mean 
difference 
(I-J) 

Std. 
error Sig. 

95% Confidence interval 

Lower 
bound 

Upper 
bound 

Literacy 
achievement  

Less 
than 2 

2–5 -12.684* 2.901 0.000 -20.955 -4.413 

6–10 -8.520* 2.594 0.013 -15.916 -1.124 

11–20 -21.357* 2.583 0.000 -28.722 -13.992 

21–30 -20.144* 3.235 0.000 -29.369 -10.919 

2–5 

  

  

  

Less than 2 12.684* 2.901 0.000 4.413 20.955 

6–10 4.164 2.632 0.610 -3.341 11.670 

11–20 -8.673* 2.621 0.012 -16.148 -1.198 

21–30 -7.460 3.266 0.201 -16.773 1.853 

6–10 

  

  

  

Less than 2 8.520* 2.594 0.013 1.124 15.916 

2–5 -4.164 2.632 0.610 -11.670 3.341 

11–20 -12.837* 2.277 0.000 -19.331 -6.344 

21–30 -11.625* 2.997 0.001 -20.170 -3.079 

11–20 

  

  

  

Less than 2 21.357* 2.583 0.000 13.992 28.722 

2–5 8.673* 2.621 0.012 1.198 16.148 

6–10 12.837* 2.277 0.000 6.344 19.331 

21–30 1.213 2.987 0.999 -7.306 9.731 

21–30 

  

  

  

Less than 2 20.144* 3.235 0.000 10.919 29.369 

2–5 7.460 3.266 0.201 -1.853 16.773 

6–10 11.625* 2.997 0.001 3.079 20.170 

11–20 -1.213 2.987 0.999 -9.731 7.306 



128 

 

Maths 
achievement 
(reporting 
scale)  

  

Less 
than 2 

   

2–5 -9.685 3.549 0.070 -19.805 0.435 

6–10 -10.492* 3.173 0.012 -19.542 -1.443 

11–20 -24.839* 3.160 0.000 -33.850 -15.828 

21–30 -21.843* 3.958 0.000 -33.130 -10.556 

2–5 

  

   

Less than 2 9.685 3.549 0.070 -0.435 19.805 

6–10 -0.807 3.220 1.000 -9.991 8.376 

11–20 -15.154* 3.207 0.000 -24.300 -6.008 

21–30 -12.158* 3.996 0.029 -23.553 -0.764 

6–10 

  

  

  

Less than 2 10.492* 3.173 0.012 1.443 19.542 

2–5 0.807 3.220 1.000 -8.376 9.991 

11–20 -14.347* 2.786 0.000 -22.292 -6.402 

21–30 -11.351* 3.666 0.024 -21.806 -0.896 

11–20 

  

  

  

Less than 2 24.839* 3.160 0.000 15.828 33.850 

2–5 15.154* 3.207 0.000 6.008 24.300 

6–10 14.347* 2.786 0.000 6.402 22.292 

21–30 2.996 3.655 0.964 -7.427 13.418 

21–30 

  

   

Less than 2 21.843* 3.958 0.000 10.556 33.130 

2–5 12.158* 3.996 0.029 0.764 23.553 

6–10 11.351* 3.666 0.024 0.896 21.806 

11–20 -2.996 3.655 0.964 -13.418 7.427 

Social–
emotional 
achievement 
Part 1 

Less 
than 2 

  

  

2–5 -12.757 8.829 0.699 -37.934 12.420 

6–10 -27.624* 7.895 0.006 -50.137 -5.111 

11–20 -36.951* 7.864 0.000 -59.375 -14.527 

21–30 -7.522 9.847 0.973 -35.602 20.558 

2–5 

  

  

  

Less than 2 12.757 8.829 0.699 -12.420 37.934 

6–10 -14.867 8.012 0.430 -37.713 7.979 

11–20 -24.194* 7.981 0.030 -46.952 -1.435 

21–30 5.235 9.941 0.995 -23.113 33.583 

6–10 

  

  

  

Less than 2 27.624* 7.895 0.006 5.111 50.137 

2–5 14.867 8.012 0.430 -7.979 37.713 

11–20 -9.327 6.934 0.760 -29.099 10.445 

21–30 20.102 9.121 0.236 -5.909 46.112 

11–20 

  

  

  

Less than 2 36.951* 7.864 0.000 14.527 59.375 

2–5 24.194* 7.981 0.030 1.435 46.952 

6–10 9.327 6.934 0.760 -10.445 29.099 

21–30 29.429* 9.094 0.016 3.495 55.362 

21–30 

   

Less than 2 7.522 9.847 0.973 -20.558 35.602 

2–5 -5.235 9.941 0.995 -33.583 23.113 

6–10 -20.102 9.121 0.236 -46.112 5.909 

11–20 -29.429* 9.094 0.016 -55.362 -3.495 

Social–
emotional 
achievement 
Part 2 

Less 
than 2 

   

2–5 -11.953 6.450 0.432 -30.345 6.439 

6–10 -11.477 5.779 0.351 -27.957 5.003 

11–20 -16.586* 5.795 0.049 -33.111 -0.060 

21–30 24.914* 7.189 0.007 4.414 45.413 

2–5 Less than 2 11.953 6.450 0.432 -6.439 30.345 
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6–10 0.476 5.817 1.000 -16.112 17.064 

11–20 -4.632 5.833 0.969 -21.266 12.001 

21–30 36.867* 7.219 0.000 16.281 57.453 

6–10 

  

   

Less than 2 11.477 5.779 0.351 -5.003 27.957 

2–5 -0.476 5.817 1.000 -17.064 16.112 

11–20 -5.108 5.082 0.916 -19.599 9.383 

21–30 36.391* 6.627 0.000 17.494 55.288 

11–20 

  

  

   

Less than 2 16.586* 5.795 0.049 0.060 33.111 

2–5 4.632 5.833 0.969 -12.001 21.266 

6–10 5.108 5.082 0.916 -9.383 19.599 

21–30 41.499* 6.641 0.000 22.562 60.436 

31 or more -42.238* 13.865 0.028 -81.775 -2.701 

21–30  Less than 2 -24.914* 7.189 0.007 -45.413 -4.414 

2–5 -36.867* 7.219 0.000 -57.453 -16.281 

6–10 -36.391* 6.627 0.000 -55.288 -17.494 

11–20 -41.499* 6.641 0.000 -60.436 -22.562 
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One-way ANOVA: Length of time teaching (total) 

Round 5 Sum of squares df Mean square F Sig. 

Literacy achievement  Between groups 96324.566 5 19264.913 9.253 0.000 

Within groups 6968735.896 3347 2082.084     

Total 7065060.462 3352       

Mathematics 
achievement  

 

Between groups 215390.994 5 43078.199 14.627 0.000 

Within groups 9857124.748 3347 2945.063     

Total 10072515.743 3352       

Social–emotional 
achievement  
Part 1  

Between groups 740718.154 5 148143.631 7.714 0.000 

Within groups 64224000.944 3344 19205.742     

Total 64964719.099 3349       

Social–emotional 
achievement  
Part 2  

Between groups 892596.536 5 178519.307 18.374 0.000 

Within groups 31916548.068 3285 9715.844     

Total 32809144.604 3290       

 

Post-hoc Tukey HSD: Mean differences between teaching groups 

Dependent 
variable 

 Round 5 

I J 
Mean 
difference 
(I-J) 

Std. 
error Sig. 

95% Confidence interval 

Lower 
bound 

Upper 
bound 

Literacy 
achievement  

  

Less 
than 2 

  

2 to 5 -5.309 3.913 0.753 -16.467 5.849 

6 to 10 -6.364 3.674 0.510 -16.840 4.112 

11 to 20 -13.430* 3.532 0.002 -23.501 -3.360 

21 to 30 -10.905* 3.716 0.039 -21.500 -0.310 

31 or more -24.443* 4.532 0.000 -37.364 -11.521 

2 to 5 

  

Less than 2 5.309 3.913 0.753 -5.849 16.467 

6 to 10 -1.055 2.750 0.999 -8.898 6.788 

11 to 20 -8.121* 2.557 0.019 -15.413 -0.829 

21 to 30 -5.596 2.806 0.346 -13.597 2.404 

31 or more -19.134* 3.822 0.000 -30.030 -8.237 

6 to 10 

  

Less than 2 6.364 3.674 0.510 -4.112 16.840 

2 to 5 1.055 2.750 0.999 -6.788 8.898 

11 to 20 -7.066* 2.174 0.015 -13.265 -0.867 

21 to 30 -4.541 2.462 0.437 -11.560 2.478 

31 or more -18.079* 3.576 0.000 -28.276 -7.881 

11 to 20  Less than 2 13.430* 3.532 0.002 3.360 23.501 

2 to 5 8.121* 2.557 0.019 0.829 15.413 

6 to 10 7.066* 2.174 0.015 0.867 13.265 

21 to 30 2.525 2.244 0.871 -3.872 8.923 

31 or more -11.012* 3.430 0.017 -20.793 -1.232 

21 to 30  Less than 2 10.905* 3.716 0.039 0.310 21.500 

2 to 5 5.596 2.806 0.346 -2.404 13.597 

6 to 10 4.541 2.462 0.437 -2.478 11.560 

11 to 20 -2.525 2.244 0.871 -8.923 3.872 

31 or more -13.537* 3.619 0.003 -23.857 -3.218 

31 or 
more 

Less than 2 24.443* 4.532 0.000 11.521 37.364 

2 to 5 19.134* 3.822 0.000 8.237 30.030 
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6 to 10 18.079* 3.576 0.000 7.881 28.276 

11 to 20 11.012* 3.430 0.017 1.232 20.793 

21 to 30 13.537* 3.619 0.003 3.218 23.857 

Maths 
achievement 
(reporting 
scale) 

  

Less 
than 2 

  

   

2 to 5 -10.434 4.654 0.219 -23.704 2.836 

6 to 10 -8.165 4.370 0.422 -20.624 4.294 

11 to 20 -21.201* 4.200 0.000 -33.178 -9.224 

21 to 30 -20.476* 4.419 0.000 -33.076 -7.875 

31 or more -33.441* 5.390 0.000 -48.809 -18.073 

2 to 5 

  

  

  

  

Less than 2 10.434 4.654 0.219 -2.836 23.704 

6 to 10 2.269 3.271 0.983 -7.059 11.596 

11 to 20 -10.768* 3.042 0.005 -19.440 -2.095 

21 to 30 -10.042* 3.337 0.032 -19.557 -0.527 

31 or more -23.007* 4.545 0.000 -35.967 -10.048 

6 to 10 

  

  

  

  

Less than 2 8.165 4.370 0.422 -4.294 20.624 

2 to 5 -2.269 3.271 0.983 -11.596 7.059 

11 to 20 -13.036* 2.586 0.000 -20.409 -5.664 

21 to 30 -12.311* 2.928 0.000 -20.658 -3.963 

31 or more -25.276* 4.253 0.000 -37.404 -13.148 

11 to 20 

  

  

  

  

Less than 2 21.201* 4.200 0.000 9.224 33.178 

2 to 5 10.768* 3.042 0.005 2.095 19.440 

6 to 10 13.036* 2.586 0.000 5.664 20.409 

21 to 30 0.726 2.669 1.000 -6.883 8.335 

31 or more -12.240* 4.079 0.032 -23.872 -0.608 

21 to 30 

  

  

  

  

Less than 2 20.476* 4.419 0.000 7.875 33.076 

2 to 5 10.042* 3.337 0.032 0.527 19.557 

6 to 10 12.311* 2.928 0.000 3.963 20.658 

11 to 20 -0.726 2.669 1.000 -8.335 6.883 

31 or more -12.965* 4.304 0.031 -25.239 -0.692 

31 or 
more 

  

   

Less than 2 33.441* 5.390 0.000 18.073 48.809 

2 to 5 23.007* 4.545 0.000 10.048 35.967 

6 to 10 25.276* 4.253 0.000 13.148 37.404 

11 to 20 12.240* 4.079 0.032 0.608 23.872 

21 to 30 12.965* 4.304 0.031 0.692 25.239 

Social–
emotional 
achievement 
Part 1  

  

  

  

  

  

  

  

  

  

  

  

Less 
than 2 

  

   

2 to 5 -0.742 11.906 1.000 -34.690 33.206 

6 to 10 12.474 11.181 0.875 -19.408 44.355 

11 to 20 -21.390 10.750 0.348 -52.042 9.262 

21 to 30 -1.955 11.311 1.000 -34.208 30.298 

31 or more -37.074 13.782 0.077 -76.372 2.224 

2 to 5 

  

  

  

  

Less than 2 0.742 11.906 1.000 -33.206 34.690 

6 to 10 13.216 8.354 0.611 -10.604 37.035 

11 to 20 -20.648 7.767 0.084 -42.795 1.498 

21 to 30 -1.213 8.527 1.000 -25.527 23.101 

31 or more -36.332* 11.607 0.022 -69.427 -3.238 

6 to 10 

  

  

  

  

Less than 2 -12.474 11.181 0.875 -44.355 19.408 

2 to 5 -13.216 8.354 0.611 -37.035 10.604 

11 to 20 -33.864* 6.603 0.000 -52.692 -15.037 

21 to 30 -14.429 7.482 0.385 -35.763 6.906 

31 or more -49.548* 10.862 0.000 -80.519 -18.576 
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11 to 20 

  

  

  

  

Less than 2 21.390 10.750 0.348 -9.262 52.042 

2 to 5 20.648 7.767 0.084 -1.498 42.795 

6 to 10 33.864* 6.603 0.000 15.037 52.692 

21 to 30 19.435 6.821 0.050 -0.014 38.885 

31 or more -15.684 10.418 0.661 -45.388 14.021 

21 to 30 

  

  

  

  

Less than 2 1.955 11.311 1.000 -30.298 34.208 

2 to 5 1.213 8.527 1.000 -23.101 25.527 

6 to 10 14.429 7.482 0.385 -6.906 35.763 

11 to 20 -19.435 6.821 0.050 -38.885 0.014 

31 or more -35.119* 10.996 0.018 -66.473 -3.766 

31 or 
more 

  

   

Less than 2 37.074 13.782 0.077 -2.224 76.372 

2 to 5 36.332* 11.607 0.022 3.238 69.427 

6 to 10 49.548* 10.862 0.000 18.576 80.519 

11 to 20 15.684 10.418 0.661 -14.021 45.388 

21 to 30 35.119* 10.996 0.018 3.766 66.473 

Social–
emotional 
achievement 
Part 2  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Less 
than 2 

  

  

  

2 to 5 19.802 8.715 0.206 -5.049 44.653 

6 to 10 8.847 8.212 0.891 -14.568 32.262 

11 to 20 10.614 7.929 0.763 -11.996 33.223 

21 to 30 26.729* 8.305 0.016 3.048 50.409 

31 or more -46.046* 10.046 0.000 -74.689 -17.402 

2 to 5 

  

  

  

  

Less than 2 -19.802 8.715 0.206 -44.653 5.049 

6 to 10 -10.955 5.953 0.440 -27.929 6.020 

11 to 20 -9.188 5.557 0.563 -25.033 6.657 

21 to 30 6.927 6.081 0.865 -10.411 24.266 

31 or more -65.847* 8.302 0.000 -89.518 -42.176 

6 to 10 

  

  

  

  

Less than 2 -8.847 8.212 0.891 -32.262 14.568 

2 to 5 10.955 5.953 0.440 -6.020 27.929 

11 to 20 1.767 4.728 0.999 -11.715 15.248 

21 to 30 17.882* 5.334 0.010 2.673 33.091 

31 or more -54.892* 7.771 0.000 -77.051 -32.733 

11 to 20 

  

  

  

  

Less than 2 -10.614 7.929 0.763 -33.223 11.996 

2 to 5 9.188 5.557 0.563 -6.657 25.033 

6 to 10 -1.767 4.728 0.999 -15.248 11.715 

21 to 30 16.115* 4.888 0.013 2.178 30.052 

31 or more -56.659* 7.472 0.000 -77.965 -35.353 

21 to 30 

  

  

  

  

Less than 2 -26.729* 8.305 0.016 -50.409 -3.048 

2 to 5 -6.927 6.081 0.865 -24.266 10.411 

6 to 10 -17.882* 5.334 0.010 -33.091 -2.673 

11 to 20 -16.115* 4.888 0.013 -30.052 -2.178 

31 or more -72.774* 7.870 0.000 -95.213 -50.335 

31 or 
more 

   

Less than 2 46.046* 10.046 0.000 17.402 74.689 

2 to 5 65.847* 8.302 0.000 42.176 89.518 

6 to 10 54.892* 7.771 0.000 32.733 77.051 

11 to 20 56.659* 7.472 0.000 35.353 77.965 

21 to 30 72.774* 7.870 0.000 50.335 95.213 
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Annex 12 Effect of teacher’s highest education level 

One-way ANOVA: Teacher’s highest education level 

Round 5 Sum of squares df Mean square F Sig. 

Literacy achievement  

 

Between groups 78810.709 3 26270.236 12.781 0.000 

Within groups 6491054.822 3158 2055.432     

Total 6569865.531 3161       

Mathematics 
achievement  

Between groups 84942.918 3 28314.306 9.502 0.000 

Within groups 9410096.581 3158 2979.765     

Total 9495039.499 3161       

Social–emotional 
achievement  
Part 1  

Between groups 137529.373 3 45843.124 2.297 0.076 

Within groups 62979690.450 3155 19961.867     

Total 63117219.824 3158       

Social–emotional 
achievement  
Part 2 

Between groups 155982.146 3 51994.049 5.148 0.001 

Within groups 31409663.715 3110 10099.570     

Total 31565645.861 3113       

  

Post-hoc Tukey HSD: Mean differences between teaching groups 

Dependent 
variable 

Round 5 
(I) Teacher's highest 
education level_R5 

(J) Teacher's highest 
education level_R5 

Mean 
difference 

(I-J) Std. error Sig. 

95% Confidence interval 

Lower 
bound Upper bound 

Literacy 
achievement  

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

-58.657* 10.123 0.000 -84.678 -32.636 

Bachelor’s or 
Undergraduate 

-46.970* 9.702 0.000 -71.909 -22.031 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-50.710* 17.291 0.018 -95.155 -6.266 

Bachelor’s or 
Undergraduate 

58.657* 10.123 0.000 32.636 84.678 

Bachelor’s or 
Undergraduate 

Doctoral or units 
leading to Doctoral 

11.687* 3.125 0.001 3.655 19.718 

Master’s or units 
leading to Master’s 

7.946 14.649 0.949 -29.708 45.601 

Mathematics 
achievement  

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

46.970* 9.702 0.000 22.031 71.909 

Bachelor’s or 
Undergraduate 

-11.687* 3.125 0.001 -19.718 -3.655 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-3.740 14.361 0.994 -40.655 33.175 

Bachelor’s or 
Undergraduate 

50.710* 17.291 0.018 6.266 95.155 

Bachelor’s or 
Undergraduate 

Doctoral or units 
leading to Doctoral 

-7.946 14.649 0.949 -45.601 29.708 

Master’s or units 
leading to Master’s 

3.740 14.361 0.994 -33.175 40.655 

Social–
emotional 

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

-63.084* 12.189 0.000 -94.414 -31.754 
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achievement 
Part 1  

Bachelor’s or 
Undergraduate 

-54.128* 11.682 0.000 -84.156 -24.101 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-70.244* 20.819 0.004 -123.757 -16.732 

Bachelor’s or 
Undergraduate 

63.084* 12.189 0.000 31.754 94.414 

Bachelor’s or 
Undergraduate 

Doctoral or units 
leading to Doctoral 

8.956 3.762 0.081 -0.714 18.626 

Master’s or units 
leading to Master’s 

-7.160 17.638 0.977 -52.497 38.177 

Social–
emotional 
achievement 
Part 2  

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

-0.655 22.440 1.000 -58.336 57.026 

Bachelor’s or 
Undergraduate 

24.016 21.508 0.679 -31.269 79.302 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

63.609 38.328 0.345 -34.909 162.128 

Bachelor’s or 
Undergraduate 

0.655 22.440 1.000 -57.026 58.336 

Bachelor’s or 
Undergraduate 

Doctoral or units 
leading to Doctoral 

24.671* 6.930 0.002 6.858 42.485 

Master’s or units 
leading to Master’s 

64.265 32.472 0.196 -19.203 147.732 

* The Mean difference is significant at the 0.05 level. 
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Annex 13 Effect of teacher’s language fluency 

 

One-way ANOVA: Teacher’s language spoken at home 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 32594.938 1 32594.938 15.584 0.000 

Within groups 7404245.472 3540 2091.595     

Total 7436840.411 3541       

Mathematics 
achievement  

Between groups 40314.504 1 40314.504 13.373 0.000 

Within groups 10671855.857 3540 3014.649     

Total 10712170.360 3541       

Social–emotional 
achievement  
Part 1  

Between groups 188081.011 1 188081.011 9.651 0.002 

Within groups 68932735.905 3537 19489.040     

Total 69120816.916 3538       

Social–emotional 
achievement  
Part 2  

Between groups 260996.624 1 260996.624 26.274 0.000 

Within groups 34549415.943 3478 9933.702     

Total 34810412.567 3479       
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Annex 14 Effect of pre-service teacher training  

One-way ANOVA: Teacher’s pre-service training  

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 93613.616 2 46806.808 22.091 0.000 

Within groups 6396616.329 3019 2118.786     

Total 6490229.945 3021       

Mathematics 
achievement  

Between groups 94252.383 2 47126.191 14.905 0.000 

Within groups 9545648.219 3019 3161.858     

Total 9639900.602 3021       

Social–emotional 
achievement  
Part 1  

Between groups 1610901.756 2 805450.878 42.934 0.000 

Within groups 56580878.282 3016 18760.238     

Total 58191780.038 3018       

Social–emotional 
achievement  
Part 2  

Between groups 556707.542 2 278353.771 27.774 0.000 

Within groups 29655829.432 2959 10022.247     

Total 30212536.974 2961       

 

Post-hoc Tukey HSD: Mean differences between pre-service teacher training length 

Dependent 
variable 
Round 5 

I J 
Mean 
difference 
(I-J) 

Std. 
error 

Sig. 

95% Confidence 
interval 

Lower 
bound 

Upper 
bound 

Literacy 
achievement  

Less than 3 
years 

3 years or more -9.406* 1.792 0.000 -13.609 -5.203 

No pre-service 
training 

-14.872* 2.746 0.000 -21.310 -8.433 

3 years or 
more 

Less than 3 years 9.406* 1.792 0.000 5.203 13.609 

No pre-service 
training 

-5.466 2.814 0.127 -12.065 1.134 

No pre-service 
training 

Less than 3 years 14.872* 2.746 0.000 8.433 21.310 

3 years or more 5.466 2.814 0.127 -1.134 12.065 

Mathematics 
achievement  

Less than 3 
years 

3 years or more -11.139* 2.190 0.000 -16.273 -6.005 

No pre-service 
training 

-11.275* 3.354 0.002 -19.140 -3.410 

3 years or 
more 

Less than 3 years 11.139* 2.190 0.000 6.005 16.273 

No pre-service 
training 

-0.136 3.438 0.999 -8.198 7.926 

No pre-service 
training 

Less than 3 years 11.275* 3.354 0.002 3.410 19.140 

3 years or more 0.136 3.438 0.999 -7.926 8.198 

Social–
emotional 
achievement 
Part 1  

Less than 3 
years 

3 years or more -26.881* 5.335 0.000 -39.391 -14.372 

No pre-service 
training 

-72.786* 8.181 0.000 -91.969 -53.603 

3 years or 
more 

Less than 3 years 26.881* 5.335 0.000 14.372 39.391 

No pre-service 
training 

-45.905* 8.384 0.000 -65.564 -26.246 

No pre-service 
training 

Less than 3 years 72.786* 8.181 0.000 53.603 91.969 

3 years or more 45.905* 8.384 0.000 26.246 65.564 
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Social–
emotional 
achievement 
Part 2  

Less than 3 
years 

3 years or more -3.093 3.945 0.713 -12.344 6.157 

No pre-service 
training 

-43.903* 5.994 0.000 -57.958 -29.848 

3 years or 
more 

Less than 3 years 3.093 3.945 0.713 -6.157 12.344 

No pre-service 
training 

-40.810* 6.157 0.000 -55.246 -26.373 

No pre-service 
training 

Less than 3 years 43.903* 5.994 0.000 29.848 57.958 

3 years or more 40.810* 6.157 0.000 26.373 55.246 

* The mean difference is significant at the 0.05 level. 
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Annex 15 Effect of number of hours teaching in a school day 

 

One-way ANOVA: Number of hours of teaching received in a school day 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 276329.813 3 92109.938 45.511 0.000 

Within groups 7160510.598 3538 2023.887     

Total 7436840.411 3541       

Mathematics 
achievement  

Between groups 131832.987 3 43944.329 14.695 0.000 

Within groups 10580337.374 3538 2990.485     

Total 10712170.360 3541       

Social–emotional 
achievement  
Part 1  

Between groups 297266.876 3 99088.959 5.090 0.002 

Within groups 68823550.040 3535 19469.180     

Total 69120816.916 3538       

Social–emotional 
achievement  
Part 2  

Between groups 212203.059 3 70734.353 7.107 0.000 

Within groups 34598209.508 3476 9953.455     

Total 34810412.567 3479       

 

Post-hoc Tukey HSD: Mean differences between teaching hour groups 

Dependent 
Variable   

Mean 
Difference 

(I-J) 
Std. 

Error Sig. 

95% 
Confidence 

Interval  

 Round 5        

Lower 
Bound Upper Bound 

Literacy 
achievement  
  
  
  
  
  
  
  
  
  
  
  

3 hours 
or less 
  

5 hours -50.980* 5.567 0.000 -65.288 -36.673 
6 hours -16.829* 4.121 0.000 -27.422 -6.237 

  7 hours or 
more 

2.147 5.032 0.974 -10.785 15.079 

5 hours 3 hours or less 50.980* 5.567 0.000 36.673 65.288 
  6 hours 34.151* 3.915 0.000 24.088 44.214 
  7 hours or 

more 
53.128* 4.864 0.000 40.625 65.630 

6 hours 3 hours or less 16.829* 4.121 0.000 6.237 27.422 
  5 hours -34.151* 3.915 0.000 -44.214 -24.088 
  7 hours or 

more 
18.976* 3.108 0.000 10.989 26.964 

7 hours 
or more 
  
  

3 hours or less -2.147 5.032 0.974 -15.079 10.785 
5 hours 53.128* 4.864 0.000 -65.630 -40.625 
6 hours 18.976* 3.108 0.000 -26.964 -10.989 

Maths 
achievement  
  
  
  
  
  

3 hours 
or less 

5 hours -34.151* 6.767 0.000 -51.911 -17.128 
6 hours -16.956* 5.010 0.004 -29.832 -4.081 
7 hours or 
more 

-1.097 6.116 0.998 -16.818 14.623 

5 hours 3 hours or less 34.520* 6.767 0.000 17.128 51.911 
  6 hours 17.563* 4.759 0.001 5.331 29.795 
  7 hours or 

more 
33.422* 5.913 0.000 18.225 48.620 

  6 hours 3 hours or less 16.956* 5.010 0.004 4.081 29.832 
    5 hours -17.563* 4.759 0.001 -29.795 -5.331 
    7 hours or 

more 
15.859* 3.778 0.000 6.150 25.568 

  7 hours 
or more 
  
  

3 hours or less 1.097 6.116 0.998 -14.623 16.818 
  5 hours -33.422* 5.913 0.000 -48.620 -18.225 
  6 hours -15.859* 3.778 0.000 -25.568 -6.150 

5 hours -30.945 17.302 0.279 -75.417 13.526 



139 

 

pt1SEDS 
achievement 
  
  
  
  
  
  
  
  
  
  

3 hours 
or less 
  
  

6 hours -2.284 12.832 0.998 -35.265 30.698 
7 hours or 
more 

26.426 15.647 0.330 -13.790 66.641 

5 hours 
  

3 hours or less 30.945 17.302 0.279 -13.526 75.417 
6 hours 28.662 12.143 0.085 -2.549 59.873 

  7 hours or 
more 

57.371* 15.087 0.001 18.594 96.148 

6 hours 3 hours or less 2.284 12.832 0.998 -30.698 35.265 
  5 hours -28.662 12.143 0.085 -59.873 2.549 
  7 hours or 

more 
28.709* 9.639 0.015 3.935 53.483 

7 hours 
or more 
  
  

3 hours or less -26.426 15.647 0.330 -66.641 13.790 
5 hours -57.371* 15.087 0.001 -96.148 -18.594 

  6 hours -28.709* 9.639 0.015 -53.483 -3.935 

pt2SEDS 
achievement  
  
  
  
  
  
  
  
  

3 hours 
or less 
  
  

5 hours -12.139 12.621 0.771 -44.579 20.301 
6 hours -28.831* 9.178 0.009 -52.420 -5.241 
7 hours or 
more 

-47.247* 11.214 0.000 -76.071 -18.424 

5 hours 3 hours or less 12.139 12.621 0.771 -20.301 44.579 
  6 hours -16.692 9.038 0.252 -39.921 6.538 
  7 hours or 

more 
-35.108* 11.100 0.009 -63.638 -6.578 

6 hours 3 hours or less 28.831* 9.178 0.009 5.241 52.420 
  5 hours 16.692 9.038 0.252 -6.538 39.921 
  7 hours or 

more 
-18.417* 6.939 0.040 -36.251 -0.583 

  7 hours 
or more 
  

3 hours or less 47.247* 11.214 0.000 18.424 76.071 
  5 hours 35.108* 11.100 0.009 6.578 63.638 
  6 hours 18.417* 6.939 0.040 0.583 36.251 
*. The mean difference is significant at the 0.05 level. 
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Annex 16 Teacher-reported factors enabling and preventing effective 
teaching 

Teacher-reported factors preventing effective teaching Serious 
problem 
(%) 

Moderate 
problem 
(%) 

Minor 
problem  
(%) 

Not a 
problem 
(%) 

Poor student discipline 25 26 37 6 

Poverty 22 26 37 9 

Lack of parental engagement 15 31 42 7 

Students lacking the required knowledge and skills 12 30 42 10 

Poor student attendance 11 27 46 11 

Students suffering from lack of basic nutrition 10 24 51 10 

Students lacking pre-school/day care (prior to kindergarten) 
experiences 

6 12 24 47 

Shortage of teachers 5 13 24 48 

Students suffering from lack of sleep 5 15 46 27 

Poor student health 4 26 51 11 

Lack of community support for the school 4 21 46 21 

Poorly resourced classrooms 4 19 43 26 

Poor school infrastructure 3 15 42 32 

Disruptions to regular teaching due to natural disasters in the area 3 8 45 37 

Disruptions to regular teaching due to conflict or fighting in the area 3 4 22 63 

School remoteness 2 11 27 51 

Students with special needs (e.g., physical or mental disabilities) 2 8 45 37 

Language barrier between teacher and students 1 10 23 58 

Weak school leadership 1 8 25 58 

 

Teacher-reported factors enabling effective teaching Major 
strength (%) 

Moderate 
strength (%) 

Minor 
strength (%) 

Not a 
strength (%) 

Teachers sharing resources and approaches 40 48 6 2 

Good location of the school 38 46 8 4 

Caring and committed staff 37 51 6 2 

Effective instructional supervision 37 49 6 2 

Students have attended day care or pre-school (prior to 
kindergarten) 

36 37 15 6 

Strong school leadership 35 51 7 2 

Good staff retention 30 53 9 2 

Good school infrastructure 21 54 17 2 

Strong community support for the school 21 46 23 4 

Well-resourced classrooms 19 52 23 2 

Access to quality learning materials/resources 18 61 13 2 

Active and engaged parents 18 47 25 5 

Good student attendance 13 50 29 3 

Students with special needs receive appropriate support 12 33 35 12 

Students possessing the required knowledge and skills 11 56 23 2 

Well-behaved students 6 41 43 5 

  



141 

 

Annex 17 Effect of school head’s gender 

 

One-way ANOVA: School head’s gender 

Round 5 Sum of squares df Mean square F Sig. 

Literacy  
achievement  

Between groups 177.391 1 177.391 0.084 0.771 

Within groups 7436663.019 3540 2100.752     

Total 7436840.411 3541       

Mathematics 
achievement  

Between groups 960.375 1 960.375 0.317 0.573 

Within groups 10711209.986 3540 3025.766     

Total 10712170.360 3541       

Social–emotional 
achievement  
Part 1  

Between groups 292044.213 1 292044.213 15.008 0.000 

Within groups 68828772.703 3537 19459.647     

Total 69120816.916 3538       

Social–emotional 
achievement  
Part 2  

Between groups 484063.046 1 484063.046 49.046 0.000 

Within groups 34326349.522 3478 9869.566     

Total 34810412.567 3479       
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Annex 18 Effect of school head’s age 

 

One-way ANOVA: School head’s age 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 155920.839 3 51973.613 25.255 0.000 

Within groups 7280919.572 3538 2057.920     

Total 7436840.411 3541       

Mathematics 
achievement  

Between groups 88871.324 3 29623.775 9.866 0.000 

Within groups 10623299.037 3538 3002.628     

Total 10712170.360 3541       

Social–emotional 
achievement Part 
1  

Between groups 1034438.369 3 344812.790 17.902 0.000 

Within groups 68086378.547 3535 19260.645     

Total 69120816.916 3538       

Social–emotional 
achievement Part 
2  

Between groups 1091292.087 3 363764.029 37.499 0.000 

Within groups 33719120.480 3476 9700.552     

Total 34810412.567 3479       
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Mean differences between school heads’ age groups – post-hoc Tukey HSD 

Dependent 
variable 

Round 5 
(I) School 
Head – Age 

(J) School Head – 
Age (years) 

Mean 
difference 
(I-J) 

Std. 
error Sig. 

95% Confidence interval 

Lower bound Upper bound 

Literacy 
achievement 
Round 5 

25–34 years 35–44  -43.211* 6.723 0.000 -60.490 -25.931 

45–54  -34.080* 6.394 0.000 -50.515 -17.644 

55 + -26.157* 6.395 0.000 -42.594 -9.720 

35–44 years 25–34  43.211* 6.723 0.000 25.931 60.490 

45–54  9.131* 2.634 0.003 2.362 15.900 

55+ 17.054* 2.635 0.000 10.281 23.827 

45–54 years 25–34  34.080* 6.394 0.000 17.644 50.515 

35–44  -9.131* 2.634 0.003 -15.900 -2.362 

55+ 7.923* 1.623 0.000 3.751 12.095 

55 years or 
older 

25–34  26.157* 6.395 0.000 9.720 42.594 

35–44  -17.054* 2.635 0.000 -23.827 -10.281 

45–54  -7.923* 1.623 0.000 -12.095 -3.751 

Mathematics 
achievement 
Round 5 

25–34 years 35–44  -40.735* 8.121 0.000 -61.608 -19.863 

45–54  -36.605* 7.724 0.000 -56.457 -16.752 

55 + -32.543* 7.725 0.000 -52.398 -12.689 

35–44 years 25–34  40.735* 8.121 0.000 19.863 61.608 

45–54  4.131 3.181 0.564 -4.046 12.307 

55+ 8.192* 3.183 0.050 0.011 16.374 

45–54 years 25–34  36.605* 7.724 0.000 16.752 56.457 

35–44  -4.131 3.181 0.564 -12.307 4.046 

55 + 4.061 1.961 0.163 -0.978 9.101 

55 years or 
older 

25–34  32.543* 7.725 0.000 12.689 52.398 

35–44  -8.192* 3.183 0.050 -16.374 -0.011 

45–54  -4.061 1.961 0.163 -9.101 0.978 

Social–
emotional 
achievement 
Part 1 Round 5 

25–34 years 35–44  31.434 20.567 0.421 -21.430 84.297 

45–54  69.444* 19.563 0.002 19.163 119.726 

55 + 82.285* 19.565 0.000 31.999 132.571 

35–44 years 25–34  -31.434 20.567 0.421 -84.297 21.430 

45–54  38.011* 8.058 0.000 17.299 58.722 

55 + 50.852* 8.062 0.000 30.129 71.574 

45–54 years 25–34  -69.444* 19.563 0.002 -119.726 -19.163 

35–44  -38.011* 8.058 0.000 -58.722 -17.299 

55 + 12.841* 4.968 0.048 0.071 25.611 

55 years or 
older 

25–34  -82.285* 19.565 0.000 -132.571 -31.999 

35–44  -50.852* 8.062 0.000 -71.574 -30.129 

45–54  -12.841* 4.968 0.048 -25.611 -0.071 
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Social–
emotional 
achievement 
Part 2 Round 5 

25–34 years 35–44  33.805 14.599 0.095 -3.718 71.328 

45–54  71.244* 13.891 0.000 35.540 106.949 

55 + 85.670* 13.885 0.000 49.981 121.358 

35–44 years 25–34  -33.805 14.599 0.095 -71.328 3.718 

45–54  37.440* 5.744 0.000 22.675 52.204 

55 + 51.866* 5.730 0.000 37.139 66.591 

45–54 years 25–34  -71.244* 13.891 0.000 -106.949 -35.540 

35–44  -37.440* 5.744 0.000 -52.204 -22.675 

55 + 14.425* 3.560 0.000 5.276 23.574 

55 years or 
older 

25–34  -85.670* 13.885 0.000 -121.358 -49.981 

35–44  -51.865* 5.730 0.000 -66.591 -37.139 

* The mean difference is significant at the 0.05 level. 
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Annex 19 Effect of school head’s education level  

 

One-way ANOVA: School head’s age 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 248749.061 2 124374.531 60.864 0.000 

Within groups 6956048.462 3404 2043.492     

Total 7204797.523 3406       

Mathematics 
achievement  

Between groups 208994.933 2 104497.466 34.797 0.000 

Within groups 10222415.599 3404 3003.060     

Total 10431410.532 3406       

Social–emotional 
achievement  
Part 1  

Between groups 500869.198 2 250434.599 13.120 0.000 

Within groups 64919635.380 3401 19088.396     

Total 65420504.578 3403       

Social–emotional 
achievement  
Part 2  

Between groups 252548.094 2 126274.047 12.620 0.000 

Within groups 33440870.818 3342 10006.245     

Total 33693418.912 3344       
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Mean differences between school head education level groups – post-hoc Tukey HSD 

Dependent 
variable 

Round 5 
(I) SchHead Highest 
level of ed  

(J) SchHead Highest 
level of ed  

Mean 
difference 

(I-J) 
Std. 

error Sig. 

95% Confidence 
interval 

Lower 
bound 

Upper 
bound 

Literacy 
achievement  

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

13.449* 1.564 0.000 9.783 17.116 

Bachelor’s 54.104* 6.836 0.000 38.076 70.131 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-13.449* 1.564 0.000 -17.116 -9.783 

Bachelor’s 40.654* 6.822 0.000 24.658 56.651 

Bachelor’s Doctoral or units 
leading to Doctoral 

-54.104* 6.836 0.000 -70.131 -38.076 

Master’s or units 
leading to Master’s 

-40.654* 6.822 0.000 -56.651 -24.658 

Mathematics 
achievement  

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

13.867* 1.896 0.000 9.423 18.312 

Bachelor’s 40.425* 8.286 0.000 20.995 59.855 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-13.867* 1.896 0.000 -18.312 -9.423 

Bachelor’s 26.558* 8.270 0.004 7.166 45.949 

Bachelor’s Doctoral or units 
leading to Doctoral 

-40.425* 8.286 0.000 -59.855 -20.995 

Master’s or units 
leading to Master’s 

-26.558* 8.270 0.004 -45.949 -7.166 

Social–
emotional 
achievement 
Part 1  

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

22.227* 4.781 0.000 11.017 33.438 

Bachelor’s 56.553* 20.892 0.019 7.567 105.539 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-22.227* 4.781 0.000 -33.438 -11.017 

Bachelor’s 34.326 20.851 0.226 -14.564 83.215 

Bachelor’s Doctoral or units 
leading to Doctoral 

-56.553* 20.892 0.019 -105.539 -7.567 

Master’s or units 
leading to Master’s 

-34.326 20.851 0.226 -83.215 14.564 

Social–
emotional 
achievement  

Part 2 

Doctoral or units 
leading to Doctoral 

Master’s or units 
leading to Master’s 

12.962* 4.781 0.000 11.017 33.438 

Bachelor’s 57.692* 20.892 0.019 7.567 105.539 

Master’s or units 
leading to Master’s 

Doctoral or units 
leading to Doctoral 

-12.962* 4.781 0.000 -33.438 -11.017 

Bachelor’s 44.730* 20.851 0.226 -14.564 83.215 

Bachelor’s Doctoral or units 
leading to Doctoral 

-57.692* 20.892 0.019 -105.539 -7.567 

Master’s or units 
leading to Master’s 

-44.730* 20.851 0.226 -83.215 14.564 

* The Mean difference is significant at the 0.05 level. 
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Annex 20 Effect of school head’s experience 

 

One-way ANOVA: Number of years as school head at this school 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 172681.040 3 57560.347 28.062 0.000 

Within groups 6461182.700 3150 2051.169     

Total 6633863.740 3153       

Mathematics 
achievement  

Between groups 123410.125 3 41136.708 13.368 0.000 

Within groups 9692988.889 3150 3077.139     

Total 9816399.014 3153       

Social–emotional 
achievement  
Part 1  

Between groups 1320155.476 3 440051.825 22.343 0.000 

Within groups 61979866.802 3147 19694.905     

Total 63300022.277 3150       

Social–emotional 
achievement  
Part 2  

Between groups 770062.881 3 256687.627 25.076 0.000 

Within groups 31989334.675 3125 10236.587     

Total 32759397.556 3128       
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Mean differences between school head’s years at this school – post-hoc Tukey HSD  

      
95% Confidence 
interval 

Dependent 
variable 
Round 5   

Mean 
difference 

(I-J) 
Std. 

error Sig. 
Lower 
bound 

Upper 
bound 

Literacy 
achievement  

  

  

  

  

  

  

  

  

  

Less than 
2 years 

  

2–5 years -7.151* 1.771 0.000 -11.702 -2.599 

6–10 years 16.213* 2.895 0.000 8.773 23.653 

11–20 years 12.436* 3.272 0.001 4.025 20.846 

2–5 years 

  

  

Less than 2 years 7.151* 1.771 0.000 2.599 11.702 

6–10 years 23.364* 2.943 0.000 15.798 30.929 

11–20 years 19.586* 3.315 0.000 11.064 28.108 

6–10 years 

  

Less than 2 years -16.213* 2.895 0.000 -23.653 -8.773 

2–5 years -23.364* 2.943 0.000 -30.929 -15.798 

11–20 years -3.777 4.029 0.785 -14.134 6.579 

11–20 
years  

Less than 2 years -12.436* 3.272 0.001 -20.846 -4.025 

2–5 years -19.586* 3.315 0.000 -28.108 -11.064 

6–10 years 3.777 4.029 0.785 -6.579 14.134 

Mathematics 
achievement  

  

  

  

  

  

  

  

  

  

Less than 
2 years  

2–5 years -4.890 2.169 0.109 -10.465 0.685 

6–10 years 16.410* 3.545 0.000 7.298 25.523 

11–20 years 8.378 4.008 0.156 -1.923 18.680 

2–5 years 

  

  

Less than 2 years 4.890 2.169 0.109 -0.685 10.465 

6–10 years 21.300* 3.605 0.000 12.034 30.567 

11–20 years 13.268* 4.061 0.006 2.830 23.706 

6–10 years 

  

Less than 2 years -16.410* 3.545 0.000 -25.523 -7.298 

2–5 years -21.300* 3.605 0.000 -30.567 -12.034 

11–20 years -8.032 4.935 0.363 -20.717 4.653 

11–20 
years 

  

Less than 2 years -8.378 4.008 0.156 -18.680 1.923 

2–5 years -13.268* 4.061 0.006 -23.706 -2.830 

6–10 years 8.032 4.935 0.363 -4.653 20.717 

Social–
emotional 
achievement 
Part 1  

  

  

  

  

  

   

Less than 
2 years 

  

2–5 years -16.942* 5.491 0.011 -31.055 -2.828 

6–10 years 51.450* 8.970 0.000 28.394 74.507 

11–20 years 29.810* 10.140 0.017 3.747 55.873 

2–5 years 

  

  

Less than 2 years 16.942* 5.491 0.011 2.828 31.055 

6–10 years 68.392* 9.122 0.000 44.944 91.840 

11–20 years 46.752* 10.275 0.000 20.341 73.162 

6–10 years Less than 2 years -51.450* 8.970 0.000 -74.507 -28.394 

2–5 years -68.392* 9.122 0.000 -91.840 -44.944 

11–20 years -21.640 12.485 0.307 -53.732 10.452 

11–20 
years 

Less than 2 years -29.810* 10.140 0.017 -55.873 -3.747 

2–5 years -46.752* 10.275 0.000 -73.162 -20.341 

6–10 years 21.640 12.485 0.307 -10.452 53.732 

Social–
emotional 

Less than 
2 years 

2–5 years -22.262* 3.976 0.000 -32.482 -12.042 

6–10 years 14.866 6.478 0.099 -1.785 31.518 
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achievement 
Part 2  

  11–20 years 29.696* 7.312 0.000 10.901 48.491 

2–5 years 

  

  

Less than 2 years 22.262* 3.976 0.000 12.042 32.482 

6–10 years 37.128* 6.594 0.000 20.179 54.077 

11–20 years 51.958* 7.415 0.000 32.899 71.017 

6–10 years 

  

Less than 2 years -14.866 6.478 0.099 -31.518 1.785 

2–5 years -37.128* 6.594 0.000 -54.077 -20.179 

11–20 years 14.830 9.008 0.353 -8.324 37.983 

11–20 
years 

  

Less than 2 years -29.696* 7.312 0.000 -48.491 -10.901 

2–5 years -51.958* 7.415 0.000 -71.017 -32.899 

6–10 years -14.830 9.008 0.353 -37.983 8.324 

* The mean difference is significant at the 0.05 level. 
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One-way ANOVA: Number of years as school head in total 

Round 5 Sum of squares df Mean square F Sig. 

Literacy 
achievement  

Between groups 88899.329 5 17779.866 8.532 0.000 

Within groups 7214810.827 3462 2084.001     

Total 7303710.156 3467       

Mathematics 
achievement  

Between groups 95127.741 5 19025.548 6.317 0.000 

Within groups 10426914.891 3462 3011.818     

Total 10522042.633 3467       

Social–emotional 
achievement  
Part 1  

Between groups 1084905.490 5 216981.098 11.186 0.000 

Within groups 67098136.439 3459 19398.131     

Total 68183041.928 3464       

Social–emotional 
achievement  
Part 2 

Between groups 1476862.936 5 295372.587 30.968 0.000 

Within groups 32429276.633 3400 9538.023     

Total 33906139.568 3405       
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Mean differences between school head’s years in total– post-hoc Tukey HSD 

Dependent 
variable 
Round 5 

I J Mean 
difference 
(I-J) 

Std. 
error 

  

Sig. 

  

95% Confidence 
interval 

Lower 
bound 

Upper 
bound 

Literacy 
achievement  

Less than 2 
years 

  

  

  

2–5 years -4.148 5.276 0.970 -19.192 10.896 

6–10 years 6.738 4.842 0.732 -7.067 20.543 

11–20 years -4.479 4.841 0.940 -18.283 9.325 

21–30 years 1.868 5.076 0.999 -12.604 16.340 

31 years or more 6.782 6.349 0.894 -11.322 24.887 

2–5 years 

  

  

  

  

Less than 2 years 4.148 5.276 0.970 -10.896 19.192 

6–10 years 10.886* 2.804 0.001 2.891 18.882 

11–20 years -0.331 2.804 1.000 -8.325 7.663 

21–30 years 6.016 3.191 0.411 -3.083 15.115 

31 years or more 10.930 4.974 0.239 -3.251 25.112 

6–10 years 

  

  

  

  

Less than 2 years -6.738 4.842 0.732 -20.543 7.067 

2–5 years -10.886* 2.804 0.001 -18.882 -2.891 

11–20 years -11.217* 1.861 0.000 -16.524 -5.910 

21–30 years -4.870 2.406 0.329 -11.730 1.990 

31 years or more 0.044 4.510 1.000 -12.815 12.904 

11–20 
years 

  

   

Less than 2 years 4.479 4.841 0.940 -9.325 18.283 

2–5 years 0.331 2.804 1.000 -7.663 8.325 

6–10 years 11.217* 1.861 0.000 5.910 16.524 

21–30 years 6.347 2.405 0.088 -0.511 13.205 

31 years or more 11.261 4.510 0.125 -1.597 24.120 

21–30 
years 

  

   

Less than 2 years -1.868 5.076 0.999 -16.340 12.604 

2–5 years -6.016 3.191 0.411 -15.115 3.083 

6–10 years 4.870 2.406 0.329 -1.990 11.730 

11–20 years -6.347 2.405 0.088 -13.205 0.511 

31 years or more 4.914 4.760 0.907 -8.659 18.488 

31 years or 
more 

  

   

Less than 2 years -6.782 6.349 0.894 -24.887 11.322 

2–5 years -10.930 4.974 0.239 -25.112 3.251 

6–10 years -0.044 4.510 1.000 -12.904 12.815 

11–20 years -11.261 4.510 0.125 -24.120 1.597 

21–30 years -4.914 4.760 0.907 -18.488 8.659 

Mathematics 
achievement  

Less than 2 
years 

  

   

2–5 years 10.375 6.343 0.575 -7.710 28.460 

6–10 years 5.317 5.821 0.943 -11.279 21.913 

11–20 years -4.641 5.820 0.968 -21.236 11.954 

21–30 years 3.187 6.102 0.995 -14.212 20.585 

31 years or more 7.862 7.633 0.908 -13.903 29.626 

2–5 years Less than 2 years -10.375 6.343 0.575 -28.460 7.710 

  6–10 years -5.058 3.371 0.664 -14.670 4.554 

  11–20 years -15.016* 3.370 0.000 -24.626 -5.406 

  21–30 years -7.188 3.836 0.419 -18.127 3.750 
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  31 years or more -2.513 5.979 0.998 -19.562 14.535 

6–10 years Less than 2 years -5.317 5.821 0.943 -21.913 11.279 

  2–5 years 5.058 3.371 0.664 -4.554 14.670 

  11–20 years -9.958* 2.238 0.000 -16.338 -3.578 

  21–30 years -2.131 2.892 0.977 -10.377 6.116 

  31 years or more 2.545 5.422 0.997 -12.915 18.004 

11–20 
years 

  

   

Less than 2 years 4.641 5.820 0.968 -11.954 21.236 

2–5 years 15.016* 3.370 0.000 5.406 24.626 

6–10 years 9.958* 2.238 0.000 3.578 16.338 

21–30 years 7.828 2.892 0.074 -0.417 16.072 

31 years or more 12.503 5.422 0.192 -2.956 27.961 

21–30 
years 

  

   

Less than 2 years -3.187 6.102 0.995 -20.585 14.212 

2–5 years 7.188 3.836 0.419 -3.750 18.127 

6–10 years 2.131 2.892 0.977 -6.116 10.377 

11–20 years -7.828 2.892 0.074 -16.072 0.417 

31 years or more 4.675 5.723 0.965 -11.642 20.993 

31 years or 
more 

  

   

Less than 2 years -7.862 7.633 0.908 -29.626 13.903 

2–5 years 2.513 5.979 0.998 -14.535 19.562 

6–10 years -2.545 5.422 0.997 -18.004 12.915 

11–20 years -12.503 5.422 0.192 -27.961 2.956 

21–30 years -4.675 5.723 0.965 -20.993 11.642 

Social–
emotional 
achievement  

Less than 2 
years 

  

   

2–5 years 48.187* 16.097 0.033 2.289 94.085 

6–10 years 68.048* 14.773 0.000 25.927 110.169 

11–20 years 63.055* 14.771 0.000 20.938 105.172 

21–30 years 72.543* 15.486 0.000 28.389 116.697 

31 years or more 134.343* 19.372 0.000 79.108 189.578 

2–5 years Less than 2 years -48.187* 16.097 0.033 -94.085 -2.289 

  6–10 years 19.861 8.557 0.186 -4.537 44.259 

  11–20 years 14.868 8.554 0.507 -9.523 39.259 

  21–30 years 24.356 9.736 0.124 -3.405 52.116 

  31 years or more 86.156* 15.174 0.000 42.890 129.422 

6–10 years Less than 2 years -68.048* 14.773 0.000 -110.169 -25.927 

  2–5 years -19.861 8.557 0.186 -44.259 4.537 

  11–20 years -4.993 5.682 0.952 -21.195 11.210 

  21–30 years 4.495 7.342 0.990 -16.439 25.429 

  31 years or more 66.295* 13.761 0.000 27.059 105.532 

11–20 
years 

  

   

Less than 2 years -63.055* 14.771 0.000 -105.172 -20.938 

2–5 years -14.868 8.554 0.507 -39.259 9.523 

6–10 years 4.993 5.682 0.952 -11.210 21.195 

21–30 years 9.488 7.339 0.789 -11.439 30.414 

31 years or more 71.288* 13.759 0.000 32.055 110.520 

21–30 
years 

  

   

Less than 2 years -72.543* 15.486 0.000 -116.697 -28.389 

2–5 years -24.356 9.736 0.124 -52.116 3.405 

6–10 years -4.495 7.342 0.990 -25.429 16.439 

11–20 years -9.488 7.339 0.789 -30.414 11.439 
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31 years or more 61.800* 14.524 0.000 20.389 103.212 

31 years or 
more 

  

   

Less than 2 years -134.343* 19.372 0.000 -189.578 -79.108 

2–5 years -86.156* 15.174 0.000 -129.422 -42.890 

6–10 years -66.295* 13.761 0.000 -105.532 -27.059 

11–20 years -71.288* 13.759 0.000 -110.520 -32.055 

21–30 years -61.800* 14.524 0.000 -103.212 -20.389 

Social–
emotional 
achievement 
Part 2  

Less than 2 
years 

  

   

2–5 years 106.173* 13.310 0.000 68.220 144.125 

6–10 years 108.664* 12.534 0.000 72.926 144.402 

11–20 years 111.400* 12.530 0.000 75.671 147.128 

21–30 years 146.655* 12.947 0.000 109.738 183.571 

31 years or more 131.848* 15.303 0.000 88.213 175.483 

2–5 years Less than 2 years -106.173* 13.310 0.000 -144.125 -68.220 

  6–10 years 2.492 6.017 0.998 -14.664 19.647 

  11–20 years 5.227 6.010 0.954 -11.909 22.363 

  21–30 years 40.482* 6.836 0.000 20.991 59.973 

  31 years or more 25.675 10.644 0.152 -4.674 56.025 

6–10 years Less than 2 years -108.664* 12.534 0.000 -144.402 -72.926 

  2–5 years -2.492 6.017 0.998 -19.647 14.664 

  11–20 years 2.735 4.006 0.984 -8.686 14.157 

  21–30 years 37.990* 5.163 0.000 23.269 52.711 

  31 years or more 23.184 9.655 0.156 -4.346 50.714 

11–20 
years 

  

   

Less than 2 years -111.400* 12.530 0.000 -147.128 -75.671 

2–5 years -5.227 6.010 0.954 -22.363 11.909 

6–10 years -2.735 4.006 0.984 -14.157 8.686 

21–30 years 35.255* 5.155 0.000 20.556 49.954 

31 years or more 20.448 9.651 0.278 -7.070 47.967 

21–30 
years 

  

  

  

Less than 2 years -146.655* 12.947 0.000 -183.571 -109.738 

2–5 years -40.482* 6.836 0.000 -59.973 -20.991 

6–10 years -37.990* 5.163 0.000 -52.711 -23.269 

11–20 years -35.255* 5.155 0.000 -49.954 -20.556 

31 years or more -14.806 10.186 0.694 -43.850 14.237 

31 years or 
more 

  

  

  

Less than 2 years -131.848* 15.303 0.000 -175.483 -88.213 

2–5 years -25.675 10.644 0.152 -56.025 4.674 

6–10 years -23.184 9.655 0.156 -50.714 4.346 

11–20 years -20.448 9.651 0.278 -47.967 7.070 

21–30 years 14.806 10.186 0.694 -14.237 43.850 

* The mean difference is significant at the 0.05 level. 

 

 

 

 

 

  



154 

 

Annex 21 School head-reported factors enabling and preventing effective 
teaching 

School head-reported factors preventing effective teaching 
Round 4 

Serious 
(%) 

Moderate 
(%) 

Minor 
(%) 

Not a 
problem 
(%) 

Poverty 22 28 33 8 

Students suffering from lack of basic nutrition 11 22 49 8 

Poorly resourced classrooms 10 25 31 28 

Students lacking the required knowledge and skills 10 31 40 9 

Poor school infrastructure 9 29 33 19 

Poor student discipline 8 29 47 9 

Shortage of teachers 8 18 32 32 

Poor student attendance 8 24 51 7 

Lack of parental engagement 8 38 37 8 

Students lacking pre-school/day care (prior to Kindergarten) 
experiences 

6 23 45 16 

Poor student health 5 19 59 9 

Students suffering from lack of sleep 4 9 39 38 

Other  4 8 2 8 

Disruptions to regular teaching due to conflict or fighting in the 
area 

3 7 7 71 

Disruptions to regular teaching due to natural disasters in the area  3 11 33 44 

Poorly trained teachers 2 17 37 36 

Lack of community support for the school 2 23 43 21 

Students with special needs  1 18 50 21 

 

School-head reported factors enabling effective teaching Major 
strength 
(%) 

Moderate 
strength 
(%) 

Minor 
strength 
(%) 

Not a 
strength 
(%) 

Good location of the school 58 21 8 5 

Caring and committed teachers 51 36 8 0 

Teachers sharing resources and approaches 38 44 4 0 

Good staff retention 31 45 6 2 

Active and engaged parents 29 44 13 0 

Strong community support for the school 26 35 20 5 

Students have attended day care or pre-school (prior to 
kindergarten) 

24 51 16 0 

Well-trained teachers 22 63 5 0 

Well-resourced classrooms 15 50 15 5 

Good school infrastructure 13 50 17 5 

Good student attendance 9 47 26 9 

Well-behaved students 9 45 30 2 

Students possessing the required knowledge and skills 9 48 29 4 

Students with special needs receive appropriate support 6 24 29 26 
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Annex 22 Effect of all variables – latent growth model 

 
 LITERACY MATHEMATICS SEDS 

UNCONDITIONAL 
MODEL 

Means Estimate 
Std. 

error 
Estimate 

Std. 
error 

Estimate 
Std. 

error 
 Initial achievement (intercept) 516.62 1.24 508.93 1.06 509.06 1.92 
 Achievement growth (growth) 33.66 0.62 41.96 0.41 7.44 1.39 
 Variance       

 Initial achievement 2142.86 99.79 1998.38 125.52 6136.23 268.96 
 Achievement growth 126.05 9.51 72.91 13.39 463.93 42.13 

CONDITIONAL 
MODEL 

Means       

Initial student achievement        

Intercept 525.95 3.18 513.76 3.20 495.05 4.34 
 Context (Ref: dis_urb)       

 

   Urb 
   Disaster 
   Conflict 
   Conf_urb 

+12.22*** 3.39 -12.84*** 3.37 +7.91 5.01 

+3.48 2.29 -4.89* 2.45 +35.35*** 3.69 

-66.48*** 6.38 -50.50*** 5.20 -16.688** 6.37 

-54.20*** 5.52 -33.02*** 5.03 -40.89*** 6.34 

 Pre-school (Ref: DidNotAttend)       
    Attended +13.13*** 2.39 +12.28*** 2.47 +19.83*** 3.51 
 Family SES (Ref: High)       
    Low -32.39*** 2.40 -27.53*** 2.71 -18.52*** 3.54 
    Mid -17.07*** 2.36 -14.46*** 2.38 -11.65** 3.67 
 TeacherLang (Ref: SameAsTest)       
    Different from test -12.04*** 2.25 -11.07*** 2.39 -7.26** 3.00 

 Mean effect on Round 5 achievement      

 SchHeadGender (Ref: Female)       
    Male -3.32 2.86 -2.25 2.15 -25.87*** 5.62 
 SchHeadExperience (Ref: 31+ yrs)       
    Less than 2 years -14.13 10.56 -32.79* 14.51 +53.29 33.75 
    2 – 5 years -8.15 6.05 -26.98*** 6.11 +62.98*** 19.53 
    6 – 10 years -9.37 4.84 -19.87*** 4.74 +44.71* 15.17 
    11 – 20 years -5.37 4.92 -17.21*** 4.80 +46.81*** 12.70 
    21 – 30 years -12.33* 5.03 -25.58*** 5.19 +33.51 18.40 
 Student achievement growth        

 Slope 40.35 0.89 +53.67 1.13 24.94 2.19 
 Context (Ref: dis_urb)       

 

   Urb 
   Disaster 
   Conflict 
   Conf_urb 

-8.41*** 1.62 -0.92 1.14 -3.95 2.36 

-3.24*** 0.79 -0.89 0.87 -9.14*** 1.53 

+8.84*** 2.02 +7.40*** 1.84 +1.16 2.70 

+6.33*** 1.23 +4.00* 1.89 +9.00*** 2.16 

 Pre-school (Ref: DidNotAttend)       
    Attended  -3.03*** 0.66 -3.05*** 0.80 -3.94** 1.50 
 Family SES (Ref: High)       
    Low +3.51*** 0.72 +1.70* 0.75 -6.99*** 1.71 
    Mid +2.29** .73 +0.94 0.70 -3.46* 1.58 
 TeacherLang (Ref: SameAsTest)       
    Different from test -1.06 1.24 -1.20 1.35 -6.75** 2.14 

* Significant at the p < 0.05 level; ** Significant at the p < 0.01 level; *** Significant at the p < 0.001 level 

 

 

 


