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ABSTRACT 

Effective lesson planning is a critical yet frequently under-assessed 
component of high-quality science instruction. Despite its importance, 
existing tools for evaluating science lesson plans often lack specificity, 
consistency, and empirical validation. This study addresses this gap 
by developing and validating the Lesson Plan Assessment Tool for 
Science (LPATS), a standardized instrument designed to assess the 
quality of science lesson plans and teachers’ competence in lesson 
planning. Grounded in established pedagogical frameworks and 
informed by gaps identified in the literature, the study employed a 
developmental research design comprising four phases: initial tool 
construction, expert review, iterative refinement, and validation. 
Qualitative input from science education experts guided the revision 
of indicator statements to ensure clarity, coherence, and alignment 
with curricular and instructional standards. Quantitative analysis of 
content validity, using the item-level content validity index (I-CVI), 
scale-level content validity index (S-CVI), and modified kappa 
statistics, yielded perfect agreement scores (1.00), indicating strong 
expert consensus regarding the tool’s relevance and clarity. These 
results confirm LPATS as a valid and practical instrument for 
evaluating science lesson plans in both pre-service and in-service 
teacher education contexts. Beyond assessment, the tool supports 
reflective teaching practice, curriculum evaluation, and instructional 
quality assurance. LPATS offers a research-informed, user-friendly 
framework that advances science education by addressing the 
methodological need for a discipline-specific lesson plan evaluation 
tool. Future studies should investigate its construct validity, inter-
rater reliability, and applicability across broader educational settings 
and long-term impact. 
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INTRODUCTION  
Effective lesson planning is widely recognized as a 

foundational component of high-quality teaching and learning. In 
science education, well-structured lesson plans are essential for 
designing instructional strategies that foster conceptual 
understanding, address common student misconceptions, and 
incorporate both formative and summative assessments. As 
Gejdošová and Velmovská (2024) highlight, lesson planning requires 
teachers to skillfully integrate content knowledge, pedagogical 
strategies, and assessment practices into coherent and purposeful 
learning experiences. Designing such lessons necessitates a range of 
professional competencies that extend beyond content mastery to 
include pedagogical reasoning, curriculum alignment, and adaptive 
decision-making. 

However, despite the critical role of lesson planning, a 
persistent problem in science education lies in the lack of 
standardized tools to assess teachers’ competence in designing a 
lesson. While lesson plans serve as concrete representations of 
instructional thinking, most current evaluation practices focus on 
observable teaching performance, often neglecting the planning 
processes that precede classroom instruction. Tools such as the 
Classroom Observation Tool (COT) provide general teaching 
indicators but fall short in capturing the pedagogical decisions 
embedded in lesson planning. 

Over the years, research has sought to improve teaching 
competence through various approaches, including professional 
development programs (Khofiya, 2022), collaborative learning 
environments (Lee, 2020), and professional learning communities 
(Vathanavong, 2024). Extensive literature also addresses the 
development of pre-service teacher competencies (Zimmermann et 
al., 2021; Fabelico & Appala, 2023; Krepf & König, 2023). However, 
there remains a clear gap: few studies offer validated, output-based 
tools specifically designed to assess the structure and quality of 
science lesson plans. This gap highlights the need for a domain-
specific, empirically grounded framework that systematically 
evaluates planning competence as an independent and measurable 
construct. 

To address this gap, this study introduces the Lesson Plan 
Assessment Tool for Science (LPATS)—a structured, model-agnostic 
instrument designed to assess science lesson plans across three 
essential instructional phases: before, during, and after the lesson. 
LPATS builds is an output-based assessment tool that aligns with the 
Philippine Department of Education’s DepEd Order No. 42, s. 2016, 
which underscores lesson planning as a key element of instructional 



 The 3rd 2025 Education, Science, and Technology International Conference  

Vol. 3 No. 1   

 

237 
 

quality in K–12 education. Importantly, the tool accommodates 
various lesson plan models commonly used in the Philippines, 
including the 5E, 7E, 4A, and 5A formats, making it adaptable and 
widely applicable. 

Drawing from the literature on pedagogy and lesson planning 
(Carlson et al., 2019; Kopp et al., 2025; Zaragoza et al., 2021), LPATS 
incorporates multiple dimensions of planning competence: alignment 
with curriculum standards, lesson structure coherence, selection of 
teaching strategies, design of assessments, and responsiveness to 
diverse learner needs. What sets LPATS apart from existing evaluation 
frameworks is its explicit focus on assessing the lesson planning 
competence of both preservice and in-service science teachers 
through systematic analysis of their lesson plan outputs—an area that 
remains significantly underexplored in the field of science education. 

The primary objectives of this study are threefold: (1) to 
develop a structured and reliable assessment tool to evaluate science 
lesson planning competence based on output-based criteria; (2) to 
establish the content validity of LPATS using qualitative expert 
feedback and quantitative indices; and (3) to ensure the tool’s 
flexibility and relevance across different instructional models in 
science education. By doing so, the study offers a practical, evidence-
informed solution to evaluating instructional readiness and 
enhancing teacher competence through systematic lesson plan 
assessment.  
 
METHOD  
 This study adopted a developmental research design, which is 
well-suited for the systematic development, validation, and 
refinement of educational tools and interventions (Richey & Klein, 
2014). The purpose of this research was to develop and validate the 
Lesson Plan Assessment Tool for Science (LPATS), a standardized 
instrument intended to assess the lesson planning competence of 
preservice and in-service science teachers based on output-based 
indicators. The multi-phase methodology integrated theoretical and 
empirical inputs to ensure both pedagogical alignment and 
psychometric soundness. 
Instrument Development and Theoretical Foundation 

The development of LPATS commenced with a comprehensive 
review of existing literature and policy frameworks to define the 
essential components of effective lesson planning. Relevant sources 
included national curriculum standards (DepEd Order No. 42, s. 
2016), teacher education frameworks, and prior empirical studies on 
science instructional planning (Großmann & Krüger, 2024). These 
sources guided the identification and formulation of planning 
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indicators organized into three key instructional phases: pre-lesson, 
lesson proper, and post-lesson. 

The tool integrates critical competencies such as the alignment 
of SMART objectives with standards, use of interactive pedagogies, 
integration of formative assessments, anticipation of misconceptions, 
and responsiveness to learner diversity. The framework was partially 
adapted from Enama (2021), ensuring relevance to the Philippine K–
12 context. 
Validation Procedures 

A three-step validation process was employed: 
1. Expert Review and Qualitative Feedback 

The initial LPATS draft was reviewed by three subject matter 
experts selected through purposive sampling, based on the following 
criteria: (1) active affiliation with DepEd or a state university, (2) at 
least 15 years of experience as a cooperating teacher, and (3) 
doctoral-level qualification or equivalent. Experts provided 
qualitative feedback on the clarity, relevance, and domain alignment 
of each indicator. Suggestions were incorporated into a revised 
version of the tool. 
2. Face and Content Validity Assessment 

To assess face validity, the experts evaluated whether the 
instrument’s items appeared to measure lesson planning competence 
appropriately. For content validity, a 4-point Likert scale was used to 
rate each item’s relevance. Ratings of 3 or 4 were recoded as “1” 
(relevant), while 1 or 2 were coded as “0” (not relevant). Based on 
these ratings, Item-Level Content Validity Index (I-CVI), Scale-Level 
Content Validity Index (S-CVI), and modified kappa statistics were 
computed (Zamanzadeh et al., 2015). 
I-CVI: Proportion of experts rating each item as relevant. 
S-CVI/Ave: Average of I-CVIs across all items. 
S-CVI/UA: Proportion of items receiving unanimous agreement (I-CVI 
= 1.00). 

Modified Kappa: Adjusted for chance agreement, with values 
≥0.81 interpreted as “almost perfect agreement” (Polit et al., 2007). 
All indicators yielded I-CVI = 1.00, S-CVI/Ave = 1.00, and Kappa = 1.00, 
indicating strong content validity. 
3. Pilot Testing and Usability Analysis 

The revised LPATS was pilot-tested by three experienced 
cooperating teachers who assessed 62 lesson plans developed by 
preservice science teachers during internship. The pilot was 
conducted in two rounds. In the first round, 31 lesson plans were 
rated, followed by evaluator debriefing and minor revisions to the 
tool. The final version was then used to assess the remaining 31 plans. 
The cooperating teachers attended an orientation via Google Meet to 
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standardize tool usage. While formal inter-rater reliability (e.g., 
Cohen’s Kappa or ICC) was not calculated due to the small number of 
raters, narrative feedback revealed a high level of interpretive 
consistency and practical usability. 
Assessment Criteria and Rating Scale 

LPATS indicators are anchored to evidence-based practices 
and are rated using a three-point ordinal scale: 
3 – Highly Competent: Instructional intentions are coherent, 
complete, and pedagogically sound. 
2 – Fairly Competent: Lesson planning reflects a general 
understanding of competencies but lacks clarity or consistency in at 
least one domain. 
1 – Needs Improvement: Planning is deficient in critical areas; key 
elements are missing or misaligned. 

This scale offers a structured, formative framework for 
diagnosing planning competence and guiding science teacher 
improvement. 
 
FINDINGS AND DISCUSSION  
 The primary outcome of this study is the development and 
validation of the Lesson Plan Assessment Tool for Science (LPATS)—a 
rigorously designed instrument intended to evaluate both the quality of 
science lesson plans and the competence of teachers in lesson planning. 
The tool encompasses key dimensions of effective science instruction, 
including the coherence and relevance of content, the appropriateness of 
instructional strategies—such as the integration of effective questioning to 
stimulate critical thinking—and the alignment of assessment tasks with 
real-world application of scientific knowledge and skills. 

Following expert panel review and iterative validation procedures, 
the LPATS underwent several revisions to enhance clarity, eliminate 
redundancies, and improve construct representation. Notably, one expert 
emphasized the need to strengthen the tool’s capacity to assess lesson 
quality as a direct reflection of teachers’ planning competence. In response, 
the criteria for evaluating competence were more explicitly defined within 
the tool's structure, ensuring that domain-specific indicators are clearly 
articulated and consistently interpreted across evaluators. These 
refinements contributed to improved accuracy, usability, and alignment 
with the intended assessment purpose. A summary of the expert 
validators’ comments and suggestions is presented in Table 1. 
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Table 1: 
Summary of Pre-validator Comments and Suggestions of LPATS 

Statement 
Comments 

/Suggestions 
Action taken and Revisions 

1) Prior knowledge is 
elicited. 

Please specify the 
details of this item. 

To address the suggestion, the item was revised 
to be more specific by highlighting how prior 
knowledge should be connected to students’ real-
life experiences or accessed through effective pre-
assessment strategies. 

2) The lesson has at 
least two (2) SMART 
outcomes. 

Highly relevant and 
clear. No changes 
needed. 

No revision was made since the item was deemed 
highly relevant and clear. It was retained in its 
original form. 

3) Get the student's 
thinking and attention 
when the lesson is 
introduced. 

Could you provide 
more specific details 
about this item to 
clarify it further? 

The item was clarified to describe specific 
strategies for engaging students at the beginning 
of the lesson, such as raising questions, 
stimulating thinking, and preparing them for 
learning. 

4) Connect the new 
lesson with what the 
learner already knows. 

Make it more 
detailed 

To address the feedback for more detail, the item 
was revised to emphasize the use of 
demonstrations, illustrations, or models in 
presenting new content, ensuring continuity with 
prior knowledge. 

5) State the new 
lesson's objective as a 
guide for the learners. 

You may revise or 
change the item. 
Consider some of 
my 
recommendations. 

This item was modified to better reflect formative 
assessment practices. It now emphasizes 
checking for learners’ understanding as a way to 
align lesson objectives with student learning 
progress. 

6) The lesson conveys 
new information to the 
learners through 
demonstration, 
illustration, or 
explanation of a model, 
concepts, skills, etc. 

Highly relevant and 
clear. No changes 
needed. 

The item was found to be clear and relevant and 
was therefore retained without any changes. 

7) The lesson regularly 
checks for the learners' 
understanding. 

Implement 
formative 
assessment 
techniques to 
monitor student 
understanding 

The comment regarding formative assessment 
was addressed by refining the statement to 
explicitly mention the use of formative 
assessment techniques to monitor student 
understanding. 

 
8) The activity is 
creative, suitable for the 
topic and aligns with 
the learning outcomes 
and objectives. 

Highly relevant and 
clear. No changes 
needed. 

This item was considered effective and aligned 
with expectations, so it was retained without any 
changes. 

 
 
9) The activity is 
effective for activating 
background knowledge 

Maybe you can 
revise the item 
particularly on the 
term "effective" 

Based on the suggestion, the term "effective" was 
considered, and item 10 was integrated here to 
make the item more comprehensive. The revised 
statement reflects the activity’s appropriateness 
for the type of learner. 
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10) The activity is 
suitable for this type of 
learner. 

Maybe you can fuse 
no. 9 and 10 

 
This item was fused with item 9 to avoid 
redundancy. It was not retained as a separate 
entry but its content was integrated into item 9. 

 
11) The instructional 
strategy is systematic, 
reinforcing, and aligned 
with the learning 
outcomes. 

Make the statement 
more specific 

To make this item more specific, suggested 
classroom practices such as group discussions, 
mind mapping, and listing pros and cons were 
included in the revised version. 

 
12) It asks relevant 
questions to guide 
students' thinking, and 
the teacher candidate 
provides the expected 
answer to the question. 

You may also 
integrate this during 
the lesson proper 

Following the suggestion, this item was 
integrated into item 11 to ensure that questioning 
strategies are part of the instructional approach 
during lesson delivery. 

 
13) The assessment 
activity aligns with the 
learning outcomes. 

 
Reflect on the 
effectiveness of the 
lesson in achieving 
objectives. 

 
In response to the suggestion to reflect on lesson 
effectiveness, the item was revised to highlight 
how assessment results can demonstrate 
achievement of objectives. It was also re-ordered 
in the list for better organization. 

14) The assessment 
focuses on using and 
applying knowledge 
and skills in real-life 
situations. 

Highly relevant and 
clear. No changes 
needed. 

This item was retained without revision, as it was 
considered clear and relevant. It was simply 
renumbered to maintain logical sequence. 

 
 
15) The take-home 
assignment helps 
consolidate students' 
new knowledge. 

Redundant with 
item number 16 

 
This item was removed due to redundancy with 
the subsequent item, which more clearly 
emphasizes the real-life application of the 
assignment. 

 
 
16) The take-home 
assignment reflects and 
relates real-life 
situations. 

 
Highly relevant and 
clear. No changes 
needed. 

 
This item was retained and moved up in the 
sequence to replace the removed item, ensuring 
clarity and relevance in the final structure. 

 
 
17) The lesson plan 
clearly provides a 
summary or wrap-up 
activity to showcase 
students' learning 

Highly relevant and 
clear. No changes 
needed. 

The item was retained without revision, as it was 
seen as clear and necessary. It was renumbered 
for consistency. 

 
The pre-validation phase provided critical insights into the clarity, 

relevance, and structural coherence of the Lesson Plan Assessment Tool for 
Science (LPATS). Expert feedback informed targeted revisions aimed at 
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strengthening the specificity, internal consistency, and pedagogical 
alignment of the assessment criteria. 

Several items (e.g., Items 2, 6, 8, 14, 16, and 17) were identified as 
clearly articulated and pedagogically sound, and were therefore retained 
without modification. In contrast, other items required revision to enhance 
clarity, better reflect evidence-based instructional practices, and ensure 
alignment with key dimensions of effective science lesson planning. 
Notable revisions included: 

• Item 1 was refined to emphasize both elicitation of prior 
knowledge and its meaningful connection to learners’ real-life 
experiences. The original statement, “Prior knowledge is elicited,” 
was revised to: “Prior knowledge is elicited in a way that allows 
students to connect it to their real-life experiences.” 

• Item 3 was revised to ensure that the lesson introduction actively 
engages learners by fostering curiosity and reflective thinking. 

• Item 5 was substantially modified to focus on the use of formative 
assessment strategies for monitoring student understanding, 
rather than merely stating lesson objectives. 

• Items 9 and 10 were consolidated to reduce redundancy, resulting 
in a more streamlined criterion addressing both the activation of 
background knowledge and responsiveness to learners’ needs. 

• Item 15 was removed due to its conceptual overlap with Item 16, 
improving the overall conciseness of the instrument. 

• Items 12, 14, 15, and 16 were reorganized to enhance logical 
sequencing and improve the internal coherence of the tool. 

These iterative refinements addressed ambiguities, improved item 
clarity, and reinforced alignment with current principles of lesson planning 
in science education. Collectively, the changes contributed to stronger 
content validity, enhanced usability, and greater accuracy in assessing 
preservice teachers’ lesson planning competence. 

To quantitatively support expert feedback, the Content Validity Index 
(CVI) was computed for each item. Following the recommendations of Polit 
and Beck (2006), content validity is a prerequisite for reliability; an 
instrument that fails to adequately represent the construct it intends to 
measure may yield unreliable results. Accordingly, item-level CVIs were 
calculated based on validators’ ratings of relevance, with decisions to 
revise, retain, or remove each item informed by these indices. Table 2 
presents the computed CVIs alongside the corresponding decisions made 
during the pre-validation process. 
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Table 2: 
Content Validity Index LPATS (Pre-validation) 

 

item 
Rater 
1  

Rater 
2  

Rater 
3 

No. in 
agreemen

t 
Experts ICVI Pc Kappa Interpretation Decision 

1 1 1 0 2 3 0.67 0.375 0.467 fair Revise 

2 1 1 0 2 3 0.67 0.375 0.467 fair Revise 

3 1 0 1 2 3 0.67 0.375 0.467 fair Revise 

4 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

5 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

6 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

7 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

8 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

9 1 0 1 2 3 0.67 0.375 0.467 fair Revise 

10 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

11 1 0 0 1 3 0.33 0.375 -0.067 poor Remove 

12 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

13 1 1 0 2 3 0.67 0.375 0.467 Fair Revise 

14 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

15 1 0 0 1 3 0.33 0.375 -0.067 poor Remove 

16 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

17 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

        
Table 2 presents the pre-validation results of the Lesson Plan 

Analysis Tool for Science (LPATS) revealing variations in the content 
validity of individual items, as assessed by expert raters. Items with an Item 
Content Validity Index (ICVI) of 1.00 and a Kappa value (κ) of 1.00 indicate 
excellent agreement among experts, confirming their strong relevance to 
the construct being measured. These items (4, 5, 6, 7, 8, 10, 12, 14, 16, and 
17) were retained without modification. 

Conversely, items with a fair validity rating (ICVI = 0.67, κ = 0.467) 
suggest moderate agreement among experts. These include Items 1, 2, 3, 9, 
and 13, which require revisions to enhance clarity, relevance, or alignment 
with the intended construct. 

Items 11 and 15 received poor ratings (ICVI = 0.33, κ = -0.067), 
indicating low agreement and potential issues with relevance or clarity. 
Given their weak content validity, these items were recommended for 
removal from the instrument. 

Overall, the pre-validation process identified items requiring 
refinement to improve their alignment with the intended assessment 
criteria. The feedback from expert raters provided a basis for revisions, 
ensuring that the final version of LPATS maintains high content validity and 
effectively evaluates lesson planning competence. 
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The post-validation process involved a separate group of expert 
teachers who utilized the instrument to evaluate 31 lesson plans. Following 
the evaluation, these teachers were provided with a validation form and 
asked to offer comments and suggestions for further refinement of the 
instrument. Table 3 summarizes the key feedback and recommendations 
provided by the validators. 
 

Table 3: 
Summary of Post-validator Comments and Suggestions of LPATS 

Statement Comments /Suggestions Action taken and Revisions 

1) Define clear learning objectives 
that are SMART and aligned with 
curriculum standards 

It might be helpful to spell out 
what SMART stands for to 
ensure clarity for all users 

The acronym "SMART" was spelled 
out to improve clarity for all users, 
especially those unfamiliar with the 
term 

2) Prior knowledge is elicited in a 
way that students can relate it to 
their real-life experience. Or an 
excellent pre-assessment strategy 
is exhibited to access prior 
knowledge. 

The item is highly relevant, 
but the wording can be 
streamlined for clarity. 
Consider revising 

The wording was streamlined for 
conciseness and clarity while 
preserving the meaning. The phrase 
"excellent pre-assessment strategy" 
was replaced with "effective" for a 
more objective tone. 

3) The lesson engages the learners 
by getting their attention, raising 
questions in their minds, 
stimulating their thinking, or 
getting them interested and ready 
to learn. 

Highly relevant and clear. No 
changes needed. 

No changes were necessary. The 
item was retained as is due to its 
clarity and relevance. 

4) Tries to identify common 
student misconceptions related to 
the topic and develop strategies to 
address these misconceptions. 

Highly relevant and clear. No 
changes needed. 

No revision was needed. The item 
was deemed clear and 
pedagogically sound, so it was 
retained. 

5) The lesson conveys new 
information to the learners 
through demonstration, 
illustration, or explanation of a 
model, concepts, skills, etc. 

Highly relevant and clear. No 
changes needed. 

No revision was required. The item 
was considered clear and aligned 
with instructional practices. 

6) The lesson regularly checks the 
learners' understanding. 
Implement formative assessment 
techniques to monitor student 
understanding. 

Highly relevant and clear. No 
changes needed. 

The item was retained without 
changes, as it already included 
guidance on formative assessment 
practices and was considered highly 
relevant. 

7) The activity is creative, clear, 
suitable for the topic, and aligns 
with the learning outcomes and 
objectives. 

Highly relevant and clear. No 
changes needed. 

No revisions were made. The 
statement was maintained due to its 
clarity, creativity emphasis, and 
alignment with learning outcomes. 
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8) The activity is effective for 
activating background knowledge. 
Activities and strategies were 
sequenced to convey key concepts. 

Highly relevant and clear. No 
changes needed. 

No revision needed. The validators 
found the item well-stated and 
relevant to lesson sequencing and 
background knowledge activation. 

9) The activities are suitable for 
this type of learner. 

Highly relevant but can be 
clearer. Consider revising to: 
“The activities are tailored to 
the specific needs and 
characteristics of the 
learners.” 

The wording was revised to clarify 
how the activity aligns with learner 
characteristics. The phrase "suitable 
for this type of learner" was 
expanded to explicitly mention 
tailoring to learner needs. 

10) Integrate opportunities for 
students to discuss ideas in small 
groups, draw a mind map, think of 
a list of pros and cons, etc. 

Highly relevant and clear. No 
changes needed. 

Retained as is. The statement 
already included examples and was 
considered detailed and applicable. 

11) It asks relevant questions to 
guide students' thinking, and the 
teacher candidate provides the 
expected answer to the question. 

Highly relevant but can be 
clearer. Consider revising to” 
“Relevant questions are asked 
to guide students’ thinking, 
and the teacher provides 
expected answers.” 

The sentence structure was revised 
to improve clarity. The passive 
construction was simplified to 
improve flow. 

12) The assessment reflects on the 
effectiveness of the lesson in 
achieving objectives. 

Highly relevant and clear. No 
changes needed. 

No revision necessary. The item was 
retained due to its clarity and 
alignment with reflective 
assessment practices. 

13) The assessment focuses on 
using and applying knowledge and 
skills in real-life situations. 

Highly relevant and clear. No 
changes needed. 

The statement was maintained as is, 
as it clearly reflected application of 
knowledge in real-life contexts. 

14) The lesson plan clearly 
provides a summary or wrap-up 
activity to showcase students' 
learning. 

Highly relevant and clear. No 
changes needed. 

No changes were made. The item 
was found to be clear, relevant, and 
essential for summarizing student 
learning. 

15) The take-home assignment 
reflects and relates to real-life 
situations 

Highly relevant and clear. No 
changes needed. 

The item was retained without 
changes since it effectively 
emphasizes real-life relevance of 
take-home tasks. 

 
Table 3 presents the post-validation phase of the Lesson Plan 

Analysis Tool for Science (LPATS), involving a comprehensive review of the 
revised instrument by expert validators. Their feedback affirmed the 
clarity, alignment, and instructional value of many items, while also 
identifying opportunities for refinement to enhance the tool's clarity, 
precision, and applicability across varied classroom contexts. 

Several items (Items 3, 4, 5, 6, 7, 8, 10, 12, 13, 14, and 15) were 
considered highly relevant and clearly stated, requiring no further 
modifications. These items effectively addressed core elements of lesson 
planning such as learner engagement, misconception handling, delivery of 
new content, formative assessment, activity design, student collaboration, 
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and real-life application of knowledge. As such, they were retained in their 
current form. 

For the remaining items, specific actions were taken based on the 
validators’ suggestions: 

• Item 1 was revised to clarify the acronym “SMART.” Spelling out the 
components—specific, measurable, achievable, relevant, and time-
bound—ensures that all users, including novice teacher candidates, 
can easily interpret and apply the standard when formulating 
objectives. 

• Item 2 underwent refinement to improve clarity and conciseness. 
The original phrase “an excellent pre-assessment strategy” was 
replaced with “an effective pre-assessment strategy,” providing a 
more objective and precise descriptor. The revision ensures that 
the item remains focused on both eliciting prior knowledge and 
establishing real-life relevance. 

• Item 9 was updated to improve specificity. The original statement 
referring to activities as “suitable for this type of learner” was 
revised to: “The activities are tailored to the specific needs and 
characteristics of the learners.” This change strengthens the 
alignment with differentiated instruction and learner-centered 
planning. 

• Item 11 was revised to enhance grammatical clarity and improve 
flow. The revised statement— “Relevant questions are asked to 
guide students’ thinking, and the teacher provides expected 
answers”—retains the core intent while offering a clearer and more 
direct expression of effective questioning strategies. 

 
Through this iterative validation process, LPATS was further refined to 

ensure that each item not only reflects best practices in science instruction 
but also communicates these practices in an accessible and actionable 
manner. The validators’ comments affirmed the instrument's alignment 
with pedagogical standards and emphasized its utility in evaluating the 
lesson planning competencies of preservice teachers. 

By addressing minor ambiguities and refining language for clarity and 
precision, the post-validation phase contributed meaningfully to the tool's 
content validity. These enhancements support LPATS’s role in promoting 
reflective, evidence-based planning practices in science education. 

The findings of this validation study underscore the importance of a 
well-structured and content-validated assessment tool in reliably 
evaluating lesson planning competence among preservice and in-service 
science teachers. The refinement process, informed by expert consensus 
and systematic evaluation, aligns with previous studies emphasizing the 
role of clear, criterion-referenced tools in improving instructional quality 
and supporting professional development (Aksornkool & Frazee, 2020). 
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Compared to existing tools, LPATS offers a more domain-specific and 
pedagogically grounded framework tailored to science education, 
particularly emphasizing critical thinking, real-world application, and 
formative assessment practices. These features position LPATS as a 
valuable resource for teacher education programs seeking to enhance 
instructional design and promote reflective practice in lesson planning. The 
qualitative feedback provided by the validators aligns with the results of 
the content validity indices presented in Table 4, further supporting the 
instrument’s overall validity and appropriateness for its intended purpose. 

 
Table 4: 

Content Validity Index LPATS (Post-validation) 

item 
Rater 
1  

Rater 
2  

Rater 
3  

No. in 
agreement 

Experts ICVI Pc Kappa Interpretation Decision 

1 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

2 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

3 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

4 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

5 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

6 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

7 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

8 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

9 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

10 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

11 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

12 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

13 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

14 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

15 1 1 1 3 3 1.00 0.125 1.000 Excellent Retain 

      S-CVI/Ave = 1.0 
      S-CVI/UA = 1.0 

Table 4 presents the results of the post-validation phase, indicating 
unanimous agreement among expert reviewers regarding the relevance of 
every item in the Lesson Plan Assessment Tool for Science (LPATS). 
Achieving perfect scores across the Item Content Validity Index (I-CVI = 
1.00), probability of chance agreement (Pc), and Kappa (κ = 1.00), the data 
reflect impeccable inter-rater consistency. Both the average and universal-
agreement methods used to calculate the Scale Content Validity Index 
(S-CVI) further confirm that all items are consistently rated as highly 
pertinent to the target construct. These findings demonstrate the 
instrument’s exceptional content validity. 

The practical implications of LPATS for teacher education are 
substantial. The instrument serves as a meticulously validated framework 
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for evaluating lesson planning competence in science, thereby supporting 
professional growth among preservice and in-service teachers. Rubric-
driven evaluation has been shown to enhance clarity of expectations, 
improve inter-rater reliability, and strengthen reflective practice 
(Vogelsang et al., 2022). In science education contexts, structured rubrics 
have consistently promoted reflective teaching and improved lesson 
design quality (Lee et al., 2021). By integrating domain-specific criteria 
such as formative assessment, real-world relevance, and questioning 
strategies, LPATS advances on existing rubrics by aligning closely with 
inquiry-based and authentic science instruction (Rodrigues-Silva & Alsina, 
2023). Consequently, LPATS offers teacher educators a powerful tool for 
diagnostic feedback, targeted professional development, and enhanced 
pedagogical planning in science curricula. 
 
CONCLUSION  

 
This study confirms that the Lesson Plan Assessment Tool for 

Science (LPATS) meets its core objectives: it is a structured, output-based 

instrument with strong content validity, as demonstrated by perfect I-CVI 

and S-CVI scores and unanimous expert agreement. LPATS effectively 

captures key elements of high-quality science lesson planning, including 

prior knowledge activation, alignment of objectives and assessments, and 

use of inquiry-based strategies, indicating its sound theoretical and 

structural foundation. 

Practically, LPATS serves as a valuable tool for assessing and 

guiding lesson planning in science teacher education. Its clear criteria and 

flexible design make it suitable for various instructional models, 

supporting formative assessment, curriculum development, and 

professional growth. To enhance its broader applicability, future studies 

should explore its construct validity and reliability across diverse 

educational settings. 
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Appendix A. The Lesson Plan Assessment Tool for Science (LPATS) 
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Indicators Rating Recommendations

Before the lesson

1) Define clear learning objectives that are SMART and 

aligned with the curriculum standards.

2) Prior knowledge is elicited in a manner that allows 

students to connect it to real-life experiences, or a well-

designed pre-assessment strategy is implemented to 

accurately gauge students' existing knowledge.

3) The lesson engages the learners by  getting their attention, 

raising questions in their minds, stimulating their thinking or 

getting them interested or ready to learn.

4) Tries to identify common student misconceptions related to 

the topic and develop strategies to address these 

misconceptions.

The lesson Proper

5) The lesson conveys new information to the learners 

through demonstration, illustration, or explanation of a 

model, concepts, skills etc.

6) The lesson regularly checks the learners' understanding. 

Implement formative assessment techniques to monitor 

student understanding.

7) The activity is creative, clear, suitable for the topic and 

aligns with the learning objectives.

8) The activity is effective for activating background 

knowledge. Activities and strategies were sequenced to 

convey key concepts.

9) The activities are suitable for this type of learner.

10) Integrate opportunities for students to discuss ideas in 

small groups, draw a mind map, think of a list of pros and 

cons etc.

After the Lesson

11) It asks relevant questions to guide student's thinking, and 

the teacher provides the expected answer to the question.

12) The assessment reflects on the effectivenessof the lesson 

in achieving objectives.

13) The assessment focuses in using and applying knowledge 

and skills in real life situations.

14) The lesson plan clearly provides a summary or wrap-up 

activity to showcase students' learning.

15) The take home assignment reflects and relates to real-life 

situations.

Overall


