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Abstract

Grounded in the assessment ecology framework, we examine how assessment components
(school assessment policies, teacher assessment practices and training) are linked to the
reading achievements of 151,969 students from 19 countries. Analyses of the 2018 PISA
survey and test data yielded these results. Schools that posted assessment results for
accountability, or teachers who often clarified learning goals, tracked student progress or
accordingly adapted their teaching had students with higher reading scores. By contrast,
schools mostly using assessment data to evaluate, teachers trained in reading comprehen-
sion assessment, or giving more feedback had students with lower reading scores. Students
in richer countries or with better relationships with their teachers had higher reading scores.
These findings show the complexity and interactions within assessment ecologies that
shape learning outcomes.

Keywords: formative assessment; assessment policy; reading achievement; PISA 2018

1. Introduction
1.1. Background

Beyond student attributes (e.g., gender, socio-economic status), country and school
attributes are linked to learning outcomes, but no scholar has developed an evi-
denced ecological model covering all of them. Assessment policies, teacher education,
and professional development can shape teachers’ assessment attitudes and practices
(G. T. Brown & Harris, 2009; Nadelson et al., 2016). When school policies and resources
systematically support teachers, formative assessment activities can enhance student learn-
ing (Hopfenbeck et al., 2015; Oo et al., 2024). A teacher who adapts teaching to students’
assessment results helps them boost their reading outcomes (Konstantopoulos et al., 2013).

Grounded in Chong and Isaacs’s (2023) assessment ecology framework, we determine
whether assessment policies, teacher assessment practices and training are related to
students’ reading achievement. Specifically, we analyse the survey responses and test
scores of 151,969 students in 19 countries from the 2018 Programme for International
Student Assessment (PISA; OECD, 2018). Our findings can evidence a comprehensive
model of assessment and learning.
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1.2. Assessment Ecology

Informed by Ecological Systems Theory (Mao & Lee, 2022), Chong and Isaacs (2023)
proposed the assessment ecology framework to capture the dynamic interplay between
learners and their assessment environments. This framework conceptualises the assessment
ecology across three interacting dimensions: engagement, context, and learner. The present
study focuses on the contextual dimension, exploring how socio-cultural, instructional,
and interpersonal factors are linked to student learning outcomes.

1.3. School Assessment Policy Regarding the Uses of Assessment Data

School assessment policies typically use data to improve teaching priority areas,
support and improve students’ learning, judge their level of achievement in relation
to learning outcomes, and hold themselves accountable. Assessment for learning is any
evaluative process that aims to improve student learning. Teachers and students gather
evidence of student learning, interpret it, and accordingly adapt their teaching and learning
activities (Black et al., 2004). School policies can support desirable teacher behaviours
that improve their students’ learning (Cumming et al., 2016). For example, policies that
highlight the formative and diagnostic uses of assessment push teachers toward valuing
assessment for boosting student learning (in New Zealand; G. T. Brown, 2011). When
a school shared assessments of students’ progress and exam scores with their teachers,
they used them to monitor student learning, adapt their teaching to their students’ needs,
and offer individualised help, so their students outperformed their counterparts (e.g., in
Germany, Förster & Souvignier, 2014; in the United States, Konstantopoulos et al., 2013).
Hence, we propose the following hypothesis:

H-1a: Among schools, those whose teachers use assessment for learning show higher student achievement.

Unlike assessment for learning (often formative assessment, Sortwell et al., 2024), assess-
ment for evaluative purposes is using data to make evaluative judgments about a student’s
level of attainment (often summative assessment; Glazer, 2014). As these are often simple
numerical scores or grades for learning outcomes (Glazer, 2014), they facilitate comparisons
among schoolmates and encourage them to compete (Gerber et al., 2018), which can inter-
fere with student learning (e.g., via sabotage; J. O. Torres, 2019). For example, high-stakes
tests that determine retention increase the likelihood of students dropping out and damage
their careers (Andrew, 2014).

Assessments can also stress teachers. When an administrator uses student assessment
data to evaluate the teaching effectiveness of teachers (El Helou et al., 2016), they can
become anxious, which can weaken their teaching quality and reduce student learning
(Wong et al., 2017). Hence, we propose the following hypothesis:

H-1b: Among schools, those that use assessment data for evaluative purposes show lower
student achievement.

Assessment for accountability is using results to judge the effectiveness of teachers,
schools, or education systems (Parsons, 2017). This includes public reporting of aggregated
student data (e.g., test scores, graduation rates), often to attract students (Kuroda, 2022) or
for public accountability (e.g., school rankings; Maingot & Zeghal, 2008). Public account-
ability can motivate schools to examine themselves, get feedback, understand it clearly
(Hellrung & Hartig, 2013), and adapt teaching accordingly to enhance student learning
(Sarrico et al., 2012). Also, it decreases information asymmetry between the two sides:
schools and teachers, and parents and authorities. So, it informs parents about their chil-
dren’s learning progress, helping them better decide how to allocate education resources to
support their children’s learning (Seitsinger et al., 2008).
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However, public accountability can harm teachers. Teachers can see school-wide
assessments as valuing school rank more than student improvement (G. T. Brown & Harris,
2009). Also, US elementary school teachers facing greater accountability often felt more
pressure, burned out, or left their jobs (Berryhill et al., 2009). Such dispirited teachers might
teach poorly and their students might learn less.

Studies showed mixed results. Among schools, those comparing their test results to
national standards (soft accountability) had slightly higher achievement in a PISA 2015 study
(Klieme, 2020). Public disclosure of test results reduced the number of schools with low
reading scores in a study of PISA 2009 and 2015 data (Teltemann & Schunck, 2020) but
not for high-income countries with PISA 2006–2015 data (R. Torres, 2021). So, we test the
following hypothesis:

H-1c: Among schools, those that use assessment for accountability show higher student achievement.

1.4. Teacher Formative Assessment Strategies

Wiliam and Thompson (2008) identified one big idea and five key formative assessment
strategies. The idea is adapting teaching to student needs. The strategies are: (1) clarify
learning goals and assessment criteria, (2) engineer effective learning activities and assess-
ment, (3) offer feedback, (4) help students capitalise on classmates as learning resources,
and (5) help them take charge of their learning.

A teacher who accurately interprets students’ assessments better understands their
learning needs and can accordingly adapt their teaching and scaffolding to help them achieve
their learning goals (Wiliam & Thompson, 2008; Yeh, 2010; Zhai et al., 2018). For example,
students showed higher reading scores when their teachers used assessment data to adjust
their reading instruction (in the US; Slavin, 2013). Indeed, among teachers, those who adjusted
their teaching after formative assessment improved their students’ reading achievement
more than those who only monitored students’ learning performance without changing their
teaching (Xuan et al.’s (2022) meta-analysis). Also, school cultures can encourage teachers
to learn from one another, helping adaptive teaching spread across classrooms to improve
student reading outcomes (Yan & Chiu, 2023; Yan & King, 2023). We propose the following:

H-2a: Among students, those whose teachers adjust their instruction using assessment data show
higher reading achievement.

As clarifying and engineering strategies help identify and close the learning gap
between students’ current and expected performance levels, we can operationalise them
as clarifying goals and monitoring progress (Torrance & Pryor, 2001). Students who know
the goals and criteria know what is expected, which helps them choose suitable strategies
and resources and direct their time and effort to improve their learning (Reed, 2002; Rust
et al., 2003). Indeed, students taught goal-setting and reading strategies outperformed
those receiving traditional instruction (in Taiwan; Shih & Reynolds, 2018). Also, teachers
who track their students’ progress help all of them see the gap between current and target
performance, diagnose difficulties, and adapt their teaching and learning to improve their
learning outcomes (Förster & Souvignier, 2014; Harris et al.’s (2022) systematic review). So,
we hypothesise the following:

H-2b: Among students, those whose teachers clarify goals and monitor students’ progress show
higher reading achievement.

Feedback helps students grasp assessment criteria, check their progress, recognise
learning gaps, and consider better ways to learn, which improves their learning outcomes
(Winstone & Carless, 2019). For example, teacher feedback helped students apply their
knowledge to learn new reading methods, which improved their reading outcomes (in
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Sweden; Mežek et al., 2022). Indeed, feedback has one of the largest effects on student
achievement (Hattie’s (2017) meta-analyses of 80,000 studies), including reading achieve-
ment (e.g., China, Khine et al., 2023). Specifically, feedback for text comprehension increases
uses of reading strategies and reading comprehension (Swart et al.’s (2022) meta-analysis).
Note that results can differ across feedback type, content or implementation (Hattie & Tim-
perley, 2007; Hogan & Payne, 2024; Wisniewski et al., 2020). So, we propose the following:

H-2c: Among students, those who receive more teacher feedback show higher reading achievement.

Although helping students take charge and capitalise on classmates are key formative
assessment strategies (Wiliam & Thompson, 2008), PISA 2018 did not collect such data, so we
could not assess their effects on reading achievement. So, we do not discuss them further.

1.5. Teacher Assessment Training

Teachers who learn to use student assessment in their teacher education or training
often grasp and apply assessment goals and processes better in their teaching (Andersson &
Palm, 2017a, 2017b; van Kuijk et al., 2016). Among teachers, those trained to use a learning
tracking tool and interpret student performance data for formative assessment had students
who learned more (in the Netherlands: van Kuijk et al., 2016; in Sweden: Andersson &
Palm, 2017b). Hence, we hypothesise the following:

H-3a: Among teachers, those whose teacher education or training included student assessment have
students with higher reading achievement.

Academic content and learning processes differ across subjects. Whereas math algo-
rithms yield reliable, correct answers to closed problems (e.g., 4x = 16. Find x), reading
comprehension relies on heuristics that evoke personal experiences and can yield multiple,
suitable interpretations of open texts. When asked a reading comprehension question, “In
this story, why did Ana spill the milk?” a student might answer, “Sometimes, I’m looking
out the window when I reach for my milk.”

Hence, compared to a math teacher, a reading teacher might use more background
knowledge of their students’ recent experiences to track their learning toward goals that
are less clearly defined. So, teachers trained in reading assessment, rather than only general
assessment, might assess and teach reading better for better student learning outcomes. We
test this hypothesis:

H-3b: Among teachers, those whose teacher education or training included reading assessment have
students with higher reading achievement.

1.6. This Study

Past studies showed that some socio-cultural or classroom assessment practices are
linked to learning, but no study has examined them together across levels. So, we do so
in this study. Building on the assessment ecology framework, we examine how school
assessment policies, teacher assessment practice, or teacher assessment training are related
to student reading performance. We used PISA 2018 because it has many survey items
about school and teacher assessment practices, as well as students’ reading achievement. To
reduce omitted variable bias, we controlled for other factors linked to student reading achieve-
ment: country (education-emphasising culture, C. Y. Tan & Liu, 2018; national income,
income inequality, R. B. King et al., 2024), classroom (class size, Shen & Konstantopoulos,
2017; classroom gender composition, S. Lee et al., 2014; school mean socio-economic status,
Perry & McConney, 2010; student–teacher relationship, Chen et al., 2013; classroom disci-
pline, Decristan et al., 2015; use of digital devices, A. L. Tan & Towndrow, 2009), teacher
(teacher gender, Chudgar & Sankar, 2008; teaching experience, Huang & Moon, 2009), and
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student (socio-economic status, Nguyen & Griffin, 2010; gender, Reilly et al., 2019; native
language Kim et al., 2017; grade level, Konstantopoulos et al., 2013).

2. Method
In this study, we determine whether schools’ and teachers’ assessment practices are

linked to reading achievement for 151,969 fifteen-year-olds within 5225 schools within 19 re-
gions/countries: the United States, Brazil, Chile, Dominican Republic, Panama, Peru, Chinese
Taipei, Hong Kong, Korea, Macau, Malaysia, Germany, Portugal, Spain, the United Kingdom,
Morocco, Albania, Baku (Azerbaijan), and United Arab Emirates (OECD, 2018). Countries with-
out assessment-related data were excluded because assessment practice is the key investigation
in this study. The remaining 19 regions/countries represented a varied sample, including both
Western and Eastern countries, thereby enhancing the generalizability of the findings.

2.1. Data

OECD (2018) employed a two-stage stratified sampling design: in each country/region,
it selected 150 or more schools reflecting neighbourhood SES and student intake; and within
each sampled school, it sampled 35 or more fifteen-year-olds and up to ten teachers who
could teach them reading (stratified sampling). Students who did not take the exam (linguis-
tically, mentally or physically incapable; less than 5% of the sample) were excluded by the
participating countries and schools based on the international guidelines. Participating
students completed a 2 h assessment and a 30 to 40 min survey. We also used World Bank
(2018) data (national income and inequality).

Statistical power (α = 0.05 and a small effect size of 0.1) differs across levels; it exceeds
0.99 for 151,969 students and 5225 schools (Konstantopoulos, 2008). However, it is low for
19 regions/countries, so the likelihood of a non-significant country/region false negative is
high, but we retain confidence in the significant results (Kennedy, 2008).

2.2. Operationalising Assessment Ecology

To operationalise the contextual dimension of the assessment ecology framework
(Chong & Isaacs, 2023), we mapped the available variables from the PISA 2018 dataset to
three distinct levels (see Table 1). Socio-cultural context covers school (e.g., school assess-
ment policy and school attributes) and country factors (e.g., national income and culture).
Instructional context includes teacher attributes and assessment practices (e.g., formative
assessment), while interpersonal context includes relationships (e.g., between student and
teacher). While the broader assessment ecology framework also identifies textual (e.g., feed-
back features) and temporal (e.g., changes in activities over time) contexts, the PISA 2018
dataset lacks corresponding metrics; therefore, we could not include them in our analyses.

Table 1. Language assessment ecology theoretical framework.

Context Explanatory Variables Assessment-Relevant Indicators in
PISA Data Other Indicators in PISA Data

Socio-cultural • School
• Country

School assessment policy on the use of
assessment data:

• Assessment for learning;
• Assessment for accountability;
• Assessment for

evaluative purposes;
• Percentage of teachers receiving

any formative
assessment training.

• Percentage of female students
• Percentage of female teachers
• School mean SES
• Class size
• Mean years of teaching experience
• National income (Real GDP

per capita)
• Income inequality (GDP Gini)
• Culture (Confucian and

non-Confucian)
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Table 1. Cont.

Context Explanatory Variables Assessment-Relevant Indicators in
PISA Data Other Indicators in PISA Data

Instructional • Teaching processes

Teacher formative assessment practice:

• Clarify goals and monitor
progress;

• Provide feedback;
• Instructional adjustments.

• Classroom discipline
• Use of digital devices

Interpersonal • Interpersonal
attributes • Student–teacher relationship

Student • Student attributes

• Girl
• SES
• Native language speaker
• Grade level

2.3. Variables
2.3.1. Outcome

Experts from participating countries/economies defined reading achievement, created
assessment frameworks, designed 140 test questions, forward- and backward-translated
them, and tested them for validity and reliability (see www.pisa.oecd.org; OECD, 2018).
According to OECD (2018), reading achievement is the competence to understand, use, and
reflect on written texts. Reading test questions varied across three dimensions: text form,
reading attributes, and use. Along with continuous prose (such as narration, exposition,
and argumentation), text forms also include lists, forms, graphs, and diagrams. Test
items assessed five reading aspects: retrieve information, understand texts, interpret them,
evaluate content, and evaluate form. Test questions varied according to contexts: public
(e.g., announcement), school (e.g., book), work (e.g., manual), and private (e.g., letter).

PISA (2018) used adaptive testing to increase accuracy. All participants answered the
same first set of questions. If they performed well, they often received more difficult or
challenging questions; otherwise, they received easier questions (adaptive testing).

2.3.2. Country

Country measures include national income (real per capita gross domestic product [GDP])
and income inequality (GDP Gini, World Bank, 2018). See Table 1. GDP Gini is the integral
of the cumulative distribution function of a perfectly equal income country minus the
integral of the cumulative distribution function of the actual country’s income (World Bank,
2018). Scores range from 0 (everyone has equal income; perfect equality) to 100 (one person
has all income; perfect inequality). Confucian indicates a country whose culture was heavily
influenced by Confucius’s teachings: Chinese Taipei, Hong Kong, Korea, or Macau.

2.3.3. Student

The student demographics were girl, native language speaker, grade level, and socio-
economic status. Girl has a value of one for a female; otherwise, zero. Native language
speaker has a value of one for a native speaker of the official national language; otherwise,
zero. Grade level is a student’s years of schooling.

Socio-economic status (SES) is the standardised index (m = 0; SD = 1) of the highest parent
job status (Meraviglia et al., 2018), father’s years of schooling, and mother’s years of schooling,
created from a congeneric multi-level confirmatory factor analysis (ML-CFA, Hox et al., 2017).
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2.3.4. School

The school variables comprised student demographics, school practices, and teacher
means. Demographics were the school’s percentage of female students, class size (mean
number of students per class), and school mean SES (each school’s mean SES of all sampled
participants). As we control for student SES, the regression coefficient of school mean SES
indicates the relation of schoolmates’ mean SES to the outcome. (OECD collected the SES
of only students in their sample (not the whole school), so we only compute each school’s
mean SES of the sample of students in each school [not all students].)

School practices included standardised indices of assessment for accountability, as-
sessment for evaluative decisions, and assessments for learning, from congeneric CFA
(Muthén & Muthén, 2018) of principals’ survey responses (see Appendix A Table A1
for questions; see Table 2 for reliabilities). Assessment for accountability (three questions)
indicates the uses of students’ achievement data for accountability (for public posting, ad-
ministrative tracking, or given to parents). All of these were yes/no questions. Assessment
for evaluative purposes (six questions) captures other uses of student assessments: inform
parents, determine retention or promotion, compare with other schools, compare with
district or national performance, judge teacher effectiveness, or award student certificates.
Assessment for learning (five questions) indicates uses of student assessments related to
their learning: guide student learning, group students, monitor student progress, identify
teaching improvements, or adapt to student needs.

Table 2. Goodness-of-fit statistics for confirmatory factor analyses.

Factor # Level Rc α SRMR CFI TLI RMSEA χ2 df p

SES 3 Student 0.689
0.762

0.000
1.000 1.000 0.002 5.5 4 0.2373 School 0.980 0.031

School
Assessment for Accountability 3 School 0.572 0.295 0.007 0.999 0.998 0.005 2 2 0.325
Assessment for Learning 5 School 0.904 0.639 0.034 0.988 0.976 0.033 33 5 0.000
Assessment for Evaluative

Purposes 6 School 0.759 0.600 0.007 0.999 0.997 0.025 13 3 0.005

Teacher

Clarify goals and monitor progress 4 Student 0.809
0.813

0.014
0.990 0.971 0.050 280.4 4 0.0004 School 0.979 0.061

Provide feedback
3 Student 0.863

0.852
0.001

1.000 1.000 0.000 1.2 4 0.8763 School 0.962 0.013

Instructional adjustments 3 Student 0.681
0.714

0.003
1.000 1.000 0.002 4.3 4 0.3643 School 0.933 0.023

Student view of Teacher

Clarify goals and monitor progress 4 Student 0.779
0.801

0.012
0.992 0.975 0.037 828.0 4 0.0004 School 0.958 0.025

Provide feedback
3 Student 0.865

0.831
0.000

1.000 1.000 0.001 4.7 4 0.320School 0.964 030

Instructional adjustments 3 Student 0.767
0.776

0.000
1.000 1.000 0.000 2.6 4 0.6193 School 0.952 0.038

Note: Rc = Reliability coefficient; α = Cronbach’s alpha; SRMR = Standardised root mean square residual;
CFI = Comparative fit index; TLI = Tucker–Lewis index; RMSEA = Root mean square error approximation;
df = Degrees of freedom.

All teacher variables are school means of language teacher responses (Bonneville-
Roussy et al., 2019): percentage of female teachers, mean years of school teaching experience,
and percentage of teachers receiving any formative assessment training. All language teaching
practices of each school, including clarifying goals and monitoring progress, providing
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feedback, and instructional adjustments, are standardised indices from congeneric ML-CFA
(Muthén & Muthén, 2018) of these teachers’ survey responses. Possible responses for all of
these survey questions were: (1) never or hardly ever, (2) some lessons, (3) many lessons, or
(4) every lesson (see Appendix A Table A1 for questions; see Table 2 for reliabilities). Clarify
goals and monitor progress is assessed by four questions. Provide feedback is assessed by three
questions. Instructional adjustments is assessed by three questions.

2.3.5. Student Views of Teaching Practices

Likewise, we created three corresponding student indices from students’ survey
responses (“my teacher” replaced “I”): student view of clarifying goals and monitoring
progress, student view of providing feedback, and student view of instructional adjustments
(see Appendix A). We computed each school’s means of these student indices: school mean
of student view of clarifying goals and monitor progress, school mean of student view of providing
feedback, and school mean of student view of instructional adjustments. When entering both
a student variable and its school mean variable into a regression, the latter’s regression
coefficient indicates how this mean attribute of schoolmates is linked to the outcome.

We captured students’ perceived differences among such classroom practices within a
school. Specifically, we computed each school’s standard deviations (SD): SD clarify goals
and monitor progress, SD provide feedback, and SD instructional adjustments.

We capture perceived differences in these classroom practices between teachers and stu-
dents. Specifically, we computed the student value minus the teacher value: clarify goals and
monitor progress difference, provide feedback difference, and instructional adjustments difference.

2.4. Data Analysis

To accurately analyse these data, we address the following issues with specific statistics
strategies (for details, see R. King et al., 2022): (a) unrepresentative data with weighting
(Hansen, 2022), (b) sampling error with plausible values analysis (Monseur & Adams, 2009),
(c) missing data (4% in these data with Markov Chain Monte Carlo multiple imputation (Peugh
& Enders, 2004) and Little (1988) test (p = 0.88, suggesting missing completely at random
(MCAR) data; true MCAR tests requiring follow-up interviews of respondents were too
costly), (d) many test questions with overlapping subtests and anchor items (Embretson &
Reise, 2013), (e) nested structure of the data across students across schools across countries
with multi-level (ML) analysis (Hox et al., 2017), (f) survey measurement errors (e.g., for
achievement assessment construct) with ML-confirmatory factor analyses (ML-CFA, Joreskog
& Sorbom, 2022), (g) test measures with factor analyses and graded response Rasch models
(Embretson & Reise, 2013), (h) indirect, ML mediation effects with multi-level M-tests
(MacKinnon et al., 2004), (i) cross-level interactions (student gender x teacher gender) with
random parameters in random effects models (Hox et al., 2017), (j) many hypotheses’ false
positives with the two-stage linear step-up procedure (Benjamini et al., 2006), (k) compare effect
sizes with Lagrange multiplier tests (Bertsekas, 2014), (l) consistency of results across datasets
(robustness) with analyses of data subsets and analyses of original (not estimated) data
(Hansen, 2022).

2.4.1. Factor Analyses

We test each construct’s (e.g., SES) survey items for type of factor structure (single, mul-
tiple, hierarchical, nested/bi-factor) and internal validity, while minimising their measurement
errors with CFA (Joreskog & Sorbom, 2022). Bartlett factor scores yield unbiased estimates of
factor score parameters (Joreskog & Sorbom, 2022). To assess CFA fit, we use the comparative
fit index (CFI), Tucker–Lewis index (TLI), root mean square error approximation (RMSEA), and
standardised root mean square residual (SRMR); they minimise Type I and Type II errors in
many simulations (Hu & Bentler, 1999). We use two fit thresholds: good (CFI & TLI > 0.95;
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RMSEA < 0.06; SRMR < 0.08) and moderate (0.90 < CFI & TLI < 0.95; 0.06 < RMSEA < 0.10;
0.08 < SRMR < 0.10).

Multi-group Rasch models for each item in each country showed similar parameters,
and hence measurement equivalence across regions/countries (May, 2006). (Unlike CFA,
multi-group Rasch models (a) model heterogeneous uses of ordinal rating scales and
(b) require only one invariant anchor item across regions/countries; Rossi et al., 2001).
All anchor items show acceptable discrimination (α > 0.50) and threshold parameters
(−3 < β < 3). Likewise, past studies showed similar survey responses and participant
interpretations across regions/countries (G. Brown et al., 2005; Schulz, 2003).

2.4.2. Explanatory Model

We model each student’s reading test score with a multi-level analysis variance compo-
nents model to test for significant differences at each level: student, school, and country
(Goldstein, 2011).

Readingijk = β0 + eijk+ fjk+ gk (1)

The Reading test score of student i in school j in country k has a grand mean intercept
β0, with unexplained components (residuals) at the student, school, and country levels (eijk,
fjk, gk).

We enter explanatory variables in sequential sets to estimate the variance explained
by each set and to test for mediation effects (Kennedy, 2008).

Readingijk = β0 + eijk+ fjk+ gk+ βtCountryk + βujkStudentijk + βvkSchoolijk

+ βxjkAssessmentijk + βxjkStudent_viewsijk + βzjkInteractionsijk
(2)

Structural variables can affect process variables, so we enter vectors of the former
explanatory variables before the latter. Country variables (real GDP per capita, GDP
GINI, Confucian) can affect its people, so we enter them before Student and School. A
nested hypothesis test (χ2 log likelihood) indicates whether each set of explanatory variables
is significant (Kennedy, 2008). Omitting non-significant variables does not cause omitted
variable bias, so we safely remove them to increase precision and reduce multicollinearity
(Kennedy, 2008). We apply this procedure to each vector.

As families and students often select their schools, we enter Student (girl, SES, na-
tive language speaker, grade level) before School (percentage of female students, school
mean SES, class size, assessment for accountability, assessment for evaluative decisions,
assessments for support learning, percentage of female teachers, mean years of school
teaching experience, percentage of teachers receiving any formative assessment training,
student–teacher relationship, classroom discipline, use of digital devices), followed by
Assessment (assessment practice in teaching education or training programmes, received
training emphasising reading comprehension assessment, teacher formative assessment
processes: clarify goals and monitor progress, provide feedback, instructional adjustments),
and student view of assessment practices (student view of clarifying goals and monitoring
progress, student view of providing feedback, student view of instructional adjustments
school mean of student view of clarifying goals and monitoring progress, school mean of
student view of providing feedback, and school mean of student view of instructional ad-
justments, SD clarify goals and monitor progress, SD provide feedback, and SD instructional
adjustments, clarify goals and monitor progress difference, provide feedback difference,
instructional adjustments difference). We also analyse residuals for influential outliers.
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3. Results
3.1. Factor Analysis

The ML-CFA showed acceptable fits for all factors, but the reliability coefficient of
achievement accountability was only 0.572 (see Table 2; see factor loadings in Appendix A
Table A2). So, we entered its components as separate explanatory variables into the
regression: public posting of achievement data, administrative tracking of it, and directly
giving it to parents. Among responses to assessment for evaluation questions, those for
whether assessments determined a student’s retention or promotion did not align with the
others, so that question was removed from the factor.

3.2. Summary Statistics

See Table 3 for summary statistics.

Table 3. Summary statistics (N = 151,696).

Variable Mean SD Min Max

Reading test score 453.461 107.482 84.05 868.87
Country

Real GDP per capita 26,112.169 15,264.377 3361.2 58,641.6
GDP GINI 38.059 7.019 26.6 53.9

Student
Girl 0.497 0.500 0.000 1.000
SES 0.000 1.000 −2.735 1.738
Native language speaker 0.822 0.383 0.000 1.000

School
School mean SES −0.003 0.580 −2.673 1.385
Class size 30.290 10.208 13.000 53.000
Percentage of female teachers 0.747 0.270 0.000 1.000
Achievement data are posted publicly 0.265 0 1
Achievement data are tracked over time by an administrative authority 0.807 0 1
Achievement data are provided directly to parents 0.888 0 1

Teacher
Female teacher 0.747 0.270 0.000 1.000
Years teaching experience 9.716 5.961 0.000 50.000

My teacher education/training . . .
. . .had student assessment practices 0.703 0.267 0 1
. . .emphasised ways to assess reading comprehension 2.318 0.449 0 1

Formative assessment practice
Learning goals and progress (teacher-reported) 1.499 0.351 1.000 4.000
Feedback (teacher-reported) 3.193 0.383 1.274 4.000
Instructional adjustments (teacher-reported) 3.233 0.364 1.000 4.000
Learning goals and progress (student-reported) 1.846 0.730 1.000 4.000
Feedback (student-reported) 2.422 0.856 1.000 4.000
Instructional adjustments (student-reported) 2.588 0.792 1.000 4.000
School mean learning goals and progress (students) 1.845 0.303 1.000 2.980
School mean feedback (students) 2.424 0.326 1.125 4.000
School mean instructional adjustments (students) 2.587 0.272 1.225 4.000
Standard deviation (SD) learning goals and progress (among students) 0.661 0.136 0.000 2.053
SD feedback 0.796 0.119 0.000 2.121
SD instructional adjustments 0.749 0.110 0.000 2.121
Learning goals and progress difference (student vs. teacher) 0.347 0.773 −3.000 3.000
Feedback difference −0.771 0.909 −3.000 2.411
Instructional adjustments difference −0.645 0.865 −3.000 2.205

Note: For dichotomous variables, the mean indicates the proportion of participants with the attribute, and SD is
not meaningful.

It can be seen that, in general, teachers are reported to frequently engage in formative
assessment practices, as indicated by the scale means. These means tend to be higher than
the mid-point of the scale (2.5) for positively worded items or lower than the mid-point for
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negatively worded items. Moreover, teacher-reported formative assessment practices are
relatively higher than student-reported formative assessment practices.

3.3. Model Testing

Half of the differences in reading achievement were at the student level (50%), with
28% at the country level and 23% at the school level (see Table 4). All results discussed
below described the first entry into the regression, controlling for all previously included
variables. Ancillary regressions and statistical tests are available upon request.

Table 4. Summary of unstandardised regression coefficients (with standard errors in parentheses) of
3-level analyses of students’ reading test scores.

Reading Test Score

Explanatory Variable Model 1
Country

Model 2
+ Student
+ School

Model 3
+ Assessment

Model 4
+ Student

Views

Real GDP per capita ($1000s) 2.285 *** 1.314 ** 1.179 * 1.029 *
(0.444) (0.477) (0.456) (0.422)

Confucian country 45.940 * 62.980 ** 63.940 ** 56.380 **
(19.160) (20.610) (19.670) (18.170)

Girl 16.340 *** 16.350 *** 16.310 ***
(0.419) (0.419) (0.418)

SES 5.256 *** 5.256 *** 5.267 ***
(0.236) (0.236) (0.236)

Native language speaker 17.450 *** 17.540 *** 17.850 ***
(0.701) (0.700) (0.699)

Grade level 38.340 *** 38.330 *** 38.020 ***
(0.341) (0.341) (0.340)

School mean SES 49.060 *** 49.120 *** 42.570 ***
(1.198) (1.193) (1.203)

Student–teacher relationship 6.570 *** 6.568 *** 6.317 ***
(0.262) (0.262) (0.263)

Classroom discipline 8.724 *** 8.726 *** 8.702 ***
(0.290) (0.290) (0.290)

My teacher education/training . . .
. . .had student assessment practices 11.030 *** 9.055 ***

(2.144) (2.052)
. . .emphasised ways to assess reading comprehension −8.119 *** −6.450 ***

(1.664) (1.596)
Assessment for accountability 4.149 ** 3.927 **

(1.404) (1.340)
Assessment for evaluative purposes −7.585 *** −6.699 ***

(1.936) (1.849)
Student views of . . .
. . .Teacher clarify goals and 58.860 ***

monitor progress—School mean (3.372)
. . .Instructional adjustments 36.120 ***

—School mean (2.912)
. . .Provide feedback −57.700 ***

—School standard deviation (SD) (3.845)

Variance at each level Explained variance at each level
Country (28%) 0.720 0.672 0.702 0.746
School (23%) 0.000 0.495 0.503 0.554
Student (50%) 0.000 0.111 0.111 0.111
Total variance explained 0.198 0.353 0.363 0.387

* p < 0.05, ** p < 0.01, *** p < 0.001.

Country (real GDP per capita, Confucian), student, school, teacher, and assessment
variables accounted for differences in students’ reading achievement (see Table 4). Students
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in a richer region/country with $1000 more real GDP per capita than the mean scored
2 points higher in reading on average (see Table 4, model 1, top left). In regions/countries
with strong Confucian cultural influences, students scored 46 points higher in reading,
compared to other students. These country-level variables accounted for 28% of the
differences in reading scores (see Table 4, model 1, bottom left).

Student attributes (girl, SES, language, grade level), school attributes (schoolmate
SES), and teaching practices (relationships with students, classroom discipline) were also
linked to reading achievement. Girls outperformed boys in reading by 16 points (see
Table 4, model 2, top middle). Students in a richer family with one level higher SES than
the mean scored 5 points higher in reading than other students. Native language speakers
outperformed other students by 17 points in reading. Students in one grade higher than
the mean scored 38 points higher in reading. Also, students whose schoolmates’ families
had one level higher SES than the mean scored 49 points higher in reading than other
students. Students who reported better relationships with their teachers or better classroom
discipline outperformed other students in reading (+7% and +9%, respectively). These
variables accounted for an additional 15% of the variance in reading scores (see Table 4,
model 2, bottom middle; 15% ≈ 0.353–0.198).

School assessment policies (assessment for accountability and assessment for eval-
uative purposes) were linked to reading achievement. In schools that publicly posted
achievement data for accountability, students scored 4 points higher, compared to students
in other schools. However, students in schools that more often use assessment for evalua-
tive purposes scored 8 points lower in reading than students in other schools did. These
assessment variables accounted for an additional 1% of the variance in reading scores (see
Table 4, model 3, bottom, second column from right; 1% = 0.363–0.353).

Student perceptions of their teacher’s formative assessment practices were also linked
to their reading test scores. When students in a school perceive their teachers to clarify their
goals and monitor student progress more often, they show higher reading achievement
(+59 points; see Table 4, model 4, bottom, rightmost column). Likewise, students in a
school that report their teacher making instructional adjustments more often show higher
reading achievement (+36 points). By contrast, students in schools with one standard
deviation greater difference in frequency of teacher feedback across students than the mean
show lower reading achievement (−57 points). These student views of teacher assessment
practices accounted for an additional 2% of the variance in reading scores (see Table 4,
model 3, bottom, second column from right; 2% ≈ 0.387–0.363).

Teacher assessment training was also linked to student reading achievement. Teachers’
experience in assessment practice in teaching education or training programmes leads
to higher student reading scores (+9 points). However, when teachers receive training
emphasising reading comprehension assessment, the students show lower reading scores
(−6 points).

All other explanatory variables and interactions were not significant. These explana-
tory variables accounted for nearly 39% of the differences in the students’ reading scores.
Analysis of residuals showed no substantial outliers. Robustness tests on data subsets and
on the original data showed similar results.

4. Discussion
This study examined the associations between school assessment policies, teacher

formative assessment practices and training and students’ reading performance. The
findings are discussed in the following sections.
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4.1. The Relationship Between School Assessment Policies Regarding the Uses of Assessment Data
and Reading Performance

We examined the relationship between three types of school assessment policies regard-
ing the use of assessment (i.e., for learning, for evaluative purposes, and for accountability)
and reading performance. The results show that school assessment policies for learning
are not significantly associated with student reading scores, showing no support for H-1a.
This finding is inconsistent with previous empirical studies that revealed a positive rela-
tionship in Germany (Förster & Souvignier, 2014) and in the US (Konstantopoulos et al.,
2013), probably because the current study included data from multiple countries. Another
possible explanation is that teachers, as a bridge between policy and students, receive
insufficient training or support in implementing those assessment policies in classrooms
(Nortvedt et al., 2016). Hence, assessment policies appear to have little correlation with
student academic performance.

Students’ lower reading scores were observed in contexts where schools have policies
that use student assessment data for evaluative purposes, supporting H-1b. This negative
association may be because using assessment data for evaluative purposes (e.g., teacher
evaluation, and students’ retention or promotion) could cause pressure for both teachers
and students, exerting a negative effect on student academic performance and motivation
(Moss, 2013).

Schools’ publicly posting achievement data for accountability positively predicted
student reading performance, supporting H-1c. This finding suggests that public or admin-
istrative authorities’ attention can promote students’ learning. As Hellrung and Hartig’s
(2013) review revealed, public accountability can motivate teachers and school staff to
self-evaluate and adjust their teaching or administrative practice. It is also possible that
disclosing assessment data to parents could encourage them to pay more attention to their
children’s studies, thus fostering students’ learning progress (Seitsinger et al., 2008).

4.2. The Relationship Between Teacher Formative Assessment Strategies and Reading Performance

Students’ perceived teacher practice in clarifying their goals and monitoring their
progress is a positive predictor of student reading scores, supporting H-2b. This result
is in line with the findings from Shih and Reynolds’ (2018) study, showing that such
formative assessment strategies bear the potential for student learning: clarifying goals
set benchmarks for students so that students can allocate their resources and choose the
most suitable learning strategies to achieve the target (Rust et al., 2003; Torrance & Pryor,
2001); and monitoring can raise teachers’ and students’ awareness of the gap between
current performance and expected outcomes and encourage them to close the gap timely
by adjusting teaching or learning strategies (Harris et al., 2022; Yan et al., 2021;).

Students who reported higher teacher feedback frequency had lower reading scores,
showing no support for H-2c. This finding is inconsistent with the previous empirical
study with Swedish students (Mežek et al., 2022) and the secondary research focusing on
Chinese students (Khine et al., 2023), both revealing a positive relationship between teacher
feedback and student reading scores. We propose several possible reasons for the negative
association found in this study: (a) The feedback information delivered by different teachers
or in different countries may lead to different results; for instance, a negative relationship
was also observed among students in the East but not in the West (Yan et al., 2021). Thus, the
effect of teacher feedback highly depends on the feedback context (Panadero & Lipnevich,
2022). (b) The PISA measure of teacher feedback captured only feedback frequency, not
quality or effectiveness. Given that the PISA measure of teacher feedback captured only
feedback frequency, not quality or effectiveness, we could not comprehensively examine
the link between teacher feedback and student reading performance; future research is
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needed to untangle this association in detail. (c) An OECD (2016, p. 62) report about
PISA 2015 pointed out that it was possible that “the relationship runs not from teaching
strategy to student success on the items, but in the opposite direction”; hence, the negative
relationship could result from teachers providing more feedback to lower-level students.
(d) Teacher expertise and authority may be reinforced by overwhelming teacher feedback;
as a result, students may over-rely on teacher feedback and fail to actively engage in the
feedback process by making judgments and generating internal feedback, which is essential
for their life-long learning (Han & Xu, 2020).

Higher reading scores were observed when students found that their teachers often
made instructional adjustments, supporting H-2a. This result is consistent with previous
studies that students showed higher reading scores if their teachers adjusted their reading
instruction (Slavin, 2013; Yan et al., 2021). The positive relation reiterates that teachers’
adjustment of instructions can facilitate students’ progress by fitting their needs within
their zone of proximal development (Vygotsky, 1978). Teachers making instructional
adjustments from time to time can also help students address their learning gaps timely.
Moreover, given that students’ decreased academic motivation may be related to decreased
teacher instructional behaviour (Maulana et al., 2016), students may be more motivated to
learn if they perceive their teachers actively adjusting their teaching methods.

4.3. The Relationship Between Teacher Assessment Training and Reading Performance

Students had higher reading scores when their teachers had received teaching educa-
tion or training programmes that included student assessment practice, supporting H-3a.
The positive association supports the importance of providing teachers with professional
development to refine their assessment practices; otherwise, they may not use assessment
data effectively despite their strong willingness to do so (Andersson & Palm, 2017a, 2017b).

Surprisingly, when teachers received assessment training with an emphasis on reading
comprehension, students were observed with lower reading scores, not supporting H-3b.
The possible explanations for this negative association could be: (a) The training is not
effective either because of the implementation quality (e.g., too short) or teachers’ failure in
comprehending assessment knowledge thoroughly or transferring knowledge into practice
correctly (e.g., because of personal competency or contextual constraints). For instance, Liu
et al. (2016) found that in China, teacher training content is not fully compliant with policy,
and some training courses provided by college professors appear to be too theoretical
for rural teachers. (b) Only one PISA item measured the practice of emphasising reading
comprehension assessment in teacher training, but the effect may vary depending on the
length and depth of the training and training methods. More empirical studies are needed
in this area.

4.4. The Relationship Between Control Variables and Reading Performance

Context factors (including instructional-level, interpersonal-level, and socio-cultural-
level factors) and student background factors were related to student reading performance
as well. In terms of the instructional-level context, students’ reading scores are positively
correlated to better classroom discipline, consistent with Ma et al.’s (2013) findings based
on student data from Hong Kong, Taipei, and Japan in PISA 2009. This result suggests that
good classroom discipline is likely to facilitate student learning performance, since Rahimi
and Karkami (2015) found that discipline strategies could relate to teaching effectiveness,
motivation and student learning achievement. However, no significant relationship was
found between the use of digital devices and student reading performances.

As for the interpersonal-level context, a positive relationship was observed between
student–teacher relationships and student reading scores, which aligns with J. Lee’s (2012)
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PISA 2000 research using US data and reporting that teacher–student relationships signif-
icantly predicted reading performance. This positive link may be attributed to students’
greater confidence and engagement with academic content when they have a good rela-
tionship with their teachers, achieving higher scores (Zee et al., 2021).

For socio-cultural-level context, national incomes positively predicted students’ per-
formance in the reading test, concurring with past studies (e.g., Chiu et al., 2017; Chiu &
Chow, 2010). This result may be attributed to the availability of greater learning resources
and the increased emphasis placed on children’s education by parents in countries with
higher national incomes. However, no significant relationship was found between income
equality and student reading scores. Students in countries with stronger Confucian culture
were observed with higher reading scores, probably because students have stronger mo-
tivation to succeed academically in Confucian culture (C. Y. Tan & Liu, 2018). Regarding
school-level factors, only school mean SES was positively related to student reading scores,
consistent with the study of Perry and McConney (2010). In schools with higher SES stu-
dents, parents are more likely to obtain higher educational levels and may discuss and plan
their children’s study together more thoroughly. Other school-level factors (i.e., percentage
of female students, percentage of female teachers, class size, and teaching experience),
however, showed no significant relationship with student reading scores.

Regarding the student background factors, girls outperformed boys in the reading
test, probably because boys tend to place less value on reading and have lower motivation
to read compared to girls with the same level of reading proficiency (Marinak & Gambrell,
2010). SES families are a positive predictor of student reading scores, probably because
higher SES equips students with more education resources and learning opportunities
(Chiu & McBride-Chang, 2010). Unsurprisingly, students who are native language speakers
were observed with better reading performance than other students, because they are
highly likely not to have language barriers in comprehending test items. Additionally,
there is a positive association between student grades and their reading scores, concurring
with the study by Konstantopoulos et al. (2013). This result could be explained by students’
higher cognitive levels in higher grades and perhaps greater knowledge of test-taking
techniques through more test training.

4.5. Policy and Practical Implications

This study contributes to school policymaking, teacher practices, and teacher educa-
tion in relation to assessment practice. The study reveals that schools setting policies that
use assessment data for accountability is associated with higher student reading scores, but
using it for evaluation has a negative association with students’ learning. These findings
suggest that school policymakers reduce the use of assessment data for evaluative purposes,
for instance, evaluating teachers’ performances and determining students’ retention based
on students’ scores. Instead, they are advised to disclose student assessment data for
parents to support students’ learning or for the public to motivate school self-evaluation.
Schools are still suggested to use student assessment data for teaching and learning despite
its non-significant relationship with student reading scores. The results reiterate the impor-
tance of awareness of cultural values and social norms when making and implementing
assessment policies (G. T. Brown et al., 2009; Yan & Brown, 2021). Schools also need to
systematically support teachers in transforming school assessment policies into classroom
practices through various activities (e.g., workshops and seminars), since knowledge and
capacity cannot be built overnight (Oo et al., 2024; Yan, 2021).

Regarding teachers’ formative assessment strategies, two strategies (i.e., clarify learn-
ing goals and monitor progress, and instructional adjustment) were positively coupled
with student reading performance. Despite the revealed adverse association with provid-
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ing teacher feedback, we recommend that teachers adopt all three formative assessment
practices in classrooms. As Sortwell et al.’s (2024) umbrella review highlighted, across
13 meta-analyses, formative assessment generally positively influenced student learning.
To reconcile our divergent findings with it, we argue that feedback provided without
concurrent pedagogical action may be insufficient or even counterproductive. Instead, the
potential of feedback is likely to be shown and amplified when it is systematically inte-
grated with other strategies, such as instructional adjustment catered to students’ learning
needs. In addition, teachers need to enhance feedback quality and activate students’ agency
in the feedback process. This is because the content and quality of feedback, the method
of delivery, and student characteristics and agency all influence how students process
and utilise teacher feedback, thereby affecting its impact on their learning performance
(Panadero & Lipnevich, 2022). Feedback-literate students are more likely to actively engage
with teacher feedback and make progress (Carless & Boud, 2018).

The positive relationship only appears between student reading scores and teacher
training in assessment practice, but not in reading comprehension assessment, showing
the necessity to provide teachers with comprehensive professional development in their
career. While previous research proposed to provide professional development for teachers
about both general and domain-specific assessment practice (Breiter & Light, 2006), our
finding reveals the necessity to carefully design training and education programmes, for
instance, what assessment knowledge or capacities teachers are supposed to acquire, how
to teach, and how to examine teachers’ gains after training. Poorly designed training or
programmes may confuse teachers and worsen the expected outcomes.

4.6. Limitations and Future Directions

One of the limitations of the current study is that no data from textual-level and
temporal-level contexts is included in the PISA 2018 dataset. Future studies can investigate
the assessment-related factors in these two contexts to provide a more comprehensive
picture. Additionally, teacher assessment training is an umbrella term in this study; how-
ever, teachers may improve their classroom practices in different assessment aspects to
different degrees. Future studies can explore the link between teaching training in spe-
cific assessment practices (e.g., providing feedback, instructional adjustment) and student
academic performance. As a cross-sectional large-scale study using the PISA dataset, we
also acknowledged the possibilities of reciprocal relationships between assessment-related
practices and student achievement (Forestier & Adamson, 2017). For instance, as we found
a negative association between the frequency of teacher feedback practice and student
reading performance, lower-achieving students likely receive more feedback, but not more
teacher feedback, leading to lower performance. In addition, the methodological limitation
involves modest reliability estimates, especially for some school-level policy constructs,
which may influence the significant associations identified between these assessment poli-
cies and reading achievement, requiring the audience to interpret the results cautiously.
We also did not examine country-level assessment policies as a predictor, as investigated in
Klieme’s (2020) study.

5. Conclusions
Using PISA 2018 data, this ecological study examines how different aspects of assess-

ment, in particular school assessment policies, teacher assessment practices, and training,
interact to be connected to students’ reading performance. The findings revealed that when
schools publicly posted achievement data for accountability purposes, teachers frequently
clarified learning goals and monitored student progress, made instructional adjustments,
and received training that included assessment practice, students tended to achieve higher
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reading scores. In contrast, when schools relied more on assessment data for evaluation,
teachers provided more feedback, and teacher training emphasised reading comprehension
assessment, students were more likely to have lower reading scores. Nevertheless, it is
important to interpret these results while considering cultural values and social norms.
Overall, these findings contribute to the development of a comprehensive model that
explores the relationship between assessment and learning.
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Appendix A

Table A1. Questions on formative assessment strategies.

Questions

Assessment for Accountability
In your school, are achievement data used in any of the following <accountability procedures>? (Yes/No) . . .
(Achievement data include aggregated school or grade-level test scores or grades, or graduation rates.)

1 . . .Achievement data are posted publicly (e.g., in the media)

2 . . .Achievement data are tracked over time by an administrative authority

3 . . .Achievement data are provided directly to parents

Assessment for Learning
In your school, are assessments of students in <national modal grade for 15-year-olds> used for any of the following
purposes? (Yes/No) . . .

1 . . .To guide students’ learning

2 . . .To group students for instructional purposes

3 . . .To monitor the school’s progress from year to year

4 . . .To identify aspects of instruction or the curriculum that could be improved

5 . . .To adapt teaching to the students’ needs

Assessment for Evaluative Purposes
In your school, are assessments of students in <national modal grade for 15-year-olds> used for any of the following
purposes? (Yes/No) . . .

1 . . .To inform parents about their child’s progress

2 . . .To make decisions about students’ retention or promotion

3 . . .To compare the school to <district or national> performance

4 . . .To make judgements about teachers’ effectiveness

5 . . .To compare the school with other schools

6 . . .To award certificates to students
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Table A1. Cont.

Questions

Clarifying goals and monitoring progress

1 I set clear goals for the students’ learning.

2 I ask questions to check whether students have understood what was taught.

3 At the beginning of a lesson, I present a short summary of the previous lesson.

4 I tell students what they have to learn.

Providing feedback

1 I give students feedback on their strengths in my course.

2 I tell students in which areas they can still improve.

3 I tell students how they can improve their performance.

Instructional adjustments

1 I tailor my teaching to meet the needs of my students.

2 I provide individual help when a student has difficulties understanding a topic or task.

3 I change the structure of my lesson on a topic that most students find difficult to understand.

Table A2. Factor loadings.

School Level Student Level

Variable Factor
Loading SE Unique Factor

Loading SE Unique

SES
Father’s years of schooling 0.559 0.003 0.031 0.670 0.004 0.551
Mother’s years of schooling 0.562 0.003 0.009 0.722 0.004 0.479
Highest job status 0.563 0.004 0.073 0.487 0.004 0.763

School
Assessment for Accountability

1 Publicly post achievement data 0.608 0.055 0.630
2 Track achievement data 0.610 0.053 0.628
3 Provide achievement data to parents 0.369 0.039 0.864

Assessment for Learning
1 Guide students’ learning 0.753 0.025 0.433
2 Group students 0.472 0.022 0.778
3 Monitor the school’s progress 0.699 0.021 0.511
4 Identify areas for improvement 0.852 0.016 0.274
5 Adapt teaching 0.900 0.015 0.190

Assessment for Evaluative Purposes
1 Inform parents 0.753 0.025 0.433
2 Compare with district/nation 0.472 0.022 0.778
3 Judge teacher effectiveness 0.699 0.021 0.511
4 Compare with other schools 0.852 0.016 0.274
5 Award student certificates 0.900 0.015 0.190

Teacher
Clarify goals and monitor progress

1 Set learning goals 0.358 0.015 0.003 0.708 0.006 0.499
2 Ask questions to check progresses 0.291 0.014 0.022 0.764 0.006 0.417
3 Summarise the previous lesson 0.198 0.030 0.053 0.615 0.006 0.623
4 Tell students what to learn 0.250 0.020 0.019 0.743 0.006 0.448
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Table A2. Cont.

School Level Student Level

Variable Factor
Loading SE Unique Factor

Loading SE Unique

Provide feedback
1 Comment on students’ strengths 0.354 0.012 0.015 0.704 0.005 0.505
2 Comment on areas for improvement 0.303 0.012 0.017 0.886 0.004 0.215
3 Tell students how to improve 0.356 0.011 0.011 0.788 0.005 0.380

Instructional adjustments
1 Adjust teaching to meet students’ needs 0.383 0.021 0.014 0.638 0.007 0.593
2 Provide individual help 0.333 0.021 0.051 0.665 0.007 0.558
3 Change the lesson structure 0.226 0.024 0.032 0.629 0.007 0.604

Student view of Teacher
Clarify goals and monitor progress

1 Set learning goals 0.327 0.005 0.016 0.697 0.003 0.514
2 Ask questions to check progresses 0.305 0.004 0.010 0.724 0.003 0.477
3 Summarise the previous lesson 0.397 0.007 0.078 0.635 0.003 0.596
4 Tell students what to learn 0.302 0.006 0.019 0.666 0.003 0.557

Provide feedback
1 Comment on students’ strengths 0.364 0.005 0.016 0.715 0.002 0.489
2 Comment on areas for improvement 0.297 0.003 0.009 0.878 0.002 0.230
3 Tell students how to improve 0.301 0.004 0.010 0.818 0.002 0.330

Instructional adjustments
1 Adjust teaching to meet students’ needs 0.232 0.010 0.008 0.739 0.003 0.454
2 Provide individual help 0.254 0.009 0.008 0.736 0.003 0.459
3 Change the lesson structure 0.237 0.010 0.007 0.690 0.003 0.524

Appendix B. Ancillary Analyses

Table A3. Correlations, variances, and covariances in the lower left, diagonal, and upper right matrices.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 Reading test score 11,552 9.54 561 6.69 26.01 5.08 22.22 6.01 10.41 21.22 1.36 −4.81 1.84 −11.12 9.69 1.32 0.72

2 Confucian 0.24 0.13 1.35 0.00 0.00 0.01 −0.02 0.01 0.04 0.01 0.00 0.00 0.02 0.00 0.02 0.01 0.00

3 Real GDP per capita (1000s) 0.34 0.24 233 −0.05 2.83 −0.17 1.09 −0.51 0.11 2.81 0.14 −0.43 −0.02 −2.41 1.99 −0.50 0.20

4 Girl 0.12 −0.01 −0.01 0.25 −0.01 0.00 0.03 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 SES 0.24 0.01 0.19 −0.02 1.00 0.02 0.14 0.03 0.03 0.34 0.02 0.01 0.00 −0.01 0.02 0.03 0.01

6 Native language speaker 0.12 0.07 −0.03 0.02 0.04 0.15 0.01 0.01 0.01 0.01 0.00 −0.01 0.00 −0.01 −0.01 0.01 0.00

7 Grade level 0.27 −0.07 0.09 0.09 0.19 0.04 0.58 0.02 0.05 0.11 0.04 0.02 0.00 0.02 0.00 0.02 0.01

8 Student–teacher
relationship 0.07 0.02 −0.04 0.02 0.03 0.04 0.04 0.63 0.15 0.03 0.01 0.02 0.00 0.02 −0.05 0.07 0.01

9 Classroom discipline 0.13 0.14 0.01 0.05 0.04 0.05 0.08 0.25 0.56 0.04 0.01 0.02 0.01 0.03 −0.04 0.05 0.00

10 School mean SES 0.34 0.03 0.32 0.00 0.58 0.03 0.26 0.06 0.09 0.34 0.02 0.01 0.00 −0.01 0.02 0.03 0.01

11 Students tests in public 0.03 −0.01 0.02 0.00 0.04 0.00 0.12 0.04 0.04 0.07 0.19 0.03 0.01 0.03 −0.02 0.01 0.00

12 Assess to evaluate −0.13 0.02 −0.08 −0.01 0.03 −0.08 0.08 0.06 0.08 0.06 0.19 0.12 0.00 0.05 −0.03 0.01 0.00

13 Teacher ed: Assess students 0.06 0.18 −0.01 −0.01 0.01 −0.01 −0.02 0.01 0.03 0.01 0.05 −0.03 0.07 0.01 0.00 0.00 0.00

14 Teacher ed: Assess reading −0.23 0.01 −0.35 0.00 −0.03 −0.07 0.06 0.06 0.08 −0.04 0.13 0.29 0.10 0.20 −0.06 0.02 0.00

Student views of Teacher

15 Goals & monitor:
School mean 0.30 0.18 0.43 −0.01 0.07 −0.07 0.01 −0.22 −0.18 0.12 −0.11 −0.27 0.03 −0.43 0.09 −0.05 0.00

16 Adjust instruction:
School mean 0.05 0.06 −0.12 0.02 0.10 0.09 0.08 0.34 0.25 0.17 0.11 0.16 0.04 0.17 −0.62 0.07 0.01

17 Provide feedback:
School SD 0.06 0.05 0.11 −0.03 0.12 0.05 0.09 0.06 0.04 0.21 0.04 0.03 −0.04 0.04 −0.08 0.18 0.01
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