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The cross-cultural suitability
analysis of “the Educator
Cognitive Sensitivity scale”:
Empirical exploration from early
childhood teachers

Beibei Lu, Dezhi Chen* and Congcong Yan

Hangzhou Preschool Teachers College, Zhejiang Normal University, Hangzhou, Zhejiang, China

The applicability of the Educator Cognitive Sensitivity (ECS) scale is an
important prerequisite for promoting teachers'cognitive sensitivity concepts
and research. For this reason, we have expanded the study of the measurement
properties of the ECS scale in the Chinese context of early childhood teachers
and promote the development and research of cognitive sensitivity of teachers
in the context of Chinese culture. The scale was used to evaluate 100 Early
childhood teachers from a province in eastern China. The results showed that
the internal consistency of the scale was good. The structural validity analysis
results of the scale were similar to the existing research results; taking some
items in the curriculum promotion of “The Path Towards Excellence—Chinese
Kindergarten Education Quality Rating Standards” and children’s development
scale as the target, the empirical validity analysis results showed that the
empirical validity of the scale was not very ideal, which needs further practical
exploration in the future.

KEYWORDS

early childhood teachers, cognitive sensitivity, cross-cultural suitability analysis,
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Introduction

The Educator Cognitive Sensitivity (ECS; Pauker et al., 2018) refers to the ability
of educators to create an environment of cognitive stimulation when interacting with
a less experienced partner while adapting to the children’s inner state, including
cognition and emotion. It includes three aspects: back-and-forth interaction,
understanding children’s thoughts and feelings, and speaking to children using the
language they can understand (Landry et al., 1996, 2000; Fox and Hane 2008; Laranjo
etal., 2010; Prime et al., 2014, 2016; Pauker et al., 2018). Previous studies had shown
that the cognitive sensitivity of kindergarten educators is of great significance to the
development of children’s cognition, social interaction, sense of achievement and self-
efficacy. For example, some studies believed that teachers with high cognitive
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sensitivity would provide a more positive atmosphere and
high-quality teaching, and children would have more
opportunities and support for language and mathematics
learning, which was more conducive to their academic growth
(Glaser 2000; Hoff 2006; Burchinal et al., 2008). Some studies
had shown that the higher the teachers’ cognitive sensitivity,
the better they were at understanding children’s thoughts and
feelings, and the more correctly they can assess children’s
emotional status and gave positive emotional support;this
repeated correct emotional measurement can also help
children become aware of their own and others’ psychological
states, and even manage their own behavior, and promote
children’s social interactions (Dunn 2002; Meins et al., 2002;
Carpendale and Lewis 2004; Lundy 2013).Cognitively sensitive
teachers could provide timely cognitive and emotional support
and assistance to children, and establish positive mutual
partnerships with children, promoting children’s cognitive and
social communication skills while also effectively promoting
the development of a sense of achievement and self-efficacy
(Bandura 1997; Bernier et al., 2010).

In practice, to explore the cognitive sensitivity of early
childhood educators, measurement is an important method
and path. At present, the method of observation is mainly
adopted in the evaluation of the cognitive sensitivity of
educators. The ECS scale (Pauker et al., 2018) is one of the most
widely used assessment tools. A previous study (Pauker et al.,
2018) had been conducted by assessing 350 infant and toddler
educators from early childhood care and educational
institutions, and conducting reliability and validity analysis
based on the assessment results, showing that the scale had
good internal consistency (Cronbach’s a coefficient value of
0.96) and Inter-rater reliability (0.85); at the same time, Pauker
et al,, (2018) also used Exploratory Factor Analysis (EFA) to
explore the structural validity, and the results of the study
concluded that the scale has a single-dimensional structure. In
terms of concurrent validity, this scale was related to multiple
dimensions of the Classroom Assessment Scoring System
(CLASS, La Paro et al., 2012) except for negative atmosphere,
correlation coefficients ranging from 0.41 to 0.55, and all are
significant. And the correlation coefficients with the Infant/
Toddler Environment Rating Scale-Revised (ITERS-R, Harms
et al, 2003), were 0.21-0.40 and significantly moderately
correlated (Pauker et al.,, 2018).

The existing studies were all based on the Canadian cultural
background of Pauker et al., (2018). In China, awareness and
research on teachers’ cognitive sensitivities have not yet begun,
and the results of related research have hardly been reported.
The cross-cultural applicability of the ECS scale is an important
prerequisite for promoting teachers’ cognitive sensitivity
concepts and research. Therefore, we expand the study of the
measurement properties of the ECS scale in the Chinese context
of kindergarten educators and promote the development and
research of teachers’ cognitive sensitivity in the context of
Chinese culture.
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Materials and methods
Participants

First of all, 100 early childhood teachers from 50 classes were
randomly sampled from two cities in an eastern province of China
by stratified sampling (M =27.5,SD =5.2). The 50 classes included
12 pre-school classes (age 3-4), 19 pre-kindergarten (age 4-5) and
19 kindergarten classes (age 5-6) respectively. Secondly, six
children (3 males and 3 females) were randomly selected from
each sample class to participate in the development evaluation of
children’s language and mathematics. As a result, a total of 300
young children participated in the child development assessment.
After excluding missing and invalid samples, among the 300
young children, the number of valid samples participating in the
language assessment was 262 (M=4.6, SD=0.9), and that in
mathematics evaluation was 245 (M =4.7, SD=0.8).

Measurement instruments

The educator cognitive sensitivity scale

Co-developed by Pauker et al., (2018), the ECS scale aimed to
evaluate the cognitive sensitivity of educators in early care and
educational institutions who were in close contact with children,
but also as a tool to promote educators’ professional development.
The English edition scale and corresponding coding manual were
first translated into Chinese by two early-childhood education
professionals, and a first Chinese draft was formed after several
rounds of discussion, revision and adjustment which were all
carried out in accordance with the Chinese grammatical structure,
wording and comprehensibility. After unified and rigorous scale
evaluation training, 20 graduate students from early-childhood
education majors applied the scale and coding manual to observe
and evaluate 40 kindergarten educators. After the pilot use of the
scale, the interview method was used to collect the suggestions of
20 evaluators on the revision of the scale and coding, and then the
Chinese edition of the scale was further revised and refined.

The scale contains a total of 21 items, each of which employs
the 5-point Likert scale, where 1 =not at all true,... 5=very true,
which aligns with the original English scale. An example of the
item content, scoring method and corresponding operation
instructions are shown in Table 1.

The path towards excellence—Chinese
kindergarten education quality rating standards
This study used subscale called “Three Field Curriculum
Promotion (TFCP)” in the Path Towards Excellence—Chinese
Kindergarten — Education — Quality — Rating  Standards
(PTE-CKEQRS; Chen et al., 2021) with good reliability as the
validity criteria to discuss the empirical validity of the ECS
scale. Former studies have shown that the process quality of the
classroom in which children are located, has a significant effect
on children’s al.,, 2001;

development (Campbell et
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TABLE 1 Examples of project content, scoring methods and operation
instructions.

Item 6 (Not at all true) Coding manual
(very true)
This educator is 12345 When asked verbally or

responsive to children’s non-verbally by a child for

request for help, even assistance, this educator
those that are subtle and/ responds immediately and
or nonverbal. appropriately in any form.
(Examples: reassures child
verbally or non—verbally,
approaches child, guides

child in task.)

Peisner-Feinberg et al., 2001; Nores et al., 2005; Burchinal
et al., 2008, 2015; Burchinal et al., 2011; Li et al., 2016). The
process quality mainly includes educator-child interaction and
curriculum (activities), etc., and emphasizes the factors related
to educators in activities (Mashburn et al., 2008; Vandell et al.,
2010; Li and Hu 2012). The TFCP subscale in the PTE-CKEQRS
was used to measure the process quality of the class, based on
the five fields of child’s health, language, society, science and
the arts. In this study, it was used as a benchmark to measure
the effectiveness of the ECS scale. After calculation, the internal
consistency coeflicient of the five fields was 0.748.

The child development assessment tool

Child development assessment was mainly based on two
aspects: language, mathematics. Children’s language adopts the
Peabody Picture Vocabulary Test (Revised edition—A type, PPVT;
Dunn & Dunn and Dunn 1981) with widely used and good
measurement properties. The item uses 0-1 scoring method, and
the correct answer was marked “1” and the wrong answer was “0.”
The internal consistency coefficient of PPVT in this paper was
0.980. Children’s mathematical developments were mainly
measured based on the Research-based Early Maths Assessment-
Short Form (REMA-SF; Weiland et al., 2012), some studies had
confirmed that the REMA-SF has good reliability and validity
(Clements et al., 2008; Weiland et al., 2012; Sarama and Clements
2017). A score of “1” for correct answer and “0” for error or no
answer in this scale, the internal consistency coefficient of this
scale was 0.872.

Procedure

All raters were uniformly and rigorously trained in assessment,
each sample class is assigned five raters, of which two were
responsible for the ECS scale assessment, the other two were
responsible for the evaluation of the TFCP subscale of
PTE-CKEQRS, and the last one was responsible for the child
development assessment.

For the evaluation of the ECS scale and the TFCP subscale
of PTE-CKEQRS, non-participatory observation under natural
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scenarios was used, and the time was generally from 8a.m. to
4p.m. The two raters score individually and then discuss
together, with the discussion score as the final result, and the
scoring consistency was calculated to be 0.765 and 0.822,
respectively.

For the child development assessment, each child was tested
with PPVT and REMA-SF. The assessment guidelines and
procedures were strictly in accordance with the instructions of
each scale. All measurement was accomplished in approximately
20 to 35min for one child. The child had a break when he or she
was tired and inattentive during the assessment, and then the
testing was continued under the child’s consent. In addition, the
written consent of the children’s parents or guardians was obtained
before the child development assessment, and the children’s
research ethics were strictly observed. Participants had the option
to quit the testing at any moment.

Data analysis

Data analysis was processed and analyzed by SPSS 26.0 and
HLM 8.0 software.

Results

Descriptive statistics and internal
consistency

The results of descriptive statistics and internal consistency
were shown in Table 2. The minimum of the item score was 1, the
maximum was 5 and the mean of the item score was between
3.290 and 4.200. The value of SD and SE were all below 1. The
item-total correlation was all significant (p <0.05) and the
minimum item-total correlation was item 11 (r =0.209) The
internal consistency used the Cronbach’s coefficient, the results of
the current study showed that the internal consistency of the scale
was 0.884.

Structure validity

First, the results of the applicable condition analysis of EFA
showed that it was feasible to adopt this method (KMO =0.769,
Barlett’s=765.351, df =210, p <0.01). Secondly, combined with
the parallel analysis method (see Figure 1), the result was
extracted from a common factor, and its variance contribution
rate was 28.101%. The results of the optimal oblique rotation
method show that all but the 6th and 11th items had the factor
loadings coefficient of 0.4 or above (see Table 3). This result
further verified the one-factor structure of ECS scale, but the
variance contribution and the factor loading coefficient of
individual items were both lower than the Pauker et al’s (2018)
research results.
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Empirical validity

Take the evaluation results of TFCP as the
effectiveness criterion

The basic situation of the assessment results of the five items
in the TFCP section of PTE-CKEQRS and the correlation

TABLE 2 Basic assessment conditions, internal consistency and Item-
total correlation of the ECS scale.

10.3389/feduc.2022.1055847

analysis with the cognitive sensitivity of early childhood
teachers are shown in Table 4. At the same time, the sum of
these five items was used as an effectiveness criterion to further
explore the empirical validity of the ECS scale. The results
showed that there was no significant correlation between the
evaluation results of teachers’ cognitive sensitivity and the five
items of class process quality, or with the sum of these five
items. Among them, there was no significant correlation with
the two items of society and science.

Min. Max. Mean SD SE Item-total
correlation Take the results of the child development as

Iteam1 2 5 4.200 0.586  0.059 0.608%* the effectiveness criterion
Item2 2 5 3290  0.868  0.087 0.556%%
Item3 2 5 3740 0613 0.061 0.552%% Analytical methods
Item4 2 5 3450 0687 0.069 0.481%* A basic descriptive statistical overview of child development
Item5 2 5 3940 0633 0063 0.588** measurement was first provided in the current study. Secondly,
Item6 2 5 3.760  0.588  0.059 0.443%% Multilevel Linear Model (MLM) was used to analyze and verified
Item7 2 5 3730 0750 0075 0.697%* whether the cognitive sensitivity of teachers promoted children’s
Items 1 5 3490 0870 0.087 0.541%* development. Specifically, a two-level linear model was
Item9 2 5 3.510 0.628  0.063 0.500%* constructed: level 1 was the child individual, and the predictor
Item10 2 5 3.650 0.869  0.087 0.652%% variables were the gender and age; level 2 was the class level, and
Ttem1l 3 > 4100 0.628  0.063 0.209% the predictor variables were mainly the cognitive sensitivity of the
ftem12 2 > 4030 0643 0064 0602 teachers. Outcome variable was the result of child development
Tem13 2 5 4080 0825 0.082 06887 (PPVT and REMA-SF, respectively). The specific modeling
Item14 2 5 3940 0776 0.078 0.497%% process was as follows.
ftem15 2 > 3950 0.730 - 0.073 0691 The Null Model: Acted as a baseline model and did not
lteml6 z > 3460 06730067 0.4877% contain any predictors. Based on the Intra-class Correlation
Ttem17 2 5 3350 0744 0.074 04847 Coefficient (ICC), i.e., the ratio of the difference between the
ltem18 z > 4000 0682 0068 0:530% groups to the total variation, it was judged whether it could
Item19 1 5 3670  0.637  0.064 0.594 be analyzed by MLM.
ltem20 2 > 3380 0801 0.080 0:556™% Model I: On the basis of the null model, individual
ftema1 : > 790 0782 0078 0567 predictors, e.g., demographic variables such as gender and age,
TOtlal . 7 7810 8307083 0.884 were included to discuss the impact of individual-level
scale

variables on child development. The expression was as the

* represents significant at the level of 0.05; ** represents significant at the level of 0.01.

following E (2):

FIGURE 1

Exploratory factor analysis versus parallel analysis results.

Blue: A lithotripsy for factor analysis of the data
Orange: Random data matrix eigenvalues
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TABLE 3 The common factor loading coefficient.

Item Coefficient Item Coefficient Item  Coefficient

Item1 0.613 Item8 0.486 Item15 0.690
Item2 0.529 Item9 0.488 Item16 0.432
Item3 0.516 Item10 0.651 Item17 0.458
Ttem4 0.426 Ttem11 0.127 Item18 0.496
Item5 0.555 Ttem12 0.589 Item19 0.562
Item6 0.386 Item13 0.694 Item20 0.497
Ttem?7 0.683 Ttem14 0.432 Ttem21 0.512

TABLE 4 The basic situation of the assessment of TFCP and the
correlation with ECS.

Min Max M SD Correlation
Health 2.50 5.50 3.725 0.726 0.046
Language 1.50 4.50 3.265 0.785 0.041
Society 2.20 5.80 3.788 0.796 —0.059
Science 1.40 4.20 2.645 0.748 —0.122
Arts 1.00 5.00 2.296 0.770 0.199
Sum of the 9.90 20.50 15.718 2.699 0.030

five projects

Levell : yij = ﬂ()j + ﬂlj (gender) + ﬂgj (age) +ejj.

Level2: Bo; =vyo0 +uo

Bij =710

B2j =72 E(2)

Model II: Based on Model I, class-level predictor, teachers’
cognitive sensitivity, was incorporated to discuss the impact of
class-level predictor on child development. The expression was as

the following E (3):

Levell: yjj = Bo; + ﬁlj(gender)+ ﬁzj(age)+e,-j

Level2: Bo; =v00 + 701 (teachers' cognitive sensitivity) +up;

Bij =10

B2j =720 E(3)

Model III: Based on Model II, the cross-layer interaction of

two level predictors was discussed. The analysis results of Model
I (see Table 5) showed that gender did not play a significant
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predictive role in child development, so Model III only discussed
the cross-layer interaction between cognitive sensitivity of
teachers and age. The expression was as the following E (4):

Levell: yjj = Boj + P1j * gender + Bo ; * age + ¢;;

Level2: By =y00 + yo1 * (teachers' cognitive sensitivity)+ug ;

Bij =10

B2j =720 + 721 * (teachers' cognitive sensitivity) E(4)

Analytical results
(1) Results of the Null Model
According to the null model results (see Table 5), the ICC values
of PPVT and REMA-SF were obtained as 0.604 and 0.545, respectively.
Depending on the value of ICC was greater than 0.138, it was
necessary to use MLM to analysis the data (Cohen et al., 1990).
(2) Results of Model I
The analytical results of Model I were shown in Table 5 (Model
I column). It can be seen from the table that gender had a significant
predictive effect on children’s REMA-SF, but not on PPVT; Age had
a significant predictive effect on PPVT and REMA-SF development
in children. According to the S&B (Snnijders & Bosker) method,
the proportion of variance explained by individual-level predictors
was calculated (Snijders and Bosker 1994, 2011). As shown in
Table 5, individual-level predictors (gender and age) explained
47.9% of the variance variation of PPV T in children, 40.5% of the
variance variation in children’s REMA-SF. The model fit indices
showed a decrease in deviance.
(3) Results of Model II
The analytical results of Model II were shown in Table 5
(Model IT column). It can be seen from the table that teachers’
cognitive sensitivity did not have a significant predictive effect on
PPVT and REMA-SF development in children. The S&B method
was also used to calculate the proportion of variance explained by
adding class-level predictive variables (see Table 5). At this time,
the variance variation explained by the cognitive sensitivity of
teachers at the class level for children’s PPVT was 73.8%; the
variance variation interpreted for children’s REMA-SF was 63.1%.
Compared with the variation explained by Model I, there was an
increase. The results of model fit indices appeared that the value
of deviance barely changed from Model I to Model II.
(4) Results of Model ITI
The analysis results of model 3 were shown in Table 5 (Mode
III column). It can be seen from the table that there was no
significant cross-layer interaction between teachers’ cognitive
sensitivity and children’s age. In addition, after the addition of
interaction terms, the values of T, and o, in Model III were
increased compared with those in Model II, but the increase was
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TABLE 5 Analysis results of two-level linear model.

10.3389/feduc.2022.1055847

Level 1 dependent Null Model Model I Model IT Model II1
variable(M + SD)

Fixed effect

Intercept (yoo) PPVT(56.78 +24.04) 57.029%%* —18.090%* —38.298%* —10.503
REMA-SF(15.98 +8.76) 15.521%% —10.499%%* —12.863 —15.863

Gender (yy0) PPVT / 1.058 1.095 1.131
REMA-SF / 2.201%* 2.202%%* 2.198%%*

Age (y2) PPVT / 16.315%* 16.545%* 10.563
REMA-SF / 5.438%%* 5.419%%* 6.059

ECS (Yor) PPVT / / 0.240 —0.101
REMA-SF / / 0.031 0.068

Interaction effect

ECS*Age(y21) PPVT / / / 0.073
REMA-SF / / / —0.008

Random effect

Intercept (tqo) PPVT 347.741 62.021 58.691 59.605
REMA-SF 41.906 10.975 11.336 11.483

Residual error (0,) PPVT 227.894 237.825 238.524 239.018
REMA-SF 35.185 34910 34.900 35.005

Model fit

Deviance PPVT 2,264.044 2,205.614 2,207.278 2,206.642
REMA-SF 1,656.444 1,604.673 1,606.010 1,610.871

Number of estimated 2 2 2 2

parameters

* represents significant at the level of 0.05; ** represents significant at the level of 0.01.

not very large. The Deviance value of the model fit index also had
little change between Model II and Model III.

Discussion
Reliability discussion

The method of observation and evaluation is mainly adopted in
the cognitive sensitivity measurement of early childhood teachers.
Generally, two observers enter the one-day activity site of classes, and
make dynamic on-site observation and corresponding evaluation of
class teachers according to the scale. The reliability of the ECS scale
for teachers mainly includes the raters’ and the scales. In this study,
the consistency between the two raters was used for the reliability of
the raters, and the results showed that the mean consistency between
the raters was 0.765. In order to avoid the difference of evaluation
results caused by the consistency between raters, although the
discussion results of the two raters were adopted as the final score of
ECS in the study. In the evaluation process, the two raters observed
teachers according to the scale and gave subjective assessment, the
rater’s error was an important factor that could not be ignored and
affected the measurement results. Therefore, further exploration
would be needed to verify the raters’ reliability of using observation
method to evaluate ECS. In addition, the study used the method of
internal consistency coefficient to measure the reliability of the scale.
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The results showed that the internal consistency coefficient of the
scale was, a = 0.884 which meant that the internal consistency of the
scale was good. Usually, the closer the internal consistency coefficient
is to 1, the more desirable it will be (Shrout and Fleiss 1979; McGraw
and Wong 1996; Weir 2005). The study of Pauker et al. (2018) showed
that the internal consistency of the scale was, a = 0.96 and in
comparison, the internal consistency of this scale in the context of
Chinese culture needs to be improved. However, the value of o was
mainly related to the length of the scale and the quality of the items
(Cronbach 1951). In other words, the more items contained in the
scale and the higher the quality of the items, the higher can
be improved. Therefore, the reliability of cross-cultural adaptability of
the scale needs to be further improved, and consideration could
be given to increasing the number of items or revising the content of
the items.

Validity discussion

The validity analysis of cross-cultural adaptability of the ECS
scale was mainly carried out from the aspects of structural validity
and empirical validity. The results of structural validity verified the
research of Pauker et al. (2018), that was the scale contained a single
common factor structure. But different from Pauker et al’s (2018)
results, the variance contribution rate of single factor explanation
was not high (28.101%); Secondly, the factor loadings coefficient of
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some items (such as the 11th item) was not high. The main reasons
for the differences in these research results may be that the existing
samples were mainly from one province and two cities in East
China, and the sample size was not large enough. On the other hand,
these differences may be caused by the fact that the interpretation
and evaluation of the scale items differ in different cultural contexts.
In addition, EFA was employed to explore the structure of ECS in
order to compare with the existing results. Due to the sample size
limitations, Confirmatory Factor Analysis (CFA) was not used to
confirm the structure. More participants will be sampled to validate
the sturcture of the result in the future research.

Previous studies had used ITERS-R (Harms et al., 2003) and
CLASS (La Paro et al., 2012) as the validity criteria to discuss the
concurrent validity of the ECS scale, and the results showed that
the scale had good concurrent validity. In the present study, The
TFCP subscale of the PTE-CKEQRS with Chinese cultural
background and the results of child development were used as the
validity criteria to verify the empirical validity of the ECS scale. In
conclusion, the results of the analysis showed that there was no
significant correlation between the scale and the TFCP; the direct
and interactive effects of teachers’ cognitive sensitivity on
children’s development were not significant. On the one hand,
these different results may be due to the different research tools
and methods used, such as different criteria and measurement
tools. Secondly, the cultural background and research object may
be another reason. These results indicated that the appropriateness
and promotion of the ECS scale in Chinese cultural background
need to be further discussed, especially the measurement content,
process and method of each item need to be continuously revised
and practiced in the context of Chinese culture.

Conclusion

In summary, through the actual assessment and analysis of the
cognitive sensitivity of 100 early childhood teachers from 50
classes in a certain province in eastern China, the results showed
that: the internal consistency of the ECS scale was good; the results
of the structural validity analysis of the scale were similar to those
of existing studies. Based on the empirical validity analysis results
where the ECS score had no associations with child development
scales in the curriculum promotion field of PTE-CKEQRS, it was
concluded that the empirical validity of the scale was not ideal,
which needed to be further explored in practice for the future.
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