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ABSTRACT
This study investigated the psychometric quality and mean differences in 
Student–Teacher Relationship Drawings of 5-to-8-year-old children in the 
Netherlands and China. A sample of 239 children (52.3% boys, 47.7% girls) 
from different regions in the Netherlands and 190 children (49.5% boys, 
50.5% girls) from Zhejiang, China was recruited. Children were asked to draw 
a picture of themselves and their teachers twice, which were double-coded on 
seven dimensions by independent raters. Structural equation modelling sug
gested that a one-factor model was the best solution. The drawing dimensions 
had sufficient test–retest measurement invariance and test–retest reliability. At 
both timepoints, drawing dimensions reached partial scalar invariance across 
the Dutch sample and the Chinese sample. Drawings of Chinese children 
indicated more favourable relationships with teachers than those of Dutch 
children. Lastly, girls and older children perceived their relationships with 
teachers more favourably than boys and younger children. Our findings suggest 
that relationship drawings could be a useful tool to compare young children’s 
relationship perceptions with teachers across countries.
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Affective teacher–child relationships have been found to be important for 
young children’s school adjustment (Roorda et al., 2011, 2017). According 
to attachment theory (Pianta, 1992; Verschueren & Koomen, 2012), posi
tive teacher–child relationships provide children with emotional security 
to freely explore the school environment and become competent in later 
life, whereas negative relationships evoke emotional insecurity in children 
and harm their well-being. Furthermore, both teachers and children form 
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their own views and perceptions of the relationship, and their relationship 
perceptions may not always agree with each other (Pianta et al., 2003). 
Most studies, however, focused on teachers’ relationship perceptions and 
did not include young children’s perspectives (Harrison et al., 2007; Spilt 
et al., 2010). Measuring young children’s relationship perceptions is diffi
cult, as they have limited cognitive and verbal skills (Spilt et al., 2010). One 
possible solution is to use Student–Teacher Relationship Drawings (STRD; 
Harrison et al., 2007; McGrath et al., 2017; Zee et al., 2020). With STRD, 
children make a drawing of themselves and their teacher, which is later 
coded by independent raters. The drawing task requires little verbal skills 
and is a fun and natural way for young children to express their feelings 
and emotions.

Theoretical framework

Attachment theory (Pianta, 1992; Verschueren & Koomen, 2012) is often 
used to guide research about teacher–child relationships. According to 
attachment theory, teachers can function as a secure base and safe haven 
that support children to freely and comfortably explore the school envir
onment. A key concept in attachment theory is mental representations, 
which refer to the internalizing working models that include children’s 
thoughts, emotions, and ideas about themselves, their teacher, and the 
mutual relationship (Pianta et al., 2003). Mental representations can be 
reflected both at a conscious level and an unconscious level (Spilt & 
Koomen, 2009). Conscious mental representations are the feelings and 
thoughts children are directly aware of, which are often captured by using 
relationship questionnaires. In contrast, unconscious mental representa
tions reflect the implicit thoughts and emotions about the relationship 
that children are not consciously aware of. To measure young children’s 
unconscious relationship perceptions, a couple of Western studies have 
used relationship drawings (Harrison et al., 2007; McGrath et al., 2017; 
Murray et al., 2023). In clinical and family-child research, relationship 
drawings are a well-established and frequently used representational 
method (Fury et al., 1997). Drawing is a natural and age-appropriate 
way for young children to express their attitudes and emotions (Fury 
et al., 1997; Harrison et al., 2007). Furthermore, as drawings do not require 
reading skills and abstract thinking, it is considered a useful approach to 
reflect young children’s mental representations of teacher–child relation
ships (Harrison et al., 2007; McGrath et al., 2017).

EUROPEAN JOURNAL OF DEVELOPMENTAL PSYCHOLOGY 261



Literature review

Several studies have used the STRD and supported its psychometric 
quality among young children (Harrison et al., 2007; McGrath et al.,  
2017; Murray et al., 2023). These studies found adequate interrater relia
bility in coding drawings and expected gender differences in children’s 
drawing scores. In line with studies based on questionnaire data (McGrath 
& Van Bergen, 2015), boys’ relationship drawings showed more relational 
negativity than girls’ drawings (Harrison et al., 2007; McGrath et al., 2017; 
Murray et al., 2023). In terms of child age, studies based on questionnaire 
data revealed that teachers tend to experience their relationships with 
younger children as more positive than with older children (see McGrath 
& Van Bergen, 2015 for a review). However, the few studies based on 
young children’s relationship drawings suggested that younger children 
may experience their relationships with teachers less favourable (i.e., 
higher relational negativity) than older children (Harrison et al., 2007; 
Murray et al., 2023). In the present study, we therefore expected that 
drawings of boys and younger children would show less favourable 
relationships than girls and older children’s drawings.

Despite the previous support for the use of STRD, two main concerns 
remain. First, researchers have worried that young children’s relationship 
perceptions are unstable over time and, hence, it would be difficult to 
measure them reliably (Chen et al., 2023; Spilt et al., 2010). Only two 
studies so far used the STRD at multiple time points, either three months 
(McGrath et al., 2017) or 12 months apart (Murray et al., 2023). These 
studies showed that young children’s relationship perceptions were 
only moderately stable over time (e.g., r = .36 in Murray et al., 2023). As 
the measurement occasions in the two previous studies were relatively far 
apart (three months or more), it is not clear whether this low stability is 
due to the instability of young children’s perceptions or to actual changes 
in the relationship quality. The present study, thus, aimed to examine 
whether young children’s STRD would be reliable over time (i.e., test– 
retest reliability). To prevent the confounding of developmental changes 
in children’s relationship perceptions, we scheduled the two measure
ments of STRD in a short period of time (one to two weeks apart).

Second, studies with STRD tend to be conducted in Western countries 
(e.g., Australia, the Netherlands), whereas little is known about its psycho
metric quality in Eastern, collectivistic countries (e.g., China). One excep
tion is the study of Chen et al. (2022), who found that children’s STRD had 
partial scalar measurement invariance across China and the Netherlands. 
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However, Chen et al. (2022) focused on upper elementary students. 
Hence, it remains unclear whether STRD can be adequately used among 
young children in Eastern countries. As STRD hardly include verbal state
ments, this method tends to be less biased by different translations and 
interpretations than relationship questionnaires (Chen et al., 2022). It 
therefore appeared relevant to examine whether STRD could be used to 
compare young children’s relationship perceptions in different countries.

The present study

In the present study, we asked 5-to-8-year-old children in the Netherlands 
and China to make a drawing of themselves and their teacher at two time 
points, one to two weeks apart. We formulated the following hypotheses: 
First, we expected that STRD would be measurement invariant and show 
sufficient test–retest reliability across the two time points. Second, we 
hypothesized to find sufficient measurement invariance across countries 
to allow the comparison of mean differences (Chen et al., 2022). Based on 
previous research using relationship questionnaires, we hypothesized 
that Chinese children’s drawings would reflect more favourable relation
ships than those of Dutch children (Beyazkurk & Kesner, 2005; Chen et al.,  
2019). Third, to get an indication of the validity of STRD, we looked at how 
STRD scores correlated with children’s gender and age. Based on findings 
from most drawing studies (Harrison et al., 2007; Murray et al., 2003), we 
hypothesized that drawings of girls and older children would indicate 
more favourable relationship perceptions than those of boys and younger 
children.

In one of our previous papers (Chen et al., 2022), we also examined 
differences in STRD among Dutch and Chinese children. However, this 
previous study focused on upper elementary students, whereas the pre
sent study looked at young children’s drawings. Furthermore, a unique 
strength of the present study is that we used a test–retest design to 
examine the stability and test–retest measurement invariance of STRD.

Methods

Participants and procedure

The current study included 239 children (52.3% boys, 47.7% girls) from 38 
classes in different regions across the Netherlands. The Dutch children 
were on average 5.78 years old (SD = 0.78; range = 5–8 years). The Chinese 
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sample included 190 children (49.5% boys, 50.5% girls) from 19 classes in 
Zhejiang, China. They were, on average, 5.60 years old (SD = 0.51, range =  
5–7 years).

Ethical approval of the data collection was gained from the University 
of Amsterdam [file number: 2018-CDE-9440]. Data were collected in 
the second half of the 2018–2019 and 2019–2020 school year. In both 
countries, schools were contacted from online address lists and personal 
networks. From each participating classroom, ten children were randomly 
selected to participate. In the Netherlands, parents provided active con
sent for their child’s participation. In China, parents could object against 
their child’s participation (passive consent). As we used encrypted num
bers instead of children’s names in China, this is in line with the ethical 
principles in China and the Declaration of Helsinki. Children completed 
the drawing task in a small group (5–10 children per group) outside the 
classroom, with only a research assistant being present. Children made 
a drawing of their teacher twice, with one to two weeks in between. 
Teachers/research assistants reported about children’s gender (0 = boy, 1  
= girl) and age (in years).

Student–teacher relationship drawings

Children were instructed to ‘draw a picture of yourself and your teacher’ 
on a white A4 paper (Harrison et al., 2007). Making the drawing took 
around 10–15 minutes. After finishing the drawing, children were asked 
about which figure represented the teacher and which was the child. This 
was done to ease the interpretation of the drawings. Subsequently, all 
drawings were double-coded by trained raters in seven dimensions from 
the coding scheme of Zee and Roorda (2017). Raters indicated to what 
extent a drawing fitted the description of each dimension, from 1 (little 
evidence for the construct) to 7 (ample evidence for the construct).

Among the seven dimensions, two dimensions reflect positive tea
cher–child relationships. Pride/happiness looks at the presence of positive 
emotions, smiling faces, and child and teacher doing something fun 
together. Vitality/creativity focuses on the degree of the colours and 
details in the drawings and reflects children’s emotional involvement in 
the relationship. The other five dimensions capture negative aspects of 
the relationship: Anger/tension looks at presence of negative emotions, 
angry faces, and aggressive symbols (e.g., scratches, blood). Bizarreness/ 
dissociation focuses on more extreme or unconscious negative emotions, 
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indicated by unusual and fantasy symbols (e.g., devils, sharp teeth). 
Emotional distance/isolation reflects children’s feeling of being estranged 
from teachers, for example, by drawing barriers between teacher and 
child. Vulnerability reflects children’s feelings of being threatened by 
the teacher (e.g., by drawing a very large teacher and an anxious looking 
small child). Role reversal indicates that the child sees the teacher as 
lacking authority and being unreliable (e.g., the child is more powerful 
and bigger than the teacher). Drawing examples and the corresponding 
rating scores are provided in Figure 1.

The coding system has shown good psychometric quality for coding upper 
elementary children’s drawings, both in the Netherlands (Zee et al., 2020) and 
in China (Chen et al., 2022). In the present study, inter-rater reliabilities were 
good to excellent, both in the Dutch sample (.70 ≤ ICCs ≤ .84) and in the 
Chinese sample (.78 ≤ ICCs ≤ .91). In the remainder of the analyses, we 
aggregated the scores of the two raters for each drawing dimension.

Analyses

Data were analysed in Mplus version 7.4 (Muthén & Muthén, 1998/2015). 
First, we examined measurement invariance and test–retest reliability of the 
drawing dimensions across the two time points. A two-factor model, 

Figure 1. Example drawings and rating scores on the drawing dimensions.
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distinguishing between positive relationships and negative relationships 
did not converge. Therefore, we tested measurement invariance based on 
a one-factor model, with the seven drawing dimensions loading on one 
factor representing relational negativity. Using one-factor of relational 
negativity is also in line with previous research about STRD (Chen et al.,  
2022; Harrison et al., 2007). To examine test–retest invariance, we built 
a latent factor model with two factors (T1 relationship quality and T2 
relationship quality). In the baseline model (configural invariance), all factor 
loadings and intercepts were freely estimated. All factor loadings and 
intercepts were then constrained, to check metric invariance and scalar 
invariance respectively. When the more constrained model fitted worse 
than the previous one, measurement invariance did not hold. Model 
equivalence was indicated by non-significant chi-square differences, ∆CFI 
≥-.010, ∆RMSEA ≤.015, and ∆SRMR values ≤ .030 and .010 for metric and 
scalar invariance (Chen, 2007). When sufficient measurement invariance 
could be established, we looked at the covariance between the two latent 
factors, to examine test-rest reliability.

Second, multiple group models were used to test cross-country mea
surement invariance, for the two time points separately. The model 
comparison procedure was the same as described above. When measure
ment invariance across countries could be established, we examined 
mean differences in children’s relationship perceptions across countries. 
Lastly, we examined gender differences and age differences in STRD by 
predicting the latent factor by child gender and child age, for the Dutch 
sample and Chinese sample separately. All models were estimated with 
the MLR estimator. Missing values (<4.9% per variable) were handled with 
the FIML function. The multi-level structure of our data (children nested 
within classrooms) was accounted for by using the ‘Type = Complex’ 
function.

Results

We first examined internal consistency reliability of the STRD. The drawing 
dimensions showed high internal consistency, both in the Dutch sample 
(Cronbach’s alpha = .90 at T1 and T2; McDonald’s omega = .91 at T1 and 
.92 at T2) and in the Chinese sample (Cronbach’s alpha = .88 at T1 and .87 
at T2; McDonald’s omega = .90 at T1 and .89 at T2).

Results of model fit and model comparison statistics of testing mea
surement invariance can be found in Table 1. First, in terms of test–retest 
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measurement invariance, the configural model had a satisfactory model 
fit. Both metric invariance and scalar could be reached across the two time 
points. The final scalar invariance model showed satisfactory model fit. In 
this model, relationship quality measured at the two time points was 
moderately correlated (r = .60, p < .001), indicating acceptable test–retest 
reliability.

Second, we tested cross-country measurement invariance. At T1, the 
drawing dimensions reached metric and partial scalar invariance across 
the Dutch and Chinese sample. The intercepts for emotional distance/ 
isolation and role reversal were freed in the partial scalar invariance 
model, which fitted the data well. At T2, the drawing dimensions also 
showed metric invariance and partial scalar invariance across samples. 
The intercept of role reversal was freed in the final partial scalar invariance 
model. Testing of mean differences showed that drawings of Chinese 
children presented more favourable teacher–child relationships than 
those of Dutch children, both at T1 (Cohen’s d = 0.59, p < .001) and T2 
(Cohen’s d = 0.53, p < .001).

Lastly, girls’ drawings showed more favourable relationship quality 
than boys’ drawings, in both samples at both T1 and T2 (.43 ≤ β ≤ .52, 
ps < .001). Older children’s drawings indicated more favourable relation
ships with teachers than younger children’s drawings, in the Chinese 
sample at both timepoints, and in the Dutch sample at T1 (.17 ≤ r ≤ .25, 
ps < .05).

Table 1. Model fit and model comparisons of testing measurement invariance.
χ2 df RMSEA CFI SRMR Δχ2 df p ΔRMSEA ΔCFI ΔSRMR

Test-Retest Measurement Invariance
Configural 

Invariance
240.65 67 .078 .959 .056

Metric Invariance 247.51 73 .075 .958 .060 10.13 6 .119 −.003 −.001 .004
Scalar Invariance 250.69 79 .071 .959 .059 4.78 6 .572 −.007 0 .003

Cross-country Measurement Invariance T1
Configural 

Invariance
46.14 22 .072 .987 .025

Metric Invariance 55.50 28 .068 .985 .041 9.78 6 .134 −.004 −.002 .016
Scalar Invariance 95.99 34 .092 .967 .071 40.49 6 <.001 .024 −.018 .030
Partial Scalar 

Invariance
63.86 32 .068 .983 .050 1.39 4 .081 .000 −.002 .011

Cross-country Measurement Invariance T1
Configural 

Invariance
62.68 22 .095 .978 .034

Metric Invariance 62.90 28 .078 .981 .042 1.39 6 .875 −.017 .003 .008
Scalar Invariance 94.02 34 .093 .967 .061 29.33 6 <.001 .015 −.014 .019
Partial Scalar 

Invariance
73.63 33 .078 .978 .047 1.47 5 .055 .000 −.003 .003

EUROPEAN JOURNAL OF DEVELOPMENTAL PSYCHOLOGY 267



Discussion

Although more research is needed, three main findings emerged from the 
present study. First, young children’s relationship perceptions measured 
by relationship drawings seemed to be measurement invariant and rela
tively stable across the two time points. As the test–retest stability of STRD 
was stronger in the present study than in previous research (Murray et al.,  
2023), our findings suggest that young children’s relationship perceptions 
could be stable when compared across a shorter time period. Therefore, it 
might be sufficient to let young children make only one drawing to 
capture their relationship perceptions at a specific moment in the 
school year. When the focus is on developmental changes in the relation
ship across a school year, it would still be necessary to include multiple 
measurement occasions (e.g., at the start and end of the school year; cf., 
Murray et al., 2023). Future research could investigate whether measure
ment invariance across time points would also be found when there is 
a longer time interval between measurement occasions.

Second, STRD showed partial scalar measurement invariance across the 
Netherlands and China, indicating that mean comparisons across coun
tries could be made. It thus seems that STRD could not only be used to 
compare upper elementary students’ relationship perceptions across 
countries (Chen et al., 2022, 2024) but also for those of younger children 
(i.e., 5-to-8-year-olds). Furthermore, in line with previous research based 
on questionnaire data (Beyazkurk & Kesner, 2005; Chen et al., 2019), 
drawings of Chinese children showed more favourable relationships 
with teachers than those of Dutch children, which further supports the 
idea that there are cross-country differences in teacher–child relation
ships. These cross-country differences may be explained by the cultural 
dimensions model (Hofstede et al., 2010). According to this model, China 
is a collectivistic society, emphasizing interpersonal connectedness and 
interdependency. In contrast, the Dutch society is more individualistic, 
prioritizing personal goals, autonomy, and independence of individuals. 
As a result, children in China may be more expected and guided to form 
intimate relationships and avoid conflict with teachers, and thus formed 
more favourable relationships with teachers than children in the 
Netherlands (Chen et al., 2019).

Third, the drawings of girls and older children seemed to indicate 
more favourable relationships with teachers than those of boys and 
younger children, which was in line with previous research with STRD 
in Western countries (Harrison et al., 2007; Murray et al., 2023). These 

268 M. CHEN AND D. L. ROORDA



results provide further support for the validity of STRD among young 
children.

As limitations, the present study included children from the 
Netherlands and China and, hence, our findings may not generalize 
to other countries. Second, as we used a test–retest design, we were 
only able to get a relatively small sample size, which hindered us to do 
more complicated analysis such as cross-gender measurement invar
iance across countries. Future research may include a larger sample 
and investigate whether the drawing dimensions were measurement 
invariant across gender. Finally, we did not investigate how drawings 
dimensions could be associated with other related constructs (e.g., 
relationships with parents or peers) or child outcomes (e.g., school 
adjustment; cf., Harrison et al., 2007). Despite these limitations and 
the need for future research, some practical implications of our study 
might be formulated. The results suggest that STRD can be reliably 
used to capture young children’s relationship perceptions and to make 
cross-country comparisons. As such, they provide a valuable tool for 
future research to make those cross-country comparisons based on 
young children’s perceptions and not only based on teachers’ percep
tions (cf., Beyazkurk & Kesner, 2005). On a more practical level, the 
found cross-country differences in young children’s perceptions sug
gest that school practitioners should be cautious when applying rela
tionship-focused interventions (e.g., Spilt et al., 2012) developed in 
other countries into the local context.
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