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This research uses the Theory-Based Instrument Development Model. This
model develops an instrument based on existing theories to ensure that the
instrument has a strong theoretical basis. The steps are determining relevant
theories, compiling instrument items based on theoretical concepts, validating
content with theoretical experts, and testing the reliability and validity of
empirical evidence. To assess the content validity, the Content Validity Ratio
(CVR) and Content Validity Index (CVI) methods are employed, along with
evaluating item validity and reliability. The results highlight that the content
validity, item validity, and reliability of the instruments developed are crucial
components in the creation of assessment tools. The development of science
process skills instruments holds significant value within the field of
education, as it aids in measuring essential scientific abilities and promoting
effective learning outcomes. This instrument helps in measuring students'
ability to carry out scientific processes such as observing, classifying,
measuring, communicating, inferring, predicting, identifying variables, using
number, and using spice/time relation Integrated processes: formulating
hypotheses, controlling variables, devining operationally, investigating and
experimenting. In this study, the science process skill instrument developed
obtained the result of content validity declared very valid (0.91) based on the
CVR and CVI tests, and based on the empirical test of the validity of the item
and reliability (0.940) , it was stated that 21 items of science process skills
were in the valid and reliable category.
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1. Introduction

Science process skills are fundamental abilities that are essential for the acquisition, development,
and application of scientific concepts and principles (Darmaji, Astalini, et al., 2020; Darmaji et al.,
2022; Darmaji, Kurniawan, et al., 2020). These skills include both basic science process skills, such
as observing, inferring, measuring, communicating, classifying, and predicting, and integrated
science process skills, which involve more complex tasks like creating graphs and analyzing
relationships between variables (Darmaji et al., 2022; Kurniawati, 2021; Pohan et al., 2020).
Mastery of these skills is vital for students, as they enable effective problem- solving, facilitate
scientific inquiry, and contribute to the generation of new scientific knowledge (Ediyanto et al.,
2018; Ongowo & Indoshi, 2013). The development of science process skills also plays a crucial
role in scientific investigations, as these skills are necessary for framing research questions,
collecting and analyzing data, and making evidence-based conclusions. Furthermore, these skills
are indispensable for understanding complex scientific phenomena and conducting meaningful
experiments. As such, integrating and nurturing science process skills within the curriculum is
critical, not only for enhancing students' comprehension of scientific content but also for fostering
their ability to engage in critical thinking and scientific exploration (Rinjani & Romadona, 2023).
These competencies are indispensable for students' success in both academic and practical
scientific endeavors.

Integrating the teaching of science content with science process skills is highly recommended, as
these two elements complement each other and contribute to a deeper understanding of scientific
principles (Chabalengula et al., 2012). Science process skills extend beyond cognitive abilities to
include physical and social dimensions, which are crucial for helping students grasp abstract
concepts through hands-on learning experiences (Darmaji, Astalini, et al., 2020; Darmaji et al.,
2022; Darmaji, Kurniawan, et al., 2020). These skills are essential in enhancing students' problem-
solving capabilities by guiding them to systematically search for, acquire, and process knowledge
(Miranti et al., 2022). Ultimately, science process skills are indispensable for fostering a scientific
mindset in students, enabling them to engage in scientific inquiry, and equipping them to effectively
navigate the complexities of scientific learning and problem- solving. Thus, integrating these skills
into education is crucial for helping students develop a comprehensive understanding of both
science content and the scientific method.

In evaluating science process skills, the appropriate use of assessment instruments is crucial. The
instrument must account for the type of response required, the level of difficulty, and the specific
focus of the evaluation, whether it targets knowledge, skills, or attitudes (Supianto et al., 2023).
Effective instruments should align with the indicators of mastery in the science process concepts and
skills being evaluated, and they must be relevant to the learning activities conducted (Puteri et al.,
2022). Commonly used instruments in this field include reasoned multiple-choice questions that
measure specific indicators of science process skills, such as observing, predicting, hypothesizing,
and communicating (Rani, 2019). In addition, instruments such as questions assessing Critical
Thinking Skills and observation sheets for science process skills are commonly utilized to examine
the correlation between these skills and students' critical thinking abilities (Purwanti & Heldalia,
2022). In this study, the developed instrument consists of essay questions designed to assess students'
understanding and application of science process skills in an open- ended format. This method
enables a more in-depth analysis of students' scientific reasoning and their problem-solving
capabilities.
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The aim of developing science process skills assessment instruments is to create valid and reliable
tools for evaluating students' abilities in key science process skills such as predicting, controlling
variables, interpreting, and communicating (Pradana et al., 2021). Teachers must also be proficient
in designing effective learning experiences, developing the necessary assessment tools, and
evaluating students' science process skills(Desideria et al., 2018). Research instruments can take
the form of a rubric for science process skills, with a clear assessment scale, or a multiple-choice
test to assess student learning outcomes (Deli et al., 2017). However, this study focuses on
developing an essay-based science process skills instrument. Ensuring that these instruments are
both valid and reliable is crucial for accurately capturing students' science process skills (Setiadi
et al., 2020).

However, a critical review of existing assessment instruments for science process skills reveals
several notable limitations. Most instruments currently available predominantly utilize multiple-
choice formats, which, while practical for large-scale assessments, may not sufficiently capture the
depth and quality of students’ scientific reasoning. Such closed-ended instruments often fail to
explore students’ ability to construct arguments, explain their thought processes, or apply scientific
concepts in novel contexts. Furthermore, there is a notable lack of open-ended, essay- based
instruments that have been specifically validated for ecological content. Previous research has
rarely addressed the development of essay-based assessment tools for science process skills in
ecological education, leaving a gap in both practical application and empirical validation. As a
result, teachers and researchers lack comprehensive tools that allow for in-depth evaluation of
students’ science process skills in contexts that demand explanation, justification, and the
application of knowledge.

Therefore, this study aims to develop and validate an essay-based instrument for assessing students’
science process skills in the context of ecological learning. By addressing the shortcomings of
existing assessment formats, this research seeks to provide a more robust, valid, and reliable tool
that can better evaluate students’ scientific reasoning and problem-solving abilities in ecology
education.

The development of science process skill instruments is of significant importance, particularly in the
context of educational curricula for science subjects like biology (Sukma et al., 2022). These skills
encompass various dimensions, including cognitive, manual, social, mental, and physical aspects,
all of which are essential for effective learning, problem-solving, and both individual and group
development (Dari & Nasih, 2020). Scientists rely on science process skills to generate knowledge,
address challenges, and present findings (Mansur, 2021). Instruments designed to assess science
process skills, such as Student Worksheets (LKS) with structured questions, are used to evaluate
students' abilities to apply these skills (Susiwi & Hinduan, 2015). Additional research tools like the
science process skills rubric and observation sheets have been employed to assess and quantify
students' proficiency in these skills (Deli et al., 2017; Purwanti & Heldalia, 2022; Yuliati, 2016).
Furthermore, the creation of valid and reliable assessment instruments is crucial for
comprehensively measuring students' science process skills (Pradana et al., 2021).
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In particular, science process skills not only support students’ understanding of complex scientific
concepts but also serve as a foundation for fostering a deeper connection with the material,
encouraging analytical thinking, and enhancing problem-solving abilities. As students engage with
science content through inquiry-based learning and hands-on activities, their capacity to think
critically and apply scientific methods in real-world contexts is significantly improved. Given this,
the development and validation of science process skills instruments become pivotal for advancing
pedagogical practices aimed at cultivating a generation of learners proficient in both scientific
knowledge and critical reasoning. Thus, the development of such assessment tools is not just
beneficial but necessary for creating a learning environment that fosters critical thinking and
scientific literacy, ensuring that students are equipped with the skills they need for both academic
success and practical problem-solving in everyday life. The validity and reliability of these
instruments are integral to their utility in ecology courses, providing educators with effective tools
to gauge and enhance student performance in these crucial areas.

2. Methods

This research employed the Theory-Based Instrument Development Model. This model constructs
instruments grounded in established theories to ensure a strong theoretical foundation. In this study,
instrument development referred to the science process skills framework proposed by Rezba et al.
(1995), which includes two categories: Basic processes: observing, classifying, measuring,
communicating, inferring, predicting, identifying variables, using numbers, and using space/time
relationships; and Integrated processes: formulating hypotheses, controlling variables, defining
operationally, investigating, and experimenting. The development steps comprised identifying
relevant theories, constructing instrument items based on theoretical concepts, validating the
content with theoretical experts, and testing the instrument’s reliability and empirical validity.
Content validity was assessed by five experts in biology education, while the validity and reliability
tests involved a sample of 31 participants. The science process skills instrument was developed for
ecology lecture material in the fourth semester of the undergraduate Biology Education program.

2.1 Content Validity

To determine the validity of the content, the content validity ratio and content validity index
methods are used (Lawshe, 1975). This method has been widely used to quantify content validity,
making it one of the earliest and most popular approaches for this purpose (Wilson et al., 2012).
Lawshe's Content Validity Ratio (CVR) method has been utilized in various fields, such as
education, psychology, and healthcare, to ensure that the content of assessments, questionnaires,
and instruments is relevant and appropriate for the intended purpose (Dogan & Ozdemir, 2020;
Silva et al., 2020; Zaidi et al., 2023). The method involves expert judgment to evaluate the adequacy
of the content domain sampled, ensuring that the items included are pertinent to the targeted
domain (Fitzpatrick, 1983; Guion, 1978). Minimum Values of CVR and CVR; One
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Tailed Test, p= ,05 with 5 panelist is 0,99.

Tle _ N/
CVR = ——"2
N/
2
CVR : Content Validity Ratio
n, :the number of panelists indicating "essential”
N : total number of panelists

Determine the validity of the instrument by measuring the CVI (Content Validity Index)
CVR

CVI = 2 .

CVI  : Content Validity Index

Y. CVR : Number of Content Validity Ratio

k : number/number of items

Table 1.

CVI Value Category

Range Weight

.00 - .33 Not suitable/invalid

34 -.67 Compliant/Valid

68 -1 Very Suitable/Very Valid

2.2 Item Validity

Then to conduct an empirical test of the validity of the item that was tested on biology education
students in the 4th semester using the SPSS version 24 application by referring to the polytomy
validity test with categorization referring to table 2 below (Guilford, 1950). In a development
research, a product is considered feasible for use if it meets the validity criteria (Purnamasari &
Setiyadi, 2019; Setiyadi, 2021)

Table 2.
Item Validity Criteria

Range Criterion
B80<XY <1 Very high validity
.60 <rXY <.80 High Validity
40 <rXY <.60 Medium Validity
20 <rXY <40 Low Validity
.00 <rXY <.20 Invalid
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2.3 Reliability
Reliability test criteria, the instrument is declared reliable if the crobat alpha alpha>60 value.

3. Results and Discussion

3.1. Result

3.1.1 Content Validity Results

The 14 indicators of science process skills are categorized into 9 basic process skills and 5
integrated skills. Each indicator is represented by two questions, resulting in a total of 28 questions
to be tested. The validation results, based on calculations from five experts using the CVR and CVI
methods, are presented in Table 3 below.

Table 3.
Results of content validity by 5 experts
Question the number of th% ’g%é’f%% of
panelists CVR Category CVI Category
Items indicating "non indicating
essential" "essential"
Ql - 5 1 Valid
Q2 - 5 1 Valid
Q3 - 5 1 Valid
Q4 - 5 1 Valid
Q5 - 5 1 Valid
Q6 - 5 1 Valid
Q7 - 5 1 Valid
Q8 1 4 .60 Invalid
Q9 - 5 1 Valid
Q10 - 5 1 Valid
Ql11 - 5 1 Valid
Q12 - 5 1 Valid
Q13 1 4 .60 Invalid
Ql4 - 5 1 Valid
Q15 - 5 1 Valid
Q16 2 3 20 Invalid
Q17 - 5 1 Valid 001 Highly
QI8 - 5 1 Valid validity
Q19 - 5 1 Valid
Q20 - 5 1 Valid
Q21 - 5 1 Valid
Q22 - 5 1 Valid
Q23 - 5 1 Valid
Q24 - 5 1 Valid
Q25 2 3 20 Invalid
Q26 - 5 1 Valid
Q27 - 5 1 Valid
Q28 - 5 1 Valid
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Based on the results of content validation of five experts using the CVR method, there were 24
question items that were declared valid and four sola items were declared invalid, but when viewed
from the overall test content validity index instrument of the science process skills as a whole the
questions can be declared very valid by judging the CVI categorization in table 1, which is 0.91.
Of the 4 questions that were declared invalid, improvements were made according to the direction
of the validator instrument so that the four items were included in the empirical test.

3.1.2 Item Validation Results

The results of the empirical test conducted on biology education students in the 4th semester with
a sample of 31 people can be seen in table 4 below.

Table 4.
Results of Empiric Instrument Test of Science Process Skills

Question items Pearson correlation Category
Q1 .870 Very Valid
Q2 .825 Very Valid
Q3 .082 Invalid
Q4 675 Valid
Q5 .825 Very Valid
Q6 328 Invalid
Q7 .825 Very Valid
Q8 784 Valid
Q9 .539 Medium
Q10 735 Valid
Ql11 910 Very Valid
Q12 910 Valid
Q13 204 Invalid
Q14 .683 Valid
Q15 .869 Very Valid
Q16 721 Valid
Q17 .869 Very Valid
Q18 .807 Very Valid
Q19 .556 Medium
Q20 .841 Very Valid
Q21 485 Medium
Q22 110 Invalid
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Q23 597 Medium
Q24 .082 Invalid
Q25 148 Invalid
Q26 408 Medium
Q27 .825 Very Valid
Q28 117 Invalid

Based on table 5 of the results of the validation of question items, there are 7 questions that are
classified as invalid and 21 questions that are included in the valid category. Then from the 21
questions that are categorized as valid continue to the next test, namely the reliability test of the
following.

3.1.3 Question Reliability Test

After obtaining 21 questions that are declared valid, they will continue to be tested for reliability
using the cronbach’s Alpha test and get the following results

Table S.
Reliability Statistics

Cronbach’s Alpha | No Of Items
940 21

Based on the results of the alpha cronbarch table, a result of 0.9410 was obtained. Reliability test
criteria, the instrument is declared reliable if the crobat alpha alpha>60 value. So it can be

concluded that the reliability test results of 21 questions that have been declared valid previously
are reliable (0.940>0.60).

3.2 Discussion

Science process skills play a crucial role in science education and the development of students'
scientific competencies. These skills are vital for engaging in scientific inquiry, problem-solving,
critical thinking, and decision-making. Key aspects of science process skills encompass the ability
to observe, classify, measure, communicate, infer, predict, identify variables, use numerical data,
and comprehend spatial and temporal relationships (Widyaningsih et al., 2020). Research
highlights that science process skills are not only fundamental for practicing science but also for
enhancing students' grasp of scientific concepts and principles. These skills enable students to
actively engage in learning, take ownership of their education, and refine their research
methodologies (Inayah et al., 2020). Additionally, studies indicate that mastering science process
skills leads to improvements in students' academic performance, critical thinking, and scientific
literacy. These skills help students apply the scientific method effectively, develop and explore
scientific knowledge, and enhance their problem-solving capabilities (Adah & Nsikhe, 2020;
Perdana et al., 2022).

105

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by-sa/4.0/" CC BY-SA license. Copyright ©2022 by
Author. Published by Universitas Kristen Indonesia




Edumatsains, Volume 10 Issue. 1, July 2025, pp 98-114

Science process skills also become the top subject matter in development of assessment
instruments. Commonly, the research instruments used are science process skills tests with
description questions, and observation sheets (Kurniawati, 2021). It indicates that capture of
science process skills needed to be whole and varied to attain wholeness for students' skill
development. Therefore, process skills in science are not only the intellectual capabilities but also
involve the psychomotor and social aspects that are significant in learning science. When students
can apply science process skills, they can understand scientific concepts, and these skills can make
students develop critical problems-solveing skills that will help them to face problems in everyday
life.

This is of great importance because the science process skills instruments provide an overview of
the development of science process skills. The Science Process Skills Test (SPST), an indirect
assessment tool developed by Germann (1989), is used to assess the students' abilities to perform
scientific processes including asking questions, writing hypotheses and designing experiments,
gathering data, interpreting conclusions and providing evidence. Not only applicable to the context
of learning in the classroom but also helpful to solve the everyday problems (Inayah et al., 2020).
According to Jack (2018) research on science process skills indicates that such skills have the
potential to provide students with opportunities to build higher mental processes including
problem-solving, critical thinking, and decision-making skills. It is supported by the results of
research Adah & Nsikhe (2020) that a scientific approach program in science learning can enhance
students ability of scientific process skills.

Works in research development showed that models in teaching science process skills, such as the
REACT learning model or the POGIL learning model, were proven to improve students' literacy
in science, collaborative skills, and learning outcomes (Hidayati & Purwaningsih, 2023; Puspitasari
et al., 2024; Rahayu Fitri et al., 2023; Wulandari & Sari, 2023). Focusing on science process skills
helps students become proficient in the uses of science: inquiry, the interpretation of data and the
communication of science. Moreover, science process skills instruments can also be developed
through other methods, such as STEM integrated project-based learning(Lumbantobing et al.,
2022), inquiry learning approach (Germann, 1989), or the Science Technology Society approach
(Muhibbuddin & Sari, 2019). In creating this instrument there are several stages that must be
passed, namely theory synthesis, instrument design, validity, reliability, and item analysis
(Tanfiziyah et al., 2021). By that means, science process skills instrument development is a
significant role to increase students' skills in conducting scientific processes, listening to input in
an approachable way, and most importantly to prepare students to face the real world.

This study uses a science process skill instruments which developed in the basis of the science
process skills proposed by Rezba et al.Rezba et al. (1995) that consist of Basic processes:
observing, classifying, measuring, communicating, inferring, predicting, identifying variable,
using number, and using spice/time relation Integrated processes: formulating hypotheses,
controlling variable, devining operationally, investigating and experimenting. Where each
indicator will have two questions to be tested content, face and reliability When developing
assessment instruments, it is important to ensure the validity of the content, the validity of the
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items, and the reliability of the instruments developed. Content validity indicates how well the
instrument covers all domains that are to be measured; item validity indicates how well each
question item on the instrument measures the concept of interest. On the other hand, reliability of
an instrument refers to the degree with which an instrument produces similar outcome if applied
multiple times.

The validity of the content in the science process skills instrument is a critical component in the
development of assessment tools. Content validity refers to the extent to which an assessment
accurately measures the construct or skill it is intended to assess. It is crucial in ensuring that the
instrument effectively evaluates the science process skills possessed by students, covering areas
such as observing, classifying, measuring, communicating, interpreting, predicting, identifying
variables, using numbers, and understanding spatial and temporal relationships in the context of
science. The 28-question instrument underwent content validation to achieve a validity level of
0.90, employing the CVR (Content Validity Ratio) and CVI (Content Validity Index) methods with
five experts in the field of biology education. The validation results indicated that 24 questions
were deemed valid, while four items were considered invalid. The CVI was calculated at 0.91,
confirming that the content validity of the developed science process skills instrument is very high.
The four invalid items cannot be used, while two valid items require revision before
implementation. A study by Astuti et al. supports this by demonstrating the development and
validation of an integrated assessment instrument for measuring students' critical thinking and
science skills. The study's findings affirm that while the instrument has been validated in terms of
content and construct validity, content validity remains a key factor for the instrument's
effectiveness. Therefore, the content validity of the science process skills instrument is a

fundamental aspect to ensure that the instrument can reliably and accurately measure the intended
skills (Astuti et al., 2022).

The content validity of every instrument item is the most important part of the development of
science process skills assessment instruments. Item validity is the measure extent of how each
question item on the instrument measures what it is intended to measure; that is, the concept or
skill that is actually being tested. This can also be done by maintaining a good item validity which
ensures all the questions in the instrument are relevant and appropriate to measure the desired
science process skills. The rationale behind this research is that the validity of the item was only
tested to a limited extent, namely 31 people consisted of 4th semester biology education students
From the trial results of 31 students, it was found that of the 28 questions tested, 7 questions were
declared invalid, 5 questions were placed in the medium category, 6 questions were declared valid
and 10 questions were declared very valid, so that a total of 21 questions were declared valid. The
analysis of the validity of this blue suggests that of the fourteen indicators of skill pose science
there is at least one saol that represents.

Abstract Confirming the validity of instrument items is essential in developing science process
skills assessment instruments. Hence, high item validity will give a high instrument reliabilitas and
validity, so that the results of the science process skills measurement obtain are reliable and
accurate. The item validity is one of the indicators to know whether the integrated assessment
instrument of critical thinking skills and science process skills is suitable to use(Sari & Suyanta,
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2021; Wulandari & Sari, 2023). To prove that each of question item is actually valid and strong
enough to measures skills that need to be tested, they used the question item validation sheet as one
of their data collection instruments. Likewise, Mustafa et al. (2021) For instance, (Kurniawati,
2021) highlight the significance of items validity instrument to ensure science process skills
calibarates correctly among Malaysian primary school students. The Rasch analysis model was
used to verify the validity of the items of the developed instrument, ensuring that every question
item genuinely and accurately measured the skill being targeted.

In the development of assessment instruments for science process skills, instrument reliability is a
crucial aspect. Reliability is the degree to which the instrument would return the same results if the
same instrument is repeated multiple times. High reliability ensures that the instruments used for
assessment could be depended upon to produce consistent and trustworthy outcomes. After being
21 questions were specified valid than the next 21 questions were tested validity. From the alpha
cronbarch table, a value equal to zero point nine forty-one [0.9410] was obtained. Data analysis for
the reliability test criteria the instrument has reported reliability if the crobat alpha alpha>60. It can
be concluded that the reliability test results of 21 questions that have been declared reliable
previously reliabel (0.940>0.60). Vargas et al. (2024) found the reliability of these instruments
critical to establish a link between pedagogical content knowledge and professional practice around
science teaching. The conclusion of this study demonstrates that a reliable tool enables teachers to
reflect on pedagogical practices in the process of developing their teaching and learning processes
with work practices, so that they can rethink and generate inputs that promote learning of the
matters and the development of scientific skills and attitudes in students. Further, the study
Tauhidah & Rofi’ah (2023) also highlights the significance of the instrument reliable to calibrating
the science process skills skill test instruments for high school students. The analysis of Rasch
model was used to study the reliability of developed instruments which ensured that the instruments
are able to yield consistent and repeated findings. So, an instrument must be reliable or stable, that
1s, it should give the same result on every better re- examination over be and time (Andrian et al.,
2018). The high reliability will result in the high reliability of instrument and ensure the result of
the measurement of the science process skill gained is reliable.

Research by Suciati et al. (2020) The validity and reliability of instruments are crucial in the
development of instruments for mathematics literacy students Indoneisa(Suciati et al., 2020) They
used experts as instrument validators and student as participants. The results of this study indicate
that the validity and reliability of the instrument are important in order to provide effectiveness in
the use of these instruments. Furthermore, the study by Andrian et al. As confirmed by (Andrian et
al., 2018), the instrument must also be content and construct validity and reliability, as both validity
and reliability are integral to instrument development. This corresponds with the result from razali
Razali et al. (2024) which reveals that the construct of cultural responsive leadership instruments
has a high reliability value. Therefore, content validity, item validity and reliability of the
instrument are issues that cannot be ignored in the development of assessment instruments. Having
a well-validated and value-based instrument of the three ensures the reliability and the importance
of using this construct. However, the study acknowledges a limitation in the relatively small
sample size of 31 participants. Future research
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should aim to expand the sample size to further validate the instrument and enhance its
applicability. Overall, the results of this study underscore the importance of developing robust and
reliable instruments for assessing science process skills, which are essential for promoting effective
science learning.

4. Conclusion

The validity of content, item validity, and the reliability of assessment instruments are fundamental
components in the development of effective educational tools. Content validity pertains to how
thoroughly the instrument covers the various aspects of the concept it aims to measure, ensuring a
comprehensive representation of the subject matter. Item validity, on the other hand, refers to the
degree to which each individual item or question in the instrument effectively assesses the specific
concept it is intended to measure. Reliability indicates the consistency of the instrument, meaning
that it produces stable results when applied multiple times under similar conditions. These aspects
are critical for ensuring that the instrument accurately measures the intended science process skills.
In the context of science education, the development of science process skill instruments plays a
crucial role in assessing students' ability to engage in various scientific processes. These processes
include observing, classifying, measuring, communicating, inferring, predicting, identifying
variables, using numbers, and understanding spatial and temporal relationships. Additionally,
integrated science process skills, such as formulating hypotheses, controlling variables, defining
operational terms, conducting investigations, and experimenting, are essential for fostering a deep
understanding of scientific inquiry. In the present study, the science process skill instrument
developed was found to have very high content validity (0.91) based on the Content Validity Ratio
(CVR) and Content Validity Index (CVI) tests. Furthermore, empirical testing confirmed that 21
of the instrument's items were both valid and reliable, aligning with the established criteria for
measuring science process skills.
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