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Abstract 

This study examined the associations between student-perceived teacher-related 
classroom ecology variables and reading achievement among 15-year-old students in 
Türkiye using PISA 2018 data. Grounded in a school ecology perspective, it focused on 
six student-perceived variables: adaptive instruction, teacher-directed instruction, 
teacher feedback, teacher support, teacher enthusiasm, and teacher stimulation of 
reading engagement. The analytic sample included 6,890 students nested within 
schools. Missing responses to teacher-related questionnaire items were handled 
through multiple imputation, and reading achievement was modeled using all ten plau-
sible values. Two-level random-intercept hierarchical linear models were estimated 
with students at Level 1 and schools at Level 2. Adaptive instruction, teacher support, 
and teacher stimulation of reading engagement were positively associated with read-
ing achievement. In contrast, teacher-directed instruction and teacher feedback were 
negatively associated with reading achievement, whereas teacher enthusiasm was not 
statistically significant. By linking PISA 2018 reading achievement data with student-
perceived teacher-related classroom ecology variables, this study contributes to un-
derstanding how perceived instructional environments are associated with reading 
performance in Türkiye. The findings suggest that teacher-related classroom ecology 
is not uniformly associated with reading performance; rather, different teaching dimen-
sions relate to reading achievement in distinct ways. 

Keywords: Reading literacy, PISA 2018, classroom environment, student percep-
tions, multilevel analysis, Türkiye. 

Öz  

Bu araştırmada PISA 2018 verileri kullanılarak Türkiye’deki 15 yaş grubu öğrencilerin 
okuma başarısı ile öğrencilerin algılarına dayalı öğretmenle ilişkili sınıf ekolojisi değiş-
kenleri arasındaki ilişkiler incelenmiştir. Okul ekolojisi bakış açısına dayanan çalışmada 
öğrencilerin algılarına dayalı altı öğretmenle ilişkili değişkene odaklanılmıştır: uyarlana-
bilir öğretim, öğretmen yönlendirmeli öğretim, öğretmen geri bildirimi, öğretmen des-
teği, öğretmen coşkusu ve öğretmenin okumaya katılımı teşvik etmesi. Araştırma ör-
neklemi 6.890 öğrenciden oluşmuştur. Öğretmenle ilişkili maddelerdeki eksik veriler 
çoklu atama metoduyla ele alınmış, okuma başarısı ise on makul değer kullanılarak mo-
dellenmiştir. Öğrencilerin birinci seviyeyi, okulların ise ikinci seviyeyi oluşturduğu iki se-
viyeli hiyerarşik lineer modeller kurulmuştur. Bulgular uyarlanabilir öğretim, öğretmen 
desteği ve öğretmenin okumaya katılımı teşvik etmesinin okuma başarısıyla pozitif 
yönde ilişkili olduğunu göstermiştir. Buna karşılık öğretmen yönlendirmeli öğretim ve 
öğretmen geri bildirimi okuma başarısıyla negatif yönde ilişkili bulunmuş; öğretmen 
coşkusu ise istatistiki olarak anlamlı bulunmamıştır. PISA 2018 okuma başarısı verilerini 
öğrencilerin algılarına dayalı öğretmenle ilişkili sınıf ekolojisi değişkenleriyle birlikte ele 
alan bu çalışma, Türkiye bağlamında algılanan öğretim ortamlarının okuma performan-
sıyla ilişkisini anlamaya katkı sunmaktadır. Sonuçlar öğrencilerin algılarına dayalı öğret-
menle ilişkili sınıf ekolojisinin okuma performansıyla tek yönlü bir ilişki göstermediğini; 
farklı öğretim boyutlarının okuma başarısıyla farklı biçimlerde ilişkili olduğunu ortaya 
koymaktadır. 

Anahtar Kelimeler: Okuma okuryazarlığı, PISA 2018, sınıf ortamı, öğrenci algıları, çok 
düzeyli analiz, Türkiye. 
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Introduction  
 
Reading literacy is a key indicator of students’ aca-
demic development and their capacity to partici-
pate in social, economic, and civic life. It also func-
tions as a gateway skill that supports learning 
across disciplines and enables students to access, 
evaluate, and use information in increasingly com-
plex textual environments (OECD, 2023; UNESCO, 
2025). International large-scale assessments such 
as PISA provide an important framework for exam-
ining reading achievement because they combine 
cognitive measures with questionnaire-based con-
textual data, allowing researchers to investigate 
how features of educational environments are as-
sociated with student performance (OECD, 2018b, 
2019b). 

Within Türkiye, understanding how educational 
environments shape learning outcomes is espe-
cially important given the reform trajectory of the 
last two decades (MEB, 2006, 2024). Following the 
2006 curriculum reforms and later revisions, the 
Turkish education system formally adopted a con-
structivist orientation emphasizing student-cen-
tered instruction, meaning-making, active learning, 
and higher-order thinking (Yazar, 2019). In princi-
ple, this orientation requires learning environ-
ments that support engagement, inquiry, and stra-
tegic learning (Precellas & Napil, 2024). However, 
the implementation of student-centered reforms 
often reveals a persistent tension: even when cur-
ricula foreground learner agency, teachers remain 
decisive in shaping classroom practices (Sakata et 
al., 2022). Teachers structure learning opportuni-
ties, guide engagement, establish expectations, 
and mediate instructional interactions—processes 
that may either enable or constrain the intended 
outcomes of constructivist and active-learning ap-
proaches (Cahyono & Rusiadi, 2025; Gautam & 
Agarwal, 2024). These considerations point to a 
need to clarify how student-perceived teacher-
mediated classroom conditions are associated 
with reading achievement in Türkiye. 

Within this broader school ecology perspective, 
this study focuses specifically on teacher-related 
classroom ecology as perceived by students. The 

term “teacher-related classroom ecology” empha-
sizes that classroom academic environments are 
multidimensional (Konrad et al., 2024; Wang & 
Degol, 2016) and shaped by both instructional sup-
ports and relational processes (Luo & Derakhshan, 
2024). In PISA, student-perceived teacher-related 
classroom ecology variables reflect students’ per-
ceptions of instructional guidance, classroom 
practices, and broader teacher-mediated features 
of the learning setting (OECD, 2019b). These per-
ceived conditions constitute an ecology because 
they operate together: guidance may be more ef-
fective in an orderly and supportive climate (Doyle, 
2013; Pianta et al., 2012), instructional clarity may 
depend on classroom interaction patterns (Pianta 
et al., 2012), and engagement with reading tasks 
may be shaped by how teachers structure partici-
pation and feedback (Reeve, 2012). 

Despite the policy prominence of student-cen-
tered reforms (MEB, 2006), research in Türkiye has 
often prioritized macro-level trends across assess-
ment cycles (Sarıer, 2021) or student background 
characteristics in explaining achievement differ-
ences (Uysal & Eren, 2021). Although valuable, such 
work leaves student-perceived teacher-related 
classroom ecology variables comparatively under-
examined, especially through internationally com-
parable and nationally representative data (OECD, 
2019b). The central problem addressed in this 
study is the limited evidence on how student-per-
ceived teacher-related classroom ecology varia-
bles are associated with reading achievement in 
Türkiye within a nationally representative and mul-
tilevel framework. Although Türkiye’s curriculum 
reforms emphasize student-centered and active 
learning, it remains unclear which teacher-medi-
ated classroom conditions, as perceived by stu-
dents, are more strongly linked to reading perfor-
mance. To support interpretation and policy rele-
vance, these relationships should also be exam-
ined with modeling strategies that reflect PISA’s 
measurement design and outcome structure 
(OECD, 2018b; Rutkowski et al., 2010). 

PISA 2018 provides an appropriate empirical 
context for this purpose because it includes rich 
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reading-related data for 15-year-olds and ques-
tionnaire information suitable for operationalizing 
student-perceived teacher-related classroom 
ecology variables from the student perspective 
(OECD, 2019a, 2019b). It also represents the most 
recent cycle in which reading is a major assess-
ment domain with extensive reading context, mak-
ing it especially relevant for examining reading 
achievement and its instructional correlates (Shiel 
et al., 2022). Accordingly, PISA 2018 was selected 
because it combines reading-focused achieve-
ment measures with student-reported teacher-re-
lated indicators, allowing the relationships tar-
geted in this study to be investigated at scale. 

The present study therefore examines how stu-
dent-perceived teacher-related classroom ecol-
ogy variables derived from the PISA 2018 student 
questionnaire are associated with reading achieve-
ment among Türkiye’s 15-year-old students. By fo-
cusing on teacher-related classroom ecology, the 
study contributes to three intersecting discus-
sions: the empirical evaluation of constructivist-
era curriculum implementation in Türkiye, the iden-
tification of classroom environment factors asso-
ciated with stronger reading outcomes, and the de-
velopment of nationally representative evidence 
to inform teacher development and instructional 
improvement. In line with this purpose, the study 
addresses the following research questions: 

1. Which student-perceived teacher-related 
classroom ecology variables are signifi-
cantly associated with students’ reading 
achievement in Türkiye’s PISA 2018 sam-
ple? 

2. Which student-perceived teacher-related 
classroom ecology variables have the 
strongest association with students’ read-
ing achievement? 

3. How much does the teacher-related class-
room ecology variable block contribute to 
the model’s overall ability to explain differ-
ences in reading achievement? 

 
 
 

Teacher Related Classroom Ecology and Reading 
Achievement 
 
Constructivist and active-learning principles en-
tered Türkiye’s Turkish curriculum through the 
Turkish Language Course Curriculum (Grades 6, 7, 
and 8) (MEB, 2006). The curriculum is student-cen-
tered and participation-oriented, while also assign-
ing teachers active responsibility for transforming 
participation into learning (Aksit, 2007). It empha-
sizes sensitivity to individual differences, inde-
pendent and collaborative learning, and activities 
beyond school (MEB, 2006). At the same time, it 
frames the teacher as a guide who directs and as-
sists students (Bayburtlu, 2015), supports them in 
moments of difficulty (Göçer, 2014), attends to stu-
dent products (Tabak & Göçer, 2013), monitors 
progress, encourages self-evaluation (Öz, 2011) 
and cooperates with families to support language 
development outside school. 

In this study, teacher-related classroom ecol-
ogy is operationalized by matching these curricu-
lum-relevant teacher responsibilities with six 
teacher-related indicators available in PISA 2018: 
adaptive instruction, teacher-directed instruction, 
teacher feedback, teacher support, teacher enthu-
siasm, and teacher stimulation of reading engage-
ment (OECD, 2019c). These indicators are treated 
as student-reported proxies for a coordinated in-
structional environment, consistent with the cur-
riculum’s emphasis on guidance, monitoring, and 
motivational structuring as conditions for mean-
ingful participation and literacy development 
(OECD, 2019a). 

Adaptive instruction corresponds to the curric-
ulum’s emphasis on individual differences, stu-
dents’ developmental characteristics, and learning 
environments responsive to students’ levels and 
interests (Bach et al., 2024). In reading, such re-
sponsiveness is important because students differ 
in strategy repertoires, vocabulary resources, and 
stamina with complex texts (OECD, 2021). Adap-
tive instruction may therefore support achieve-
ment by maintaining appropriate challenge, ena-
bling access to tasks, and reducing disengagement 
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among diverse learners. Classroom-process re-
search similarly treats instructional adaptivity as a 
mechanism through which participation-oriented 
instruction becomes attainable for diverse learn-
ers (Bach et al., 2024; Hardy et al., 2022; Parsons et 
al., 2018).  

Teacher-directed instruction reflects the 
teacher’s role in providing purposeful structure, 
clear expectations, and strategic guidance for cog-
nitively productive participation (Praetorius et al., 
2018; Chi & Wylie, 2014). This is compatible with 
the curriculum’s pairing of active student participa-
tion with teacher guidance (Cahyono & Rusiadi, 
2025; MEB, 2006). In reading instruction, such 
guidance may include modeling text approaches, 
supporting comprehension monitoring and infer-
ence-making, and clarifying success criteria (Duke 
et al., 2021; Hattie, 2023). Large-scale findings also 
associate instructional clarity and structured 
teaching with achievement after accounting for 
background characteristics (OECD, 2019c). 

Teacher feedback aligns with the curriculum’s 
expectation that teachers monitor students’ de-
velopment and encourage self-evaluation (MEB, 
2006). It also corresponds to formative assess-
ment perspectives that emphasize feedback for 
self-regulated learning (Panadero et al., 2017; Wil-
iam, 2017). In reading, feedback may support com-
prehension and interpretation when it directs stu-
dents to textual evidence, revision, and quality cri-
teria (Duke et al., 2021). However, feedback effects 
vary by type and quality, with improvement-ori-
ented feedback generally producing stronger 
achievement benefits than purely evaluative forms 
(Wisniewski et al., 2020).  

Teacher support represents the relational di-
mension of teacher-related classroom ecology. 
Although the curriculum does not define support 
explicitly in relational terms, its emphasis on guid-
ance and active participation implies assisting stu-
dents during difficulties and providing constructive 
direction throughout learning (MEB, 2006). This 
aligns with research conceptualizing teacher sup-
port as responsiveness to students’ needs and as-
sistance that sustains engagement (Roorda et al., 

2011; Ryan & Deci, 2020). For reading develop-
ment, perceived support may help students persist 
with challenging texts and remain engaged when 
difficulties arise (Li et al., 2025; Lyu & Hu, 2025). 
Large-scale findings similarly link perceived in-
structional support to engagement and achieve-
ment (OECD, 2019c). 

Teacher enthusiasm can be understood as a 
motivational signal within the classroom. Although 
the curriculum does not frame motivation as a sep-
arate construct, its emphasis on guided participa-
tion implies that teachers should sustain students’ 
engagement in learning processes (MEB, 2006). 
Empirical studies associate expressed teacher en-
thusiasm with students’ interest, motivation, and 
engagement (Keller et al., 2014; Lazarides et al., 
2019). In reading, motivational conditions matter 
because achievement is shaped by persistence, 
time-on-task, and willingness to engage with de-
manding texts (OECD, 2021; Schiefele et al., 2012). 
International research also links enthusiasm to en-
gagement and indirectly to achievement out-
comes (Keller et al., 2014; Kunter et al., 2011). 

The curriculum also provides guidance on culti-
vating reading habits and encouraging reading en-
gagement (MEB, 2006). These statements corre-
spond to teacher stimulation of reading engage-
ment as a teacher-related indicator, representing 
teacher-mediated efforts to promote meaningful 
engagement with texts (Guthrie & Klauda, 2014), 
conditions linked to reading development through 
more frequent reading practices (OECD, 2021) and 
stronger reading motivation and competence 
(Schiefele et al., 2012). International and Türkiye-
focused studies report positive associations be-
tween reading engagement and reading achieve-
ment (OECD, 2019c; Yıldız & Akyol, 2011). 

In sum, these six variables provide curriculum-
aligned and literature-supported indicators for ex-
amining student-perceived teacher-related class-
room ecology. The literature suggests that 
teacher-related classroom conditions may be as-
sociated with reading achievement, although the 
strength and direction of these associations may 
vary by context, implementation, and model speci-
fication. Therefore, rather than assuming a uniform 
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effect of teacher-related classroom ecology, this 
study examines the direction and relative strength 
of the associations for each variable, as well as the 
explanatory contribution of the teacher-related 
classroom ecology variable block within a multi-
level framework. 
 
Method 
 
This study employed a quantitative, correlational 
secondary-data design based on the PISA 2018 
Türkiye student dataset. The design was appropri-
ate because the study aimed to examine associa-
tions between student-perceived teacher-related 
classroom ecology variables and reading achieve-
ment rather than to make causal claims. Since stu-
dents in PISA are nested within schools, a two-
level random-intercept multilevel modeling ap-
proach was adopted to account for the clustered 
data structure and to estimate student-level asso-
ciations while controlling for between-school vari-
ation. 
 
Data and Sample 
 
The analytic sample consisted of 6,890 students 
from Türkiye’s nationally representative PISA 
2018 sample. The school identifier (CNTSCHID) 
was used as the clustering variable. Reading 
achievement was measured through PV1READ–
PV10READ, which represent multiple plausible es-
timates of students’ latent reading proficiency and 
allow measurement uncertainty to be incorporated 
into the analysis (OECD, 2018b). 
 
Measures 
 
Reading achievement 
 
Reading achievement was operationalized using 
the PISA 2018 reading plausible values. Because 
PISA reports proficiency through plausible values 
rather than a single observed score, all ten reading 
plausible values were used: PV1READ- PV10READ. 
Models were estimated separately for each plausi-

ble value and then pooled to incorporate measure-
ment uncertainty in reading achievement into the 
final estimates (Aparicio et al., 2021, 2022). 
 
Student-perceived teacher-related classroom 
ecology variables 
 
Student-perceived teacher-related classroom 
ecology variables were selected from the PISA 
2018 student questionnaire in line with the study’s 
focus on teacher-related classroom ecology. Six 
student-reported teacher-related classroom ecol-
ogy variables were included: adaptive instruction, 
teacher-directed instruction, teacher feedback, 
teacher support, teacher enthusiasm, and teacher 
stimulation of reading engagement. All constructs 
were operationalized as multi-item composites. 
Items were inspected for coding direction and 
missingness; when necessary, items were reverse-
coded before imputation so that higher scores 
consistently represented higher levels of the in-
tended construct. Composite scores were calcu-
lated within each imputed dataset by averaging rel-
evant item responses. Reliability was assessed af-
ter imputation using Cronbach’s alpha across the 
20 imputed datasets (Demir, 2020). 
 
Table 1. Summary of Study Variables, PISA 2018 
Sources, and Model Roles 

Variable PISA source Measurement 
source 

Scoring / 
model role 

Reading 
achieve-
ment 

PV1READ–
PV10READ 

Cognitive test Ten PVs 
pooled; DV 

Adaptive  
instruction 

ST212Q01HA–
ST212Q03HA 

Student ques-
tionnaire 

Composite; α = 
.755; IV 

Teacher- 
directed  
instruction 

ST102Q01TA–
ST102Q04TA 

Student ques-
tionnaire 

Reverse-
coded compo-
site; α = .795; 
IV 

Teacher  
feedback 

ST104Q02NA–
ST104Q04NA 

Student ques-
tionnaire 

Composite; α = 
.853; IV 

Teacher 
 support 

ST100Q01TA–
ST100Q04TA 

Student ques-
tionnaire 

Reverse-
coded compo-
site; α = .853; 
IV 

Teacher  
enthusiasm 

ST213Q01HA–
ST213Q04HA 

Student ques-
tionnaire 

Composite; α = 
.913; IV 

Teacher 
stimulation 
of reading 
engagement 

ST152Q05IA–
ST152Q08IA 

Student ques-
tionnaire 

Composite; α = 
.858; IV 

Note. PV = plausible value; DV = dependent variable; IV = independ-
ent variable. All teacher-related classroom ecology variables were 
derived from the PISA 2018 student questionnaire and represent 
student-perceived indicators. Reliability coefficients represent 
mean Cronbach’s alpha values across the 20 imputed datasets. 
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Table 1 summarizes the outcome variable and 
the student-perceived teacher-related classroom 
ecology variables, including their PISA 2018 
sources, measurement sources, scoring proce-
dures, reliability estimates, and roles in the multi-
level model. 

For all teacher-related classroom ecology vari-
ables, composite scores were calculated by aver-
aging the relevant item responses within each im-
puted dataset. Reverse coding was applied before 
imputation where necessary so that higher scores 
consistently represented higher levels of the in-
tended construct. 
 
Data Analysis 
 
All analyses were conducted in R using the haven 
(Chang, 2018), dplyr (Chang, 2018), mice (Buuren & 
Groothuis-Oudshoorn, 2011), psych (Revelle, 
2015), lme4 (De Boeck et al., 2011), and MuMIn 
(Barton & Barton, 2015) packages. The analytic 
workflow included data preparation, missing-data 
diagnostics, reverse coding, multiple imputation, 
reliability estimation, assumption checks, multi-
level hierarchical linear modeling, model compari-
son, and pattern-mixture sensitivity analysis (Hox 
et al., 2017; Snijders & Bosker, 2012). Because PISA 
uses plausible values to represent student profi-
ciency, all models were estimated separately for 
PV1READ–PV10READ and then pooled (Aparicio 
et al., 2021). 
 
Data preparation 
 
The original PISA 2018 Türkiye dataset was in-
spected to verify the availability of the variables re-
quired for analysis: the student identifier 
(CNTSTUID), school identifier (CNTSCHID), ten 
reading plausible values (PV1READ–PV10READ), 
and teacher-related questionnaire items used to 
construct the six independent variables. The final 
analytic sample included 6,890 students. Since the 
study focused on associations between teacher-
related classroom ecology variables and reading 
achievement in Türkiye, only variables directly rel-
evant to the research questions were retained. 

Missing-data diagnostics 
 
Before imputation, missingness was examined at 
the item, construct, and case levels (Little, 2024). 
Item-level diagnostics assessed missing re-
sponses for each teacher-related item; construct-
level diagnostics identified partial or complete 
nonresponse within each item block; and case-
level diagnostics examined broader missing-data 
patterns across teacher-related variables. These 
diagnostics indicated modest item-level missing-
ness and some complete item-block nonresponse, 
supporting the use of multiple imputation. 
 
Multiple imputation 
 
Missing responses to teacher-related question-
naire items were handled through multiple imputa-
tion by chained equations with predictive mean 
matching (Chen & Xu, 2024). Predictive mean 
matching was selected because it preserves ob-
served response distributions and reduces the risk 
of implausible values for ordinal-type question-
naire items (Austin & van Buuren, 2025). Twenty 
imputed datasets were generated. The imputation 
model included teacher-related item variables and 
auxiliary information derived from reading 
achievement. After imputation, all required varia-
bles were retained, including CNTSTUID, 
CNTSCHID, the ten reading plausible values, and all 
teacher-related items. Post-imputation diagnos-
tics confirmed zero missingness in the required 
variables and the six composite variables. 
 
Reliability 
 
Internal consistency was assessed after imputa-
tion by computing Cronbach’s alpha for each 
teacher-related composite across the 20 imputed 
datasets and summarizing the mean estimates 
(Demir, 2020). Mean alpha values indicated ac-
ceptable to excellent reliability: adaptive instruc-
tion (.755), teacher-directed instruction (.795), 
teacher feedback (.853), teacher support (.853), 
teacher enthusiasm (.913), and teacher stimulation 
of reading engagement (.858). 
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Assumption checks 
 
Assumption checks were conducted before inter-
preting the multilevel models. Multicollinearity was 
examined using variance inflation factors (VIF), 
with values ranging from 1.52 to 1.80, indicating no 
problematic multicollinearity (Hox et al., 2017). 
Model convergence was achieved for all imputed 
datasets, and no singular fit issues were detected 
(Bates et al., 2015). Linearity was assessed through 
scatterplots with linear and LOESS smoothing 
lines, which indicated approximately linear rela-
tionships between predictors and reading achieve-
ment (Hair et al., 2019). Residual diagnostics in-
cluded Q–Q plots, histograms, and residuals-ver-
sus-fitted plots. Although Shapiro–Wilk tests were 
significant in some imputations, graphical inspec-
tions were prioritized because formal normality 
tests are highly sensitive in large samples (Field, 
2009; Fox, 2016). Breusch–Pagan tests indicated 
heteroscedasticity; however, given the large sam-
ple size and multilevel framework, this was not 
considered to substantially bias fixed-effect esti-
mates (Hox et al., 2017; Snijders & Bosker, 2012). 
The null model ICC was .571, indicating that 57.1% 
of the variance in reading achievement was at-
tributable to between-school differences and sup-
porting the use of two-level hierarchical linear 
modeling (Dong et al., 2016; Hox et al., 2017).  
 
Multilevel hierarchical linear modeling 
 
Because students were nested within schools, 
two-level random-intercept hierarchical linear 
models were estimated, with students at Level 1 
and schools at Level 2. CNTSCHID was used as the 
clustering variable. The null model included only 
the random intercept to partition reading achieve-
ment variance into within-school and between-
school components (Hox et al., 2017; OECD, 
2018a). The full model included all six teacher-re-
lated classroom ecology variables simultaneously: 
adaptive instruction, teacher-directed instruction, 
teacher feedback, teacher support, teacher enthu-
siasm, and teacher stimulation of reading engage-
ment. This allowed estimation of each variable’s 

unique association while controlling for shared var-
iance (Hair et al., 2019). A standardized version of 
the full model was also estimated to compare ef-
fect sizes across predictors. 
 
Model comparison, plausible values, imputation, 
and weights 
 
Model comparison was based on AIC, BIC, log-like-
lihood, ICC, marginal R², and conditional R². The null 
and full models were compared to determine 
whether teacher-related classroom ecology varia-
bles improved model fit. Marginal R² represented 
variance explained by fixed effects, whereas con-
ditional R² represented variance explained by both 
fixed and random effects (Nakagawa & Schielzeth, 
2013). 

All models were estimated across the ten read-
ing plausible values. For each plausible value, mod-
els were estimated separately across the 20 im-
puted datasets. Estimates were first pooled across 
imputations and then combined across plausible 
values to account for both missing-data and meas-
urement uncertainty (OECD, 2018a; Rubin, 2018). 
The final student sampling weight (W_FSTUWT) 
was applied to account for unequal selection prob-
abilities and improve representativeness for the 
Turkish PISA 2018 student population (OECD, 
2018a). 
 
Pattern-mixture sensitivity analysis 
 
A pattern-mixture sensitivity analysis examined 
whether the main findings were robust to com-
plete item-block nonresponse (Rubin, 2018). For 
each teacher-related construct, a binary missing-
ness-pattern indicator was created from the origi-
nal pre-imputation data. These indicators were in-
cluded in an extended multilevel model with inter-
action terms between each teacher-related pre-
dictor and its corresponding pattern indicator. 

This specification tested whether associations 
between teacher-related classroom ecology varia-
bles and reading achievement differed by missing-
data patterns. Pattern-mixture modeling is com-
monly used for sensitivity analysis under potential 
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violations of the missing at random assumption 
(Little & Rubin, 2002). The analysis was estimated 
across the ten plausible values and 20 imputed da-
tasets using the same pooling procedures as the 
primary model. Since it served as a robustness 
check, interpretation focused on whether the sub-
stantive conclusions remained stable after ac-
counting for missing-data patterns. 
 
Results 
 
The findings are presented in four main steps. First, 
descriptive statistics are reported to summarize 
the study variables. Second, the null model is pre-
sented to justify the use of multilevel modeling by 
estimating between-school variance. Third, the full 
model is used to examine which student-perceived 
teacher-related classroom ecology variables are 
significantly associated with reading achievement 
and to compare the relative strength of these as-
sociations. Finally, model comparison and sensitiv-
ity analyses are reported to evaluate the explana-
tory contribution and robustness of the teacher-
related classroom ecology variable block. 
 
Descriptive Statistics 
 
Table 2 presents the pooled descriptive statistics 
for the study variables. The analytic sample in-
cluded 6,890 students.  
 
Table 2. Descriptive statistics for the study variables 
Variable N Mean SD Range 
Reading achievement 
(PV1READ) 6890 464.00 87.80 175.61–771.51 

Adaptive instruction 6890 2.59 0.78 1.00–4.00 
Teacher-directed in-
struction 6890 3.07 0.71 1.00–4.00 

Teacher feedback 6890 2.35 0.85 1.00–4.00 
Teacher support 6890 3.22 0.76 1.00–4.00 
Teacher enthusiasm 6890 2.74 0.81 1.00–4.00 
Teacher stimulation  
of reading engagement 6890 2.59 0.78 1.00–4.00 

Note. Descriptive statistics were pooled across 20 imputed da-
tasets. Reading achievement is represented by PV1READ for de-
scriptive purposes. 
 

For descriptive purposes, reading achievement 
was represented by PV1READ, with a pooled mean 
of 464.00 (SD = 87.80). Among teacher-related 

classroom ecology variables, teacher support had 
the highest mean (M = 3.22, SD = 0.76), whereas 
teacher feedback had the lowest mean (M = 2.35, 
SD = 0.85). Overall, the variables showed sufficient 
variability for multilevel modeling. 
 

Multilevel Modeling Overview 
 
A series of two-level random-intercept hierarchical 
linear models was estimated with students nested 
within schools (CNTSCHID). The null model parti-
tioned reading achievement variance into within- 
and between-school components, while the full 
model included adaptive instruction, teacher-di-
rected instruction, teacher feedback, teacher sup-
port, teacher enthusiasm, and teacher stimulation 
of reading engagement simultaneously. A pattern-
mixture sensitivity model was then estimated to 
assess robustness to complete item-block nonre-
sponse. All models were estimated across the 10 
reading plausible values (PV1READ–PV10READ), 
pooled across 20 imputed datasets within each 
plausible value, and combined across plausible val-
ues. In the final model, both unstandardized coeffi-
cients (B) and fully standardized coefficients (β) are 
reported. 
 
Null model and between-school variance 
 
The null model was estimated to determine how 
much variation in reading achievement was lo-
cated between schools. The pooled ICC was .571, 
indicating that 57.1% of the variance was attribut-
able to between-school differences and support-
ing the use of multilevel modeling. The null model 
yielded AIC = 76240.0, BIC = 76261.0, and logLik = 
-38117.0. 
 
Associations between teacher-related class-
room ecology variables and reading achievement 
 
To address the first research question, the full mul-
tilevel model included all six teacher-related class-
room ecology variables simultaneously. The model 
showed that five of the six variables were signifi-
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cantly associated with reading achievement. Adap-
tive instruction, teacher support, and teacher stim-
ulation of reading engagement were positively as-
sociated with reading achievement, whereas 
teacher-directed instruction and teacher feedback 
showed negative associations. Teacher enthusi-
asm was not statistically significant in the full 
model. Adaptive instruction was significantly and 
positively associated with reading achievement (B 
= 6.12, SE = 1.33, z = 4.60, p < .001, β = .055). 
Teacher-directed instruction showed a significant 
negative association (B = -5.31, SE = 1.42, z = -3.73, 
p < .001, β = -.043). Teacher feedback was also sig-
nificantly and negatively associated with reading 
achievement (B = -3.64, SE = 1.19, z = -3.06, p = 
.002, β = -.036). Teacher support showed a signifi-
cant positive association (B = 3.29, SE = 1.37, z = 
2.40, p = .016, β = .029). Teacher enthusiasm was 
not significant (B = 0.79, SE = 1.16, z = 0.68, p = .496, 
β = .007). Teacher stimulation of reading engage-
ment was significantly and positively associated 
with reading achievement (B = 4.07, SE = 1.37, z = 
2.97, p = .003, β = .036). 
 
Relative strength of associations 
 
To address the second research question, stand-
ardized coefficients were compared to evaluate 
the relative strength of the associations. Among 
positively associated variables, adaptive instruc-
tion had the largest standardized coefficient, fol-
lowed by teacher stimulation of reading engage-
ment and teacher support. Among negatively as-
sociated variables, teacher-directed instruction 
had the largest absolute standardized coefficient, 
followed by teacher feedback. Overall, the findings 
show that teacher-related classroom ecology vari-
ables were differentially associated with reading 
achievement within a single multilevel framework. 
Table 3 presents the pooled fixed-effect estimates 
for the full multilevel model. 
 
 
 

Table 3. Multilevel hierarchical linear model results for 
teacher-related classroom ecology variables and read-
ing achievement 
Predictor B SE z p 95% CI β 
Adaptive  
instruction 6.12 1.33 4.60 < .001 [3.52, 

8.73] .055 

Teacher- 
directed  
instruction 

-5.31 1.42 -3.73 < .001 [-8.10, -
2.52] -.043 

Teacher 
feedback -3.64 1.19 -3.06 .002 [-5.98, -

1.31] -.036 

Teacher  
support 3.29 1.37 2.40 .016 [0.61, 

5.97] .029 

Teacher  
enthusiasm 0.79 1.16 0.68 .496 [-1.48, 

3.06] .007 

Teacher 
stimulation  
of reading 
engagement 

4.07 1.37 2.97 .003 [1.38, 
6.76] .036 

Note. B = pooled unstandardized fixed-effect coefficient; SE = 
standard error; β = pooled fully standardized coefficient. All six vari-
ables were entered simultaneously in the same two-level random-

intercept model. 
 
Model fit and explanatory contribution 
 
To address the third research question, model 
comparison results are presented in Table 4. Com-
pared with the null model, the full model showed 
improved fit, with lower AIC (ΔAIC = -63.30) and 
BIC (ΔBIC = -22.30) values and a higher log-likeli-
hood (ΔlogLik = 37.70). The marginal R² increased 
by .005, indicating that the teacher-related class-
room ecology variable block improved overall 
model fit, although the added fixed-effect variance 
remained limited. 

 
Table 4. Model comparison statistics 
Comparison ΔAIC ΔBIC Δlog-

Lik 
ΔR² 
(mar-
ginal) 

ΔR² 
(condi-
tional) 

Full model vs. 
null model 

-
63.30 

-
22.30 

37.70 .00520 -
.00322 

Pattern-mixture 
full model vs. full 
model 

-9.63 72.40 16.80 .00236 .00037 

Note. Negative ΔAIC and ΔBIC values indicate better fit for the more 

complex model when compared with the reference model. 
 

The pattern-mixture full model showed a lower 
AIC than the main full model (ΔAIC = -9.63) and a 
higher log-likelihood (ΔlogLik = 16.80), but a higher 
BIC (ΔBIC = 72.40), reflecting the added complex-
ity of the pattern indicators and interaction terms. 
Marginal R² increased by .002, while conditional R² 
changed only minimally. Overall, the sensitivity 
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specification did not materially alter the general 
pattern of findings. 
 
Sensitivity analysis for missing-data patterns 
 
A pattern-mixture sensitivity analysis evaluated 
whether the main full-model findings were robust 
to complete item-block nonresponse patterns. 
None of the interaction terms between teacher-re-
lated classroom ecology variables and their corre-
sponding missing-data indicators reached statisti-
cal significance. The interactions for adaptive in-
struction, teacher-directed instruction, teacher en-
thusiasm, teacher feedback, teacher support, and 
teacher stimulation of reading engagement were 
all non-significant (all ps ≥ .669). Thus, predictor 
slopes did not differ meaningfully by modeled 
missing-data patterns, indicating that the primary 
full-model results were robust to this sensitivity 
analysis. 
 

 
Overall, the results indicate a modest but stable 

pattern of differentiated associations between 
student-perceived teacher-related classroom 
conditions and reading achievement. These asso-
ciations are interpreted in the following section. 
 
Discussion 
 
The findings reveal a differentiated pattern of as-
sociations between student-perceived teacher-re-
lated classroom ecology variables and reading 
achievement. Adaptive instruction, teacher sup-
port, and teacher stimulation of reading engage-
ment were positively related to achievement, 
whereas teacher-directed instruction and teacher 
feedback were negatively related; teacher enthu-
siasm showed no significant unique association. 

This pattern suggests that teacher-related class-
room ecology should not be interpreted as a uni-
form instructional factor. Rather, its relevance for 
reading achievement depends on the specific in-
structional, relational, and motivational dimension 
considered. This interpretation is consistent with 
the PISA 2018 reading framework, which empha-
sizes understanding, evaluating, reflecting on, and 
engaging with texts across diverse contexts (Mo, 
2019; OECD, 2019a). 

A first important finding was the positive asso-
ciation between adaptive instruction and reading 
achievement. This result is theoretically coherent 
because adaptive teaching responds to variation in 
students’ readiness, needs, and learning profiles 
rather than relying on a uniform instructional 
model (Langelaan et al., 2024; Smale-Jacobse et al., 
2019). However, this association should be inter-
preted cautiously. Prior research suggests that dif-
ferentiated instruction can have positive effects, 
but its effectiveness depends on implementation 

quality, teacher expertise, and meaningful align-
ment with students’ learning needs (Langelaan et 
al., 2024; Smale-Jacobse et al., 2019). Therefore, 
the positive coefficient should not be read as evi-
dence of a direct causal effect. A plausible inter-
pretation is that students who experience instruc-
tion as responsive to learner differences tend to 
show higher reading achievement because such 
instruction may better support reading tasks re-
quiring interpretation, integration, and evaluation 
across texts (Hu & Wang, 2022; OECD, 2019a). 

Teacher support was also positively associated 
with reading achievement. This finding is con-
sistent with research showing that supportive 
teacher–student relationships are linked to aca-
demic outcomes through motivational and affec-
tive processes. Meta-analytic evidence indicates 
that teacher support is associated with student en-
gagement and achievement (Tao et al., 2022), and 

Table 5. Pattern-mixture interaction effects 
Interaction term B SE z p 95% CI 
AI × AI_PM -2.31 18.80 -0.12 .902 [-39.2, 34.6] 
TDI × TDI_PM 0.70 19.40 0.04 .971 [-37.2, 38.7] 
TE × TE_PM 2.89 17.10 0.17 .866 [-30.6, 36.4] 
TF × TF_PM 6.18 15.20 0.41 .684 [-23.6, 35.9] 
TS × TS_PM -0.29 17.70 -0.02 .987 [-35.1, 34.5] 
TSoRE × TSoRE_PM -7.77 18.20 -0.43 .669 [-43.4, 27.8] 
Note. PM = complete item-block nonresponse indicator for the corresponding construct. None of the interaction terms were statis-
tically significant. 
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reading-specific research suggests links with 
reading enjoyment, reading self-concept, and 
reading literacy (Ma et al., 2021). Supportive teach-
ers may help students feel more secure, confident, 
and willing to persist when reading tasks are cogni-
tively demanding. However, this relationship 
should not be understood as purely direct; teacher 
support may operate through engagement, enjoy-
ment, and self-concept rather than through a sim-
ple linear pathway to achievement (Ma et al., 2021; 
Tao et al., 2022). 

Teacher stimulation of reading engagement 
was also positively associated with reading 
achievement. Students who perceived their teach-
ers as encouraging interest, participation, and en-
gagement in reading-related activities tended to 
achieve higher reading scores. This result is con-
sistent with recent PISA 2018-based evidence 
showing that teacher stimulation for reading en-
gagement can function as an autonomy-support-
ive practice and may be positively linked to reading 
performance (Author, 2026). From a self-determi-
nation perspective, such stimulation may support 
autonomy and relevance by encouraging interpre-
tation, discussion, and personal connection with 
texts (Ryan & Deci, 2020). Thus, reading achieve-
ment appears more favorably associated with 
classroom practices that invite meaningful en-
gagement with texts rather than treating reading 
only as a performance task. 

By contrast, teacher-directed instruction was 
negatively associated with reading achievement. 
One possible explanation is that highly teacher-
controlled environments may be less compatible 
with the reading processes emphasized in PISA, 
especially when students are expected to compare 
sources, generate inferences, evaluate credibility, 
and construct meaning with autonomy (Mo, 2019; 
OECD, 2019a). This interpretation is consistent 
with PISA-based evidence showing that perceived 
teacher-directed instruction may be negatively as-
sociated with digital reading performance when 
modeled alongside other instructional dimensions 
(Hu & Wang, 2022). However, this result should not 
be simplified as evidence that teacher direction is 
inherently ineffective. Directive teaching may be 

used more often in classrooms serving lower-per-
forming students, meaning that the negative coef-
ficient may partly reflect a compensatory instruc-
tional response rather than the effect of teacher 
direction itself. 

The negative coefficient for teacher feedback 
also requires careful interpretation. The broader 
feedback literature does not suggest that feed-
back is generally harmful. Meta-analytic evidence 
shows that feedback can positively affect learning, 
although its effectiveness depends on content, 
specificity, timing, and informational value 
(Wisniewski et al., 2020). However, reading-fo-
cused large-scale assessment studies present a 
more complex picture, reporting weak, heteroge-
neous, or negative associations between feedback 
and reading achievement depending on modeling 
strategy, level of analysis, and educational context 
(Hu & Wang, 2022; Munk et al., 2024). In addition, 
feedback may influence achievement indirectly 
through reading self-concept, enjoyment, or en-
gagement rather than only through a direct path-
way (Ma et al., 2022, 2024). Therefore, the negative 
association observed here should not be read as 
evidence against feedback itself. It may indicate 
that feedback is more common among struggling 
students, is experienced as corrective or control-
ling, or operates through motivational processes 
not fully captured by direct regression coefficients. 

Teacher enthusiasm was the only teacher-re-
lated classroom ecology variable that was not sig-
nificantly associated with reading achievement in 
the full model. This does not mean that enthusiasm 
is educationally unimportant. Rather, it suggests 
that enthusiasm may not make a unique direct con-
tribution to standardized reading achievement 
once other teacher-related variables are consid-
ered. Prior work describes teacher enthusiasm as 
a complex construct whose relation to student 
outcomes may depend on how it is perceived, 
whether it is connected to meaningful instructional 
design, and whether it translates into student en-
gagement (Keller et al., 2016). In this model, enthu-
siasm may overlap with teacher stimulation of 
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reading engagement and teacher support, reduc-
ing its unique association with reading achieve-
ment. 

Taken together, the findings distinguish re-
sponsive, supportive, engagement-oriented, di-
rective, and evaluative dimensions of teaching. 
Positive associations for adaptive instruction, 
teacher support, and teacher stimulation of read-
ing engagement suggest that reading achieve-
ment is more favorably linked to classrooms per-
ceived as responsive, relationally supportive, and 
motivationally engaging. Negative associations for 
teacher-directed instruction and teacher feedback 
suggest that directive or corrective experiences 
may relate to reading achievement in conditional 
and context-dependent ways. Therefore, the find-
ings do not justify causal claims or simplistic con-
clusions that teacher direction is ineffective or 
feedback is harmful. A more defensible interpreta-
tion is that PISA reading achievement in Türkiye 
appears more closely aligned with teaching per-
ceived as adaptive, supportive, and engagement-
oriented, whereas the roles of teacher direction 
and feedback depend on context, implementation, 
and mediating student processes. 
 
Conclusion 
 
This study examined the associations between six 
student-perceived teacher-related classroom 
ecology variables and reading achievement among 
15-year-old students in Türkiye using PISA 2018 
data. In relation to the first research question, the 
findings showed that five of the six variables were 
significantly associated with reading achievement. 
Adaptive instruction, teacher support, and teacher 
stimulation of reading engagement were positively 
associated with reading achievement, whereas 
teacher-directed instruction and teacher feedback 
showed negative associations. Teacher enthusi-
asm was not statistically significant when the other 
variables were considered. 

Regarding the relative strength of these associ-
ations, adaptive instruction had the strongest pos-
itive association, followed by teacher stimulation 
of reading engagement and teacher support. 

Among the negatively associated variables, 
teacher-directed instruction had the largest abso-
lute standardized coefficient, followed by teacher 
feedback. This pattern indicates that reading 
achievement in Türkiye’s PISA 2018 context is 
more closely aligned with classroom conditions 
perceived as adaptive, supportive, and engage-
ment-oriented, while directive and feedback-ori-
ented practices require careful contextual inter-
pretation. 

Model comparison results showed that the 
teacher-related classroom ecology variable block 
improved overall model fit; however, the increase 
in marginal R² was modest. Thus, these variables 
contribute to explaining reading achievement, but 
they do not account for the substantial between-
school variation observed in the data. The pattern-
mixture sensitivity analysis further indicated that 
the main findings were robust to modeled missing-
data patterns. 

Overall, the results should be interpreted as 
conditional associations rather than causal effects. 
Since the study is based on cross-sectional PISA 
data, it cannot determine whether teacher-related 
classroom ecology variables affect reading 
achievement, whether achievement shapes stu-
dents’ perceptions of teaching, or whether these 
relationships are reciprocal. Nevertheless, the 
study contributes to the literature by showing that 
student-perceived teacher-related classroom 
ecology variables have differentiated associations 
with reading achievement in the Türkiye PISA 
2018 context. 
 
Limitations 
 
Several limitations should be considered when in-
terpreting the findings. First, the study is based on 
cross-sectional PISA data; therefore, the reported 
relationships should be interpreted as associa-
tional rather than causal (Fraenkel et al., 2012). Alt-
hough several teacher-related variables were sig-
nificantly associated with reading achievement, 
the direction of these relationships cannot be de-
termined. 
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Second, the teacher-related variables are based 
on students’ perceptions of classroom experi-
ences. These measures are valuable because they 
reflect learners’ experiences, yet they may not fully 
correspond to teachers’ actual classroom prac-
tices. Students may interpret the same instruc-
tional behavior differently depending on their mo-
tivation, prior achievement, classroom climate, or 
expectations about teaching. 

Third, some constructs included in the analysis 
are broad and may represent heterogeneous 
classroom practices (OECD, 2019a). This is partic-
ularly relevant for teacher feedback and teacher-
directed instruction. The findings capture overall 
patterns through large-scale survey indicators but 
do not distinguish between different forms, pur-
poses, or qualities of these practices. Therefore, 
the negative coefficients for these variables 
should be interpreted with caution. 

Finally, teacher enthusiasm was not signifi-
cantly associated with reading achievement in the 
full model. This finding should not be taken as evi-
dence that enthusiasm is unimportant. Its effects 
may be indirect, context-dependent, or more 
closely related to motivational and affective out-
comes than to standardized reading achievement. 
 
Future Research 
 
Future research should examine these relation-
ships through longitudinal designs to clarify tem-
poral ordering and directionality (Caruana et al., 
2015). Such designs would help determine 
whether teacher-related variables shape reading 
achievement over time, whether achievement in-
fluences students’ perceptions of instruction, or 
whether these relationships are reciprocal. 

Further studies should also investigate the 
mechanisms linking teacher-related classroom ex-
periences to reading achievement. Future models 
could include mediating variables such as reading 
motivation, reading enjoyment, reading self-con-
cept, engagement, and self-efficacy (Li et al., 2025; 
Ma et al., 2021). This would provide a more detailed 
explanation of how classroom experiences may 
translate into reading outcomes. 

Another important direction is to examine vari-
ation within broad instructional constructs. 
Teacher feedback could be differentiated by qual-
ity, specificity, timing, emotional tone, and purpose 
(Wisniewski et al., 2020). Similarly, teacher-di-
rected instruction could be examined in terms of 
when it provides helpful structure and when it may 
limit student autonomy and deeper engagement 
with texts (Cheon et al., 2020). Such distinctions 
would support a more precise interpretation of the 
negative associations observed in this study. 

Future studies may also explore whether these 
relationships vary across student and school con-
texts, including gender, socioeconomic status, mi-
gration background, school climate, classroom dis-
ciplinary conditions, and regional educational con-
texts (OECD, 2019a). Finally, research could 
broaden the range of outcomes examined by in-
vestigating whether some teacher-related varia-
bles are more strongly associated with reading en-
joyment, attitudes, engagement, and academic 
confidence than with achievement scores alone. 
 
Implications 
 
The findings carry several implications for educa-
tional practice. Most importantly, reading achieve-
ment appears to be more favorably associated 
with instruction that is responsive to student dif-
ferences, supportive of learning, and capable of 
stimulating engagement with reading (Author, 
2026). This highlights the importance of instruc-
tional flexibility, supportive teacher–student rela-
tionships, and engagement-oriented reading prac-
tices. 

For teacher education and professional devel-
opment, the findings suggest a stronger emphasis 
on helping teachers adapt instruction to diverse 
learner needs. This includes recognizing differ-
ences in students’ readiness, providing appropri-
ate challenge, and creating opportunities for text 
engagement aligned with learners’ profiles (Lange-
laan et al., 2024; Smale-Jacobse et al., 2019). 
Teacher education programs may also benefit 
from developing candidates’ self-efficacy in using 
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informational reading strategies, given the grow-
ing importance of complex informational texts in 
academic and digital environments (Author, 2025). 

The results also suggest that teacher support 
should not be viewed only as a relational or emo-
tional classroom feature. Supportive teacher be-
havior may help create academic conditions in 
which students are more willing to persist, seek 
help, and remain engaged in reading tasks (Ma et 
al., 2021). Therefore, supportive interaction should 
be considered an important component of effec-
tive reading instruction. 

At the same time, the negative associations 
found for teacher-directed instruction and teacher 
feedback should not be interpreted as evidence 
that guidance or feedback should be reduced. Ra-
ther, these practices should be reconsidered in 
terms of how they are enacted and experienced 
(Wisniewski et al., 2020). Teachers may need to 
balance structure with student autonomy and fo-
cus on the quality and function of feedback rather 
than its frequency alone (Cheon et al., 2020). 

More broadly, efforts to improve reading 
achievement should move beyond general calls for 
better teaching and focus on specific dimensions 
of instructional practice. The findings indicate that 
teacher-related classroom ecology variables do 
not operate uniformly and that some aspects of 
teaching may be more closely aligned with reading 
performance than others. This points to the value 
of a differentiated approach to instructional im-
provement in both policy and practice. 
 
Declarations 
 
Funding: This research was supported by TÜ-
BİTAK under grant/project number 2211-A Yurtiçi 
Doktora Bursu (principal investigator/grant recipi-
ent: Yiğit Omay). The funding body had no role in 
the design of the study, data collection, analysis, in-
terpretation of data, writing of the manuscript, or 
the decision to submit the article for publication. 
 
Conflicts of Interest: The authors declare no con-
flicts of interest related to this study. 
 

Declaration of Previous Presentation and Publi-
cation: This article is derived from the doctoral dis-
sertation titled “Different Times, Different Pro-
grams, Different Ecologies: Exploration of Turkey’s 
PISA Journey Across Different Turkish Teaching 
Program Periods via the Ecological Model,” super-
vised by Talha Göktentürk and completed at Yıldız 
Technical University. This manuscript has not been 
previously published in any journal or boo 
 
Ethical Approval: Ethical committee approval was 
not required for this study because This study is 
based on secondary analysis of the anonymized 
PISA 2018 Türkiye dataset. No primary data were 
collected, no intervention was conducted, and 
there was no direct interaction with participants. 
Therefore, ethics committee approval was not 
required.. 
 
Data Availability: The data that support the find-
ings of this study are openly available in PISA 2018 
Database at https://www.oecd.org/en/data/da-
tasets/pisa-2018-database.html#data. 
 
AI Disclosure: ChatGPT (GPT-5.5) was used for 
language editting, grammar checking. The authors 
reviewed, edited, and verified all AI-assisted out-
puts and take full responsibility for the content of 
the manuscript. 
 
References 
 
Aksit, N. (2007). Educational reform in Turkey. Inter-

national Journal of Educational Development, 
27(2), 129–137. 

Aparicio, J., Cordero, J. M., & Ortiz, L. (2021). Efficiency 
analysis with educational data: How to deal 
with plausible values from international large-
scale assessments. Mathematics, 9(13), 1–16. 
https://doi.org/10.3390/math9131579 

Aparicio, J., Cordero, J. M., & Ortiz, L. (2022). Plausible 
values and their use in efficiency analyses with 
educational data. Applied Economics, 54(29), 
3340–3352. 
https://doi.org/10.1080/00036846.2021.200
6136 

https://doi.org/10.3390/math9131579
https://doi.org/10.1080/00036846.2021.2006136
https://doi.org/10.1080/00036846.2021.2006136


Yiğit Omay & Talha Göktentürk 
   

 15 

Austin, P. C., & van Buuren, S. (2025). Imputation of in-
complete ordinal and nominal data by predic-
tive mean matching. Statistical Methods in Me-
dical Research, 34(11), 2163–2182. 
https://doi.org/10.1177/09622802251362642 

Bach, K. M., Hofer, S., & Bichler, S. (2024). Adaptive le-
arning, instruction, and teaching in schools: Un-
raveling context, sources, implementation, and 
goals in a systematic review. OSF Preprints. 
https://osf.io/eyafq_v1/ 

Barton, K., & Barton, M. K. (2015). Package ‘MuMIn’ 
(Version 1.18) [Computer software]. 

Bates, D., Mächler, M., Bolker, B., & Walker, S. (2015). 
Fitting linear mixed-effects models using lme4. 
Journal of Statistical Software, 67(1), 1–48. 
https://doi.org/10.18637/jss.v067.i01 

Bayburtlu, Y. S. (2015). 2015 Türkçe dersi öğretim 
programı ve 2006 Türkçe dersi öğretim prog-
ramının değerlendirilmesi. Electronic Turkish 
Studies, 10(15). https://doi.org/10.7827/Tur-
kishStudies.8817 

Cahyono, D., & Rusiadi, R. (2025). The role of the teac-
her as a facilitator in the learning process: A re-
view of educational psychology. International 
Journal of Teaching and Learning (INJOTEL), 
3(1), 205–212. 

Caruana, E. J., Roman, M., Hernández-Sánchez, J., & 
Solli, P. (2015). Longitudinal studies. Journal of 
Thoracic Disease, 7(11), E537–E540. 
https://doi.org/10.3978/j.issn.2072-
1439.2015.10.63 

Chang, W. (2018). R graphics cookbook: Practical re-
cipes for visualizing data (2nd ed.). O’Reilly. 

Chen, S., & Xu, C. (2024). Predictive mean matching 
imputation procedure based on machine lear-
ning models for complex survey data. Journal 
of Data Science, 22(3), 456–468. 
https://doi.org/10.6339/24-JDS1135 

Cheon, S. H., Reeve, J., & Vansteenkiste, M. (2020). 
When teachers learn how to provide classroom 
structure in an autonomy-supportive way: Be-
nefits to teachers and their students. Teaching 
and Teacher Education, 90, 1–12. 
https://doi.org/10.1016/j.tate.2019.103004 

Chi, M. T. H., & Wylie, R. (2014). The ICAP framework: 
Linking cognitive engagement to active lear-
ning outcomes. Educational Psychologist, 
49(4), 219–243. 

https://doi.org/10.1080/00461520.2014.965
823 

De Boeck, P., Bakker, M., Zwitser, R., Nivard, M., Hof-
man, A., Tuerlinckx, F., & Partchev, I. (2011). The 
estimation of item response models with the 
lmer function from the lme4 package in R. Jo-
urnal of Statistical Software, 39(1), 1–28. 

Demir, İ. (2020). SPSS ile istatistik rehberi. Efe Aka-
demi. 

Dong, N., Reinke, W. M., Herman, K. C., Bradshaw, C. P., 
& Murray, D. W. (2016). Meaningful effect sizes, 
intraclass correlations, and proportions of vari-
ance explained by covariates for planning two- 
and three-level cluster randomized trials of so-
cial and behavioral outcomes. Evaluation Re-
view, 40(4), 334–377. 
https://doi.org/10.1177/0193841X16671283 

Doyle, W. (2013). Ecological approaches to classroom 
management. In Handbook of classroom ma-
nagement (pp. 107–136). Routledge. 

Duke, N. K., Ward, A. E., & Pearson, P. D. (2021). The 
science of reading comprehension instruction. 
The Reading Teacher, 74(6), 663–672. 
https://doi.org/10.1002/trtr.1993 

Field, A. (2009). Discovering statistics using SPSS 
(3rd ed.). SAGE Publications. 

Fox, J. (2016). Applied regression analysis and gene-
ralized linear models (3rd ed.). SAGE Publicati-
ons. 

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How 
to design and evaluate research in education 
(7th ed.). McGraw-Hill. 

Garson, G. D. (2013). Fundamentals of hierarchical li-
near and multilevel modeling. In G. Garson (Ed.), 
Hierarchical linear modeling: Guide and appli-
cations (pp. 3–26). SAGE Publications. 
https://doi.org/10.4135/9781483384450.n1 

Gautam, K. K., & Agarwal, R. (2024). The concept of fa-
cilitator in constructivist teaching. Journal of 
Teacher Education, 13. 

Göçer, A. (2014). Öğretmen rolleri, öğrenci etkililiği ve 
eğitim kazanımları bakımından Türkçe dersi 
metin işleme süreci. Milli Eğitim Dergisi, 
44(204), 167–198. 

Göktentürk, T., Omay, Y., Arıcı, A. F., Yazıcı, E., & Öz-
başı, S. (2025). Initial development and psycho-
metric validation of the self-efficacy scale for 
informational reading strategies in teacher 

https://doi.org/10.1177/09622802251362642
https://osf.io/eyafq_v1/
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.7827/TurkishStudies.8817
https://doi.org/10.7827/TurkishStudies.8817
https://doi.org/10.3978/j.issn.2072-1439.2015.10.63
https://doi.org/10.3978/j.issn.2072-1439.2015.10.63
https://doi.org/10.6339/24-JDS1135
https://doi.org/10.1016/j.tate.2019.103004
https://doi.org/10.1080/00461520.2014.965823
https://doi.org/10.1080/00461520.2014.965823
https://doi.org/10.1177/0193841X16671283
https://doi.org/10.1002/trtr.1993
https://doi.org/10.4135/9781483384450.n1


 Student-perceived teacher-related classroom ecology and reading achievement in Türkiye: A multilevel analysis of PISA 2018 data. 

 16 

candidates. Behavioral Sciences, 15(8), 1002. 
https://doi.org/10.3390/bs15081002 

Guthrie, J. T., & Klauda, S. L. (2014). Effects of class-
room practices on reading comprehension, en-
gagement, and motivations for adolescents. 
Reading Research Quarterly, 49(4), 387–416. 
https://doi.org/10.1002/rrq.81 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. 
(2019). Multivariate data analysis (8th ed.). Cen-
gage Learning EMEA. 

Hardy, I., Meschede, N., & Mannel, S. (2022). Measu-
ring adaptive teaching in classroom discourse: 
Effects on student learning in elementary sci-
ence education. Frontiers in Education, 7, 
1041316. 

Hattie, J. (2023). Visible learning: The sequel: A synt-
hesis of over 2,100 meta-analyses relating to 
achievement. Routledge. 

Hox, J. J., Moerbeek, M., & van de Schoot, R. (2017). 
Multilevel analysis: Techniques and applicati-
ons (3rd ed.). Routledge. 
https://doi.org/10.4324/9781315650982 

Hu, J., & Wang, Y. (2022). Influence of students’ per-
ceptions of instruction quality on their digital 
reading performance in 29 OECD countries: A 
multilevel analysis. Computers & Education, 
189, 104591. https://doi.org/10.1016/j.com-
pedu.2022.104591 

Keller, M. M., Goetz, T., Becker, E. S., Morger, V., & 
Hensley, L. (2014). Feeling and showing: A new 
conceptualization of dispositional teacher ent-
husiasm and its relation to students’ interest. 
Learning and Instruction, 33, 29–38. 

Keller, M. M., Hoy, A. W., Goetz, T., & Frenzel, A. C. 
(2016). Teacher enthusiasm: Reviewing and re-
defining a complex construct. Educational 
Psychology Review, 28(4), 743–769. 

Khoiri, M., Suyono, S., & Harsiati, T. (2025). Unlocking 
minds: The nexus of reading literacy and cogni-
tive strategies in educational advancement. 
College & Research Libraries News, 86(4), 157. 

Konrad, S. Č., Vodopivec, J. L., & Štemberger, T. 
(2024). Classroom climate and student–teac-
her relationship: A study among students and 
teachers in Slovenia. European Journal of Edu-
cational Research, 13(3), 1411–1420. 

Kunter, M., Frenzel, A., Nagy, G., Baumert, J., & Pekrun, 
R. (2011). Teacher enthusiasm: Dimensionality 

and context specificity. Contemporary Educa-
tional Psychology, 36(4), 289–301. 

Langelaan, B., Gaikhorst, L., Smets, W., & Oostdam, R. 
J. (2024). Differentiating instruction: Unders-
tanding the key elements for successful teac-
her preparation and development. Teaching 
and Teacher Education, 140, 104464. 
https://doi.org/10.1016/j.tate.2023.104464 

Lazarides, R., Gaspard, H., & Dicke, A.-L. (2019). Dyna-
mics of classroom motivation: Teacher enthu-
siasm and the development of math interest 
and teacher support. Learning and Instruction, 
60, 126–137. 

Li, H., Wang, C., Yang, Y., & Gu, Y. (2025). Teacher sup-
port, reading enjoyment, and self-efficacy: Pre-
dictors of student reading engagement and vo-
lume. Reading & Writing Quarterly, 41(6), 597–
611.https://doi.org/10.1080/10573569.2025.250950
5 

Little, R. J. (2024). Missing data analysis. Annual Re-
view of Clinical Psychology, 20(1), 149–173. 
https://doi.org/10.1146/annurev-clinpsy-
080822-051727 

Little, R. J. A., & Rubin, D. B. (2002). Statistical analysis 
with missing data (2nd ed.). Wiley-Interscience. 

Luo, T., & Derakhshan, A. (2024). Examining the role of 
classroom climate and teacher-student relati-
onships in EFL students’ perceived learning 
outcomes: A self-determination theory pers-
pective. Learning and Motivation, 88, 102062. 

Lyu, L., & Hu, J. (2025). Teacher support for students’ 
reading performance: The mediating role of 
emotional and cognitive engagement. SAGE 
Open, 15(2). 
https://doi.org/10.1177/21582440251338334 

Ma, L., Luo, H., & Xiao, L. (2021). Perceived teacher 
support, self-concept, enjoyment and achieve-
ment in reading: A multilevel mediation model 
based on PISA 2018. Learning and Individual 
Differences, 85, 101947. 

Ma, L., Xiao, L., & Hau, K.-T. (2022). Teacher feedback, 
disciplinary climate, student self-concept, and 
reading achievement: A multilevel moderated 
mediation model. Learning and Instruction, 79, 
101602. 

Ma, L., Xiao, L., & Jiao, Y. (2024). Mediation of reading 
enjoyment between teacher feedback and rea-
ding achievement: Cross-cultural generalizabi-

https://www.google.com/search?q=https://doi.org/10.3390/bs15081002
https://doi.org/10.1002/rrq.81
https://doi.org/10.4324/9781315650982
https://doi.org/10.1016/j.compedu.2022.104591
https://doi.org/10.1016/j.compedu.2022.104591
https://doi.org/10.1016/j.tate.2023.104464
https://doi.org/10.1080/10573569.2025.2509505
https://doi.org/10.1080/10573569.2025.2509505
https://doi.org/10.1146/annurev-clinpsy-080822-051727
https://doi.org/10.1146/annurev-clinpsy-080822-051727
https://doi.org/10.1177/21582440251338334


Yiğit Omay & Talha Göktentürk 
   

 17 

lity across 75 countries/economies. The Jour-
nal of Experimental Education, 92(3), 431–451. 
https://doi.org/10.1080/00220973.2023.220
8063 

MEB. (2006). İlköğretim Türkçe dersi öğretim prog-
ramı ve kılavuzu (6, 7, 8. sınıflar). Milli Eğitim Ba-
kanlığı. 

MEB. (2024). Ortaokul Türkçe dersi öğretim programı 
Türkiye yüzyılı maarif modeli. Milli Eğitim Ba-
kanlığı. 

Mo, J. (2019). How does PISA define and measure re-
ading literacy. OECD. 
https://doi.org/10.1787/efc4d0fe-en 

Munk, S., Ziernwald, L., Heine, J.-H., & Holzberger, D. 
(2024). How generalizable is the relationship 
between feedback and reading literacy across 
different competence levels, multilingual lear-
ners, and countries? A meta-analytic approach. 
International Journal of Educational Research 
Open, 7, 100382.  
https://doi.org/10.1016/j.ijedro.2024.100382 

Nakagawa, S., & Schielzeth, H. (2013). A general and 
simple method for obtaining R2 from generali-
zed linear mixed-effects models. Methods in 
Ecology and Evolution, 4(2), 133–142. 
https://doi.org/10.1111/j.2041-
210x.2012.00261.x 

OECD. (2018a). PISA 2018 technical report. OECD 
Publishing. 

OECD. (2018b). PISA 2018 technical report: Student 
questionnaire. OECD. 

OECD. (2019a). PISA 2018 assessment and analytical 
framework. OECD Publishing. 
https://doi.org/10.1787/b25efab8-en 

OECD. (2019b). PISA 2018 results (Volume I): What 
students know and can do. OECD Publishing. 
https://doi.org/10.1787/5f07c754-en 

OECD. (2019c). PISA 2018 results (Volume II): Where 
all students can succeed. OECD Publishing. 
https://doi.org/10.1787/b5fd1b8f-en 

OECD. (2021). 21st-century readers: Developing lite-
racy skills in a digital world. OECD Publishing. 

OECD. (2023). PISA 2022 results (Volume I): The state 
of learning and equity in education. OECD Pub-
lishing. https://doi.org/10.1787/53f23881-en 

Omay, Y., & Göktentürk, T. (2026, February 27–28). 
Examining the role of teacher-based percepti-
ons in explaining reading achievement: An 

analysis based on PISA 2018 data [Paper pre-
sentation]. Hagia Sophia 10th International 
Conference on Multidisciplinary Scientific Stu-
dies, Istanbul, Turkey. 

Öz, M. F. (2011). Uygulamalı Türkçe öğretimi (4th ed.). 
Anı Yayıncılık. 

Panadero, E., Jonsson, A., & Botella, J. (2017). Effects 
of self-assessment on self-regulated learning 
and self-efficacy: Four meta-analyses. Educati-
onal Research Review, 22, 74–98. 

Parsons, S. A., Vaughn, M., Scales, R. Q., Gallagher, M. 
A., Parsons, A. W., Davis, S. G., Pierczynski, M., & 
Allen, M. (2018). Teachers’ instructional adap-
tations: A research synthesis. Review of Educa-
tional Research, 88(2), 205–242. 
https://doi.org/10.3102/0034654317743198 

Pianta, R. C., Hamre, B. K., & Allen, J. P. (2012). Teac-
her-student relationships and engagement: 
Conceptualizing, measuring, and improving the 
capacity of classroom interactions. In S. L. 
Christenson, A. L. Reschly, & C. Wylie (Eds.), 
Handbook of research on student engagement 
(pp. 365–386). Springer. 
https://doi.org/10.1007/978-1-4614-2018-
7_17 

Praetorius, A.-K., Klieme, E., Herbert, B., & Pinger, P. 
(2018). Generic dimensions of teaching quality: 
The German framework of three basic dimen-
sions. ZDM–Mathematics Education, 50(3), 
407–426. 

Precellas, L. B. C., & Napil, M. C. (2024). Constructivist 
learning environment, critical thinking motiva-
tion, self-directed learning readiness, a struc-
tural equation model on students’ enga-
gement. Asian Journal of Advanced Research 
and Reports, 18(11), 124–141. 

Reeve, J. (2012). A self-determination theory perspec-
tive on student engagement. In S. L. Christen-
son, A. L. Reschly, & C. Wylie (Eds.), Handbook 
of research on student engagement (pp. 149–
172). Springer. https://doi.org/10.1007/978-1-
4614-2018-7_7 

Revelle, W. (2015). Package ‘psych’ [Computer 
software]. The Comprehensive R Archive 
Network. 

Roorda, D. L., Koomen, H. M. Y., Spilt, J. L., & Oort, F. J. 
(2011). The influence of affective teacher–stu-

https://doi.org/10.1080/00220973.2023.2208063
https://doi.org/10.1080/00220973.2023.2208063
https://doi.org/10.1787/efc4d0fe-en
https://doi.org/10.1016/j.ijedro.2024.100382
https://doi.org/10.1111/j.2041-210x.2012.00261.x
https://doi.org/10.1111/j.2041-210x.2012.00261.x
https://doi.org/10.1787/b25efab8-en
https://doi.org/10.1787/5f07c754-en
https://doi.org/10.1787/b5fd1b8f-en
https://doi.org/10.1787/53f23881-en
https://doi.org/10.3102/0034654317743198
https://doi.org/10.1007/978-1-4614-2018-7_17
https://doi.org/10.1007/978-1-4614-2018-7_17
https://doi.org/10.1007/978-1-4614-2018-7_7
https://doi.org/10.1007/978-1-4614-2018-7_7


 Student-perceived teacher-related classroom ecology and reading achievement in Türkiye: A multilevel analysis of PISA 2018 data. 

 18 

dent relationships on students’ school enga-
gement and achievement: A meta-analytic 
approach. Review of Educational Research, 
81(4), 493–529. 
https://doi.org/10.3102/0034654311421793 

Rubin, D. B. (2018). Multiple imputation. In S. van Buu-
ren (Ed.), Flexible imputation of missing data 
(2nd ed., pp. 29–62). CRC Press. 
https://doi.org/10.1201/9780429492259 

Rutkowski, L., Gonzalez, E., Joncas, M., & Von Davier, 
M. (2010). International large-scale assess-
ment data: Issues in secondary analysis and re-
porting. Educational Researcher, 39(2), 142–
151. https://doi.org/10.3102/0013189X10363170 

Ryan, R. M., & Deci, E. L. (2020). Intrinsic and extrinsic 
motivation from a self-determination theory 
perspective: Definitions, theory, practices, and 
future directions. Contemporary Educational 
Psychology, 61, 101860. 

Sakata, N., Bremner, N., & Cameron, L. (2022). A sys-
tematic review of the implementation of lear-
ner‐centred pedagogy in low‐ and middle‐in-
come countries. Review of Education, 10(3), 
e3365. https://doi.org/10.1002/rev3.3365 

Sarıer, Y. (2021). PISA uygulamalarında Türkiye’nin 
performansı ve öğrenci başarısını yordayan de-
ğişkenler. Türkiye Sosyal Araştırmalar Dergisi, 
25(3), 905–926. 

Schiefele, U., Schaffner, E., Möller, J., & Wigfield, A. 
(2012). Dimensions of reading motivation and 
their relation to reading behavior and compe-
tence. Reading Research Quarterly, 47(4), 
427–463. https://doi.org/10.1002/RRQ.030 

Shiel, G., McHugh, G., Denner, S., Delaney, M., Cosg-
rove, J., & McKeown, C. (2022). Reading literacy 
in Ireland in PISA 2018: Performance, policy 
and practice. 

Smale-Jacobse, A. E., Meijer, A., Helms-Lorenz, M., & 
Maulana, R. (2019). Differentiated instruction in 
secondary education: A systematic review of 
research evidence. Frontiers in Psychology, 10, 
2366. https://doi.org/10.3389/fpsyg.2019.02366 

Snijders, T. A. B., & Bosker, R. J. (2012). Multilevel 
analysis: An introduction to basic and advanced 
multilevel modeling (2nd ed.). SAGE Publicati-
ons. 

Tabak, G., & Göçer, A. (2013). 6-8. Sınıflar Türkçe dersi 
öğretim programının ürün ve süreç odaklı 

yazma yaklaşımları çerçevesinde değerlendiril-
mesi. Ahi Evran Üniversitesi Kırşehir Eğitim Fa-
kültesi Dergisi, 14(2), 147–169. 

Tao, Y., Meng, Y., Gao, Z., & Yang, X. (2022). Perceived 
teacher support, student engagement, and 
academic achievement: A meta-analysis. Edu-
cational Psychology, 42(4), 401–420. 
https://doi.org/10.1080/01443410.2022.2033
168 

Tarbiyati, R., & Riady, Y. (2025). The role of informa-
tion literacy in improving students’ abilities in 
the digital era. Formosa Journal of Science and 
Technology, 4(9), 2989–2998. 
https://doi.org/10.55927/fjst.v4i9.226 

UNESCO. (2025). What you need to know about lite-
racy. UNESCO. 

Uysal, İ., & Eren, A. (2021). ‘Eğri bir aynada doğruyu 
görmek’: PISA 2018 öğrenci başarısının doğru-
sal olmayan bir çerçevede incelenmesi. Journal 
of Uludag University Faculty of Education, 
34(3), 923–978. 

van Buuren, S., & Groothuis-Oudshoorn, K. (2011). 
mice: Multivariate imputation by chained equa-
tions in R. Journal of Statistical Software, 45(3), 
1–67. https://doi.org/10.18637/jss.v045.i03 

Wang, M.-T., & Degol, J. L. (2016). School climate: A re-
view of the construct, measurement, and im-
pact on student outcomes. Educational Psyc-
hology Review, 28(2), 315–352. 

Wiliam, D. (2017). Embedded formative assessment: 
Strategies for classroom assessment that dri-
ves student engagement and learning. Solution 
Tree Press. 

Wisniewski, B., Zierer, K., & Hattie, J. (2020). The 
power of feedback revisited: A meta-analysis 
of educational feedback research. Frontiers in 
Psychology, 10, 487662. 

Yazar, İ. (2019). Yapılandırmacılık bağlamında 2005-
2018 temel eğitim Türkçe programları. Ulusla-
rarası Sosyal Araştırmalar Dergisi, 12(64), 129–
136. 

Yıldız, M., & Akyol, H. (2011). İlköğretim 5. Sınıf öğren-
cilerinin okuduğunu anlama, okuma motivas-
yonu ve okuma alışkanlıkları arasındaki ilişki. 
Gazi Üniversitesi Gazi Eğitim Fakültesi Dergisi, 
31(3), 793–815. 

 

https://doi.org/10.3102/0034654311421793
https://doi.org/10.1201/9780429492259
https://doi.org/10.3102/0013189X10363170
https://doi.org/10.1002/rev3.3365
https://doi.org/10.1002/RRQ.030
https://doi.org/10.3389/fpsyg.2019.02366
https://doi.org/10.1080/01443410.2022.2033168
https://doi.org/10.1080/01443410.2022.2033168
https://doi.org/10.55927/fjst.v4i9.226
https://doi.org/10.18637/jss.v045.i03

