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Predicting preschool teachers’ intention to adopt qualitative and inclusive early 

childhood intentional behaviors represents an important research field. The 

objective of this research is first to develop and validate a scale to assess the 

integrative-qualitative intentional behavior (IQIB-ECEC) of preschool teachers 

in order to achieve SDG4.2’s objective of ensuring that all children have access 

to high-quality pre-primary education and then to systemically analyze the 

relationship between variables with Network Analysis. The theory of planned 

behavior (TPB) describes key individual beliefs (attitudes, subjective norms, and 

perceived behavior control) that affect people’s intentions to engage in a certain 

conduct and has previously been used with success in evaluating people’s 

intentions to adopt a certain behavior. This research represents one of the first 

Romanian attempts to use the theory of planned behavior to study the Integrative-

Qualitative Intentional Behavior in Romanian Preschool Education and systemically 

analyze results with Network Analysis approach. This study used a randomized 

300 Romanian preschool teachers enrolled in a National Training Program entitled 

Qualitative and Inclusive Early Childhood Education managed by the Romanian 

Educational Ministry. Data were collected via an online questionnaire. The scale 

validation followed a confirmatory factor analysis (CFA). The fitting of the IQIB-

ECEC 19-item scale showed that all coefficients CFI (0.942), TLI (0.920), SRMR 

(0.0452), and RMSEA (0.0451) bring strong evidence in the favor of the statistical 

validity of the scale. The final IQIB-ECEC 19 items and 8 factors scale obtained 
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a Cronbach’s alpha of 0.77. The systemic Network Analysis approach was used 

in interpreting data. The centrality of the network model was further investigated 

and the clustering coefficients index were calculated. According to the results, 

perceived power/control beliefs and behavioral intention were detected as the 

most important dimensions, whereas behavioral beliefs were less important. These 

findings were discussed in terms of their theoretical and practical significance.

KEYWORDS

integrative-qualitative intentional behavior, preschool teachers, early childhood 
education and care, SDG4.2, assessment validity, factor structure

1. Introduction

Any society’s long-term prosperity will depend on its capacity 
to advance the well-being and health of the upcoming generations. 
The youngsters of today will grow up to be the parents, workers, 
and citizens of tomorrow. Our wise investments in families and 
children will pay off in the form of lifetime productivity and civic 
involvement from the next generation. Child development serves 
as a foundation for both societal and economic progress since 
competent children provide the foundation for a successful and 
sustainable society.

Making sure nobody is left behind, particularly the most 
vulnerable individuals across all goals, is the core objective of 
equality. Extreme poverty, insurgency, violence between 
communities, and other issues have all seriously impeded 
development in numerous nations. Compared to their wealthy 
contemporaries, children from low-income homes are more likely 
to drop out of school. There are still significant differences between 
rural and urban places.

This decisive engagement must be  made a reality for all 
children, youth, and adults in the years leading up to 2030, 
regardless of where they reside or the challenges they encounter. 
Equity indices include personal factors like gender, region, 
ethnicity, language, disability status, and child labor involvement 
as well as family traits like parents’ socioeconomic status, wealth, 
or educational attainment.

As part of the Sustainable Development Goal 4 (SDG4) 
targets, nations are required to keep analyzing these statistics in 
order to improve their quality in order to monitor advancement 
over time. Policies and rules must take into account educational 
system inputs in addition to results and outputs in order to 
successfully monitor some SDG 4 targets. In general, inputs are 
parts of the education system over which the government has 
relatively direct influence.

Target 4.2 aims to ensure that all girls and boys have access to 
high-quality early childhood development and care services by 
2030 in order to be prepared for elementary school. Pre-primary 
education is also an objective of this target. More specifically, access 
equality to high-quality care and education services is addressed by 
indicator 4.2.1, which breaks down by gender the percentage of 

children under five who are on track in terms of their health, learning, 
and psychological well-being. Because many youngsters do not enroll 
in full-time educational programs throughout their formative years, 
the level of their exposure to learning contexts outside the family will 
vary. It is hard to determine whether this objective has been 
accomplished because the indicator only counts the proportion of 
kids who get structured learning, not the program’s intensity. Through 
a range of global development courses, “Education for All” has gained 
popularity since 1990. It was designated SDG 4 when the Sustainable 
Development Goals (SDGs) were initially created because it was seen 
as being extremely important. Education is seen as a tool for fostering 
peace, establishing nations, and promoting sustainable development. 
Learning specific abilities, like reading, writing, or counting, increases 
a child’s or adolescent’s likelihood of success in life.

The importance of education in promoting sustainable 
development may benefit not only underdeveloped nations, but 
also the entire world. The main goal of Sustainable Development 
Goal 4 (SDG 4) is to guarantee that all people have access to a 
good education that will enhance their quality of life and the 
future of their society. Target 4.2’s major goal is to guarantee that, 
by the year 2030, all children gain access to high-quality early 
childhood education to prepare them for elementary level.

2. Theoretical framework—theory 
of planned behavior

The theory of planned behavior (TPB) outlines important 
individual beliefs: attitudes, subjective standards, and perceived 
behavior control that have an impact on people’s intentions to 
engage in specific behaviors. TPB has been effectively used in 
individual behavioral change interventions, and as a result, it has 
served as the basis for numerous research examining teachers’ 
intentions to advance inclusive education. However, little effort 
was made to integrate these findings into practice (Opoku et al., 
2021; Rad et al., 2022a,b).

The Theory of Reasoned Action (TRA) was renamed the 
Theory of Planned Behavior (TPB) in 1980 in order to foresee a 
person’s intention to engage in a behavior at a certain time and 
place. The most crucial component of this paradigm is behavioral 
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intent, which is affected by beliefs about the likelihood that a 
certain course of action would produce the desired results as well 
as a personal evaluation of the benefits and drawbacks of 
those results.

According to the TPB, both motivation (intention) and 
ability play a role in behavioral success (behavioral control). The 
behavioral, normative, and control forms of beliefs are 
distinguished. The TPB consists of six constructs that 
collectively represent an individual’s actual level of control over 
a behavior.

 1. Attitudes: The concept refers to how positively or negatively 
a person regards the activity of interest. It necessitates 
considering how actions will influence outcomes.

 2. Behavioral intention: This relates to the motivations behind 
a certain activity; the stronger one’s desire is to engage in a 
behavior, the more probable it is that they will do so.

 3. Subjective norms: This concept refers to whether or not the 
majority of people believe a particular behavior to 
be acceptable or objectionable. It has to do with whether 
peers and close friends think the person should engage in 
the habit, or whether there is social pressure to do or not to 
execute a specific conduct. Subjective norm is mostly made 
up of compliance desires and normative ideas.

 4. Social norms: The recognized codes of behavior within a 
community or larger cultural context are referred to by this 
word. Social norms are viewed as normative or standard 
among a group of people.

 5. Perceived power: The concept refers to how something is 
perceived as potentially assisting or impeding the 
performance of an action. According to perceived power, it 
is believed that each of those factors may be controlled by 
a person’s actions to some level.

 6. Perceived behavioral control refers to a person’s perception 
of how simple or challenging it is to engage in the intended 
activity. Because perceived behavioral control varies 
between contexts and acts, a person’s opinions on 
behavioral control vary depending on the situation.

Despite consistently producing results over time, the TPB has 
been criticized for its primary shortcomings, which include the 
following: while it does take into account normative influences, it 
still does not take into account economic and environmental 
elements that might affect a person’s intent to engage in a conduct, 
such as fear, danger, emotions, or prior experience. In addition, it 
presumes that the person, regardless of purpose, has access to the 
opportunities and resources required to successfully carry out the 
required conduct. TPB considers that conduct is the result of a 
linear decision-making process rather than acknowledging that 
behavior may change over time.

According to the TPB, one’s intentions and views of their 
ability to regulate their conduct can directly predict their behavior 
(Ajzen, 1991). Additionally, research indicates that intentions are 
a secondary mechanism via which attitudes, perceived behavioral 

control, and subjective norms influence behavior (Ajzen, 1991; 
Ajzen, 2020).

Even while this study suggests that the TPB may be integrated 
in educational settings (Patterson, 2001; Stanec, 2009; MacFarlane 
and Woolfson, 2013; Heuer and Kolvereid, 2014; Cooper et al., 
2016; Burns et al., 2018; Dunn et al., 2018; Bornschlegl et al., 2021) 
and used to explain integrative-qualitative conduct in preschool 
settings, it also emphasizes the need for more qualitative research 
on the beliefs that surround this behavior in early childhood 
education and care.

This study served as the foundational stage for subsequent 
investigation into the applicability of a TPB-guided framework to 
comprehend and address integrative-qualitative behavior in 
preschool instruction. The main goal of this theory-based research 
was to qualitatively examine attitudes, subjective norms, and 
perceived behavioral control connected to the integrative-
qualitative behavior among preschool education using both a 
deductive and an inductive analytical procedure in order to design 
a valid a reliable scale for further assessing the integrative-
qualitative intentional behavior of preschool teachers with 
network analysis (NA).

We are relying on this scale when further assessing early 
education integrative-qualitative intentional behavior of preschool 
teachers in order to design training programs based on nudges 
and boosts to empower preschool teachers to sustainably 
implement an integrative-qualitative intentional behavior at work.

3. Current research

The objective of this research is first to develop and validate a 
scale to assess the integrative-qualitative intentional behavior 
(IQIB-ECEC) of preschool teachers in order to achieve SDG4.2’s 
objective of ensuring that all children have access to high-quality 
pre-primary education and then to systemically analyze the 
relationship between variables with Network Analysis. Thus, the 
research first aimed to develop a valid and reliable scale to measure 
preschool teachers’ intentional integrative-qualitative behavior 
based on theory of planned behavior methodology in order to 
further assess with Network Analysis the intentional integrative 
and qualitative behavioral pattern of 300 Romanian preschool 
teachers. Based on our previous scoping review that clearly 
indicated that there is a lack of assessing both qualitative and 
inclusive behaviors in early education (Rad et al., 2022a), we have 
proposed the IQIB-ECEC scale that will further analyze preschool 
teachers’ behavior with Network Analysis approach. Network 
analysis (NA) is a set of integrated techniques used to delineate 
relations among factors and to analyze the structures that emerge 
from the recurrence of these relations. The use of NA in 
psychological scale assessment has previously been successful 
(Suwartono and Bintamur, 2019).

Another important reason for choosing the theory of 
planned behavior as theoretical framework is that further in 
this research project our team proposed an intervention 
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program for preschool teachers designed to enhance actual 
integrative-qualitative behaviors and particularly we  were 
interested in how we can indirectly attain the desired output, 
but still controlling for individual factors as identified by Ajzen. 
By following this methodology, we  can further instill self-
assessment competencies of preschool teachers in their 
integrative-qualitative actual behavior based on reflective 
practice and this newly self-assessment competency in the 
behavioral domain can further positively affect through 
cognitive positive transfer processes other educational 
behaviors related to inclusivity and quality in 
preschool education.

The basis for the item’s generation was the Ajzen methodology 
and all 24 items were adapted to qualitative-inclusive behaviors in 
early education for teachers. The 24 items of IQIB-ECEC were 
measured on a 5-point Likert scale. Utilizing item analysis, 
confirmatory factor analysis, Cronbach’s alpha, CFI, TLI, SRMR, 
and RMSEA fit indices, we tested the validity and reliability of the 
IQIB-ECEC scale.

Further, we have investigated the relations between all scales’ 
factors with network analysis in order to explore how to further 
instill intentional qualitative and inclusive behaviors in Romanian 
preschool teachers.

This study aimed to reveal the pattern network structure of the 
8 dimensions of intentional qualitative and inclusive behaviors in 
Romanian preschool teachers. Network analysis was applied to the 
8 dimensions to define the strong and weak 138 connections in 
the network, to determine the intensity of interaction in the 
network, and 139 to reveal the roles of the variables in the 
network. JASP (Version 0.14; Computer 140 software) was used 
for the structural determination and visualization of the 
relationships 141 between variables in the analysis (28).

4. Research methodology

4.1. Participants

The research sample consisted of 300 educators from West 
Romania’s 15 counties, of whom all were female. Participants were 
selected from a project-based national preschool teacher training 
program, which started in Romania in the spring of 2021 during 
the COVID-19 pandemic, based on their availability and consent 
to participate in this online research. The Romanian Ministry of 
Education has started a national program entitled Qualitative and 
Inclusive Early Childhood Education for a total number of 2,000 
preschool instructors, out of which 700 preschool instructors from 
West Romania were managed by Aurel Vlaicu University of Arad’s 
team. After inviting all 700 participants to take part in our online 
research, 300 valid online responses were returned. In order to 
collect responses, a Google Form questionnaire of 24 items was 
created, rated on a typical Likert scale from 1 to 5. Three additional 
questions were added, that of location, age, and years of previous 
work experience in preschool education.

Regarding the age of our respondents, the reported age 
range was between 22 years old and 63 years old, with an 
average mean of 41 years. As for work experience with 
preschool children, the range was between 0 and 44 years of 
previous experience with an average mean of 18 years of 
work experience.

4.2. Instrument

The basis for the item’s generation was the Ajzen methodology 
and all 24 items were adapted to qualitative-inclusive behaviors 
in early education for teachers, from former seminal research 
papers (Ajzen, 1991; Czerniak and Lumpe, 1996; Harland et al., 
1999; Hagger et al., 2002; Heath and Gifford, 2002; Francis et al., 
2004; Johnson and Hall, 2005; Arnold et al., 2006; Darker and 
French, 2009; Schomerus et al., 2009; Kortteisto et al., 2010; Lee 
et al., 2010; Poulter and McKenna, 2010; Ajzen, 2011a,b; Ajzen 
et al., 2011; González et al., 2012; Greaves et al., 2013; Sun et al., 
2015; Hadadgar et al., 2016; Newham et al., 2016; Teo et al., 2016; 
Qi and Ploeger, 2019; Liu et al., 2021; Pang et al., 2021).

Following an expert small group online meeting for 
analyzing existent questionnaires based on TPB that have 
investigated intentional behaviors in educational settings, our 
research team decided to purposely design an 8 dimensions scale 
with 24 items (3 items per dimension as recommended by the 
TPB scale design methodology). The 8 dimensions were: D1. 
Actual behavior (3 items), D2. Attitudes toward the behavior (3 
items), D3. Behavioral beliefs (3 items), D4. Subjective norm (3 
items), D5. Social norms/Normative beliefs (3 items), D6. 
Perceived power/Control beliefs (3 items), D7. Perceived 
behavioral control (3 items), and D8. Behavioral intention (3 
items). After the items’ grammatical and contextual structure 
was selected, all 24 items (3 items per dimension/factor) were 
adapted according to the Romanian national characteristics in 
preschool education.

The IQIB-ECEC questionnaire that was completed by the 
preschool teachers, during November–December 2021, consisted 
thus of 24 items (8 dimensions), rated on a 5-point Likert scale, 
ranging from 1 strongly disagree to 5 strongly agree, and three 
open-ended questions (location in terms of county district, age, 
and previous work experience in preschool education).

5. Results

This section will further present the statistical validation of the 
IQIB-ECEC questionnaire and the systemically analysis of all 
relationships between model’s variable with Network Analysis. 
Since we  have followed Ajzen’s methodology (Ajzen, 1991, 
2011a,b) for designing the theory of planned behavior with 8 
factors, we have further addressed the statistical validation of the 
scale based on already established factors, with a confirmatory 
factor analysis technique.
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5.1. IQIB-ECEC scale statistical validation

Before running the correlation analysis, we firstly looked at 
means obtained on all purposely designed 8 dimensions of IQIB-
ECEC 24-item scale, with the intention of getting a first view of 
how the data are presenting itself from a descriptive point of view.

Looking at the means we have registered on all investigated 
dimensions, we  can observe the interesting dynamics of the 
proposed TPB variables (Figure  1). On the dimension of D7. 
Perceived behavioral control, we find the lowest average m = 3.85, 
we  are somewhat in front of a phenomenon of metaphorical 
abandonment of integrative-qualitative intentional behavior in front 
of a behavioral constraint felt by our representative sample of 300 
ECEC professionals from Romania. The lack of control over one’s 
own behavior seems to paralyze the whole mechanism of adopting 
the principles of equity and inclusion in preschool institutions. This 
aspect is somewhat offset by the higher average obtained on the 
dimension D8. Behavioral intention, m = 4.76, which reflects the 
openness of professionals to embrace the behaviors of inclusion and 
provision of qualitative services to all children.

We have then tested the correlation of each item with the 
scale and the inter-correlation between items for all 24 items. In 
Figure  2, we  are presenting the correlations heat map of the 
IQIB-ECEC 24-item scale, utilizing JASP software (version 
0.16.3.0).

Confirmatory factor analysis (CFA) is a statistical 
technique used to confirm the factor structure of a series of 
observed variables. CFA enables researchers to test the 
hypothesis that there is a link between observable variables 
and their underlying latent components (Harrington, 2009; 
Brown and Moore, 2012). CFA is employed to examine a 

hypothesis that has already been proposed. It makes an a priori 
model of the target construct’s internal structure and evaluates 
how well it fits the available data (Marsh et al., 2009). The fit 
between the postulated CFA model and the observed data is 
assessed using several fit statistics. Researchers use these 
indices to check whether their model adequately represents the 
data by reviewing acknowledged criteria (Fokkema and 
Greiff, 2017).

The confirmatory factor analysis was performed in Jamovi, 
selecting the following items for each dimension (Factor):

 • Factor 1 (D1. Actual behavior): item 1 and item 2,
 • Factor 2 (D2. Attitudes toward the behavior): item 5 

and item 6,
 • Factor 3 (D3. Behavioral beliefs): item 8 and item 9,
 • Factor 4 (D4. Subjective norm): item 10 and item 11,
 • Factor 5 (D5. Normative beliefs): item 13, item 14, and 

item 15,
 • Factor 6 (D6. Perceived power/Control beliefs): item 16, item 

17, and item 18,
 • Factor 7 (D7. Perceived behavioral control): item 20 and 

item 21,
 • Factor 8 (D8. Behavioral intention): item 22, item 23, and 

item 24.

Results obtained for CFA in terms of factor loadings after 
dropping items that had negative loadings or did not reach the 
inclusion criteria: item 3, item 4, item 9, item 12, and item 19, for 
purifying the constructs, are presented in Table  1. Scale 
purification represents the process of eliminating items from 
multi-item scales (Wieland et al., 2017).

3.85
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FIGURE 1

Dimensions means of the initial 24 items IQIB-ECEC online questionnaire.
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For the IQIB-ECEC final 19-item scale, Bartlett’s test of 
sphericity reported a χ2 of 200 with df (124) at a p < 0.001.

Regarding the fitting of the IQIB-ECEC 19-item scale, all 
coefficients CFI (0.942) and TLI (0.920), results supported by 
literature (Xia and Yang, 2019), SRMR (0.0452), and RMSEA 
(0.0451) results supported by literature (Kenny and McCoach, 
2003; Kenny et al., 2015) depicted in Table 2, bring strong evidence 
in the favor of the statistical validity of the scale.

Finally, with the remaining items, we  have performed an 
internal consistency reliability analysis of the 19 items IQIB-ECEC 
scale, on the same sample data. The reliability analysis will allow 
us to investigate the features of the IQIB-ECEC scale as well as the 
items that comprise the scales. The reliability analysis process 

computes a variety of regularly used measures of scale reliability 
as well as information on the relationships between particular 
scale items.

The final IQIB-ECEC 19-item scale obtained a Cronbach’s 
alpha employed to check the internal consistency of the scale of 
0.77, with a scale mean of 4.49 and a standard deviation of 
0.304, a reasonable coefficient in regards to the 8-dimensionality 
envisaged (Ajzen, 1991, 2011a,b). None of the items if dropped 
would have raised the internal consistency of the scale  
(Table 3).

The IQIB-ECEC scale based on the theory of planned 
behavior showed similar intentional behavioral patterns to other 
research done in educational settings (Appendix), demonstrating 

FIGURE 2

Correlations heat map of the IQIB-ECEC 24-item scale.
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the importance of attitudes and subjective norms in predicted 
teacher behaviors in the context of typically inclusive education 
(Leatherman and Niemeyer, 2005; Mahat, 2008; MacFarlane and 
Woolfson, 2013; Garrote et al., 2020; Desombre et al., 2021). Our 
research focus is on both inclusive and qualitative behaviors, a 
focus that has never been a topic analyzed so far, even if the 
SDG4.2 agenda conceptually delimitates this complex competence 
of preschool teachers of being both inclusive and qualitative.

Concurrent and discriminant validation was not possible due 
to the inexistence of valid scales for preschool teachers envisaging 
both inclusive and qualitative intentional behaviors based on 
TPB theory.

5.2. Network analysis

We will further analyze the meaning of the results, while 
conducting a network analysis (Jasp software) of the eight 

dimensions to better understand their relationship. Recent empirical 
and theoretical evaluations of social networks are discussed, with a 
focus on psychologic network analysis. Network analysis is a novel 
and promising tool for describing interactions between several 
variables. We estimate the relationship between all variables directly 
rather than attempting to reduce the structure of the variables to 
their shared information, as is done in latent variable modeling. A 
network is any system that may be represented by nodes (circles) 
connected by edges (lines) that indicate the strength of the 
connection between the nodes. Nodes represent observable variables 
in psychological networks, while edges show the strength of 
correlations between two variables, often after controlling for all 
other factors in the dataset (Burger et al., 2022).

We can use a regularized estimating approach instead of 
correlations, such as the Extended Bayesian Information Criterion 
Graphical Least Absolute Shrinkage and Selection Operator, or 
EBICglasso for short. The EBICglasso calculates partial 
correlations between all variables and reduces absolute weights to 
zero. As a result, edge weights are rather distorted, but small edge 
weights are reduced to zero. This hyperparameter is determined 
in the EBICglasso using the BIC, an information criterion that 
considers both model complexity and model fit.

This network has 8 nodes representing the 8 dimensions of the 
IQIB-ECEC 19-item scale, a maximum of 28 edges, and a sparsity 

TABLE 1 Confirmatory factor analysis results for IQIB-ECEC 19-item scale.

95% confidence interval

Factor Indicator Estimate SE Lower Upper Z p Stand. 
estimate

Factor 1: Actual behavior Item 1 0.265 0.0358 0.1946 0.335 7.40 < 0.001 0.562

Item 2 0.239 0.0323 0.1760 0.302 7.42 < 0.001 0.564

Factor 2: Attitudes toward the 

behavior

Item 5 0.221 0.1019 0.0211 0.420 2.17 0.030 0.358

Item 6 0.224 0.1049 0.0181 0.429 2.13 0.033 0.318

Factor 3: Behavioral beliefs Item 7 0.537 0.0951 0.3509 0.724 5.65 < 0.001 0.682

Item 8 0.192 0.0407 0.1124 0.272 4.72 < 0.001 0.401

Factor 4: Subjective norm Item 10 0.306 0.0629 0.1829 0.429 4.87 < 0.001 0.454

Item 11 0.345 0.0692 0.2090 0.480 4.98 < 0.001 0.483

Factor 5: Normative beliefs Item 13 0.202 0.0369 0.1300 0.274 5.49 < 0.001 0.454

Item 14 0.334 0.0626 0.2112 0.457 5.33 < 0.001 0.456

Item 15 0.261 0.0488 0.1655 0.357 5.35 < 0.001 0.451

Factor 6: Control beliefs Item 16 0.572 0.0423 0.4895 0.655 13.54 < 0.001 0.752

Item 17 0.585 0.0459 0.4948 0.675 12.74 < 0.001 0.713

Item 18 0.623 0.0443 0.5360 0.709 14.07 < 0.001 0.776

Factor 7: Perceived behavioral 

control

Item 20 1.071 0.0752 0.9232 1.218 14.24 < 0.001 0.917

Item 21 1.001 0.0734 0.8569 1.145 13.64 < 0.001 0.869

Factor 8: Behavioral intention Item 22 0.348 0.0373 0.2749 0.421 9.33 < 0.001 0.538

Item 23 0.333 0.0191 0.2956 0.371 17.40 < 0.001 0.880

Item 24 0.325 0.0195 0.2873 0.364 16.72 < 0.001 0.853

TABLE 2 Fit results for IQIB-ECEC 19-item scale.

RMSEA 90% CI

CFI TLI SRMR RMSEA Lower Upper

0.942 0.920 0.0452 0.0451 0.0332 0.0564
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value of 0.321. This score implies that the network has a low 
degree of sparsity and a high level of density. This sparsity rate is 
adequate for a network with 8 nodes. The analysis’s use of the 
EBICglasso estimation reduced the number of estimated edges to 
19. Figure 3 is an illustration of the EBICglasso network.

Nodes represent items in psychological networks, whereas 
edges reflect correlations or predictive associations that may 
be calculated from data. In our case, each node represents one of 
the 8 dimensions.

The direction and strength of the connection between nodes, 
or in our case, dimensions, are indicated by edges. The edge may 
be positive, as in the case of positive covariance or correlation 
between the items, or it may be negative. Different colored lines 
to depict the edges of the graph show the polarity of the 
interactions: positive relationships are often colored blue or green, 
while negative relationships are typically colored red (Rhemtulla 
et  al., 2016; Hevey, 2018). As shown in Figure  3, nodes are 
associated all positively with one another. A weighted edge 
changes the thickness and color density of the edge linking the 
nodes to show the strength of a node-to-node link: larger, denser 
colored lines denote stronger relationships. In a network where 
there are no connections between nodes, the edge may instead 
be  unweighted and merely indicate whether a link is present 
or absent.

We have processed our data using R-packages: bootnet, glasso, 
huge, and mgm (Fruchterman and Reingold, 1991; Friedman 
et  al., 2008; Kraeamer et  al., 2009; Foygel and Drton, 2010; 

Epskamp et al., 2012; Epskamp, 2014; van Borkulo et al., 2014; 
Haslbeck and Waldorp, 2015; Zhao et al., 2015; Epskamp et al., 
2016; Rhemtulla et al., 2016; Robinaugh et al., 2016; Hevey, 2018).

The study’s scope included determining the position of the 
network’s eight dimensions. Major centrality indicators such 
as strength, betweenness, closeness, and expected influence, as 
well as network density measures such as clustering coefficient 
indexes, were utilized to evaluate the connections. In order to 
select the most efficient node, each of these centrality 
measures makes a different assumption. As a result, each takes 
a unique strategy to making each node effective or central in 
a network.

As seen in Table  4, there are four centrality measures 
employed: betweenness, closeness, strength, and expected 
influence to identify highly influential nodes (Robinaugh 
et al., 2016).

Nodes with a high degree of betweenness are nodes that 
operate as bridges between two or more clusters of nodes that are 
unable to communicate with one another, and they have the 
capacity to govern the network. The degree of closeness indicates 
how near one dimension is to all others. The inverse of farness, 
that is, the sum of the shortest distances between a node and all 
other nodes, is defined as the degree of closeness. This value 
indicates the dimension with which a dimension will have the 
quickest connection. Furthermore, a central node is swiftly 
influenced by changes in any area of the network that is close to it, 
and it can quickly affect changes in distant regions of the network.

TABLE 3 Item reliability statistics for the final IQIB-ECEC 19-item scale.

If item dropped

Mean SD Item-rest correlation Cronbach’s α McDonald’s ω
Item 1 4.73 0.472 0.3147 0.747 0.770

Item 2 4.80 0.425 0.3066 0.748 0.770

Item 5 4.65 0.617 0.0796 0.761 0.787

Item 6 4.54 0.705 0.1306 0.760 0.783

Item 7 4.33 0.789 0.3129 0.746 0.772

Item 8 4.83 0.480 0.1841 0.754 0.780

Item 10 4.59 0.676 0.2682 0.749 0.775

Item 11 4.42 0.716 0.2675 0.750 0.774

Item 13 4.82 0.447 0.2216 0.752 0.776

Item 14 4.48 0.734 0.1871 0.756 0.778

Item 15 4.67 0.580 0.1680 0.755 0.779

Item 16 4.44 0.762 0.5320 0.727 0.756

Item 17 4.31 0.822 0.4713 0.732 0.761

Item 18 4.34 0.804 0.5591 0.724 0.756

Item 20 3.49 1.170 0.4491 0.735 0.768

Item 21 3.64 1.153 0.4449 0.736 0.768

Item 22 4.57 0.648 0.4725 0.735 0.759

Item 23 4.85 0.379 0.4852 0.741 0.754

Item 24 4.84 0.382 0.4889 0.741 0.753
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Based on this finding regarding the general structure of the 
network, it can be said that there is a relationship between the 
variables and that the variables interact with each other. In the 
study, four types of measures were used to determine the centrality 
levels of the dimensions. They were betweenness, closeness, 
strength, and expected influence. Table 4 presents the centrality 
measures in detail.

Nodes having a high degree of betweenness are regarded to 
be in a more important position. As a result, among the variables, 
D6. Perceived power/Control beliefs and D8. Behavioral intention 
are the major variables that are highly active in the network 
(Table  1) and serve as a bridge between other disconnected 
variables (Figure 1). As a result, the total network is made up of 

strongly correlated variables, with D6. Perceived power/Control 
beliefs and D8. Behavioral intention being the two most crucial. 
Both dimensions 6 and 8 have both the biggest effect over the flow 
between all dimensions in terms of betweenness. In terms of 
closeness, the dimension best placed to influence the entire 
network most quickly is D6. Perceived power/Control beliefs. In 
terms of strength, the most influential dimension over its 
immediate neighbors is D8. Behavioral intention, and in terms of 
expected influence, the same dimension D8. Behavioral intention 
presents the most prominent characteristics in the 
analyzed network.

The clustering coefficient measures local cohesiveness and is 
defined as the fraction of connected neighbors for any vertex. 

FIGURE 3

Network analysis centrality and clustering plot of the 8 dimensions of IQIB-ECEC scale.
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These coefficients reveal how strongly the dimensions are 
connected with their neighbors. Clustering coefficients for the 
dimensions are given in Table 5.

A clustering coefficient is a measure of degree to which nodes 
in a graph tend to cluster together. Clustering coefficient of a 
network plays a vital role to influence the behavior of the link 
prediction technique (Gupta and Sardana, 2015). Clustering 
coefficients, which quantify the clustering propensity of the 
network’s dimensions, are employed to quantify the frequency of 
the dimensions in the network. This coefficient, which represents 
the frequency with which the dimensions are associated, also 
represents the dimension’s importance to the network. A high 
clustering coefficient indicates that the variables are frequently 
connected, while a low coefficient indicates that the linkages 
are rare.

6. Conclusion

The objective of this research was first to develop and validate 
a scale to assess the integrative-qualitative intentional behavior 
(IQIB-ECEC) of preschool teachers in order to achieve SDG4.2’s 
objective of ensuring that all children have access to high-quality 
pre-primary education and then to systemically analyze the 

relationship between variables with Network Analysis. Thus, the 
research first aimed to develop a valid and reliable scale to 
measure preschool teachers’ intentional integrative-qualitative 
behavior based on the theory of planned behavior methodology 
in order to further assess with Network Analysis the intentional 
integrative and qualitative behavioral pattern of 300 Romanian 
preschool teachers. Based on our previous scoping review that 
clearly indicated that there is a lack of assessing both qualitative 
and inclusive behaviors in early education (Rad et al., 2022b), 
we have proposed the IQIB – ECEC scale that will further analyze 
preschool teachers’ behavior with Network Analysis approach.

The basis for the item’s generation was the Ajzen methodology 
and all 24 items were adapted to qualitative-inclusive behaviors in 
early education for teachers. The 24 items of IQIB-ECEC were 
measured on a 5-point Likert scale. On a sample of 300 Romanian 
preschool educators, confirmatory factor analyses proved the 
IQIB-ECEC scale based on Ajzen’s planned behavior theory had 
eight subscales: actual behavior, attitudes toward the behavior, 
behavioral beliefs, subjective norm, normative beliefs, perceived 
power/control beliefs, perceived behavioral control, and 
behavioral intention, deleting 5 items from the final version of the 
scale do to negative or very low factor loadings.

Item analysis, confirmatory factor analysis, Cronbach’s alpha, 
and CFI, TLI, SRMR, and RMSEA fit indices were used to examine 
the validity and internal consistency of the IQIB-ECEC scale. The 
data validation demonstrated that IQIB-ECEC scale obtained an 
overall reliable score.

The final scale of 19 items and eight factors has very acceptable 
construct validity and psychometric properties and should 
be  valuable in further investigations of integrative-qualitative 
intentional behaviors in preschool education toward both 
inclusive and qualitative early childhood education as envisaged 
by SDG4.2. Results indicate that IQIB-ECEC is a valid and reliable 
measurement for the assessment of integrative-qualitative 
intentional behaviors in preschool education in terms of actual 
behavior, behavioral beliefs, perceived power/control beliefs, 
perceived behavioral control, and behavioral intention.

The systemic Network Analysis approach was used in 
interpreting data because it is able to effectively operate at multiple 

TABLE 4 Centrality measures per variable.

Variable Network

Betweenness Closeness Strength Expected influence

D1 −0.773 0.086 −0.251 −0.251

D2 −0.773 −1.196 −1.050 −1.050

D3 −0.773 −1.332 −1.063 −1.063

D4 −0.409 −0.071 −0.267 −0.267

D5 −0.773 −0.561 −0.473 −0.473

D6 1.410 1.370 1.377 1.377

D7 0.682 0.590 0.150 0.150

D8 1.410 1.115 1.577 1.577

The highest values were bolded and discussed in text.

TABLE 5 Clustering measures per variable.

Variable Network

Barrat Onnela WS Zhang

D1 −0.249 1.173 −0.532 −1.047

D2 0.693 −0.129 0.710 1.524

D3 1.463 0.058 1.952 0.323

D4 −1.256 −1.709 −0.284 −0.973

D5 −0.301 1.011 −0.532 0.780

D6 −0.153 0.356 −0.532 −0.709

D7 1.044 0.410 0.461 0.892

D8 −1.239 −1.170 −1.242 −0.789
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levels, and it describes and makes inferences about relational 
properties of items, of dimensions/factors, and the entire 
architecture of intentional behavior.

D6. Perceived power/Control beliefs and D8. Behavioral 
intention are the major variables that are highly active in the 
network and serve as a bridge between other disconnected 
variables. As a result, the total network is made up of strongly 
correlated variables, with D6. Perceived power/Control beliefs and 
D8. Behavioral intention being the two most crucial. Both 
dimensions 6 and 8 have the biggest effect over the flow between 
all dimensions in terms of betweenness. In terms of closeness, the 
dimension best placed to influence the entire network most 
quickly is D6. Perceived power/Control beliefs. In terms of 
strength, the most influential dimension over its immediate 
neighbors is D8. Behavioral intention, and in terms of expected 
influence, the same dimension D8. Behavioral intention presents 
the most prominent characteristics in the analyzed network.

Behavioral beliefs connect one’s intention to the expected 
consequences and experiences. A behavioral belief is the perceived 
likelihood that a certain activity will result in a specific event or 
experience. Although a person may have many behavioral beliefs 
about any behavior, only a limited number are easily available at 
any given time. It is considered that the prevalent attitude toward 
the conduct is determined by these accessible beliefs in 
conjunction with the subjective values of the expected 
consequences and experiences. In particular, the appraisal of each 
outcome or experience adds to the attitude in direct proportion to 
the person’s subjective probability that the activity creates the 
desired outcome or experience.

The main conclusion of this research is that theory-grounded 
data can provide information required to comprehend individual 
perspectives and develop appropriate intervention strategies on 
areas of expertise and attitudes that need further instilling for the 
attainment of SDG4.2 goals by 2030, when developing behavioral 
interventions to address the increasing integrative-qualitative 
intentional behavior in preschool teachers from a systemically 
point of view.

7. Discussion and limitations

Several scales for measuring the degree of quality and 
inclusiveness in early childhood education have been reported 
(Soukakou, 2012; Ishimine and Tayler, 2014; Soukakou et al., 2018; 
Steed et al., 2022), but none approached the assessment under the 
theory of planned behavior framework.

This research results are consistent with previously published 
prominent studies. Studies show that incorporating children with 
disabilities in typical preschool classrooms does not result in 
inferior quality programs or less suitable teacher-child 
relationships, especially for children with mild to moderate 
disabilities. The findings highlight the significance of continuing 
education for early childhood practitioners on high-quality 
teacher-child interactions (Hestenes et al., 2008). Recognizing that 

inclusive education can take place in a variety of early childhood 
education programs involves taking context into account as a 
potential factor impacting its high-quality execution (Buysse et al., 
1999; Buysse and Hollingsworth, 2009; Love and Horn, 2021).

Despite some limitation consisting of the sample characteristics, 
namely (1) 300 preschool teachers selected among the 700 
participants in the national training program entitled Qualitative 
and Inclusive Early Childhood Education, (2) the planned behavior 
theoretical single approach of the integrative-qualitative intentional 
behavior in preschool education scale design, and lastly (3) the CFA 
used by our team that might yell that we  have excluded the 
qualitative analysis instead of focusing exclusively on statistical 
measurements, this research represents one of the first studies in 
applying TPB to integrative-qualitative intentional behavior in 
preschool teachers and also a preliminary investigation of a factorial 
model that could be used to further asses these type of behaviors 
and to represent a basis for further developing behavioral change 
trainings for instilling integrative-qualitative intentional behavior in 
preschool education.

The main limitation of this research is represented by the fact 
that most of the items in the questionnaire have a very high mean 
in the results (4.5 or higher, from range 1–5, see Table 3), and with 
such high averages, the instrument does not effectively produce 
differentiations between different groups of respondents. We argue 
that the high item means obtained in this research is due to the 
sensitive aspect and the social desirability imposed by the topic, 
namely intentional integrative-qualitative behavior in early 
childhood education and care. In the majority of the cases, the 300 
female preschool educators that participated in this research 
declared that they are willing to further adopt integrative and 
qualitative behaviors at work. Thus, the high averages on scale’s 
items represent the most important limitation of the IQIB-ECEC 
19-item scale.

Future studies should focus on further making comparisons 
between respondents based on socio-demographic characteristics 
like gender, age, previous work experience, rural–urban areas, 
public-private institutions, and development regions.

In order to achieve the inclusive and high-quality early 
childhood education envisioned by SDG4.2, further research on 
integrative-qualitative intentional behaviors in preschool education 
should use the final scale, which has 19 items and eight factors, and 
has very acceptable construct validity and psychometric properties. 
Results indicate that IQIB-ECEC is a valid and reliable measurement 
for the assessment of integrative qualitative intentional behaviors in 
preschool education and the most important dimensions that impact 
the network of integrative-qualitative intentional behavior of 
Romanian preschool teachers are D6. Perceived power/Control 
beliefs and D8. Behavioral intention.

8. Implications for decision-makers

Romania’s early childhood development system is 
currently dealing with significant challenges. The traditional 
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approach to kindergarten design and teaching methods must 
be changed in order to create new educational experiences. 
The pedagogy of today’s educational institutions is closely 
related to their design, which asks for open, adaptable, and 
child environments that may better support youngsters’ 
learning activities. We  can facilitate better integrative-
qualitative behaviors for the smooth achievement of SDG4.2 
targets by paying close attention to the role of the preschool 
teacher as the primary change agent and intended recipient of 
the regulations and conducting a deep assessment of teachers’ 
perceptions of the innovative methods to early 
childhood education.

The primary architects of the children’s mental 
architecture are the preschool instructors. The preschool 
education system must make the transition to a child-
centered architectural approach to educational design, which 
puts the child at the center of the design process and aims to 
maximize constructive interactions between children and the 
learning environment.

The ability of the professionals to form wholesome 
relationships with young children and their knowledge and 
abilities are the very essence of high-quality early childhood 
care. The alarming lack of skilled workers in the field today 
suggests that making significant efforts in educating, 
attracting, rewarding, and keeping a skilled workforce must 
be  a key concern. Services for young children and their 
families should be responsibly funded with an eye on benefits 
against costs. Services that are inexpensive yet fall short of 
expectations are a waste of money.

It is both a fundamental moral obligation and a vital 
investment in the social and economic future of our country to 
address large disparities in opportunity, starting in early 
childhood. The study of early childhood development can offer a 
strong foundation for making wise decisions among competing 
goals and for fostering agreement on a common course of action. 
Such prudent decisions and concentrated dedication would be in 
the best interests of the safety of our society’s future. A strong 
foundation for future academic achievement, enhanced 
productivity at work, and responsible community engagement 
throughout adulthood is laid by policy initiatives that support 
nurturing relationships and a wealth of learning opportunities for 
young children.

The growth of all children is continually tracked through 
systems, allowing for the early detection of issues that require 
attention and the formulation of viable solutions. This can 
be done in the context of routine medical treatment by adequately 
qualified doctors, nurse practitioners, or developmental experts 
as well as by continued monitoring of qualified early care and 
education professionals.

To ensure that all children are enrolled in early 
intervention services, outreach efforts should be increased, so 
that children with developmental disabilities can learn the 
adaptive skills necessary to attain their full potential. Early 
treatments that encourage good changes in development can 

lay a stronger basis for subsequent attainment of higher-level 
talents. This emphasizes the essential necessity to detect 
sensory deficiencies as soon as possible after birth in order to 
give corrective equipment as well as the proper recovery-
oriented services during the period when the fundamental 
brain architecture is developing.

When policymakers guarantee that all young children who 
are at high risk of falling behind in school participate in high-
quality, evidence-based programs, the benefits are substantially 
greater than when only a sample of eligible children is served. 
It also emphasizes the need to avoid prematurely categorizing 
families and children who may benefit from early care as being 
vulnerable. The knowledge, aptitude, and interpersonal 
relationships skills of the teachers (Samfira and Maricuţoiu, 
2021; Samfira and Paloş, 2021) reflect the quality of the early 
childhood services provided.
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Appendix

Integrative-qualitative intentional behavior in preschool education scale 
(IQIB  - ECEC)

Authors: Dana Rad, Adela Redeș, Alina Roman, Anca Egerău, Raul Lile, Edgar Demeter, Tiberiu Dughi, Sonia Ignat, Evelina Balaș, 
Roxana Maier, Csaba Kiss, Vasile Mărineanu, Mușata Bocoș, Graziella Corina Bâtcă-Dumitru, Lavinia Denisia Cuc, Gabriela Vancu, Gavril 
Rad, Roxana Chiș.

Dimension Item

D1. Actual behavior 1. I propose daily activities in which all the children feel good.

2. If a child is not accepted by the collective, I always find integration solutions.

D2. Attitudes toward the 

behavior

3. I worry about a child if they feel marginalized.

4. By early observing children’s behavior, problematic situations can be prevented.

D3. Behavioral beliefs 5. I believe that all children should benefit from the same services.

6. In my opinion, all children should have equal access to educational resources.

D4. Subjective norm 7. Most people close to me believe that the integration of all children into the collective is essential.

8. Most educators consider themselves to be objective in evaluating children’s progress.

D5. Normative beliefs 9. It is necessary for the kindergarten to provide more educational resources.

10. It would be very good for the children if the integration process is permanently monitored.

11. Not only the kindergarten can ensure the holistic integration of the child in society.

D6. Perceived power/Control 

beliefs

12. It is up to me to keep all class problematic situations under control.

13. It is in my power to ensure that no child is discriminated.

14. It is in my knowledge that the integration of children is holistic.

D7. Perceived behavioral control 15. The decision to equally relate to all children belongs only to me.

16. I do not need support to deal with unforeseen situations that arise in the class.

D8. Behavioral intention 17. I expect to be responsive to all the children’s needs regardless of my mood.

18. I want to be receptive to all the needs of children regardless of the situation.

19. I intend to be receptive to all children’s needs, regardless of context.

Notes: The IQIB - ECEC is rated on a 1 to 5 Likert scale, where 1 represent total disagreement and 5 represents total agreement. 
For IQIB - ECEC scale interpretation the average mean of all 19 items can further be utilized. 
The higher the score, the higher is the integrative qualitative intentional behavior of the preschool teachers.
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