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Abstract 
 

This pilot study aimed to validate Academic Readiness of Children (ARCH), a school 
readiness measure, in Turkish and Syrian refugee children in Turkey. ARCH encompasses 
eight components of school readiness: visual perception, auditory perception, attention and 
memory, problem solving, basic concept skills, motor skills, social-emotional skills, and self-
care. Six of the components are completed by the child, while two of the components are 
completed by a parent and/or teacher. Data were collected in Basaksehir, Istanbul from 160 
Turkish children and 160 Syrian children. Focus group discussions were also conducted 
among teachers, parents, and field experts. The statistical analysis was threefold: establish 
evidence of reliability, validity, and psychometric properties. Results from the Turkish sample 
showed that each construct reached acceptable reliability and face and concurrent validity. 
The factor analysis models revealed mixed results: Only problem solving, self-care, and 
auditory perception had good fit. Other models required modifications to obtain satisfactory 
fit. Results from the Arabic sample showed that most factors had some evidence of reliability 
and face, concurrent, and convergent validity, though fewer showed satisfactory psychometric 
properties. Recommendations for future use include piloting in a randomized sample and 
reviewing the items from subscales with poor fit.  



Overview of ARCH-T: MENAT Measurement Library Criteria 

ARCH-T should have moderate to high evidence of validity/ 
reliability for use as an evaluation measure, although it needs to meet 
less stringent criteria for use as a formative tool. Much of the 
evidence is positive, and we are somewhat confident in the stability of 
the evidence. The small sample size, convenience sampling, and 
missing data may produce results that are unique to this dataset. 
Given that there is clear guidance on how the measure can be revised, 
we preliminarily recommend this measure for its specified purpose(s) 
with caution, suggesting revisions and additional testing with a 
larger, representative sample. 

Criteria Indicators Notes 

Purpose 

Program evaluation Requires high internal consistency 
and interrater reliability; strong 
evidence of validity; sensitivity to 
change; ideally measurement 
invariance 

Ongoing feedback for teachers and school 
staff to improve teaching 

Requires less stringent criteria 

Empirical 
evidence 
overall 

# of types of evidence available  4 

% of evidence meets empirical criteria 70% (green only); 94% (yellow and 
green) 

Evidence fit for purpose Yes for validity and reliability for 
some subtasks; not yet for 
measurement invariance/sensitivity 
to change 

Confidence in 
evidence 

Sampling method Convenience sampling 

Sample size Small (~160) 

Missing data Significant amount of missing data 
in sections 6 and 7 

Rigor of method High 

Revisions Clear guidance on what to adjust/refine Yes 



 
 
 

 
 
 

Overview of ARCH-T Empirical Results 

 
Constructs/sub-
constructs assessed 

Inter-rater 
reliability 

Internal 
consistency 

Concurrent 
validity 

Construct validity 
(Internal structure) 

Recommendations 
for revision 

Visual Perception ✓ ✓ ✓ ❌ Full review of items 

Auditory Perception NA NA NA ✓  

Speaking ✓ ✓ ✓ ✓  

Listening ✓ ✓ ✓ ✓  

Phonological 
Awareness 

✓ £ ✓ ✓ 
 

Basic Concepts NA NA NA £ Consider removing 6B-
2 and 6C-2 

Numbers ✓ ❌ ✓ £  

Colors ✓ ✓ ✓ £  

Figures ✓ £ ✓ £  

Problem Solving ✓ ✓ ✓ ✓  

Attention & Memory ✓ ✓ ✓ ❌ Remove 8B 

Motor Skills ✓ ✓ ✓ £ Consider removing 7C 

Social-emotional skills ✓ ✓ ✓ ❌ Reduce # of items, 
review negatively-word 
items, administer to 
only parents or 
teachers 

Self-care ✓ ✓ ✓ ✓  

Key 

✓ 
Good/excellent 
evidence against 
empirical criteria 

£ 
Fair/inconclusive 
evidence against 
empirical criteria 

❌ 
Little to no 
evidence against 
empirical criteria 

NA Not applicable 

For additional information on the empirical criteria, please see https://inee.org/measurement-library 
 
  



 
 
 

 
 
 

Overview of ARCH-A: MENAT Measurement Library Criteria 

ARCH-A should have moderate to high evidence of validity/ 
reliability for use as an evaluation measure, although it needs to meet 
less stringent criteria for use as a formative tool. Much of the 
evidence is positive, and we are somewhat confident in the stability of 
the evidence. The small sample size and convenience sampling 
approach may produce results that are unique to this dataset. Given 
that there is clear guidance on how the measure can be revised, we 
preliminarily recommend this measure for its specified purpose(s) 
with caution, suggesting revisions and additional testing with a 
larger, representative sample.   

 

Criteria Indicators Notes 

Purpose 

Program evaluation  Requires high internal consistency 
and interrater reliability; strong 
evidence of validity; sensitivity to 
change; ideally measurement 
invariance 

Ongoing feedback for teachers and school 
staff to improve teaching 

Requires less stringent criteria 

Empirical 
evidence 
overall 

# of types of evidence available  4 

% of evidence meets empirical criteria 80% (green only); 92% (yellow and 
green) 

Evidence fit for purpose Yes for validity and reliability for 
some subtasks; not yet for 
measurement invariance/sensitivity 
to change 

Confidence in 
evidence 

Sampling method Convenience sampling 

Sample size Small (~160) 

Missing data Small amount of missing data 

Rigor of method High  

Revisions Clear guidance on what to adjust/refine Yes 
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Overview of ARCH-A Empirical Results 
 
Constructs/sub-
constructs assessed 

Internal 
consistency 

Convergent 
validity 

Concurrent 
validity 

Construct validity 
(Internal structure) 

Recommendations 
for revision 

Visual Perception 
✓ ✓ ✓ £ 

Combine copying 
shapes and position into 
one sub-construct 

Auditory Perception NA NA NA ✓  

Speaking ✓ ✓ ✓ ✓  

Listening ❌ ✓ ✓ ✓  

Phonological 
Awareness 

£ ✓ ✓ ✓ 
 

Basic Concepts NA NA NA ✓  

Numbers ✓ ✓ ✓ ✓  

Colors ❌ ✓ ✓ ✓  

Figures ❌ ✓ ✓ ✓  

Problem Solving ✓ ✓ ✓ ✓  

Attention & Memory ✓ ✓ ✓ £  

Motor Skills ✓ ✓ ✓ £  

Social-emotional skills ✓ ✓ ✓ ❌ Reduce # of items, 
combine behavioral and 
cognitive regulation 

Self-care £ ✓ ✓ £  

Key 

✓ 
Good/excellent 
evidence against 
empirical criteria 

£ 
Fair/inconclusive 
evidence against 
empirical criteria 

❌ 
Little to no 
evidence against 
empirical criteria 

NA Not applicable 

For additional information on the empirical criteria, please see https://inee.org/measurement-library 
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Introduction 

 
Since the start of the Syrian crisis in 2011, 5.6 million Syrians have fled to neighboring 
countries such as Turkey, Lebanon, and Jordan. More than 50% of Syrian refugees are under 
age 19, with 40% being younger than 12. For Syrian children, displacement disrupts their 
education and is associated with mental health issues such as post-traumatic stress disorder 
(PTSD) and depression (Sirin & Rogers-Sirin, 2015). Turkey currently hosts a majority of 
Syrian refugees – around 3.6 million – but is failing to integrate Syrian children into the 
school system (UNHCR, 2019). Only 30% of school-age Syrian children go to school, and 
those who do attend often drop out due to language difficulties and poor grades (Sirin & 
Rogers-Sirin, 2015). At the same time, Turkey’s population is overwhelmingly young, placing 
pressure on an education system that has seen many changes over the last decade. Many 
classrooms in urban centers such as Istanbul and Ankara, as well as along the southern 
border close to Syria, are overcrowded (Gökçe et al., 2017). Girls and children living in rural 
areas have historically lacked equal access to education, which the Ministry of Education has 
addressed through requiring twelve years of schooling for all children (OECD, 2013). In order 
to improve the enrollment and retention rates of both Syrian refugee and Turkish children in 
Turkish schools, it is necessary to implement policies and programs to increase school 
readiness of children during critical preschool years.  
 
School readiness is generally defined as obtaining key behavioral and academic skills, which 
will lead the child to success in the school environment (Pianta, Cox, & Snow, 2007). 
Research puts forward a significant relation between school readiness and children’s success 
at school (Dockett & Perry, 1999; 2004; Hair, Halle, Terry-Humen, Lavelle, & Calkins, 2006; 
Mangiona & Speth, 1998; UNICEF, 2012). Brostrom (2000), for example, finds that children 
who can count to 20 in a rhythmic way, hold a pencil properly, tie shoelaces, recognize colors, 
identify and remember emotional concepts, complete visual identification, and pay attention, 
are ready for school. In addition to the above-mentioned characteristics, following directions, 
acting accordingly to classroom rules, writing awareness, visual perception and hand-eye 
coordination management can be found in children ready for school in Western contexts 
(McTurk, Lea, Robinson, Nutton, & Carapetis, 2011).  
 
In Turkey, all children are considered ready to start primary school at 72 months. Some 
children are able to start school at 60 months upon the request of their parents (Ministry of 
Education, 2014). However, studies in Turkey have shown that age is not an adequate 
criterion of assessing school readiness; rather, factors like social-emotional skills, motor skills, 
and self-care skills are key indicators (Kocyigit & Saban, 2014; Kocyigit & Kayili, 2014; 
Mercan Uzun & Alat, 2017). The inability to identify children who aren’t ready for school 
may increase differences between children with low school readiness and other children 
throughout their academic lives (Mercan Uzun & Alat, 2017).  
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As many Syrian refugee families welcome a new generation of children born into conflict, and 
as many schools in Turkey and beyond consider admitting larger portions of Syrian refugee 
children to schools, the international community has a responsibility to ensure that this new 
generation are supported during preschool years to get ready for school. However, few school 
readiness measures have been translated to Arabic. Measures that have been translated are 
largely outdated, may not be culturally appropriate, and haven’t been validated in Syrian 
refugee children. 
 

Research Questions 
 

The present study seeks to create a school readiness measure with evidence of validity and 
reliability – Academic Readiness of Children (ARCH) – for use with both Syrian refugee 
children and Turkish children from the host community. Through our analysis, we aim to 
answer the following questions: 
 

1) What is the evidence of construct validity of ARCH for Syrian refugee children and 
Turkish children, including internal structure validity, convergent validity, and 
concurrent validity? 

2) What is the evidence of reliability of ARCH for Syrian refugee children and Turkish 
children? 

3) What is the evidence of face validity of ARCH for Syrian refugee children and Turkish 
children? 

Methods 
 

Sample 
Data were collected by Turkish-speaking enumerators who had experience in early childhood 
education. The researchers recruited participants through three settings in the Basaksehir 
region of Istanbul: partnership schools, a religious school, and residences. School recruitment 
took place in two Bahcesehir University (BAU) partnership schools: a kindergarten and a 
primary school. The researchers obtained oral consent from the School Administration and 
were allowed to meet participants, who were identified by teacher, in a designated room at 
the schools. Additional participants were recruited through a religious school where families 
send their children to learn how to read the Qur’an. A snowball method was used to identify 
possible participants from the religious school. Children attending the religious school had 
different sociocultural backgrounds compared to children attending the primary schools; most 
came from disadvantaged families with stronger religious beliefs. Finally, the researchers also 
recruited children from local residences. Typically, the first assessments were done with the 
doormens’ children. The doormen then acted as key informants to other families who met the 
criteria of the target group. Parental consent and child assent was obtained for each 
participant across all settings.  
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The average age of the Turkish sample is 5.52 years, with a standard deviation of 1.09 years. 
The average of the Arabic sample is 5.58 years, with a standard deviation of 1.21. The 
youngest Turkish participant was 4 years old, while the oldest participant was 8 years old. In 
the Arabic sample, the youngest and oldest participants were 3 and 7, respectively. Both 
male and female genders were equally represented in the Turkish sample: 81 participants were 
female, 78 were male, and 1 participant’s gender was not recorded. The gender balance was 
similar in the Arabic sample: 83 participants were female, 75 were male, and 2 participants' 
gender was not recorded.  
 
In addition to the main Turkish sample, three focus group discussions were conducted. All 
three groups were recruited using convenience sampling. Four preschool teachers participated 
in the focus group discussion. Years of professional experience ranged from 6 to 19 years. All 
participants had obtained their bachelor’s degree in either child development/education or 
preschool education. Teachers had both Turkish and Syrian children in their classrooms. Four 
Turkish mothers participated in the parents focus group discussion, and four field experts 
based in Turkey participated in the experts focus group discussion. Teachers identified 
mothers who would fit criteria to participate in the group, and put them in contact with the 
researchers. All experts were contacts of the researchers in Turkey. 
 
Measure 
Academic Readiness of Children is a school readiness measure designed for formative purposes 
and program evaluation, with the goal of also using it for screening in future iterations. The 
present measure is a modified version of the Bahcesehir School Readiness Test (BOHT), 
which was previously created by the principal investigators. The primary structural difference 
between BOHT and the current measure is the inclusion of social-emotional and self-care 
skills, thus expanding the number of components from six to eight. Within the six 
components shared by ARCH and BOHT, the primary investigators have updated the images 
and questions in ARCH based on findings from the BOHT, which suggested that some of the 
previous images may have been confusing.  
 
The original BOHT was based on established psychological measures that had been 
translated into Turkish, including the Metropolitan School Readiness Test (Şimşek, & 
Alisinanoğlu, 2009), the Bracken Basic Concepts Scale (Ayhan et al., 2007), and the Denver 
Developmental Screening Test (Epir & Yalaz, 1984). Aside from psychological measures, the 
BOHT also draws from the Ministry of Education Preschool Curriculum in Turkey (MoNE, 
2013).  
 
ARCH differs from its predecessors in two major respects. First, ARCH was developed in the 
context in which it is meant to be used. Other measures have only been translated, but not 
validated in the context of Turkish and Syrian refugee children in Turkey (for an exception, 
see: Save the Children, 2017). Second, ARCH covers a more holistic view of school readiness 
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by incorporating social-emotional skills and self-care. Currently available Turkish and Arabic 
language measures are outdated, and thus do not have all the desired components that 
encompass school readiness. 
 
ARCH partitions school readiness into eight components or constructs: visual perception, 
auditory perception, attention and memory, problem solving, basic concept skills, motor 
skills, social-emotional skills, and self-care. Two of the components -- social-emotional skills 
and self-care -- are completed by a parent and/or teacher, while the remaining six 
components are completed by the child. Each component was then hypothesized to assess 
several subcomponents or sub-constructs. For example, the auditory perception construct was 
hypothesized to consist of three sub-constructs: listening, speaking, and phonological 
awareness.  
 
The table below shows the breakdown of items per component. Several items fall under more 
than one component. For example, items 6A-1, 6B-1, and 6C-1 are joint between visual 
perception and motor skills since the tasks require children to identify and draw shapes, thus 
requiring both skills.   
 
Table 1. Summary of Constructs 

   
 
Within the auditory perception component is phonological awareness, or the ability to 
recognize sounds of words, such as the “sh” in “shoe.” During this portion of the measure, 
children are shown a series of images, for example, “here is a hat, a shoe, a house, and a 
cow,” from which they are asked to point to the item whose word rhymes with “cat.” It is 
important to note that the phonological awareness items required unique adaptations in 
Turkish and in Arabic. Item instructions, images, and objects vary across the two 
translations, but still aim to capture phonological awareness in their respective language. 
 
Analytic plan 
Confirmatory factor analysis (CFA) was used to understand the psychometric properties and 
internal structure of ARCH and its eight subscales. In regards to the full measure, an eight-
factor model was tested based on the theorized components. For both the full scale and 
subscale analyses, we interpreted the standardized factor loadings and examined multiple 
goodness of fit statistics: chi-square goodness of fit, Tucker-Lewis Index (TLI), Comparative 
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Fit Index (CFI), and Root Mean Square Error of Approximation (RMSEA). Goodness of fit 
was judged by cut-off values and criteria established in the field: chi-square should be 
nonsignificant, CFI and TLI should be above 0.90, and the RMSEA should be below 0.05 for 
good fit, or below 0.08 for acceptable fit (Hu & Bentler, 1999). Due to the categorical nature 
of the data, diagonally weighted least squares was used to estimate the model parameters for 
all subscales except social-emotional skills and self-care. The full weight matrix was used to 
compute robust standard errors and test statistics.  
 
Within each subsample (n= 160), we note that the power is at 1.00 for the full eight-factor 
model due to the large number of elements in our variance-covariance matrix. However, all 
component models are severely underpowered, with the exception of social-emotional skills 
(see Appendix Section 1). Since this study is only a pilot of ARCH, we note that sample sizes 
are small, and stress that results should be interpreted with caution.  
 
Three other kinds of validity are assessed: convergent validity, concurrent validity, and face 
validity. To capture convergent and concurrent validity, we calculated correlation coefficients 
(Pearson’s r and Kendall’s τ) between the constructs and overarching construct with 
participants’ age, preschool attendance, and scores on a pre-literacy/pre-numeracy scale (for 
Arabic sample only). For face validity, we conducted three focus groups with teachers, 
parents, and experts. All focus groups were in Turkish. Participants for the teacher focus 
group had both Syrian and Turkish children in their classrooms. 
 
Finally, two types of reliability were measured: internal consistency and inter-rater reliability. 
We calculated Cronbach’s alpha for each subscale, as well as for the overall measure. Within 
the Turkish subsample, a subsample of participants were assessed simultaneously by two 
independent raters. We then calculated the kappa statistic for each pair of raters, and took 
the average of the pairs to discern the inter-rater reliability of the full scale and each 
subscale.  
 

Results 
 
Psychometric properties and internal structure validity of full scale and subscales 
Confirmatory factor analysis was used to establish the factor structure of each subscale. For 
brevity, the table below serves as a checklist for whether the initial model for each of the 
eight subscales had satisfactory fit. Subscales that had models with poor fit or statistical 
issues will have a modified factor model presented in its appropriate subsection. However, we 
stress that any additional models are modified versions of the scale we piloted, and would 
therefore require additional piloting to verify their structure; these models serve as 
suggestions for future use. Each model will be discussed in more detail in the relevant 
subscale sections.  
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Table 2. Goodness of Fit Statistics 

 
Visual perception. The visual perception subscale is made up of twelve questions that can 
be separated into 4 factors: copying shapes, shape recognition, pattern recognition, and 
position.  
 
Turkish sample. Upon running the initial factor model with the Turkish sample, we came 
across the warning that the variance-covariance matrix wasn’t positive definite. This means 
that at least one of our variables is a linear combination of other variable(s) in the model; 
that is, it doesn’t add any new information to our model. We caution the interpretation of 
the initial model. 
 
Due to the issue with the first model, we removed item 8B. However, the goodness of fit 
indices were poor. The chi-square statistic was significant, the RMSEA was 0.118, and the 
CFI and TLI were 0.831 and 0.756. The removal of item 8B resulted in a two-item factor, 
thus it may lack stability in the model. No additional models were tested. Implications for 
this model will be discussed further in the limitations and results sections. 
 
Arabic sample. We also came across issues with the Arabic sample; the covariance matrix of 
the latent variables was not positive definite, which means that one or more of the latent 
variables is highly co-linear with another latent variable. Examining the correlation matrix 
revealed that the position and copying shapes sub-constructs were perfectly correlated. To 
avoid removing items, the proposed solution was to combine the two sub-constructs into a 

Subscale Chi-Square CFI/TLI RMSEA Acceptable fit with 
modification? 

 Turkish Arabic Turkish Arabic Turkish Arabic Turkish Arabic 

Visual Perception NA ✓ NA ✓ NA ✓ No Yes 

Auditory 
Perception 

❌ ✓ ✓ ✓ ✓ ✓ NA NA 

Basic Concepts ❌ ✓ ❌ ✓ ❌ ✓ Yes N/A 

Problem Solving ✓ ✓ ✓ ✓ ✓ ✓ NA NA 

Attention & 
Memory 

NA ❌ NA ✓ NA ❌ No NA 

Motor Skills ❌ ❌ ❌ ✓ ❌ ❌ NA NA 

Social-emotional 
skills 

❌ ❌ ❌ ❌ ❌ ❌ No No 

Self-care ✓ ❌ ✓ ✓ ✓ ❌ NA NA 
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single sub-construct. The three-factor model showed good fit, with a nonsignificant chi-square 
statistic (p = 0.092), an RMSEA of 0.041, and a CFI and TLI of 0.963 and 0.952, 
respectively. Within the combined sub-construct, the standardized factor loadings were 
strongest with the original copying shapes items (0.878 to 0.927) as compared to the original 
position sub-construct (0.318 to 0.513). No further models were tested.  
 
Auditory Perception. Three factors form the auditory perception subscale: listening (3 
items), speaking (4 items), and phonological awareness (5 items). Overall, the fit statistics 
suggested that a three-factor model is appropriate in both samples.  
 
Turkish sample. Although the chi-square statistic was statistically significant in the Turkish 
sample, the TLI and CFI were 0.974 and 0.967, respectively, which suggest satisfactory fit. In 
addition, the RMSEA was 0.078, further highlighting the sufficiency of this model. When 
examining the factor loadings, we find that all items tended to load strongly on their 
respective factors. The figure below displays the standardized loadings and covariances for 
the Turkish sample. 
 
Figure 1. Three-factor model of auditory perception: Turkish sample 

 
 
 
Within phonological awareness, the factor loadings are slightly weaker. Three of the items are 
between 0.576 and 0.595, while the remaining two items have loadings of 0.912 and 0.774, 
respectively. Additionally, the standard errors are much larger for phonological awareness when 
compared to listening and speaking.  
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Aside from strong factor loadings, we find that the three factors are strongly correlated with 
one another, as expected. Speaking and Phonological awareness share the strongest correlation 
– 0.759 – which theoretically makes sense. The more one speaks and practices speaking a 
language, the better one’s ability to recognize sounds from that language. No additional models 
were tested for this subscale. 
 
Arabic sample. In terms of model fit, the chi-square statistic was not statistically significant 
in the Arabic sample (p = 0.056). Both the RMSEA (0.046) and the TLI (0.981) and CFI 
(0.986) also suggested good model fit. In terms of factor loadings, the findings are similar in 
the Arabic sample as in the Turkish sample (see figure below). The factor loadings are strong 
across the three sub-constructs, ranging from 0.636 to 0.995. The standard errors are larger 
for the phonological awareness sub-construct compared to the other two sub-constructs. The 
most notable difference from the Turkish results is that the correlations between the three 
sub-constructs are stronger. 
 
Figure 2. Three-factor model of auditory perception: Arabic sample 

 
 
 
Basic Concepts. Recognizing colors (3 items), figures (6 items), and numbers (3 items) are 
the three factors of basic concepts.  
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Turkish sample. The initial model with the Turkish sample revealed subpar fit statistics. Both 
the TLI and CFI were less than 0.9, the RMSEA was greater than 0.08, and the chi-square 
statistic was statistically significant. 
 
There was a sizeable amount of missing data for section 6 due to illegible markings on forms 
by one enumerator. As a result of the poor fit, two items from section 6 (6B2, 6C2) were 
removed from the figures factor. For the updated model, the chi-square statistic was 
nonsignificant (p = 0.308), the RMSEA was 0.028, and the CFI and TLI were 0.991 and 0.987, 
respectively.  
 
Figure 1. Three-factor model for basic concepts: Turkish sample 

 
The factor loadings were strong with the exception of item 6A-2. Future iterations of this 
measure should consider removing 6A-2 through 6C-2 from this subscale as the other items 
seems to sufficiently capture basic concepts for Turkish children. Implications regarding the 
missing data will be discussed in following sections. 
Arabic sample. In contrast to the issues for the Turkish sample, the three-factor model showed 
good fit within the Arabic sample. The chi-square was not significant (p = 0.088), the RMSEA 
was 0.042, and the CFI and TLI were 0.980 and 0.975, respectively. Similar to the findings 
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from the Turkish sample, the factor loading for item 6A-2 was the weakest (0.524). The factor 
loadings are presented in the figure below. No further models were tested. 
 
Figure 2. Three-factor model for basic concepts: Arabic sample 

 
 
Problem Solving.  
Turkish and Arabic samples. The problem-solving subscale is a single factor made up of eight 
items. All fit indices indicated good model fit in both the Turkish and Arabic samples. For the 
Turkish sample, the chi-square statistic was not significant (p = 0.079), the TLI and the CFI 
were 0.999, and the RMSEA was 0.052, which is just between the good and acceptable cut-offs 
of 0.05 and 0.08. For the Arabic sample, the chi-square statistic was not significant (p = 0.667), 
the RMSEA was 0.00, and the CFI and TLI were 1.00. The factor loadings are displayed in the 
table below. Overall, the loadings were strong, with the lowest value equal to 0.74 and 0.78 in 
the Turkish and Arabic results, respectively.  
 
Table 3. Factor loadings for problem solving 
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Attention & Memory. Within the attention and memory subscale are two factors: 
identifying similarities/differences (3 items) and story comprehension (5 items).  
 
Turkish sample. Similar to the issue in the visual perception factor model, the variance-
covariance matrix wasn’t positive definite in the attention and memory factor model for the 
Turkish sample.  
 
To find out which item was a linear composite of the other items, we iteratively removed 
items from the model, and found that 8B caused the issue. After removing item 8B, the chi-
square was still significant and the RMSEA was 0.118, but the CFI and TLI were 0.964 and 
0.942, which are above the 0.9 cut-off for satisfactory fit. Since the RMSEA is known to 
falsely indicate a poor fitting model due to its sensitivity to small sample sizes or models with 
few degrees of freedom (Kenny, Kaniskan, & McCoach, 2014), we encourage caution in the 
interpretation of the RMSEA. Although the CFI and TLI suggested good fit, the identifying 
similarities/differences factor only has two items, which can affect its stability. Typically, 
three items are the minimum required for a factor.  
 
Since we originally hypothesized a story comprehension sub-construct, we tested a one-factor 
model to understand whether this is a good fit for the sub-construct. Although the RMSEA 
was 0.097 and the chi-square was significant (p = .02), the CFI and TLI were 0.986 and 0.972, 
suggesting that a one-factor model may be sufficient for the story comprehension sub-construct.  
 
Arabic sample. There were no issues with the variance-covariance matrix in the Arabic analysis. 
However, the goodness of fit statistics revealed mixed results. Although the chi-square statistic 
was statistically significant (p = .000) and the RMSEA was 0.112, the CFI and TLI were above 
the acceptable 0.9 cut-off (0.953 and 0.931, respectively). The standardized factor loadings 
ranged from 0.477 to 0.994 on the identifying similarities/differences sub-construct, and from 
0.581 to 0.966 on the story comprehension sub-construct. The standardized covariance between 
the two latent variables was 0.651. Since this is the first pilot of the tool in Arabic, we chose 
to not test any further models. 
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Motor Skills. The motor skills subscale consisted of a single factor made up of six items.  
 
Turkish sample. However, the goodness of fit indices revealed that this model isn’t sufficient 
for the Turkish sample; all the indices fell well below their satisfactory cut-offs. Upon 
examining the standardized factor loadings, we found that items 6A-1 and 7C loaded weakly 
onto the single factor.   
 
All of the items for the motor skills subscale are also on the visual perception subscale. The 
poor fit and relatively low factor loadings suggests that these items aren’t capturing motor 
skills relative to the other construct they are capturing (visual perception).  Alternatively, it 
is possible that the items contain two sources of variation that aren’t being modeled in the 
individual visual perception and motor skills models. However, the items for motor skills are 
also from the two sections that have missing data issues. Thus the poor fit may be related to 
missingness. 
 
Table 4. Factor loadings for motor skills 

 
 
A second model was tested with item 7C removed using the Turkish sample. The overall 
model fit greatly improved such that the chi-square statistic was nonsignificant (p = 0.068) 
and the CFI and TLI were 0.966 and 0.932, respectively. The RMSEA was 0.088, which is 
slightly over the acceptable cut-off of 0.08. The standardized factor loadings ranged from 
0.661 to 0.944, and the standard errors from 0.202 to 0.252.  
 
Arabic sample. In contrast, the CFI and TLI were satisfactory for the Arabic sample (0.956 
and 0.927, respectively). The RMSEA was slightly above the .08 cut-off (0.092), but the chi-
square statistic was statistically significant (p = 0.012). Overall, each item loaded much 
stronger to the single-factor in the Arabic sample when compared to the Turkish sample. The 
standard errors were also smaller in the Arabic sample. No further models were tested. 
 
Social-emotional skills. A four-factor model was tested for social-emotional skills. The four 
factors were interpersonal skills (15 items), emotional regulation (7 items), behavioral 
regulation (15 items), and cognitive regulation (6 items).  
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Turkish sample. Overall, the fit was poor in the Turkish sample. The chi-square statistic was 
significant, and the RMSEA was 0.134, both suggesting inadequate fit. In addition, the CFI 
and TLI were 0.609 and 0.586, respectively, reinforcing the poor fit of this model.  
 
Upon examining the factor loadings, we find that some items load very weakly onto factors, 
particularly within interpersonal skills. The factor loadings ranged from 0.125 to 0.838 for 
interpersonal skills, from 0.685 to 0.791 for emotional regulation, from 0.299 to 0.802 for 
behavioral regulation, and from 0.503 to 0.776 for cognitive regulation. This suggests that 
future iterations of this measure could remove some of these problematic items.  
 
Among the items with weak loadings was item 27, which is reverse coded due to its negative 
wording. While it may be the case that this item doesn’t capture social-emotional skills, it is 
also possible that we have cases of extreme responding, thus participants only checked 5 or 1 
for items regardless of each question’s valence.  
 
The four factors were also strongly correlated with one another, with standardized 
covariances ranging from 0.884 to 0.961. Again, this reinforces the idea that we may not need 
as many items to capture social-emotional skills. Since this factor model has 42 items, we’ve 
decided not to graphically display it. 
 
Arabic sample. Within the Arabic sample, the initial four-factor model resulted in the 
covariance matrix of the latent variables being not positive definite. Examining the 
correlation matrix revealed that the behavioral regulation and cognitive regulation sub-
constructs were perfectly co-linear. To avoid remove any items, the behavioral and cognitive 
regulation sub-constructs were combined into a single factor. However, the fit statistics were 
quite poor. The chi-square statistic was statistically significant (p = .000), the RMSEA was 
0.101, and the CFI and TLI were 0.509 and 0.482. Similar to the Turkish results, we find that 
the three factors are strongly correlated with one another, with standardized covariances 
ranging from 0.874 to 0.920. Thus, we may not need as many items to capture social-
emotional skills in either version of ARCH. 
 
Self-care.  
 
Turkish sample. The single factor subscale of self-care (4 items) was found to have 
satisfactory fit indices in the Turkish sample. First, the chi-square statistic was not 
statistically significant (p = 0.375). Both the CFI and the TLI were 1.00, and the RMSEA 
was 0, further suggesting good model fit. Across the four items, standardized factor loadings 
were strong, ranging from 0.846 to 0.953.  
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Table 5. Factor loadings for self-care 

 
 
Arabic sample. The goodness-of-fit statistics were not unanimous for the Arabic sample. 
Although the CFI and TLI were satisfactory (0.987 and 0.962), the RMSEA was 0.121 and 
the chi-square statistic was statistically significant (p = 0.044). The factor loadings were 
slightly weaker than those from the Turkish analysis. No additional models were tested for 
this construct.  
 
Full model. The statistical software (Lavaan package in R) was unable to fit the initial full 
model, nor could it fit a modified version of the model for either sample. In regards to the 
Turkish data, this is likely due to missing data issues, particularly within Sections 6 and 7, 
which will be discussed in detail during Limitations and Discussion.  
 
The graph below highlights the amount of missing data within our Turkish sample. 
 
Figure 5. Missing data in Turkish sample 
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We find that there are some missing values in almost all of our observations. To account for 
this, we used pairwise deletion and re-ran the initial bi-factor model. However, the model did 
not converge using either the WLSMV or DWLS estimators.     
 
Face validity 
Focus groups with teachers, parents, and experts revealed that all three groups believe our 
measure captures school readiness, suggesting that our measure has face validity. Each group 
did offer feedback to improve the measure. Teachers suggested a few changes on clarifying 
wording. For example, enumerators should use the word “first” instead of “initial,” which 
might not be understood by the child. Within the parents focus group, mothers stated that 
the items could be readily understood by their children. However, they highlighted that some 
clarification and rewording was needed for the parental questionnaire, especially for 
negatively-worded items.  
 
For the portion of the measure completed by the child, experts suggested expanding the 
range of acceptable answers for some questions; for instance, accepting “circle” or “ring” or 
“round” if shown an image of a circle. In addition, instructions should be repeated up to three 
times, and follow-up instructions should be used for the phonological awareness section. 
Specifically, if a child doesn’t respond to the initial instructions listing the items and asking 
the question (“What do you see here? Show me which one sounds the same as the first letter 
in [new word]”), the assessor should follow up with solely the question (“show me which one 
is the same in the beginning as [new word]”).  
 
Convergent validity 
Pearson’s correlation coefficient was used to determine the relation between each construct (or 
sub-construct) of the Arabic version of ARCH and the Pre-literacy/Pre-numeracy scale. From 
the table below, we see that there are strong, positive, and statistically significant correlations 
between all the child-administered constructs and sub-constructs and the Pre-literacy/Pre-
numeracy scale.  However, the correlations are nonsignificant for the parent/teacher-
administered constructs: social-emotional skills and self-care.  
 
Table 6. Correlations for convergent and concurrent validity: Arabic sample 
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Concurrent validity 
Correlations between ARCH, child’s age, and preschool attendance were used to discern 
concurrent validity. Due to the dichotomous nature of preschool attendance, we used 
Kendall’s τ instead of Pearson’s correlation coefficient. The table below presents the 
correlations with respect to the sum scores of the originally theorized models for the Turkish 
data. The correlations for the Arabic data can be found above in Table 6. Since only first-
order models were tested, the correlations for auditory perception and basic concepts – both 
of which are three-factor models – are at the sub-construct level. On the whole, correlations 
between the subscales and preschool attendance were stronger than the correlations between 
the subscales and age for the Turkish data, but the reverse is true of the Arabic data.  
 
Table 7. Correlations for concurrent validity: Turkish sample 

 
Within the Turkish data, correlations with age ranged from 0.04 to 0.54, while correlations 
with preschool attendance ranged from 0.08 to 0.43. The correlations with age ranged from 
0.01 to 0.54 in the Arabic sample, with 0.01 being nonsignificant. We note that the 
correlations with preschool attendance tended to be nonsignificant in the Arabic sample. This 
makes sense since we had very little data on pre-school education for Syrian children. 
 
Since three of the constructs – basic concepts (figures sub-construct), motor skills, and 
attention and memory (story comprehension sub-construct) – showed acceptable fit when 
removing problematic items, an updated sum score was calculated. The correlations between 
the updated sum scores, pre-school education, and age are reported below. 
 
Table 8. Correlations for revised constructs: Turkish sample 

 
 
The correlation between basic concepts: figures and age is stronger (0.61, was 0.54), though 
its correlation with preschool attendance is no longer statistically significant. With regards to 
motor skills, the correlation with age increases (0.20, was 0.04), while the correlation with 
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preschool attendances decreases (0.35, was 0.40). Similarly, the correlation between age and 
the story comprehension sub-construct of attention and memory is weaker (0.17) than the 
correlation between age and the attention and memory construct (0.31). The correlations 
with preschool attendance remain identical in magnitude and statistically significant. 
 
Reliability 
We assessed the reliability of ARCH through Cronbach’s alpha for internal consistency and 
kappa for inter-rater reliability. All analyses were conducted on both the overarching 
construct and the constructs (or relevant sub-constructs). For inter-rater reliability, the full 
scale consists of only portions completed by the child.  
 
Cronbach’s alpha for internal consistency is the most common metric to assess internal 
reliability of a measure (Cronbach, 1951). Standardized alpha values above 0.70 suggest 
acceptable internal consistency. From the reliability table below, we can see that all 
constructs of ARCH achieve at least acceptable internal consistency, with the exception of 
the basic concept sub-constructs and the phonological awareness sub-construct of auditory 
perception. This relates to the weak correlations between items in both sub-constructs (see 
Appendix Section 2. However, phonological (0.69) sub-construct is just slightly below the cut-
off. Within the Arabic sample, figures (0.64) and phonological awareness (0.67) are also below 
the acceptable alpha of 0.70. Since there is poor evidence of reliability in both the Turkish 
and the Arabic sample for these two subcomponents, we should consider modifying the items. 
In addition, listening (0.50), colors (0.54), and self-care (0.65) fall short of the cut-off in the 
Arabic sample, though they have acceptable fit in the Turkish sample.  
 
 Table 9. Evidence of reliability for Arabic sample 
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Three pairs of data collectors administered ARCH to 28 Turkish children. Within each pair, 
unweighted kappa was calculated to determine the level of agreement in ratings across the 
two enumerators. The agreement scores for each pair were then averaged to garner an overall 
inter-rater reliability for each construct and the overarching construct. Kappa above 0.80 is 
considered acceptable agreement between raters (McHugh, 2012). All constructs of ARCH 
except basic concepts figures sub-construct achieved acceptable inter-rater reliability. When 
we examine the reliability within each enumerator pair, we find that one pair performed 
worse than the other two pairs across all constructs, but particularly on the basic concepts 
figures sub-construct.  
 
Table 10. Evidence of reliability for Turkish sample 

 
 
Rather than a lack of understanding of administering the measure, it seems the issue is rooted 
in one of the rater’s inability to fill out the score sheet as instructed. Thus, the values for one 
of the raters were coded as missing due to the ineligible score sheet.  
 
Reliability was also assessed for the three revised constructs and sub-constructs.  
 
Table 11. Evidence of reliability for Turkish sample: Revised constructs 
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The story comprehension sub-construct has acceptable internal consistency, though it fails to 
reach adequate inter-rater reliability. Neither the figures sub-construct nor the motor skills 
construct reach the 0.70 acceptable alpha. However, the motor skills construct shows strong 
evidence of inter-rater reliability.  
 

Limitations 
 

There are a number of limitations present in this study related to research design, data 
collection, and data analysis. First, this study used convenience sampling, thus we are unable 
to generalize our findings to the larger population of Turkish children ages 4 to 7 or Syrian 
children ages 3 to 7. We stress that the sampling technique we could use was limited due to 
restrictions on research in Turkey. Instead, the researchers felt it was best to leverage our 
connections to arrive at a suitable sample.  
 
Second, we encountered a few issues during data collection. ARCH administration took 
around 20-30 minutes per child, thus it became difficult to add on the pre-literacy/pre-
numeracy scale. As a result, we were unable to obtain this information for the Turkish 
sample. However, this removed our ability to test for convergent validity in the Turkish 
sample. In addition to this issue with the Turkish sample, we also found that one enumerator 
did not fill out the forms as per the training. Sections 6 and 7 were most heavily affected by 
the illegible markings. As a precaution, we interpreted the unclear markings as signs of 
missing data rather than incorrect answers. However, this may have contributed to the poor 
fit or statistical issues surrounding the visual perception and motor skills subscales that 
contain items from Sections 6 and 7, and also prevented us from fitting the full eight-factor 
model. 
 
Finally, the social-emotional skills subscale was completed by either teachers or parents. It is 
possible that teachers’ responses differ from parents’ responses for any given child. 
Unfortunately, we could not collect both teacher and parent data for each child; thus, we 
treated the data as coming from a singular source within our analysis. To understand whether 
teachers’ responses differed from parents’ responses, we ran a multiple indicator multiple 
cause (MIMIC) model with an indicator to signify the respondent. The correlations between 
the indicator and the four sub-constructs of SEL skills ranged from .008 to .187, suggesting 
that there is little to no relation between the respondent (parent or teacher) and the 
responses.  
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Discussion 

 
Through statistical analysis, we have established the psychometric properties, reliability, and 
validity of the eight components of ARCH. A summary of the results can be found in the table 
below. Overall, each component was found to have some evidence of reliability and validity for 
use in Turkish children ages 4 to 7 and Syrian children ages 3 to 7.  However, the psychometric 
properties are only satisfactory for auditory perception, problem solving, and self-care. 
 
We’ve made a few recommendations for the components whose factor models performed 
poorly based on the secondary models we ran. Despite the improved fit some of these changes 
provided for us, these newer models do not reflect the tool we piloted; thus, we urge future 
users to be cautious in their use and adaptation of ARCH. It is possible that in a different 
sample, all of the constructs perform well, or that other items reveal themselves to be 
problematic. Only through further testing in different samples will we be able to understand 
which items are problematic, if any.  
 
Turkish version 
Our analysis suffered slightly from missing data issues in sections 6 and 7, which led us to 
excluded 6B-2 and 6C-2 from the basic concepts component and 7C from the motor skills 
component. The inability to find a good model fit with items 6B-2, 6C-2, and 7C may be 
unique to our analysis; therefore, we only suggest that future users consider removing items 
6B-2, 6C-2, and 7C.  
 
Due to the inability to find a sufficient secondary model for visual perception and social-
emotional skills, we suggest that future users review the subscales and consider reducing the 
number of items. Once again, we note that visual perception contained items from Sections 6 
and 7, so its poor fit may be linked to missing data. In terms of the social-emotional skills 
construct, this was its first inclusion in our school readiness measure, so more iterations are 
necessary to fully understand its properties.  
  
Arabic version 
The evidence of validity was positive for all constructs and sub-constructs in the Arabic 
sample. However, the evidence of reliability and of psychometric properties was mixed. We 
have made two suggestions for model improvement. First, future users should consider 
combining the copying shapes and position sub-constructs of the visual perception construct. 
Our analysis showed better goodness of fit for this three-factor model compared to the 
originally theorized four-factor model. Second, future users should consider combining the 
behavioral and cognitive regulation sub-constructs of the social-emotional skills construct, 
though we acknowledge that item reduction may be another pathway to explore. Since this is 
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the first time social-emotional skills has been included in our school readiness measure, more 
pilots are needed for refinement.  
 
A few of the constructs had mixed results from goodness of fit statistics: self-care, motor 
skills, and attention and memory. Given that this is the first pilot of ARCH Arabic version, 
we do not recommend removing any items from these constructs. Additional pilots will be 
needed to generate a body of evidence for these constructs.  
 

Conclusion 
 

Since most of the constructs exhibited acceptable reliability and validity in their current 
forms, alterations for improved psychometric properties may affect reliability and validity in 
either a positive or negative way. We would first recommend a second pilot of the tool in its 
current state, preferably in a randomized sample, in order to clarify issues that were unique 
to our sample. Only if poor psychometric properties are repeated would we suggest that 
modification be made. 
 
Aside from item exclusion, we have a few additional recommendations for future users focused 
on tool adaptation. First, we stress that users pay attention to sections that may require 
follow-up questions and language-specific adaptation, such as phonological awareness. Second, 
a portion of the measure (Section 6) requires children to draw shapes. Any drawing 
instruments such as pens, pencils, markers, or crayons are sufficient to complete this section 
as we do not anticipate differences in children’s performance based on the instrument used. 
Finally, future users should also consider having a stricter data pipelines to ensure that 
enumerators submit data in a reasonable and uniform format. This is important when one 
considers the multiple components of ARCH that require data from multiple sources 
(children, teachers, parents). However, having a clean data pipeline is often difficult in 
humanitarian settings and can be limited by factors beyond the researcher’s control.  
 
The present researchers will create a shortened version of ARCH to increase the accessibility 
and usability of the tool. We hope to conduct more pilots to further understand the 
psychometric properties of our tool. Concurrently, we plan to validate ARCH in the United 
States among English-speaking children. 
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Appendix A 
 
A1. Power Analysis 
For each of the eight components, we calculated the sample size needed to achieve power = 
0.80. Alpha was set to 0.50, RMSEA Null at 0.02, and RMSEA Alternative to 0.05.  
 
Table 12. Power analysis 
Component df Sample size for power = 

0.80 
Power 

Visual perception 24 516 0.27 
Auditory perception 25 502 0.27 
Basic concepts 33 417 0.32 
Problem solving 20 584 0.24 
Attention and 
memory 

13 794 0.19 

Motor skills 20 584 0.24 
SEL skills 737 68 1.00 
Self-care 2 3650 0.10 

 
 
A2. Correlation Matrices – Turkish Sample 
The tables below display the correlation matrices for each of the eight components of ARCH 
(Turkish sample). Due to the large size of the social-emotional skills component, the 
correlation matrix will be split into its four sub-constructs: emotional regulation, behavioral 
regulation, cognitive regulation, and interpersonal skills.  
 
Table 13. Visual perception 
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Table 14. Auditory perception 

 
 
Table 15. Basic concepts 

 
 
Table 16. Problem solving 
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Table 17. Motor skills 

 
 
Table 18. Attention and memory 

 
 
Table 19. Social-emotional skills: Emotional regulation 
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Table 20. Social-emotional skills: Behavioral Regulation 

 
 
Table 21. Social-emotional skills: Cognitive regulation 

 
 
Table 22. Social-emotional skills: Interpersonal skills 
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Table 23. Self-care 

 
 
A3. Correlation Matrices – Arabic Sample 
The tables below display the correlation matrices for each of the eight components of ARCH 
(Arabic sample). Due to the large size of the social-emotional skills component, the 
correlation matrix will be split into its four sub-constructs: emotional regulation, behavioral 
regulation, cognitive regulation, and interpersonal skills.  
 
Table 24. Visual perception (Arabic) 

 
 
Table 25. Auditory perception (Arabic) 
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Table 26. Basic concepts (Arabic) 

 
 
Table 27. Problem solving (Arabic) 

 
 
Table 28. Motor skills (Arabic) 

 
 
Table 29. Attention and memory (Arabic) 

 



 
 
 

 
 
 

30 

 
Table 30. Emotional regulation (Arabic) 

 
 
Table 31. Behavioral regulation (Arabic) 

 
 
Table 32. Cognitive regulation (Arabic) 

 
 
Table 33. Interpersonal skills (Arabic) 
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Table 34. Self-care (Arabic) 

 
 
 


