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ABSTRACT

Reliability testing is important in the validation phase of research instruments, especially for a
qguantitative pilot study in the social science field. Software like SPSS has become the standard
software for pilot studies as it allows researchers to obtain Cronbach’s Alpha values and item-
total correlation diagnostics rooted in Classical Test Theory. These tools are infended to analyse
internal consistency and improve the questionnaire items’ clarity before the researchers
proceed to full-scale data collection. Nevertheless, with the increasing popularity of PLS-SEM
and software advancement, most amateur researchers have turned to the use of SmartPLS,
although they are still in the pilot study phase. This is because SmartPLS has more sophisticated
metrics complemented by its user-friendly visual interface. This paper argues that SmartPLS,
although very powerful for theory testing and structural models’ validation, is very unsuitable
for conducting reliability tests at an early stage. In contrast to SPSS, SmartPLS assumes a well-
defined measurement model, thus neglects critical diagnostics such as item-total statistics,
which are very important procedures for identifying weak items. Since SmartPLS assumes that
the model structure is well-defined, it directly provides metrics like Composite Reliability and
Average Variance Extracted, which, while very meaningful, can be misleading when applied
to small pilot study datasets, as it lacks construct maturity. Therefore, this paper reveals how
reliance on SmartPLS during a pilot study can lead to false confidence in the model’s
adequacy, potentially affecting instrument development. This paper presents an important
justification for selecting the appropriate tools by underscoring the strengths and weaknesses
of SPSS and SmartPLS for a pilot study. It confirms that SPSS is appropriate for all purposes in
instrument development while also noting the caution against using SmartPLS prematurely.
Researchers are encouraged to validate their choice of software against the specific research
phase fo prioritise methodological rigour and relevant outcomes.
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INTRODUCTION

Reliability analysis is a significant and valid consideration in the formation and validation of
research instruments, especially in the social sciences, where constructs, such as aftitudes,
perceptions, and behaviours, are often abstract or immaterial in nature (Ahmad et al., 2024;
Drost, 2011). During the pilot testing steps, the main aim is to examine internal consistency and
develop questionnaire items, so they are clear, solid, and reflective of the infended constructs
(lzah et al., 2024). SPSS has been the software of choice to accomplish this and uses estimates
such as Cronbach's Alpha and split-half reliability, from Classical Test Theory (CTT). Moreover,
SPSS generates easy diagnostics like item-total correlations that are essential for pinpointing
weak or vague items much earlier in the instrument development process (Izah et al., 2024).

Nonetheless, in the last few years, contemporary analysis methods like SmartPLS have
motivated researchers to modify how they perform reliability analysis (Guenther et al., 2023).
SmartPLS employs the PLS-SEM approach and provides more advanced reliability statistics
compared to the conventional approaches by providing multiple reliability indicators such as
Composite Reliability, rho_A, and Average Variance Extracted (AVE), which are the standard
forms of reliability statistics (Nallaluthan et al., 2024). Although all these features are useful and
meaningful in theory testing and model validation at a later stage, their use at the early stage
(such as for pilot studies) can be problematic (Khanal & Chhetri, 2024). Aftracted by the
software's appealing interface and the potential for providing comprehensive statistical
output, novice researchers often have been reported to use SmartPLS inappropriately for the
initial reliability analysis without a solid understanding of the underlying assumptions and
limitations stemming from this form of measurement (Nallaluthan et al., 2024). Consequently, it
is common to receive poorly guided and incorrect analysis as well as too much confidence in
a poorly conceived measurement or measurement model (Khanal & Chhetri, 2024).

Even though SmartPLS has grown in popularity (Kapoor, 2025), a clear research gap exists in
the literature, since no comparative work has evaluated SmartPLS in ferms of misuse during the
pilot testing phase, nor examined whether it is appropriate in comparison to tfraditional tools
like SPSS when conducting reliability testing for developing a new instrument (Andersson et al.,
2024). This gap implies a need for more methodological clarity and engagement with practical
guidance forresearchers, especially postgraduate students and early-career researchers who
may rely too much on automated software output without a sound theoretical meaning.

Thus, this paper offers a critical comparative discussion between SPSS and SmartPLS related to
pilot study reliability testing. The paper aims to answer the primary research question, such as
“Why is SPSS more appropriate than SmartPLS for conducting reliability analysis during the pilot
testing stage?2” The confribution of this chapter emphasises clarifying the appropriate use of
SPSS and SmartPLS based on research stage and purpose, so that future researchers
understand how to appropriately avoid methodological error and develop a valid instrument.
Researchers need to fully know the use of both SPSS and SmartPLS based on the stage of their
research and the nature of their research objectives.
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PROBLEM STATEMENT

Reliability tests are essential procedures to ensure the consistency of measurement tools used
in quantitative studies, particularly within the social sciences domain. Software such as SPSS
has been used to conduct reliability analytic procedures such as Cronbach's Alpha and split-
half reliability (Izah et al., 2024). Both reliability analytic procedures are CTT-based and are
good tools for initial studies such as pilot tests, as the primary goal is to determine which items
may be poor performing as well as to improve the overall design of the measurement tool
(Izah et al., 2024). When reliability analysis is performed using SPSS, the transparency and
diagnostic data it provides are excellent for determining item-level correlation and
redundancies, while also generating a vivid and actionable understanding of how to improve
measurement tools (Rahman & Muktadir, 2021).

Meanwhile, robust software such as SmartPLS has shifted the paradigm of evaluating
measurement models by introducing newer reliability metrics, namely, Composite Reliability
(CR), rho_A, and Average Variance Exitracted (AVE) (Edeh et al., 2023). Grounded in PLS-SEM,
SmartPLS is also readily recognised as a valid platform for testing theory, validating complex
models, and exploring latent constructs (Santoso & Indrajaya, 2023). Even though SmartPLS
offers more visually appealing output than SPSS and offers robust statistical functionality, it
assumes a well-defined measurement model with a well-defined construct (Azman Ong &
Puteh, 2017). This ultimately makes SmartPLS less suitable for early stage measuring instrument
improvement tasks typically associated with pilot testing.

An increasing concern in recent methodological utilisation is inappropriate use of SmartPLS in
the pilot testing phase, particularly by new researchers. As new researchers are infrigued by
many of its advanced features and multiple options, they utilise SmartPLS, while they are still
new by nature (i.e., checking reliability), without understanding the limitations beforehand
(Nallaluthan et al., 2024). The inappropriate use of SmartPLS can cause inflated confidence
about model adequacy of a model due to the promising perceived "strength" of reliability
coefficients, even for small sample sizes with unstable and/or underdeveloped consfructs
(Khanal and Chhetri, 2024). Furthermore, SmartPLS is devoid of very basic diagnostics such as
item-total statistics or split-half reliability (Purwanto et al., 2021), which would enhance clarity
and consistency, essential to improve the quality of the measuring instrument during the pilof
testing phase.

In light of the growing concern, there is an urgent need to address the confusion arising from
the role of SmartPLS in pilot reliability testing as well as to establish best practices in selecting
tools for different stages of research. Hence, this paper aims not just to compare SPSS and
SmartPLS but also to explain why SmartPLS is not suitable for pilot reliability analysis despite its
strengths in structural model assessment. Moreover, it is also hoped that this paper can re-
establish SPSS as the tool of choice for instrument refinement. By outlining the conceptual and
practical differences between the two tools, researchers can be better prepared to conduct
methodologically sound reliability testing, appropriate to their research objectives and
development phase.
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LITERATURE REVIEW

Reliability testing has always been a critical component of quantitative research, particularly
for the construct validity of measurement tools (lzah et al., 2024). Traditional reliability
assessments, underpinned in Classical Test Theory (CTT), predominantly feature reliability
estimates, including Cronbach’s Alpha and split-half reliability as measures of internal
consistency (lzah et al., 2024). However, with advances in statistical modelling and computer
software, alternative measures have ascended, including Composite Reliability (CR), rho_A,
and the Average Variance Extracted (AVE) found in Structural Equation Modelling (SEM) (Edeh
et al., 2023).

As more researchers adopt the PLS-SEM pathway, newer software such as SmartPLS has made
available reliable computational methods that have broadly replaced the traditional software
package SPSS. It is therefore important to note the literature that has begun to compare the
performance of the different software programs (e.g., Guenther et al., 2023; Rahman &
Muktadir, 2021; Sarker et al., 2023), which focused on reliability outcomes in varying conditions
defined by context, complexity of the model, size, and data characteristics. However, while
these studies effectively compared outcomes of the computations, few have provided
philosophical perspectives on the differences of reliability paradigms as well as the
appropriateness of these to use during a pilot testing phase, as this has created confusion
among early career researchers on the choice of paradigm and software when undertaking
instrument development.

OVERVIEW OF RELIABILITY TESTING

Reliability refers to the stability and consistency of a measuring instrument over fime and across
samples. It determines whether administering the same instrument repeatedly provides similar
scores (Ahmad et al., 2024; Izah et al., 2024). Reliability testing is especially important in the
social sciences field because aftitudes, perceptions, and intentions are constructs that are
abstract and cannot be observed. A reliable instrument establishes that observable scores are
a measure of frue differences between respondents versus measurement error (Cheung et al.,
2024; Drost, 2011).

From a Classical Test Theory (CTT) perspective, reliability is thought of as the amount of
observed variance that is predicted by the true score variance. The most customary
measurement used within this paradigm is Cronbach’s Alpha, which is especially used for data
in SPSS (Ahmad et al., 2024). Cronbach's Alpha measures internal consistency, which is
basically a measure of the average correlation (with hopefully a positive correlation) among
items in a scale. For example, assessing “employee satisfaction” using a five-item Likert
qguestionnaire, if the result of Cronbach’s Alpha is above 0.70, it can be established that the
researchers are working with a reliable instrument (Nunnally, 1978). Then again, Cronbach’s
Alpha also assumes all items confribute equally to the construct and that the construct is
unidimensional, which may not always be precise. If those assumptions are not adhered to,
then Cronbach’s Alpha may risk overestimating or underestimating reliability (Sarker et al.,
2023).
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On the other hand, PLS-SEM engages a current composite-based philosophy, as opposed to
the true-score focus of CTT. PLS-SEM provides measures such as Composite Reliability (CR),
rho_A, and Average Variance Extracted (AVE) that tend to have a more flexible use with items
loaded differently or with reflective constructs when there is a small deviation from one-
dimensionality (Hair et al., 2024; Sarker et al., 2023). For example, CR provides a weighted
reliability estimate that takes the contribution of individual items into account. If the model is
used to assess "Turnover Intention”, for example, an item with a loading of 0.95 and an item
with a loading of 0.64 would have a more conservative CR value compared to Cronbach’s
Alpha reliability, which treats both item loadings equally. Accordingly, CR is especially relevant
for confirmatory testing of a model in higher levels of analysis (Sarker et al., 2023).

Likewise, rho_A is frequently construed as a better reliability assessment that rests between
Cronbach's Alpha and CR (Hair et al., 2024). It estimates reliability by looking at the actual
score variance of the construct, yielding a better index (reliability) when model specification
is correct. Nevertheless, notwithstanding its statistical benefits, like CR and AVE, rho_A depends
on estimations of the model, which expects a correctly specified reflective model. These
specificafions would not normally be accomplished at the pilot testing stage, where the
instfruments are still being developed, refined, and validated.

Although it is more of a measure of convergent validity, the Average Variance Extracted (AVE)
is often reported as a supplement to reliability studies, since it provides an indication of how
much variance in the indicators is accounted for by the construct (Edeh et al., 2023). An AVE
above 0.50 indicates the construct accounts for approximately 50% of the variance in its
indicators (Santoso & Indrajaya, 2023). Even though it does provide some information prior to
testing, it has also been argued that the AVE and CR indices are only valuable after the
measurement model has been empirically confirmed as valid. Hence, working with the indices
prior to validity confirmation may vield imprecise conclusions about the instrument quality and
stability (Khanal & Chhetri, 2023).

SYNTHESISING THE CTT AND PLS-SEM PHILOSOPHIES

The basic distinction between CTT and PLS-SEM is their philosophical and analytic assumptions.
CTT emphasises measured scores and is grounded in a fixed measurement model that derives
reliability from item correlations. It is meant diagnostically with a focus on early instrument
development (lzah et al., 2024). In contrast, PLS-SEM views constructs as latent composites
relying on statistical estimation based on the relationships embedded within the model. Hence,
PLS-SEM is less about measuring the reliability of the instrument than it is about testing theory
(Henseler et al., 2016). The philosophical distinction is fundamental because measuring
reliability using a PLS-SEM-based metric during the pilot test stage misaligns with both the
theoreftical infention of the metric and data assumptions relative to that metric.

There is currently a void or gap in the literature related to critically synthesising and orienting
these differences towards methodological recommendations when researchers evaluate and
conduct pilot tests (Izah et al., 2024, Magno et al., 2024). Most comparisons have either
engaged with the statistical output or have not clarified when or why one will engage with
one model over the other. This issue heeds the call for an article aimed to bridge the
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conceptual and practical gaps between CTT-based and PLS-SEM-based reliability analysis,
especially within the first phase of instrument validation.

SUMMARY OF KEY RELIABILITY INDICATORS

To facilitate understanding and serve as a reference guide for researchers, Table 1 below
synthesises the main reliability metrics outlined in this section, highlighting their conceptual
foundation, fundamental assumptions, appropriate stage of use, and limitations.

Table 1 - Summary of The Main Reliability Metric

Key Concept

Metric Underlying / Formula Appropriate Advantages Limitations
Theory . Stage of Use
Basis
Average
inter-item Pilot testing Simple, Assumes equal
Cronbach’s Classical Test  correlations and early- diagnostic, item confribution;
Alpha (a) Theory (CTT) assuming stage reliability widely sensitive to item
equal item analysis accepted number
loadings
Advanced Requ:;e;dce?rrec‘r
Composite Weighted stages Accounts for specification:
Reliability PLS-SEM sum of item (confirmed differing item pec ’
. > unsuitable for
(CR) loadings measurement loadings
unstable
model) .
instruments
Reliability Provides Srigss'f've(fj;%[;%dn‘?'
based on Advanced balanced P not ’
rho_A PLS-SEM construct stages (post- estimate
o recommended
score validation) between a e
- for preliminary
variance and CR .
testing
Avgroge ) Asgesses Not a direct
Average variance Confirmatory variance reliabilit
Variance captured by analysis for explanation; y_
PLS-SEM measure;
Extracted construct convergent supports
. o dependent on
(AVE) relative to validity construct ;
- validated model
error validity

Source: (Hair et al., 2024; Henseler et al., 2016; Izah et al., 2024; Sarker et al., 2023)

CRITICAL SYNTHESIS AND RESEARCH GAP

While reliability testing is still central to quantitative research, timeliness has not been studied
sufficiently in the literature, and there is little discussion on stage-appropriate use of analytical
tools (Izah et al., 2024; Magno et al., 2024). The universality of SmartPLS, as well as the popularity
of PLS-SEM indicators, encourages scholars, particularly early-career researchers, to conduct
pilot testing using these measures, even though PLS-SEM is theoretically incompatible with
exploratory validation (Ronkko & Evermann, 2013). This raises another clearresearch gap: there
is no critical comparative work that explains why SPSS, which is based on CTT, is still the most
appropriate platform for reliability analysis at the pilot testing stage. As for the gaps in the
literature, this arficle seeks fo synthesise theorefical understanding and practical
considerations to help researchers refine their approaches to reliability assessment, using more
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accurate, stage-appropriate approaches to final methodological choices in reliability
assessment.

RELIABILITY TESTING IN SPSS

SPSS offers a variety of tools for evaluating reliability, with a primary emphasis on Cronbach's
Alpha and split-half reliability (Izah et al., 2024). The use of this tool is very popular in social
sciences and the behavioural research field due to the accessibility of SPSS and its user-friendly
interface (Rahman & Muktadir, 2021). Reliability can be calculated using the "Reliability
Analysis" function in SPSS. This generates key outputs, including Cronbach's Alpha values, item-
total correlations, and summary stafistics for each item. These outputs are indeed critical for
interpreting the level of reliability of a measuring instrument and provide room forimprovement
or refinement of the measurement scale (Khanal & Chhetri, 2024).

However, certain considerations and limitations must be taken info account. Since Cronbach's
Alpha assumes equivalence, meaning that all items are expected to contribute equally to the
underlying construct, and the scale must be in the form of “unidimensional” (Rajuroy et al.,
2025). In addition, Cronbach's Alpha is sensitive to the number of items in a scale, often
resulting in over-representation simply due to the larger number of items, rather than better
measurement quality (Rajuroy et al., 2025).

When interpreting results, Cronbach's Alpha values greater than 0.70 or 0.50 are generally
considered acceptable, indicating a satisfactory or reasonable level of internal consistency
(Hair et al., 2024). However, it should be noted that excessively high values, especially those
above 0.90, may not necessarily contribute to unique information but rather indicate
redundancy between items (Hair et al., 2021). In simpler words, some questions may be
repetitive and do not confribute to higher internal consistencies among the items.

RELIABILITY TESTING IN SMARTPLS

SmartPLS is a software tool that functions based on Partial Least Squares Structural Equation
Modelling (SEM), a variance-based approach that differs from traditional covariance-based
SEM (CB-SEM) (Santoso & Indrajaya, 2023). PLS-SEM is well-suited not just for exploratory
research and predictive modelling, but also for data sets with small sample sizes or non-normall
distributions. Hence, this makes PLS-SEM the right choice for many research studies stemming
from the field of social sciences and business (Guenther et al., 2023).

In SmartPLS, several reliability measures are available to assess the quality of the measurement
model. For example, Composite Reliability (CR) is used to account for the loadings of different
or varying indicator factors (Hair et al., 2024; Sarker et al., 2023). This indirectly provides a more
accurate reliability estimation than Cronbach's Alpha in many cases. Besides, rho_A is also
included to provide an opfimal reliability estimation and usually lies between Cronbach's
Alpha and CR (Sarker et al., 2023). While Cronbach's Alpha is provided for comparison with
traditional techniques, Average Variance Extracted (AVE) is used to assess convergent validity.
In other words, the AVE is infended tfo indicate the extent to which the observed variables
reflect the underlying construct (Sarker et al., 2023).
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The process of assessing reliability in SmartPLS involves determining the measurement model,
irespective of whether reflective or formative (Hair et al., 2024). This procedure is implemented
through the PLS algorithm, and then the output of the report will be scrutinised carefully (Hair
et al., 2024). Besides, a booftstrap procedure is also utilised primarily to fest not just the stability
of the model but also the significance of the model estimates, which include path coefficients
and loadings (Hair et al., 2024).

In terms of interpretation, a Composite Reliability (CR) value that is higher than 0.70 is usually
considered acceptable (Hair et al., 2024). The rho_A value should lie between Cronbach's
Alpha and CR, reflecting its position as a more accurate estimate (Hair et al., 2024). An AVE
value that is greater than 0.50 suggests acceptable convergent validity, thus confirming that
the construct explains more than half of the variance in its indicators (the items) (Hair et al.,
2024).

COMPARATIVE ANALYSIS: SPSS VS SMARTPLS

SPSS and SmartPLS are very different not only in terms of methodological foundations, but also
in analytical capabilities and uses. SPSS is less flexible than SmartPLS because it functions only
for observed scores (a combination of both tfrue and random errors). The limited function is
because SPSS is based on or grounded by the Classical Test Theory (CTT) (Purwanto et al.,
2021). SmartPLS is a more flexible approach as it is based on the Partial Least Squares Structural
Equation Modelling (PLS-SEM). Hence, its flexibility allows it to carry out estimation for both
reflective and formative constructs, simultaneously making it more suitable for models with
more complex structures (Purwanto et al., 2021).

Apart from flexibility, another difference between SPSS and Smart PLS is related fo the output
produced and the interpretation. SPSS is simpler, and the output being formed is
straightforward too, for example, limited to traditional reliability and descriptive measures
(Santoso & Indrajaya, 2023). Meanwhile, SmartPLS can run various diagnostics, including
booftstrapped confidence intervals, factor loadings, and various constant reliability scores,
including Composite Reliability and AVE. Moreover, SmartPLS permits direct modelling of latent
variables and provides an extensive understanding and broader view of construct validity
(Santoso & Indrajaya, 2023).

It is very typical that each has its advantages and disadvantages. For example, SPSS is simple,
easier to understand/interpret, widely used, and effective when analysing unidimensional
scales. However, SPSS is not quite as suited to more complex constructs, particularly
multidimensional constructs (Rajuroy et al. 2025; Santoso & Indrajaya, 2023). SmartPLS, on the
other hand, is more comprehensive, has more modern functionality fo support structural
equation modelling, small sample sizes, and provides support for data where the assumptions
are not normally distributed. Nevertheless, SmartPLS requires a more substantive understanding
of statistical concepts, which is usually reported as a barrier to novice researchers (Santoso &
Indrajaya, 2023).

Pertaining to usability, while SPSS is suitable for basic reliability tests in early or small-scale

research with simple measurement models, SmartPLS is better suited for advanced research
with complex or infricate models. Besides, SmartPLS usage is appropriate for models that
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include multiple constructs, complemented with a deeper level of measurement validation
(Santoso & Indrajaya, 2023).

METHODOLOGY

To demonstrate methodological transparency, this study fook a simulated case study
approach to elucidate the specific differences in reliability tests through SPSS and SmartPLS.
The simulated case study was conceptually designed to represent the reality of a small pilot
study, including the design and data collection aspects, with details often included in the
methodology for social science research. A hypothetical dataset was simulated, where the
construct of "leader's job performance” was measured through a five-item Likert scale ranging
from 1105 (e.g., 1 =strongly disagree and 5 = strongly agree). Sample items could include the
following: "l always keep my team in mind when making decisions" and "l always do the right
thing." The data were generated using a random number generator, which identified values
along the Likert range, totalling 120 responses to create simulated data representing the
general patterns and structures researchers typically observe in small pilot studies. This
simulated case study will ultimately provide a controlled and fransparent demonstration of
how each software package executes reliability analyses for the user, since each software
operates under similar data and conditions.

A reliability analysis was performed using SPSS employing the Cronbach's Alpha method, which
hypothetically stated an Alpha =0.92. An Alpha = 0.92 implies exceptional internal consistency
of the five items (Nunnally, 1978). In addition to the Alpha coefficient, SPSS also provided some
item-total correlation values, one of which was weak (0.24) with the others (Sarker et al., 2023).
This feature provides an immediate diagnostic of usefulness fo the researcher, showing items
that appear to produce invalid or unreliable results that should be considered for elimination
or adjustments during the pilot study. This is beneficial information, especially for the novice
researcher, because it helps refine the items during the early stages. Since SPSS is a tool
developed within the Classical Test Theory (CTT), it could be assumed that all five items were
equally representing the “job performance” construct, simultaneously providing
straightforward yet limited diagnostic discernments beyond the Alpha value and/or item
correlations (Nallaluthan et al., 2024; Purwanto et al., 2021).

The same arfificially simulated dataset was then analysed using SmartPLS to illustrate how a
contemporary, model-based approach differs in sensitivity and interpretation. The
measurement model was specified as reflective, and the software produced several reliability
evaluations, including Cronbach's Alpha, Composite Reliability (CR), rho_A, as well as Average
Variance Extracted (AVE) (Santoso & Indrajaya, 2023). For illustration, the simulated output was
as follows: Cronbach's Alpha = 0.82; Composite Reliability = 0.89; rho_A = 0.87; and AVE = 0.58.
These numbers would indicate that this measurement model is generally reliable, while there
is some inconsistency in the various reliability indicators, a function of the weighted, model-
based nature of PLS-SEM metrics.

SmartPLS also presented visualisations of the item loadings, where the researchers can see that
one item had a loading of 0.58 (the item fell short of the recommended loading threshold of
0.70 as coined by Hair et al., 2019). This graphical output allows researchers to visually see weak
items and make a case for their deletion based on the evidence. Additionally, SmartPLS
provides the option of bootstrapping to check for indicator stability, thus broadening reliability
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testing beyond simple internal consistency. However, it is pivotal to note that the advanced
diagnostics, such as booftstrap validation testing, should only be conducted when the
measurement model has been meticulously interpreted and rigorously analysed (both
conceptually and staftistically) by the researcher. This is because running these advanced tests
too early or “prematurely”, primarily during pilot testing, can lead to misinterpretation or
overvaluing unrefined instruments (Nallaluthan et al., 2024).

The contrast of the two analytics platforms offers the idea that methodological choice
influences interpretation and reporting. Researchers who are using SPSS could retain all items
if the Cronbach's Alpha is at or above the acceptable threshold (= 0.70) (Nunnally, 1978).
SmartPLS promotes deeper evaluation using multi-faceted reliability estimates, model-fit
indices, and visual diagnostics (Santoso & Indrajaya, 2023). The distinction underscores that
although SPSS is simple, clear, and fit for the stage of implementation during pilot testing,
SmartPLS is a more sophisticated and complex analytic framework, appropriate for post-
validated analytics testing.

In a nutshell, SmartPLS provides sophistication, visual appeal, and a framework for reporting
results, while SPSS provides simplicity, expediency, and ease of interpretation suited for the
early stage of instrument development (Nallaluthan et al., 2024; Santoso & Indrajaya, 2023).
For novice researchers, it is important to understand that the powerful statistics produced by
SmartPLS may expose a researcher to unnecessary confidence in evaluation results if the so-
called powerful statistics were obtained from an immature measurement model, especially
during the pilot testing phase. Thus, choosing analytics should always consider the purpose for
selecting, contextualising the analysis stage, and a researcher's methodological preference
(Khanal & Chhetri, 2024).

WHY SMARTPLS IS NOT MEANT FOR PILOT TEST RELIABILITY TESTe

Many novice researchers are motivated to use SmartPLS for its aesthetically pleasing design
and sophisticated statistical outcomes, and often mistakenly perceive that this will enhance
their research, even at pilot testing, resulting in more credible research. Nevertheless, SmartPLS
is mainly designed for structural equation modelling (SEM), which estimates parameters for
relationships between latent constructs and observed indicators (Nallaluthan et al., 2024). The
primary goal of pilot testing is not to test theoretical models, but to assess the clarity of item:s,
as well as internal consistency and reliability. Because SmartPLS assumes that both the
construct and model structure have already been adequately defined, the use of SmartPLS in
the pilot phase is methodologically premature and misleading (Nallaluthan et al., 2024).

To best illustrate this, let's say a researcher has developed a six-item scale to measure “Work
Motivation” and has collected data from 30 subjects in a pilot test. The researcher is trying to
determine whether the items are meaningful and consistent. In SPSS, the Cronbach’s Alpha
provides an alpha of 0.62. In addition, the software will identify two items as having low item-
total correlations (< 0.30), suggesting the need to revise or delete the items. This is exactly the
goal of a pilot test, that is, to improve the measure and strengthen it before the researcher
moves ahead to the full-scale data analysis or testing (Nallaluthan et al., 2024; Purwanto et al.,
2021).
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If the researcher analyses the same analysis with SmartPLS, the software will still examine
Composite Reliability and rho_A. However, in a small sample typical of pilot tests, all
booftstrapping results and model estimates are unreliable (Nallaluthan et al., 2024). This can
eventually lead to a false sense of confidence on the part of the researcher, with "acceptable”
values of reliability in SmartPLS, even though there is not a sufficient data set fo conduct the
estimation of reliability.

In addition, SmartPLS does not have several common diagnostic tools that are valuable for
exploratory studies, notably, item-total statistics, revealing missing data, or split-half reliability
(Izah et al., 2024). Its format is infended for more advanced evaluations of models and assumes
that the measurement instrument is pre-tested with a sufficient sample and standardised
reliability. This makes SPSS clearer and more actionable when deciding weak items, revising
ambiguous language, and making sure items measure what they are intended to measure. To
clarify and show what resembles a more meaningful difference between SPSS and SmartPLS,
Table 2 summarises some of the comparative data using the simulated pilot dataset.

Table 2-Comparison of SPSS and SmartPLS Outputs in Pilot Testing

Feature / Output SPSS (Classical Test Theory) SmariPLS (PLS-SEM)

Assess intfernal consistency and

Assess construct reliability and

Primary Purpose ltdeft?r:gy weak items during pilot validity in a confirmed model
Cronbach’'s  Alpha = 0.82,
Core Reliability Metrics Cronbach’s Alpha = 0.62 Composite  Reliability = 0.89,

rho_A =0.87, AVE =0.58
Requires larger, stable samples

Works effectively with  small for reliable estimation (= 100

Sample Size Requirement samples (e.g., N = 30)

recommended)
Diaanostic Tools ltfem-total correlations, split-half  Factor loadings, path
g reliability, missing data flags coefficients, model fit indices
. Item clarity, infernal consistency, Model  structure,  construct
Interpretive Focus . ) . . . .
insfrument refinement validity, theoretical relationships
Best Stage of Use Eorly (pilot) stage for item Later stage for moqlel validation
refinement and hypothesis testing
Risk if misused Minimal - clear diagnostic High - potential false
feedback confidence with weak models

Advanced statistical and
theoretical knowledge
Source: (Hair et al., 2024; Henseler et al., 2016; Izah et al., 2024; Sarker et al., 2023)

User Skill Requirement Basic statistical understanding

The table reflects differences in analytical purpose and theoretical assumptions between SPSS
and SmartPLS. SPSS is diagnostic and exploratory, making it a good fit forimproving instruments
during the pilof phase of research. SmartPLS is confirmatory and should only be employed after
theorefical and empirical reasons have established the research measurement model.

In conclusion, SPSS offers an infuitive and transparent space for diagnostic fool development
and tool refinement during the pilot study. SmartPLS is sophisticated, integrative, and visually
atftractive, but is betterreserved for confirmatory research once the constructs and theoretical
models are established. For novice researchers, drawing conclusions about underdeveloped
instfruments using SmartPLS and the outputs will only create a false sense of confidence. In
contrast, the reliance on SPSS in the pilot development stage will produce a more educational
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and reliable reasoning about scale performance. In short, the recommendation is to use SPSS
during the initial pilot phase and SmartPLS during the theory-testing phase.

Moreover, SmartPLS does not provide any of the basic descriptive diagnostics that are
essential fo a pilot study, such as missing data flags, item-total statistics, or split-half reliability
(lzah et al., 2024). SmartPLS is fundamentally more focused on evaluating the theoretical
model than verifying whether the instrument has reasonable preliminary reliability and validity
using traditional test procedures. For pilot testing, using the simplified tools found in SPSS
provides clearer and potfentially actionable information for improving the design of the
instruments. Using SmartPLS for pilot testing is like using ChatGPT to answer questions during an
online exam. Although ChatGPTis renowned as one of the most powerful Al tools, it is generally
inappropriate, unnecessary, and perhaps misleading if the users do not comprehend the full
context or theory behind the task or the questions. Failure to fathom the full context or meaning
of a question is likely causing the users fo prompt the ChatGPT incorrectly, subsequently risking
unnecessary confidence level (e.g., getfting higher examination marks due to being overly
confident in ChatGPT as a powerful answer provider). Similarly to the concept of using
SmartPLS. It surely can produce impressive outputs, but with superficial results when it is used
foo soon after survey questions are written, which may lead fo superfluous confidence in
flawed or unstable measurement models.

Beyond the immediate comparison of software use findings, the results have wider significance
for training in research methodology and for academic supervision. The results demonstrate
the pressing need to develop postgraduate students' understandings of the theoretical bases
underpinning each analytical tool. It is inescapable for the supervisor or advisor to ensure that
the choice of software is made with methodological suitability in mind, rather than
recommendations based on the popularity or sophistication of the software. Methodological
workshops that focus on the practical differences in the SPSS and SmartPLS analytical software
purpose could be used as an avenue for in-class instruction that could help mitigate the
undesirable results due to inadvertent usage of advanced software (e.g., engaging with
SmartPLS during the pilot stage). When constructing research training courses, research
methodologies should stress the position of Classical Test Theory (CTT) as the diagnostic
foundation before the students move into more advanced Structural Equation Modelling
(SEM) techniques. This progressive learning may reinforce responsible practices for the analysis
of quantitative data and reduce methodological errors among new researchers.

From a conceptual perspective, this study is limited to the comparison of reliability testing
between SPSS and SmartPLS using a fictitious example. While this is a useful way to illustrate
some methodological differences, it cannot address other psychometric properties (e.g.,
validity, measurement invariance, model fit indices). The simulated data set was created for
demonstration only, and therefore, the results cannot be assumed applicable or generalised
to defined populations or actual studies. Nonetheless, this does not devalue the pedagogical
benefits of the comparison. As an alternative, this study shores up the conceptual purpose of
the paper (e.g., directing early career researchers in social sciences instrument development
to more critical and methodological precision).

As a conclusion, the discussion makes clear that while SmartPLS is sophisticated, it is not a
replacement for good judgment around methodological reasoning. The lesson for students

and supervisors alike is clear: understanding the “why" behind each option made analytical is

202



Asian Journal of Social Science Research (e-ISSN: 2600-9706)
Volume 7, Issue 2, 2025
DOI: https://doi.org/10.5281/zenodo0.18229151

far more important than using the cutting-edge software to yield impressive outpufts.
Consequently, institutions should facilitate critical thinking and methodological discipline in a
way that ensures tfechnology enhances the quality of scientific research rather than detracting
from it.

DISCUSSION

The choice as to whether to use SPSS or SmartPLS for reliability assessments frequently depends
on the primary aim of the study and the attributes of collected data (such as the size or the
amount of the data), as well as the complexity of the model being designed. SPSS is usually
simple to use because of its useful visual interface, especially when assessing simple internal
consistency, but the drawback of SPSS is that it does not have certain “eye-catching” or
“sophisticated-looking” features as compared to SmartPLS, which is more advanced in its
analytical capabilities.

Theoretical implications of this distinction highlight CTT's role as the original test development
framework. Classical Test Theory (CTT) acknowledges that observed scores involve a frue score
and measurement error, which is beneficial for identifying weak items, internal consistency,
and refining questionnaires prior to large-scale studies. Conversely, Structural Equation
Modelling (SEM) employed using SmartPLS, aligns with the confirmatory stage of research
where constructs and relationships are already identified and confirmed theoretically. SEM
focuses on a model’s latent structures and tests causal relationships implicitly, rather than
exploring item clarity and measurement accuracy. Therefore, the conceptual fit between
research phases and statistical paradigms (CTT for exploratory pilot phases and SEM for theory
testing) represents an important theoretical contribution to the paper, since it clarifies when to
apply each data analytic approach and why it is used at each stage of research or instrument
design.

More specifically, this difference has serious implicatfions for research education and
methodological practice. The paper is a cautionary note for educational research novices
and for academic supervisors, to avoid using sophisticated methods, like SmartPLS, too soon
in the pilot testing phase. Methodological rigour is based on the fit between the analytic tool
and the intentfions of the research, not the sophistication of software. Supervisors and
educators should highlight the importance of early researchers learning the statistical
foundation first, with an understanding of classical test theory (CTT) and why they need to get
the methodology right before working with the complexity of models. This is not only
constructive and beneficial for developing research design, analysis and research in general,
but it also promotes the development of both analytical competence and conceptual clarity
among early-career scholars.

Thus, SmartPLS is still an acceptable option for researchers who are conducting studies that
include complex models with latent variables or formative constructs, as long as the
measurement model has undergone theoretical validation and empirical evaluation. For the
purposes of early-stage research and pilot testing, SPSS (which is based on CTT) should remain
the dominant method of assessment to test internal consistency and item reliability. Either tool
of analysis can result in flawed conclusions when not consistently used or misinterpreted. A
strong understanding of the assumptions, strengths, and limitations of both SPSS and SmartPLS
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is incredibly valuable fo researchers to uphold methodological soundness and produce
credible, high-quality research findings.

CONCLUSION

The conclusion is that both SPSS and SmartPLS provide different but worthwhile approaches to
creating reliability tests. SPSS is based on CTT and better suited to reliability analyses that are
old-fashioned in approach. Meanwhile, SmartPLS reliability tests are a befter choice when
reliability measurement is based on SEM. Therefore, by understanding each of these two tools
and approaches, researchers will ultimately select the most appropriate method to yield results
that are not only accurate and precise but also have generalisability potential.
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