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Abstract Nursing students need to develop critical thinking skills early on while undergoing educational preparation and
clinical training to equip them provide safe and quality patient care. Using a mixed-method approach, this study was
undertaken to determine the level of critical thinking among students, determine which variable among the dimensions do
students have the greatest involvement, construct a mathematical model that explains critical thinking among nursing
students through a linear combination of the variables in the dimensions of critical thinking and their profile variables, and list
enhancers and barriers on critical thinking. Electronic questionnaires were administered to nursing students in the Cordillera
Administrative Region (CAR). Utilizing the researcher-made Critical Thinking Instrument for Nursing (CTIN), which was
tested and found to be a valid and reliable instrument to measure the level of critical thinking among nursing, it was revealed
that students are generally involved in developing their critical thinking. Among the four dimensions of critical thinking,
students are most involved in developing their disposition skills followed by critical thinking criteria. Students are least
involved in developing cognitive skills and strategies which are equally possessed by students. The level of critical thinking
can be explained by a linear combination of its four dimensions, highest educational attainment of mother, and occupation of
father. Most learners identified application of skills and keeping up with trends and issues as enhancers in developing critical
thinking. On the other hand, numerous school requirements were found as a barrier in developing critical thinking. It is
suggested that programs for nursing students should be considered for the development of nursing students’ critical thinking
by assisting them in reinforcing enhancers, improving critical thinking indicators where students are least involved, and
addressing barriers to critical thinking development.
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. problematic situations related to patient's symptoms,
1. Introduction therapy, and daily care of different levels of importance and
complexity have been faced by nurses. The present health
care settings require nurses to resolve these problems
effectively, but nurses lacked problem-solving skills [6,7].
Nurses need to possess creativity, analytical, and critical
thinking skills in the 21% century's nursing environment [5].
Thus, there is a need to start developing these skills during
their educational learning experiences in college as nursing
students. It was revealed by [8] that nursing students should
have been active learners and critical thinkers in providing
safe patient care in this generations' technologically
sophisticated environment. In corroboration to this, [9]
mentioned that skills vital for safe nursing practice in this
generations' diverse and complex health care environment
include the ability to question existing practices, make
decisions and think critically.

[10] listed critical thinking skills and habits of the
S : , mind for nursing. Critical thinking skills include analyzing,
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One of the main dilemmas encountered in medical fields,
including the nursing profession, is the gap between theory
and practice [1]. Although students have passed theoretical
units in the clinical environment, they do not get their
scientific expertise [1]. That is, deficiencies between theory
and practice have been recorded. [2] exemplify critical
thinking to address the gap between theory and practice.
Especially that critical thinking skills do not significantly
develop when they acquire a nursing degree [3]. It can be
deduced from the claims of [3, 4], and [1], that nurses might
not fully develop their skills in nursing, including critical
thinking.

Relative to this, high rates of error and injury have
been reported concerning patients' safety worldwide [4].
In addition, [5] have mentioned that various problems and
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of confidence, contextual perspective, creativity,
flexibility, inquisitiveness, intellectual integrity, intuition,
open-mindedness, perseverance, and reflection.

According to [8], critical thinking is an individual's
rational and reflective thinking on what to do or believe.
As mentioned by [11], critical thinking is also a cognitive
process that comprises a reasonable analysis of information
to aid decision-making, judgment, and reasoning. Likewise,
critical thinking is described as a cognitive-motor that
drives problem-solving and decision-making [12]. Critical
thinking is explained by [13] as a disciplined process
of conceptualizing, applying, evaluating, analyzing,
synthesizing, and evaluating gathered information based on
observation, experience, and reasoning. This is a voluntary
contribution to a process that includes reflecting, recognizing,
and assessing assumptions, understanding meaning, and
applying thinking skills such as perception, reason, and
decision [14].

Critical thinking in nursing is defined as consequential,
purposeful, and rational thinking that depends on the needs
of patients and is based on professional standards and
policies [15]. Aside from that, critical thinking is a
complicated self-regulatory process that encompasses
contextual, criteriological, methodological, conceptual, and
evidential factors in reaching decisions and outcomes in
evaluating, interpreting, and conducting complete analyses
of information. Core elements that emphasize a critical
approach to the nursing process can be inferred to affirm
experiences as emancipatory and point out the significance
of reflection and communicative action as organizational
frameworks for nursing intervention [16].

[17] defines critical thinking in nursing as purposeful,
informed, result-focused thinking centered on nursing
process values, problem-solving, and empirical methods
involving opinion formulation and decision-making based
on evidence. Moreover, she assessed level of critical
thinking as how an individual demonstrates or involves
oneself in developing dimensions of critical thinking. An
earlier literature of [18] defines critical thinking as kind of
thinking that involves individual in a thoughtful and
effective thinking task, developing skills like when a person
calculate likelihood, formulate inferences, make decisions,
and solve problems. For the purpose of this study, the level
of critical thinking is manifested through active involvement
of student nurses in developing dimensions of critical
thinking.

In line with critical thinking cognitive skills, dispositions
have been identified as a mental attribute incorporated into
one's beliefs or actions [19]. Disposition is defined by [20]
as unswerving willingness, inclination, motivation, and an
intention to be involved in critical thinking. [21] observed
that critical thinking is marked by a consistent internal drive
to solve challenges and make choices by critical thinking.

Some of the instruments developed in measuring critical
thinking are the California Critical Thinking Skills Tool
(CTTST) and California Critical Thinking Disposition

Inventory (CTTDI). Along with these, a multitude of
tools were developed in order to assess the level of critical
thinking like Cornell Critical Thinking Test (CCTT),
Watson-Glaser Critical Thinking Appraisal (WGCTA),
Nursing Critical Thinking in Clinical Practice Questionnaire,
Slovak Version of Critical Thinking Test and Ennis-Weir
Critical Thinking Essay Test.

Researchers have observed challenges with the construct
of critical thinking, including the lack of a conceptual
explanation or description to utilize as a starting point and
the absence of a designed assessment tool to measure critical
thinking skills among nursing students [11]. Other than this,
[22] accentuated that CCTST and WGCTA are not specific
tools in measuring critical thinking in nursing.

It can be deduced that the dimensions of critical thinking
stressed in the mentioned literature were the disposition
skills and cognitive skills or behavioral competencies in
improving critical thinking. Interestingly, these cognitive
and disposition skills are paired with critical thinking
strategies and criteria in the critical thinking conceptual
model by [23,24,25,26,27,28,29], where they are part of
dimensions of critical thinking. For this reason, the
researchers adapted this framework to develop a tool in
measuring the level of critical thinking among nursing
students.

Furthermore, assessment tools mentioned earlier were
found to have a reliability value below and beyond
acceptable Cronbach's alpha coefficient. One of the
underpinnings dealt with this study was the development of a
questionnaire applicable to nursing students in the Philippine
setting.

Apparently, [30] has argued that an ever-changing social
reality means that theories need to be continually revised,
modified, or abandoned, even though they are deemed
right in the current phenomena. According to the adapted
framework, this assumption led the researchers to explore
the instrument used to assess the level of critical thinking
among nursing students. Using this context of the study,
various authors' perspectives on the instruments used to
evaluate the level of critical thinking among nursing students
were used to build the research instrument in evaluating the
level of critical thinking among nursing students.

As previously stated, the rising complexity of
technological advancements and patient care, which has
generated obstacles in decision making, has prompted
medical researchers to conduct research, notably in the
development of critical thinking. Internationally, [31]
found that primary baccalaureate nursing students obtained
relatively lower critical thinking scores than accelerated
second-degree students. Factors in the critical thinking
disposition and skills of intensive care nurses in Turkey were
investigated by [32]. There was no statistically significant
difference between the mean CTTDI scale ratings
when nurses were classified by their age, study year,
socioeconomic status, and educational status. This study
also associated scores in Critical Thinking Instrument for
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Nursing (CTIN) with nursing students' sex, age, religion,
birth order, sibling size, socioeconomic status, highest
educational attainment and occupation of mother and father,
and school type.

Critical thinking among nursing students was explored
by [33] through cross-sectional analysis. A lack of critical
thinking skills among nursing students was discovered in the
study. Their analysis used exclusively quantitative research
approaches, while a mixed-method approach was used in this
study. In addition, profile variables were explored and
compared to their study that centered solely on analytical
thinking skills.

[34] had conducted a qualitative study trying to explore the
definition of critical thinking. It was found that definitions
and identified enhancers and barriers are consistent and
aligned with the current nursing definitions. The present
study looked into critical thinking enhancers and barriers,
which can be in corroboration with the findings of [34].

In Western Asia, specifically in Iran, another report
on critical thinking was investigated by [1]. Critical thinking
was discussed in comparison to clinical competence, and it
was discovered that a positive correlation existed between
the two. CCTDI was used to test nursing students' critical
thinking while this study developed a questionnaire in
assessing nursing stduents’ level of critical thinking. Another
study in Iran was conducted by [4], who examined critical
thinking skills among junior, senior, and graduate nursing
students.

[35] have analyzed the demographic profile of students in
forecasting their critical thinking disposition. In the context
of constructing a mathematical model in forecasting critical
thinking, their work and this research are the same, whereas
their study was limited to disposition alone, this study is
extended to the level of critical thinking where all four
dimensions along cognitive skills, disposition skills, critical
thinking strategies and critical thinking criteria are
considered.

Another research utilizing mathematical modeling was
conducted by [36], where the relationship between school
administrators' creative and critical thinking dispositions
related to problem-solving skills and decision-making styles
was investigated. In determining the patterns between
variables, the study hypothesized a model and was tested by
sequential equation modeling, particularly an exploratory
factor analysis (EFA). This research technique was also used
in this research, where it underwent an exploratory factor
analysis on the construction of the research instrument,
called Critical Thinking Instrument for Nursing (CTIN).
This was done to evaluate the variables correlated with the
level of critical thinking reflecting the study's locale and
current phenomena aligned with the pragmatic philosophy of
this study. In addition, this was used to evaluate an equation
that, in general, tests the level of critical thinking in nursing.

In the Philippines, [37] studied the relationship between
exposure to case studies and critical thinking skills. Their

study and this research deal with nursing students where
the same non-random sampling techniques were used. Also,
[38] conducted research on critical thinking among nursing
students to design instructional strategies, while this study
was used to develop mathematical models that represent
critical thinking among nursing students.

In reference to previous works of literature and studies,
this study was conducted among nursing students in order
to assess the dimensions of critical thinking, particularly
the cognitive skills, disposition skills, critical thinking
strategies, and critical thinking criteria, together with
enhancers and barriers that needed to be reinforced and to
address educational deficiencies. According to [4], these
are expected to be developed as they graduate, and this
shall serve as a basis in making appropriate decisions in the
clinical setting.

Specifically, this study explored the level of critical
thinking among nursing students using the Critical Thinking
Instrument for Nursing (CTIN) and also to evaluate which
dimension of CTIN students are more actively involved in.
Likewise, this study was designed to determine statistically
if there is a significant relationship and a linear combination
of profile variables and dimensions of CTIN as a predictor of
nursing students' level of critical thinking. This study also
sought to identify the enhancers and barriers that influence
students’ critical thinking.

In the conduct of this study, a pragmatic approach was
adapted by the researchers. This is in line with the claim of
[39] that the spectrum of phenomena explored by nursing
research is so diverse that a pragmatic approach is required to
advance the understanding of the discipline.

This study was conducted to determine the level of
critical thinking among nursing students of the Cordillera
Administrative Region (CAR), identify dimensions where
students have the greatest involvement, construct a
mathematical model that explains critical thinking, and list
enhancers and barriers to developing critical thinking.

2. Research Objectives

This study was conducted to determine the level of
critical thinking among nursing students of the Cordillera
Administrative Region (CAR), identify dimensions where
students have the greatest involvement, construct a
mathematical model that explains critical thinking, and list
enhancers and barriers on developing critical thinking.
Specifically, it attempted to address the following objectives:

1. To determine the level of critical thinking among
nursing students, particularly in the following
dimensions:

a. cognitive skills;

b. disposition skills;

c. critical thinking strategies; and
d. critical thinking criteria.
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2. To identify whether there is a significant difference
among dimensions of critical thinking where nursing
students have the greatest involvement.

3. To test if there is a significant relationship among
nursing students' profile variables and dimensions of
critical thinking.

4. To explore if there is a significant amount of variation
in nursing students’ critical thinking skills that can
be explained by a linear combination of the profile
variables and dimensions of critical thinking.

5. To list enhancers and barriers that influence nursing
students’ critical thinking.

3. Methodology

3.1. Research Design

In achieving the objectives of this study, the researchers
employed a mixed-methods approach. In the quantitative
approach, the descriptive-correlational design was utilized.
This design was applied in determining the level of critical
thinking skills of nursing students in terms of the indicators
and dimensions of Critical Thinking Instrument for
Nursing (CTIN), identifying which dimension of CTIN do
nursing students has the greatest involvement, and exploring
the statistically significant relationship among nursing
students’ profile variables and dimensions of CTIN.
Descriptive-predictive research design was used in
determining the amount of variation in nursing students’
critical thinking skills that can be explained by a linear
combination of the profile variables and dimensions of
CTIN.

In the qualitative approach, the survey method was used to
identify the enhancers and barriers listed by nursing students
through an open-ended questionnaire. Descriptive type of
qualitative research was used to understand identified
enhancers and barriers.

3.2. Respondents

A total of 473 students in the Bachelor of Science in
Nursing (BSN) program from three universities and colleges
in the Cordillera Administrative Region were chosen for the
study's first phase, which involved the development of a tool
for measuring nursing students' critical thinking (CAR). The
overall number of participants per year level from these
nursing schools is as follows: Year 1: 150 students, Year 2:
120 students, Year 3: 103 students, and Year 4: 100 students.

The second phase of the research was designed to expand
the sample size and diversify the participants following the
successful completion of the pilot study. 1,700 Bachelor of
Science in Nursing (BSN) students from ten universities and
colleges in the Cordillera Administrative Region (CAR) who
were not a part of the first phase were included in this phase.
According to the number of students in each year level, Year
1 had 493 students, Year 2 had 437, Year 3 had 381 students,
and Year 4 had 389 students.

3.3. Instrumentation

In the conduct of the pilot study, the Critical Thinking
Instrument for Nursing (CTIN) was utilized. The CTIN is a
researcher-made instrument which is founded on literature
and studies and aligned with the conceptual framework of
the study. This instrument is a 4-point Likert scale which is
composed of items covering the four dimensions of critical
thinking: (a) cognitive skills, (b) disposition skills, (c)
critical thinking strategies, and (d) critical thinking criteria.

There are indicators for each dimension of critical
thinking mentioned above. Under cognitive skills, there
are six variables: the analysis, interpretation, inference,
explanation, evaluation, and self-regulation. On the other
hand, disposition skills are composed of six indicators which
are open-mindedness, inquisitive, truth-seeking, analytical,
systematic, and self-confident in reasoning.

On the critical thinking strategies, four indicators have
been identified. These are evaluated through individuals'
questioning techniques, engagement in small group activities,
attendance in role-playing activities, and participation in
debates. For the critical thinking criteria, eight indicators
have been included. These are clarity, precision, relevance,
depth, fairness, accuracy, logicalness, and completeness.

The scale determined the level of critical thinking of
nursing students namely: greatly actively involved; actively
involved; somewhat actively involved; and not involved.

In the conduct of the main study, the instrument used was a
survey questionnaire divided into three parts. The first part is
the profile of the respondents, specifically their sex, age,
religion, birth order, sibling size, socioeconomic status of the
family, school type, year level, and highest educational
attainment and occupation of parents of nursing students.

The second part is the CTIN which is the instrument
developed in the first phase of the study. In order to develop
the questionnaire specially designed for nursing students,
the researchers have conducted a literature review. Experts
in nursing and proficient in designing assessments served
as evaluators for the face and content validity of the
questionnaire. CTIN had an item-level content validity index
of 1.00. On the other hand, the internal consistency of each
dimension or factor of the questionnaire is reflected in
Table 1.

Table 1. Internal Consistency of each Dimension of Critical Thinking

Factors/ Dimensions Cronbach’s Alpha | Number of Items
Cognitive Skills 0.950 27
Disposition Skills 0.925 14
Critical Thinking Strategies 0.858 4
Critical Thinking Criteria 0.945 22

This means that all four factors of the developed critical
thinking questionnaire have a high rating for reliability based
on the pilot study. In like manner, using this instrument to
understand the level of nursing students’ critical thinking can
give us a reliable result with high validity.

Lastly is the open-ended questionnaire. This questionnaire
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for nursing students contained questions that surfaced
students’ enhancers and barriers that influence their critical
thinking.

3.4. Data Analysis

For the first objective, the level of critical thinking among
nursing students, particularly in developing dimensions of
critical thinking and its indicators, was presented in tabular
form utilizing mean and its qualitative description. The
following scale presents the level of critical thinking together
with its description.

Table 2. Level of Critical Thinking
Mean QuallFat{ve Explanation
Description
Nursing students are considered “greatly
Greatly . . "
3.26 - . actively involved” when they fully
Actively S
4.00 demonstrate any indicator and/or
Involved . . . L
dimension of critical thinking.
This means that nursing students
251 Actively demonstrate or are involved in developing
3.25 Involved any indicator and/or dimension of critical
thinking but not to the full extent.
This tells us that nursing students
Somewhat -
1.76 - . minimally demonstrate the development
Actively - . .
2.50 of any indicator and/or dimension of
Involved - L
critical thinking.
This means that the nursing student does
1.00 - S
Not Involved not or never demonstrate any indicator
1.75 - - - S
and/or dimension of critical thinking.

The scale revealed above was used to assess the level of
critical thinking among nursing students in advancing their
cognitive skills, disposition skills, critical thinking criteria,
and critical thinking strategies parallel to how [40] measured
indicators of critical thinking.

For the second objective, a significant difference among
the four dimensions of critical thinking was determined
using F from Repeated Measures Analysis of Variance with
Pairwise Comparison. A pairwise comparison using the
Repeated Measures of General Linear Model was utilized
to identify further which dimension of the CTIN nursing
students are more committed or have the greatest
involvement. In determining which pairs of means the
difference is significant, pairwise comparison with
adjustment of multiple comparison using Bonferoni was
interpreted.

For the third objective, the following tests for correlations
were used to determine the statistically significant
relationship among nursing students’ profile variables and
dimensions of critical thinking depending on the level of
measurement of each variable and normality of the data.

For the fourth objective, a Stepwise Regression was
employed to determine whether there is a significant amount
of variation in nursing students’ level of critical thinking that
can be explained by a linear combination of the profile
variables and dimensions of critical thinking.

For the fifth objective, identified answers of nursing

students on the enhancers and barriers that influence critical
thinking skills through open-ended questionnaires were
analyzed qualitatively. The researchers summarized and
grouped the enhancers and barriers enumerated by nursing
students in terms of common item group and parallelism
through thematic clustering aligned with the process outlined
by [41].

3.5. Ethical Considerations

Ethical approval for this study was obtained from the
research ethics committee at Saint Louis University
(Approval Certificate No. SLU-REC 2021-013). The study
adhered to internationally recognized ethical guidelines for
conducting research involving human subjects. Informed
consent was obtained from all participants prior to their
involvement in the study. Confidentiality and anonymity of
participants' data were strictly maintained throughout the
research process.

4. Results and Discussion

4.1. Level of Critical Thinking of Nursing Students

One of the objectives of this research was to determine the
level of critical thinking of nursing students of the Cordillera
Administrative Region (CAR), on its four dimensions, using
the researcher-made instrument. Nursing students’ level of
critical thinking in these dimensions are reflected in Table 3.

Table 3. Level of critical thinking among nursing students among
dimensions
Dimensions Mean Qualitative Description
Cognitive Skills 3.16 Actively Involved
Disposition Skills 3.42 Greatly Actively Involved
Critical Thinking Strategies 3.16 Actively Involved
Critical Thinking Criteria 3.28 Greatly Actively Involved

Based on the computed overall mean in each dimension
of critical thinking, it can be deduced that nursing students
in CAR are greatly actively involved or highly developed
in two dimensions: critical thinking disposition skills and
criteria. In comparison, students do not fully develop their
skills in other two dimensions, namely cognitive skills and
critical thinking strategies. This analysis is parallel to the
result in comparing how nursing students involve themselves
in developing critical thinking where they are more actively
involved in developing disposition skills compared with
other dimensions of critical thinking in 4.2. Further, there are
instances where nursing students equally develop cognitive
skills, and strategies. This is shown in the computed average
of indicators of cognitive skills and strategies with a value of
3.16 (actively involved).

4.2. Significant Difference in Dimensions of
Critical Thinking

The researcher has identified if there is a significant
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difference in the level of critical thinking of nursing students
in general. In more particular, this study identified which
dimension where nursing students are greatest involved and
least involved in developing their critical thinking.

Certain assumptions should be met to determine whether
the level of critical thinking of nursing students differs

17

significantly. This includes homogeneity-of-variance-of-
difference as determined by Mauchly's Test of Sphericity
and tests of within-subjects effect. Table below shows the
computed p-value on Mauchly's Test of Sphericity in
comparing four dimensions of critical thinking.

Table 4. Mauchly’s Test of Sphericity in Comparing Dimensions of Critical Thinking

Measure: 4 Dimensions of Critical Thinking

ithi i Epsilon
Within Subjects Mauchly's W A_pprox. df Sig. : p
Effect Chi-Square Greenhouse-Geisser Huynh-Feldt
Critical Thinking 901 177.784 .000 932 934

Mauchly's Test of Sphericity demonstrates that
dimensions of critical thinking have a p-value less than
0.01, which met the homogeneity-of-variance-of-difference
assumption. This suggests that the means of the dimensions
of critical thinking differ statistically.

As a result, the within-subjects effects tests listed
above were carried out. The result shown in the test of
within-subjects variable through sphericity assumption
indicates a statistically significant difference between the
means of the different levels: critical thinking (F,10.93s With a
p-value less than 0.01). Furthermore, this implies that the

critical thinking ratings of nursing students do not follow a
normal distribution, with substantially more nursing students
scoring relatively high in each dimension.

To further determine in which dimension of critical
thinking a nursing student has greater involvement or
obtained a higher level of involvement, multiple pairwise
comparisons with adjustment of multiple comparisons using
Bonferoni were employed. Computed significant and
non-significant values for the engagement in developing
critical thinking and the mean difference between two
dimensions are reflected in Table below.

Table 5. Pairwise Comparison among Dimensions of Critical Thinking

) . . ) 95% Confidence Interval for Difference
(1) Dimension Mean Difference (1-J) | Std. Error | Sig.
Lower Bound Upper Bound
Disposition -.290" .013 .000 -.324 -.256
Cognitive Criteria .026 .013 .238 -.008 .060
Strategies -.025 .016 .760 -.067 .018
. » Criteria 316" .014 .000 .280 .353
Disposition - "
Strategies .265 .014 .000 .228 .303
Criteria Strategies -.051" .015 .006 -.092 -.010
Based on estimated marginal means
*. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Bonferroni.

Inequalities are obtained based on significant and
non-significant values in comparing differences between 2
dimensions of critical thinking dimensions. Inequalities
show which dimension of critical thinking is more developed
or less developed by the nursing student. From the Table, the
computed p-value in comparing cognitive and disposition
skills is statistically significant. This further tells us that
students do not equally portray these two dimensions.
Looking into the mean difference of these two dimensions,
it has a value of -0.290. This means that students are less
involved in possessing cognitive skills than disposition
skills. However, it was found in the table that there is no
statistically significant result in comparing the difference of
cognitive skills with the dimensions criteria and strategies.
This implies that students might be equally involved in
showcasing their cognitive skills, criteria, and strategies.

Moreover, a statistically significant result with a p-value
of 0.14 when dispaosition skills is tested whether there is a
significant difference with the critical thinking criteria and
strategies. The computed mean difference for disposition and
criteria has a value of 0.316, while a calculated mean
difference of 0.265 was shown for disposition and strategies.
These positive values manifest that nursing students are
more involved in disposition skills than criteria and
strategies.

Lastly, the computed p-value in testing for the difference
between criteria and strategies is statistically significant with
a value of 0.006. This means that criteria and strategies are
not equally portrayed by nursing students, where they are
more involved in improving or showcasing criteria than
strategies with a computed mean difference of -0.051.
Summary of the pairwise comparisons being translated can
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be integrated into one extended inequality reflected below:

Disposition Skills > Cognitive Skills
= Strategies = Criteria

BSN students of CAR possess dimensions of critical
thinking with different scores obtained. In terms of
dimension where nursing students have the greatest
involvement, developing disposition skills ranked the
highest. It can be noted that students are most involved in
improving themselves in being open-minded, inquisitive,
and being fair. As earlier revealed, students are greatly
actively involved in developing almost all indicators of
disposition skills.

Next to disposition skills is the dimension of cognitive
skills. The inequality may suggest that nursing students
have a higher level of critical thinking in terms of disposition
skills than their cognitive skills. In like manner, students
have a lower level of critical thinking in terms of cognitive
skills than in their disposition skills. Further, students
are more engaged in showcasing indicators or the
sub-dimensions of disposition skills (open-mindedness,
inquisitiveness, and fairness) than involving themselves
in indicators or sub-dimensions of cognitive skills
(analysis, interpretation, inference, explanation, evaluation,
self-regulation, and analytical). The analysis tells us that
there is a probability that nursing student does not equally
showcase or engage themselves in being open-minded and
analytical as an example.

Compared to critical thinking strategies, the cognitive
skills dimension appears to have no statistically significant
difference. Nursing students, in other words, are equally
engaged in these two dimensions of critical thinking.
Meaning, when a student improves himself with his
cognitive skills, he is also engaged in developing his critical
thinking strategies. In like manner, when a student is not
involved in any of the two dimensions, it is expected that he
is not also engaged in improving himself in the other
dimension.

The dimension where nursing students are least involved
falls under critical thinking criteria. Although this dimension
was identified to have a mean of 3.16 in problem 1, where
students are actively involved in developing criteria
indicators, this is the dimension where nursing students are
least involved. This tells us that students might be more
engaged in developing indicators or sub-dimensions of
disposition skills, cognitive skills, and strategies when
compared to criteria.

When designing interventions in developing critical
thinking among students, it can be inferred that focus can be
given to criteria as this dimension is identified where nursing
students have the lowest level of critical thinking. Other than
these, it can be suggested that interventions can be designed
to enhance disposition skills and improve their cognitive
skills, critical thinking strategies, and critical thinking
criteria. Also, enhancers and barriers can be considered in
designing interventions found in problem 5.

New approaches to student clinical tasks could be

implemented as the student progresses through the
curriculum to boost critical thinking skills. Case studies,
conceptual maps, simulations, reflective  writing,
role-playing and problem-based learning (PBL), YouTube
videos, and other teaching methods are examples of critical
thinking skills resources for nurse educators. These
strategies are found to be effective. These can be utilized
aside from lectures and pure discussions. In a systematic
review conducted by [42], it was found that PBL, one of
the abovementioned possible interventions, is more effective
in promoting critical thinking development among
undergraduate nursing students than lectures. Other than
this, it was suggested by [43] that clinical hours in nurse
education can be decreased and replaced with simulations.
Moreover, [44] identified that students’ attendance in
simulation could increase their confidence, which is one of
the indicators of critical thinking.

4.3. Relationship Between Profile Variables of Nursing
Students and Their Ratings in the Critical Thinking
Dimensions

Three of the profile variables of the students, namely
socio-economic status, year level, and highest educational
attainment of the father, were found to be statistically
correlated with all dimensions of critical thinking.

Table 6. Correlation among Profile Variables and Dimensions of Critical
Thinking

. Dimensions of Critical Thinking
Profile oot oi -
Variables ognitive isposition I .
Skills Skills Criteria | Strategies
Age -0.010 0.027 0.043 0.048*
Sex 0.029 -0.038 0.038 -0.024
Religion -0.011 0.039 -0.008 0.022
School Type -0.034 -0.042 -0.040 -0.077**
Birth Order 0.024 0.026 0.008 -0.029
Sibling Size -0.003 0.027 0.012 -0.012
Socio-economic | g yzowx | 0076+ | 0.064%* | 0.098**
Status
Year Level 0.071** 0.080** 0.068** 0.085**
Highest
Educational e
Attainment of 0.007 0.021 0.023 0.086
Mother
Occupation of | g g 0036 | 0.056* | 0.037
Mother
Highest
Educational 0.061* 0.060* | 0.087** | 0.083**
Attainment of ' ' ' '
Father
Oceupationof | 51q 0.051 0011 | 0.029
Father

*Significant; ** Highly Significant

The test concludes that the correlation coefficient between
all dimensions of critical thinking and some profile variables
(sex, religion, birth order, sibling size, and occupation of
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father) are not significantly different from zero. The
computed coefficients means that there is insufficient
evidence to conclude that there is a significant linear
relationship between these five profile variables and all
dimensions of critical thinking.

In totality, some profile variables are statistically
correlated with dimensions of critical thinking (Highest
Educational Attainment of Father, Occupation of Mother,
Highest Educational Attainment of Mother, Year Level,
Socio-economic Status, school type, and age) but show a
very weak correlation (0.048 to 0.098) or relatively the same
to zero. This tells us that there is a very small chance of
informing us of the association between significantly
correlated profile variables and dimensions of critical
thinking.

4.4. Linear Combination Nursing Students’ Profile
Variables and Dimensions of Critical Thinking

Sixteen (16) variables consisting of selected
demographic profile and dimensions of researcher-made
critical thinking questionnaire for nurses as potential
predictors or explanators of the level of critical thinking
among nursing students. The following table shows the
models and its predictive power.

Table 7. Models and its predictive power

vosel | R | rsaare | MGEER L e
1 813 662 661 38568
2 888 789 789 30442
3 923 853 852 25475
4 934 872 872 23733
5 935 873 873 23626
6 935 874 874 23559

In terms of the predictive power of each model, it can be
gleaned above that Model 6, through its predictors mentioned
earlier, can predict 87.40% of the values of nursing students’
level of critical thinking. In comparison, Model 1 to Model 5
can give us 66.10% to 87.30% true values of the predicted
level of critical thinking using such models. Thus, it can be
deduced that the use of Model 6 can be more meaningful to
use than any of Models 1 to 5 in nursing students’ level of
critical thinking as a percentage of possible ratings that can
be predicted through Model 6 is higher than those of the
other models. The mathematical model of Model 6, which
can give us the greatest number of true values in predicting
the level of critical thinking among nursing students, is
identified through its coefficients revealed in Table 8.

Table 8. Coefficients of Significant Regression Models for Nursing Students’ Level of Critical Thinking

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) -.542 .049 -11.007 .000
Average Disposition Skills 411 .016 .363 25.925 .000
Average Strategies .306 .012 .322 24.727 .000
Average Criteria 242 .014 .240 16.803 .000
Average Cognitive Skills 213 .015 197 14.113 .000
Highest Educational Attainment of Mother .020 .005 .038 3.783 .000
Occupation of Father -.039 .014 -.029 -2.880 .004
a. Dependent Variable: Level of Critical Thinking

Hence, the following probability equation can be used to
determine the possible critical thinking level of nursing
students in CAR as a result of the Stepwise regression
analysis:

Model 6:
LCT =0.411 DS+ 0.306 ST + 0.242 CR
+0.213C0 + 0.020 HEAM
—0.390F — 0.542

where LCT is nursing students’ level of critical thinking;

DS is the average on nursing students’ disposition skills as
one dimension of critical thinking;

ST is the average on nursing students critical thinking
strategies as of the dimensions of critical thinking;

CR is the average on nursing students’ critical thinking
criteria as another dimension of critical thinking;

CO is the average on nursing students’ cognitive skills as

one of the dimensions of critical thinking among nursing
students;

HEAM is the highest educational attainment of the mother
using the following category: 0 (Did not attend school),
1 (Elementary Graduate), 2 (High School Graduate),
3 (Vocational/Diploma Certificate Holder), 4 (College
Degree), 5 (Masters Degree), 6 (Doctorate Degree), 7
(Post-Doctorate Degree).

OF is the occupation of the father where 1 (one) pertains
to white-collar jobs while 2 (two) are blue-collar jobs,

The model has the following characteristics:

Nursing student’s level of critical thinking is higher when
the score in any of the four dimensions of critical thinking:
cognitive skills, disposition skills, criteria, and strategies
are higher (this is true when comparing two students with
the same highest educational attainments of their mothers
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and occupations of their fathers). In like manner, nursing
students will obtain a lower level of critical thinking when
the score in any of its dimensions is lower.

The higher the educational attainment of mothers of
nursing students, the higher the level of critical thinking a
student may possess or be relatively more involved in
developing critical thinking (this is true when comparing two
students with the same rating in all dimensions of critical
thinking skills). Likewise, the lower the highest educational
attainment of the mother, the lower level of critical thinking
a nursing student may obtain.

The level of critical thinking of nursing students is higher
when their father has a blue-collar job. Equivalently, the
level of critical thinking of nursing students is relatively
lower when their father has a white-collar job.

The highest possible value of nursing students’ level of
critical thinking using the model is 3.966, which can be
categorized as greatly actively involved. On the other hand,
the lowest rating that can be obtained using the model is
-0.01.

It can be observed in the highest and lowest rating that it
ranges between -0.01 and 3.966, but it can be noted that the
highest rating a nursing student can obtain is 4 and that the
lowest possible level is 1. Thus, it is not meaningful when a
nursing student obtains a rating lower than 1. It was
mentioned earlier that the model could predict 87.40% only
of the value calculated through the regression model.
Surprisingly, it can be generalized based on the model's
property that a nursing student can relatively obtain a higher
level of critical thinking when their mother has higher
educational attainment and when their father has a
white-collar job.

Based on the studies of [45,46,35], several predictors of
critical thinking have been discovered, which are different
from predictors of the level of critical thinking found in
the present study. [45] found that caring behavior among
Turkish nursing students predicts critical thinking. [46]
conducted a study among nursing students in Saudi Arabia
and found that emotional intelligence can predict critical
thinking disposition. In addition, [35] conducted a regression
analysis to determine the predictive variables for critical
thinking. The results show that reading habits, father's
educational level, university entrance examination grade,
family socio-economic level, and mother's education level
were the most significant predictors of the overall tendency
to think critically. From the study's philosophical standpoint,
it can be deduced that critical thinking is described by
various variables arising from numerous settings or contexts,
such as the study environment. Generally, the result is
consistent with the pragmatic view of philosophy, especially
on its ontological beliefs that the relationship among
and between profile variables and critical thinking
dimensions varies depending on the study environment. This
pragmatic approach to philosophy is seen in the developed
mathematical model in predicting the level of critical
thinking of nursing students.

4.5. Enhancers and Barriers

Eleven themes depending on their nature, surfaced as
enhancers of critical thinking, that includes (a) applying
skills, (b) keeping updated on trends and issues, (C)
evaluating own inferential judgment, (d) being curious, (e)
through professional guidance, (f) engagement in answering
case scenario or in collaborating ideas, (g) being
open-minded, (h) developing socio-emotional aspects, (i)
improving values, (j) listening to music, and (k) playing

games.

Table 9. Enhancers of Critical Thinking

Theme

Enhancers

Apply Skills

Applying and putting in action what students have
learned helps develop their critical thinking skills.

Keeping updated
on trends and
issues

Keeping updated on issues by reading healthcare
information, including health care journals.

Watching educational videos, films, and news.

Browsing the internet and searching for facts
about health care on social media.

Attendance of seminars.

Note-taking of important and updated
interventions.

Keeping updated on legal bases and standards of
clinical practice.

Evaluating Own
Inferential
Judgement

Evaluating one's inferential judgment with a view
towards questioning, confirming, validating, or
correcting ones' reasoning.

Being Curious

Being curious drives one to think actively and
critically.

Guidance of
Professionals

Enhance my critical thinking with the guidance of
professionals through their expertise.

Engagement in
Answering Case

Engagement with peers and classmates.

Engagement in simulation activities like return

Scenario pr demonstrations.
Collaborating
Ideas Answering case scenario questions.
. Being an open-minded person by acceptin
Open-minded gan op P y puing
corrections, consequences, and suggestions.
Developing . . . . .
Socio-Emotional Engaging oneself in developing socio-emotional
aspects.
Aspects.
Positive outlook in every aspect of life influences
Values o S
critical thinking.
Music Listening to music develops critical thinking.
Participation in interactive games develops
Games P g P

critical thinking.

On the other hand, barriers mentioned by nursing
students in CAR nursing students as influencing their
critical thinkingwere categorized into 14 themes such as
(@) school requirements; (b) lack of information; (c) lack
of self-confidence; (d) distractors; (e) emotional aspects;
(f) interest; (g) too much exposure with technologies; (h)
laziness; (i) time management; (j) motivation; (k) egocentric;
() social engagement; (m) lack of comprehension; and
(n) sleep deprivation.
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Table 10. Barriers of Critical Thinking

Theme Barriers
S(?hOOI Too many school requirements to accomplish.
Requirements
Lack of Lack of knowledge and understanding of the
Information situation or case given.

Lack of self-confidence in expressing own

Self-Confidence .
opinions.

Students get distracted, which includes noise and

Distractors .
environmental stressors.

Students encountered emotional factors that hinder

Emotional their critical thinking development, which includes
Aspect . -
stress, anxiety, and personal and filial problems.
Interest Lack of interest in educating oneself.
Too much

Too much exposure to social media and addiction

Exposure with to mobile games.

Technologies

Sometimes, students get lazy exploring things that

Laziness could develop their critical thinking.
Time Challenge on managing times used for developing
Management critical thinking like studying.
Motivation Lack of motivation in educating oneself.
Analyzing and evaluating various perspectives
Egocentric because of being egocentric hinders the
development of their critical thinking skills.
Social Having a lack of social skills prevents a student
Engagement from obtaining data needed in learning.
Lack of Unorganized line of thoughts or thought
Comprehension | processing and inability to be receptive to an idea.
Sl_eep_ Lack of rest and sleep.
Deprivation

5. Limitations of the Study

The researchers identified enhancers and barriers in
developing critical thinking but did not offer suggestions on
how to develop enhancers nor give solutions to address or
overcome barriers.

6. Conclusions

A reliable instrument was designed to measure the level
of critical thinking among Bachelor of Science in Nursing
(BSN) students in the Cordillera Administrative Region
(CAR). In the light of the salient results of this study, the
following conclusions were drawn:

1. BSN students actively develop critical thinking in
four dimensions: cognitive skills, disposition skills,
strategies, and criteria.

2. BSN students should focus on improving cognitive
skills, strategies, and criteria to enhance critical
thinking.

3. Some profile variables are statistically correlated with
dimensions of critical thinking (Highest Educational
Attainment of Father, Occupation of Mother, Highest
Educational Attainment of Mother, Year Level,

Socio-economic Status, school type, and age) but
show a very weak correlation.

4. The level of critical thinking (LCT) can be predicted
using the constructed mathematical model with
variables disposition skills (DS), cognitive skills (CS),
strategies (ST), criteria (C), highest educational
attainment of mother (HEAM), and occupation of
father (OF). The model can give us about 87% true
values of the predicted values.

LCT =0.411 DS + 0.306 ST + 0.242 CR
+0.213 CO + 0.020 HEAM
—0.39 OF — 0.542

Students need to focus on developing all dimensions
of critical thinking, especially disposition skills.
Fathers with white-collar jobs might have obtained
more advanced knowledge that helped students
develop their critical thinking.

5. There are factors that hinder and enhance the
development of nursing students’ critical thinking that
should be avoided and observed. Programs need to be
crafted to increase and address factors that hinder their
critical thinking development.

7. Recommendations

In view of the findings and conclusions brought about by
this study, the following are recommended:

School administrators of schools of nursing should design
interventions in improving the critical thinking of nursing
students especially on the dimensions where students found
to be at lowest level of critical thinking or least involved.
In developing interventions in improving critical thinking,
it can be considered to focus on critical thinking criteria and
cognitive skills as it were found to be the dimension where
nursing students are least involved.

Although only occupation of the father and highest
educational attainment of the mother can statistically predict
the level of critical thinking among profile variables, learners
are encouraged to develop their critical thinking utilizing
identified enhancers and attend seminars on how to avoid
or reduce the risk of encountering barriers in developing
individual’s critical thinking.

Parental involvement is important for students’ scholastic
and socio-emotional development, as well as their critical
thinking. However, not all parents can favorably affect their
children’s critical thinking development, particularly when
the parents, such as the mother, have a lower educational
level. The same is true for parents with white-collar jobs
who may have less time to join their children in developing
CT due to their workloads. Students can seek assistance from
older family members like siblings, community experts, and
school stakeholders to help them develop critical thinking
skills.

Educators and scholars may utilize the mathematical
model in predicting and gathering information on nursing
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students’ level of critical thinking. This can help in
formulating programs for nursing towards the development
of their critical thinking.

School administrators and nursing faculty members are
encouraged to use the developed instrument called Critical
Thinking Instrument for Nursing (CTIN) in assessing the
level of critical thinking among their nursing students in
order to design programs for students towards development
of students’ critical thinking. Scholars may also adopt the
questionnaire in measuring critical thinking — including
enhancers and barriers identified by nursing students.
Accomplishing such studies will serve as basis for the
commission in elevating the competence of nurses.

Future researchers may conduct studies on critical
thinking using the instrument in a different context to explain
further the ontology of pragmatism and verify if critical
thinking is different from another context. They may utilize
different methodology such as phenomenology or case study
in understanding enhancers and barriers of critical thinking.
The study can be replicated utilizing random sampling
technique in identifying respondents of the study. Aside
from the profile variables included in the study, future
researchers can empirically explore other variables that can
predict the level of critical thinking to further determine
whether excluded variables in regression model can
adequately predict the level of critical thinking as suppressor
variables.
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