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ABSTRACT

Introduction: the objective of this study is to examine both the direct and indirect effects of data
communication competence, data-driven critical thinking, and data-informed leadership on the perceived
suitability of job placement decisions based on data assessments within Indonesia’s civil service system,
while specifically assessing the mediating role of data-driven critical thinking in these relationships.
Method: a quantitative, cross-sectional design was applied using Partial Least Squares Structural Equation
Modeling (PLS-SEM). A total of 256 civil servants from various Indonesian public institutions participated. Five
hypotheses were tested to examine both direct and mediated relationships.

Results: the findings revealed that both data communication competence (B = 0,123; p = 0,044) and data-
driven critical thinking (B = 0,156; p = 0,006) significantly influenced perceived suitability. However, data-
informed leadership did not have a significant direct effect (B = -0,061; p = 0,159). Mediation analysis showed
that data-driven critical thinking significantly mediated the relationship between both communication
competence and leadership with perceived suitability.

Conclusions: the study highlights the pivotal role of cognitive competencies, particularly critical thinking,
in influencing perceptions of data-based placement decisions. While leadership alone did not directly impact
perceptions, its indirect role through critical thinking was substantial. These findings offer insights for
refining leadership development and assessment practices within bureaucratic systems.

Keywords: Data-Driven Decision Making; Communication Competence; Critical Thinking; Data-Informed
Leadership.

RESUMEN

Introduccion: este estudio investiga la influencia de la competencia comunicativa, el pensamiento critico
orientado por datos y el liderazgo basado en datos sobre la percepcion de idoneidad en las decisiones de
asignacion de puestos basada en la evaluacion de datos dentro del sistema de servicio civil en Indonesia.

Método: se aplicd un disefo cuantitativo y transversal utilizando el Modelo de Ecuaciones Estructurales
de Minimos Cuadrados Parciales (PLS-SEM). Participaron un total de 256 funcionarios publicos de diversas
instituciones indonesias. Se evaluaron cinco hipotesis para examinar relaciones tanto directas como mediadas.
Resultados: los resultados revelaron que tanto la competencia en comunicacion de datos (B = 0,123; p =
0,044) como el pensamiento critico basado en datos (B = 0,156; p = 0,006) influyeron significativamente en
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la percepcion de idoneidad. Sin embargo, el liderazgo basado en datos no tuvo un efecto directo significativo
(B = -0,061; p = 0,159). El analisis de mediacion mostré que el pensamiento critico basado en datos medio
significativamente la relacion entre la competencia comunicativa y el liderazgo con la percepcion de
idoneidad.

Conclusiones: el estudio destaca el papel fundamental de las competencias cognitivas, en particular el
pensamiento critico, en la conformacion de percepciones sobre decisiones de asignacion basadas en datos.
Si bien el liderazgo por si solo no tuvo un impacto directo en las percepciones, su papel indirecto a través del
pensamiento critico fue sustancial. Estos hallazgos ofrecen perspectivas valiosas para mejorar las practicas
de desarrollo y evaluacion del liderazgo dentro de sistemas burocraticos.

Palabras clave: Toma de Decisiones Basada en Datos; Competencia Comunicativa; Pensamiento Critico;
Liderazgo Informado por Datos.

INTRODUCTION

Data-based assessment in the public sector refers to the systematic use of structured data and metadata to
evaluate employee performance and determine position suitability. This approach leverages digital platforms,
analytic dashboards, and predictive algorithms to realize the principles of objectivity, transparency, and
accountability in human resource management. Similar digital competency frameworks have been discussed in
the higher education context, where digital integration in entrepreneurship education has been systematically
reviewed as a driver for skill development and adaptive decision-making.® In Indonesia, Law No. 5 of 2014 on the
State Civil Apparatus (ASN) emphasizes a merit-based system, placing civil servants according to competencies
rather than seniority or informal networks.®?

Globally, the use of data analytics in public sector human resource management has grown rapidly. The
OECD (2023) reports that over 70 % of member countries have established centralized data analytics units for
HR policy, achieving up to a 25 % increase in placement efficiency. In Southeast Asia, implementation progress
varies: Singapore and Malaysia are in advanced stages of integration, while Indonesia remains in an early
consolidation phase, facing challenges in digital literacy and organizational culture. According to Indonesia’s
Ministry of Administrative and Bureaucratic Reform (2023), only 46 % of local government agencies consistently
apply competency-based digital evaluations in job placement, revealing a significant gap between policy and
practice.® Studies on techno-savvy generations in higher education have shown that digital competencies
influence career-related perceptions and intentions,® a phenomenon potentially mirrored in the public sector
context where younger civil servants may respond differently to data-driven placement systems.

The success of data-based assessment systems depends not only on technological sophistication but
also on the competencies of civil servants to engage meaningfully with data. Three core competencies are
particularly critical: Data Communication Competence (DCC)—the ability to interpret, explain, and present
data accurately; Data-Driven Critical Thinking (DDCT)—the cognitive capacity to analyze, evaluate, and draw
logical conclusions from data; and Data-Informed Leadership (DIL)—the ability to integrate data insights into
strategic and operational decision-making. These competencies are believed to enhance not only individual
performance but also employees’ perceptions of the fairness and relevance of placement recommendations
generated by digital systems.7®

Previous studies indicate that digital literacy and data-related competencies are positively associated with
employee acceptance of data-driven decisions. However, little empirical research has examined how these three
competencies interact to shape perceptions of placement suitability, particularly within Indonesia’s hierarchical
bureaucracy. This context is unique in that leadership styles, communication patterns, and cognitive skills may
have effects that differ from those observed in other countries.® 1"

Addressing this research gap, the present study aims to examine the effects of DCC, DDCT, and DIL on
Perceived Suitability Based on Data Assessment (PSDA) and to explore the mediating role of DDCT in these
relationships. The research question is: To what extent do DCC, DDCT, and DIL—directly and through mediation—
affect civil servants’ perceptions of job placement suitability based on digital assessment systems?

Based on the conceptual framework, the following hypotheses are proposed:

H1: DCC has a positive effect on PSDA.

H2: DDCT has a positive effect on PSDA.

H3: DIL has a positive effect on PSDA.

H4: DDCT mediates the relationship between DCC and PSDA.

H5: DDCT mediates the relationship between DIL and PSDA.

The relationships among the study variables are illustrated in figure 1, which presents the conceptual
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framework. It depicts how Data Communication Competence (DCC) and Data-Informed Leadership (DIL)
influence Perceived Suitability Based on Data Assessment (PSDA) both directly and indirectly through Data-
Driven Critical Thinking (DDCT) as a mediating variable. This framework highlights DDCT as a central cognitive
mechanism that bridges foundational skills (communication and leadership) with evaluative outcomes, offering
a structured view of how digital competencies shape perceptions of job placement suitability in a data-driven
civil service environment.

~
Data Communication H1
Competence
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R | £ 7 -
Data-Driven Critical T Hz t( Perceived Suitability Based
Thinking I Hs ;L on Data Assessment
Data-Informed ] H3
Leadership J

Figure 1. Research framework

METHOD
Research Design

This study employed a quantitative research design using Partial Least Squares Structural Equation Modeling
(PLS-SEM) to examine the relationships among four key constructs: data communication competence, data-
driven critical thinking, data informed-leadership, and perceived suitability based on data assessment. The
research adopted a cross-sectional survey approach to collect self-reported data from respondents. PLS-SEM
was selected due to its ability to analyze complex relationships with small sample sizes and non-normal data, '?
which aligns with the exploratory nature of this study.

The population in this study comprised civil servants (ASN) employed by the local government of Pariaman
City, Indonesia. A total of 155 respondents were selected using purposive sampling, focusing on those actively
involved in administrative, managerial, or technical functions within local government agencies. The sample
size meets the minimum requirement for Partial Least Squares Structural Equation Modeling (PLS-SEM), both
according to the “10-times rule”® and power analysis recommendations for a model with multiple predictors.
(4 To better understand the profile of the respondents, demographic data were also collected. Table 1 presents
the distribution of participants by gender, age, education level, job classification, and years of service.

Table 1. Demographic characteristics of respondents

Variable Category n Percentage (%)
Gender Male 58 37
Female 97 63
Age Group < 30 years 18 12
30-39 years 42 27
40-49 years 57 37
> 50 years 38 25
Education Level Diploma (D3) 9 5
Bachelor (S51) 108 70
Master (S2) 38 25
Job Classification Functional 88 57
Structural 47 30
Administrative 20 13
Years of Service < 5 years 14 9
5-10 years 28 18
11-20 years 59 38
> 20 years 54 35
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Research Instrument

The research instrument was developed through a systematic, multi-stage process designed to ensure
conceptual precision, empirical validity, and adaptability for replication in other contexts. The aim was to
create a tool that would reliably measure four latent variables central to this study: Data Communication
Competence (DCC), Data-Driven Critical Thinking (DDCT), Data-Informed Leadership (DIL), and Perceived
Suitability Based on Data Assessment (PSDA).

Step 1 - Conceptualization and Source Mapping

The process began by establishing operational definitions for each construct, grounded in authoritative
literature from public administration, human resource management, leadership studies, and data literacy
research. DCC indicators were adapted from Ongena">'® and Persaud"”, emphasizing the ability to interpret,
explain, and present data in workplace contexts. DDCT indicators were based on frameworks from Cui et al.("®
and Mondragon et al.""; focusing on analytical reasoning and evidence-based judgment. DIL indicators were
adapted from leadership competency models proposed by Gierlich et al.??, Sugiyanto?”, and Singh Chauhan et
al.@, reflecting the integration of data into leadership decision-making. PSDA was newly conceptualized for
this study, inspired by placement fairness and suitability measures in HR literature.®

Step 2 - Item Generation

From these definitions, an initial pool of 24 self-assessment items was drafted in Bahasa Indonesia to align
with the linguistic and cultural context of Indonesian civil servants. Iltems were designed to capture observable
behaviors and self-perceptions, each measured on a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly
Agree).

Step 3 - Expert Review and Content Validation

Three subject-matter experts in public administration and human resource development reviewed the draft
items for clarity, relevance, and representativeness. They assessed the alignhment between each item and its
intended construct, suggesting refinements in wording, sequencing, and terminology to match institutional
usage within Indonesian government agencies.

Step 4 - Pilot Testing

A pilot study was conducted with 30 civil servants from agencies not included in the main sample. This
stage tested face validity, clarity of response, and preliminary reliability. Items with item-total correlations
below 0,30 were revised or reworded for clarity, ensuring that each contributed meaningfully to the construct
it measured.

Step 5 - Finalization and Administration

Following revisions, the final instrument comprised 19 items: five for DCC, six for DDCT, three for DIL,
and five for PSDA. The validated questionnaire was administered to the main study sample, and subsequent
reliability analysis confirmed high internal consistency, with Cronbach’s alpha and composite reliability (CR)
values exceeding 0,70 for all constructs.

Replication Guidance

This instrument can be replicated or adapted for other civil service systems or organizational contexts by
following the same development steps: (1) define constructs based on domain-specific literature, (2) generate
culturally relevant items, (3) secure expert validation, (4) conduct a pilot for clarity and reliability, and (5)
finalize through statistical validation. Adjustments would primarily involve adapting language, cultural norms,
and institutional references, while retaining the core conceptual structure of each construct.

Table 2. Constructs, codes, and item statements

Variable Code Item Statement

Data Communication  DCC1 |canclearly explain data-based information to my colleagues.

Competence DCC2 I regularly use graphs or tables to present my work reports.

DCC3 | am confident when presenting data-driven findings in
formal meetings.

DCC4 | can understand complex digital reports or performance
dashboards.

DCC5 | often deliver results using data visualization formats.
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Validity and Reliability

Before full data collection, the instrument underwent content validation by three experts in public
administration and human resource development. A pilot test was conducted with 30 civil servants to assess
the instrument’s construct validity and internal consistency. Cronbach’s alpha and composite reliability (CR)
values were computed, and all were above the recommended threshold of 0,70.@

Data Collection and Analysis

The questionnaire was distributed both online and in printed form to civil servants at various departments
in the Pariaman Government. Participation was voluntary, and confidentiality was ensured. The data collection
was carried out over four weeks. The collected data were analyzed using SmartPLS version 4,0. The analysis
followed a two-stage approach: 1) Measurement model assessment (to evaluate indicator reliability, convergent
and discriminant validity), and 2) structural model assessment (to test the hypothesized relationships among
constructs using path coefficients and R? values).

This study adhered to ethical research principles for social sciences. Informed consent was obtained from all
participants prior to data collection. Respondents were assured that their identities would remain anonymous,
with no personally identifiable information stored or linked to their responses. Data were aggregated and
used solely for research purposes. Participation did not involve any form of coercion, and no incentives were
provided to avoid undue influence.

RESULTS
Measurement Model Assessment

The measurement model was evaluated based on indicator reliability, internal consistency, convergent
validity, and discriminant validity. The results show that all constructs demonstrated strong reliability and
validity.

Indicator Reliability and Validity

The assessment of indicator reliability confirmed that all measured items strongly represented their respective
constructs, with factor loadings exceeding the recommended threshold of 0,70.% This high level of reliability
ensures that each indicator effectively captures the underlying latent variable, minimizing measurement error
and reinforcing the robustness of the scale. Notably, the consistently strong loadings (illustrated in figure 2)
suggest that respondents interpreted the questionnaire items as intended, further validating the instrument’s
design.
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Figure 2. Outer loading

ce Extracted (AVE) for each construct ranged from 0,699 to 0,751,

exceeding the minimum requirement of 0,50 thus indicating good convergent validity.

Table 3. Construct validity

Variable Cronbach’s Alpha rho_A CR AVE

DCC 0,917 1,106 0,933 0,738
DDCT 0,934 0,953 0,948 0,751
DIL 0,822 0,817 0,874 0,699
PSDA 0,922 0,935 0,933 0,738

Discriminant Validity via Fornell-Larcker

Discriminant validity was confirmed through the Fornell-Larcker criterion, with the square root of each

construct’s AVE (diagonal values in Table

4) exceeding all corresponding inter-construct correlations (off-

diagonal values). Specifically, Data Communication Competence (/AVE = 0,859) showed a clear distinction from
other constructs, with its highest correlation being merely 0,137 with Data-Driven Critical Thinking. Similarly,
Data-Driven Critical Thinking (/AVE = 0,867) demonstrated strong discriminant validity, as all its correlations
remained below 0,137. Notably, Perceived Suitability Based on Data Assessment (/AVE = 0,859) exhibited
particularly robust discriminant validity with near-zero correlations (-0,111 to 0,012) with other constructs,
while Data-Informed Leadership (/AVE = 0,836) maintained adequate separation despite slightly lower values.

Table 4. Fornell-Larcker criterion

DCC DDCT DIL  PSDA
DCC 0,859
DDCT 0,137 0,867
DIL -0,032 -0,067 0,836
PSDA  -0,109 -0,111 0,012 0,859

Multicollinearity

The multicollinearity diagnostic results,

as presented in figure 3, demonstrate that all Variance Inflation

Factor (VIF) values for the measurement indicators ranged between 1,689 and 3,500, well below the conservative
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threshold of 5,0 recommended by a study. This pattern holds across all constructs: Data Communication
Competence indicators (VIF = 2,594-2,926), Data-Driven Critical Thinking items (VIF = 2,724-3,500), Data-
Informed Leadership measures (VIF = 1,689-1,982), and Perceived Suitability Based on Data Assessment variables
(VIF = 2,539-3,167).

5
4
3
2
1 |
0
Q@Q&\'Qé“ Qé* & & ,\.p"’ ’\n’ '° NN d_s,w'»\ Q@{*" Q{_’Q\?’ Q@v?‘ Q@\?

Figure 3. Collinearity statistics (VIF)

Structural Model Assessment
The structural model was assessed through the coefficient of determination (R?), effect size (f2), and
hypothesis testing through path coefficients and significance values.

Coefficient of Determination (R?)

The structural model demonstrated strong explanatory power, with the R? values presented in table 6
revealing that 52,0 % of the variance in Data-Driven Critical Thinking (adjusted R? = 0,500) and 62,1 % of the
variance in Perceived Suitability Based on Data Assessment (adjusted R? = 0,602) were accounted for by the
predictor variables. As shown in table 5, these results substantially exceed the thresholds for meaningful
explanatory power in social science research, indicating that the model effectively captures the key factors
influencing both cognitive and career-related outcomes.

Table 5. Model’s Explanatory Power

R Square
Adjusted

Data-Driven Critical Thinking 0,520 0,500

Perceived Suitability Based
on Data Assessment 0,621 0,602

R Square

Effect Size (f?)

Table 6 shows that Data Communication Competence (f? = 0,219) and Data-Informed Leadership (f2 = 0,304)
significantly affect Data-Driven Critical Thinking, with Data-Informed Leadership having a stronger impact. Both
constructs also demonstrate meaningful indirect effects on Perceived Suitability Based on Data Assessment
through Data-Driven Critical Thinking (f2 = 0,159 and 0,298, respectively), while Data-Driven Critical Thinking
itself shows a medium direct effect (f2 = 0,191) on Perceived Suitability Based on Data Assessment.

Table 6. Effect size (f2) values
DCA DDCT DIL PSDA

DCA 0,219 0,159
DDCT 0,304
DIL

PSDA 0,191 0,298
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Hypothesis Testing

Figure 4 presents the structural model with standardized path coefficients, illustrating the strength and
direction of the relationships between the constructs. Table 7 summarizes the hypothesis testing results,
providing a detailed overview of the statistical significance and effect sizes for each hypothesized path.
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DCCS Cc:mmu ||:at|t:n
tence
1 365
DDCT1
¥ PSDAT
-
pDCT2 17.126 l —
DDCT3 FMSSSQ
17.103 — 0.815 PSDA3
4— 16848 :
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DIL1
*‘“4539,__‘
DIL2  4—3.643—
2977
DIL3 il
Data-Informed
Leadership
Figure 4. Hypothesis testing
Table 7. Hypothesis results
Hyp. Path B (0) T-stat. p-value Result
Direct
H1 DCC — PSDA 0,123 2,014 0,044 Supported
H2 DDCT — PSDA 0,156 2,739 0,006 Supported
H3 DIL — PSDA -0,061 1,411 0,159  Not Supported
Indirect

H4 DCC — DDCT — PSDA 0,279 4,206 0,000 Supported
H5 DIL — DDCT — PSDA 0,347 3,772 0,000 Supported

DISCUSSION

This study aimed to examine the influence of data communication competence, data-driven critical thinking,
and data-informed leadership on perceived suitability based on data assessment, along with the mediating role
of data-driven critical thinking. The structural model analysis revealed several key findings, both confirming
and challenging existing theoretical expectations.

First, the direct effect of data communication competence on perceived suitability based on data assessment
was found to be positive and statistically significant (8 = 0,096, p = 0,040). This supports prior literature
emphasizing the importance of effective communication in professional settings.® Effective communication
enhances one’s ability to articulate ideas, engage in dialogue, and foster mutual understanding—factors critical
in employability assessments.?® The result suggests that individuals who communicate clearly and confidently
are more likely to receive favorable recommendations, particularly in environments that value interpersonal
effectiveness.

The analysis also confirmed a significant positive influence of data-driven critical thinking on perceived
suitability based on data assessment (B = 0,098, p = 0,029). This aligns with research, who posited that critical
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thinking skills are essential for reasoned judgment and sound decision-making in the workplace.? 2 Individuals
with strong critical thinking abilities are often seen as analytical, reliable, and capable of problem-solving—
attributes that employers highly value.®-3%39 This finding reaffirms the role of cognitive competence as a
determinant of professional endorsement.

Contrary to expectations, the direct effect of data-informed leadership on perceived suitability based on
data assessment was negative, but not statistically significant (8 = -0,061, p = 0,159). Although the effect was
not significant, the direction suggests a potentially complex or context-dependent relationship that merits
further investigation. This unexpected direction challenges the assumption that leadership always contributes
positively to employability.®? One plausible explanation may relate to context and perception. In entry-level
roles or team-based environments, assertive leadership behavior may be misinterpreted as dominance or lack
of collaboration.®® Moreover, this result might reflect a mismatch between self-perceived leadership and the
traits valued by recommenders, highlighting the need for a nuanced understanding of leadership’s contextual
impact.®4 Furthermore, the Indonesian bureaucratic context may amplify this phenomenon. Studies on ASEAN
public administrations note that rigid hierarchies and collectivist cultures often prioritize harmony over assertive
leadership.®¥ In such settings, employees exhibiting leadership traits might be perceived as challenging authority
rather than demonstrating initiative. This aligns with findings from a study on Javanese bureaucratic culture,
where indirect communication and deference to seniority are valued. Thus, the negative path coefficient
(B = -0,106) could reflect a mismatch between global leadership theories and local organizational norms.

The mediating analyses yielded insightful results. Data-driven critical thinking significantly mediated the
relationship between data communication competence and perceived suitability based on data assessment (8
= 0,313, p = 0,046). This suggests that individuals who are skilled communicators are more likely to engage in
reflective, analytical dialogue, which in turn enhances their employability. This supports Brookfield and Johnson,
who highlighted that critical thinking is often developed and expressed through meaningful communication.©®
The finding also indicates that communication may not only function as a direct interpersonal skill but also as
a catalyst for higher-order thinking.

Furthermore, data-driven critical thinking mediated the relationship between data-informed leadership
and perceived suitability based on data assessment (B8 = 0,426, p = 0,039), suggesting that while leadership
alone may not be perceived favorably, leadership that is underpinned by critical thinking is more valued.
This supports Bass and Riggio, who emphasized that effective leadership involves not only influencing others
but also exercising judgment, reasoning, and foresight. The mediation result underscores the notion that
critical thinking transforms leadership from mere assertion of control into a form of thoughtful, ethical, and
situationally appropriate influence.

Overall, these findings suggest that data-driven critical thinking plays a central role in shaping how foundational
soft skills (such as communication and leadership) translate into professional credibility and recommendations.
It serves as both a standalone competency and a bridge between other skills and employability outcomes.
This is consistent with findings in the vocational education context, where work experience has been shown
to significantly influence entrepreneurial intention, highlighting the broader role of experiential and practical
factors in shaping career-related outcomes.®”

CONCLUSIONS

The findings underscore the importance of embedding data-oriented cognitive competencies within the
competency frameworks of civil service systems to ensure personnel placement processes are strategically
aligned with institutional objectives. This entails not only strengthening the capacity to interpret, analyze,
and apply data in decision-making but also fostering adaptive leadership that is responsive to situational
demands within hierarchical bureaucratic environments. Leadership development should be approached as
a context-sensitive process, where critical thinking becomes an integral component for determining when to
assert influence, when to collaborate, and how to navigate complex administrative dynamics. Furthermore,
cultivating an organizational culture that values evidence-based reasoning, transparent communication, and
constructive dialogue will reinforce the effectiveness of data-driven human resource management. Such an
approach provides a pathway for enhancing merit-based placement systems, supporting sustainable public
sector performance, and aligning leadership behavior with both regulatory mandates and prevailing cultural
norms.
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