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: Abstract

: Background and Objective: Potential formative assessment is one of the
: most effective ways to improve learning and teaching, and therefore it can be
said that it is of great importance. Therefore, the current research has been
: done with the aim of providing an effective formative assessment model for
: high school physics curriculum.

: research methodology: The current research has been carried out in terms
: of practical purpose and using qualitative research method of content analysis
: type. The target group of the study was the high school physics curriculum
: documents. Due to the nature of the qualitative research, the purposeful
: sampling method was used. The studied sample of the official physics
: curriculum included the curriculum document, teacher's guide, and physics
books for all three grades of 10th, 11th, and 12th grades in both fields of
: experimental sciences, mathematics, and physics. The data collection tool
: was also taking notes from the studied documents. Atlas Tl software based
: on NCT method was used for data analysis.

: Findings: The findings of the research showed that the model of formative
: assessment presented for the high school physics curriculum is as follows:
: reverse learning, primary formative assessment by the teacher or his assistant,
: teaching and solving various examples (doing experiments), secondary
: formative assessment by the teacher, deep formative assessment including
: designing and solving questions related to surrounding phenomena by
: students individually or in groups and exit sheets.

Conclusion: The results of this research can be used as a basis for measuring
: and evaluating physics courses in secondary schools of the country.
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Extended Abstract

Introduction:

Curriculum is a set of lessons or a plan to study, a list of outlines, the content of a lesson or a set of lessons, a
timetable for teaching lessons, a set of goals and objectives, a set of new learning experiences, etc. (Beribe,
2023). In different countries, in order to organize the educational activities and create unity in educational issues,
a national curriculum document is developed to open the way for educational activities. The national curriculum
document covers a wide range in order to provide the country's curriculum planning map. (Reies Dana, 2010).
In the document of the national curriculum, various educational fields have been discussed, including the teaching
of experimental sciences. The culture of education, measurement and evaluation in general is the process of
determining the value or importance of something and specifically determining the degree of success of a program.
It defines a lesson and... in achieving its goals (R0ss, 2024).Metz believe: classroom assessment is generally any
activity or experience that provides information about student learning(Metz et al, 2005). Also Scotter and
Pinkerton believe: learners need opportunities to monitor their learning. Assessments should provide opportunities
for students to measure themselves in ways that help them understand how strong and correct their understanding
is and where they are weak(Van Scotter, Pinkerton, 2008).

According to the new educational theories, the teacher should measure the learning of his students not only at
the end of the training course but also throughout the course of education (Lipnevich and Panadero, 2021). The
main purpose of teachers in conducting assessment is to create balance in the class, design and implement
education, organize students, provide feedback and various incentives, identify student problems and disabilities,
and judge and grade the program and academic learning (Ayrasian and Russell, 2008). Therefore, if teaching
and assessment are seamlessly linked, students will learn more (Glasser et al., 2001). Formative assessment
occurs during education and is a way to measure students' progress, give feedback to students and help teachers
make decisions about future education(Burden & Byrd, 2020).

Methodology:
The current research has been carried out in terms of practical purpose and using qualitative research method of

content analysis type. The target group of the study was the high school physics curriculum documents. Due to
the nature of the qualitative research, the purposeful sampling method was used. The study sample of the official
physics curriculum includes the curriculum document, teacher's guide, and physics books for all three grades,
10th, 11th, and 12th in both fields of experimental sciences, mathematics, and physics, whose content, in terms
of questions, activities, and exercises at the end of the chapter, is are reviewed. The data collection tool was also
taking notes from the studied documents. Atlas T1 software based on NCT method was used for data analysis. In
this way, the connection between the codes is called NCT. Noticing includes paying attention to qualitative data,
entering qualitative data, classifying and sorting qualitative data, and structuring documents and qualitative data.
Collecting means coding and organizing qualitative data. Thinking means analyzing qualitative data and includes
networking qualitative data, tabulating codes and examining the relationship between codes and research on
qualitative data. In this way, we analyze different qualitative data and finally arrive at the formative measurement
model. NCT is a completely flexible and non-linear method and we can even go back to the previous steps at each
step and add new data from interviews and observations and add new codes. To confirm the validity and validity
of the research, the following points were taken into consideration: 1) Authenticity: It refers to the authenticity of
the documents. The evidence is real, documented and without pretense. The originality of a document for analysis
is the basic criterion in any research. 2) Credibility refers to the objective and subjective components of the
believability of a source or message and whether the evidence is free of errors and distortions. 3) Being
representative means that the evidence is representative of the documents related to a subject or not? 4)
Meaningfulness refers to the clarity or comprehensibility of the evidence. Also, data analysis and results were
given to two specialists to express their expert opinion regarding data analysis and results. The reliability code
between two coders was 0.85, which indicates the confirmation of the research findings.

Results:

Content analysis of textbooks was used to find out the pattern of formative assessment in textbooks. For this
purpose, using the ATLAS.ti software, the content related to formative assessment, including questions, intra-
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chapter exercises, end-of-chapter exercises, and activities were analyzed and finally an effective model of
formative assessment for secondary school physics curriculum was presented.

Paying attention to the analysis of the content of the 10th grade physics book shows that there are 43 questions,
50 formulas, 84 examples, 43 questions, 49 intra-chapter exercises, 183 end-of-chapter exercises and 54 activities
for 32 subjects. Therefore, on average, 1.34 questions and 1.7 examples for each formula, 0.98 in-season exercises,
and 3.66 end-of-season exercises have been asked and solved.Looking at the content analysis of the 10th physics
book of experimental sciences, it is clear that in this book, there are 40 questions, 30 formulas, 50 examples, 40
questions, 33 intra-chapter exercises, 120 end-of-chapter exercises and 47 activities for 23 subjects. Therefore, on
average, 1.74 questions and 1.7 examples for each formula, 1.1 intra-chapter exercise and 4 end-of-chapter
exercises have been asked and solved.

The analysis of the content of the 11th physics book of mathematics and physics shows that there are 27
questions, 45 formulas, 68 examples, 27 questions, 47 intra-chapter exercises, 150 end-of-chapter exercises and
32 activities for 29 subjects. Therefore, on average, 0.93 questions for each subject, 1.5 examples for each formula,
1.2 in-season exercises, and 3.33 end-of-season exercises have been raised and solved. The analysis of the content
of the 11th physics book of the experimental science field indicates that in this book there are a total of 34
questions for 28 subjects, 34 formulas, 55 examples, 34 questions, 37 intra-chapter exercises, 114 end-of-chapter
exercises and 23 activities. Therefore, on average, 1.21 questions for each subject, 1.5 examples for each formula,
1.08 in-season exercises, and 3.35 end-of-season exercises have been raised and solved.

The analysis of the content of the twelfth physics book of mathematics and physics shows that in this book
there are 51 questions for 27 subjects, 62 formulas, 109 examples, 51 questions, 74 intra-chapter exercises, 285
end-of-chapter exercises and 23 activities. Therefore, on average, 1.9 questions for each subject, 1.5 examples for
each formula, 1.19 intra-chapter exercises, 4.59 end-of-chapter exercises have been proposed and solved. In this
book, there are a total of 45 questions for 21 subjects, 50 formulas, 88 examples, 45 questions, 64 intra-chapter
exercises, 231 end-of-chapter exercises and 32 activities. Therefore, on average, 1.2 questions for each subject,
1.5 examples for each formula, 1.28 in-season exercises, and 4.62 end-of-season exercises have been proposed
and solved.

Discussion and conclusion

According to the content analysis, physics textbooks have questions that are generally related to issues that
students see in their daily lives or in their surroundings, which is one of the strengths of physics books, but
considering the limitations Currently, they have refused to deal with more examples, while more examples could
have been presented, for example, in the introduction of the lesson or asked the students to find and express more
cases in this field. Regarding the examples in the book, the fact that the examples are close to reality is one of the
strengths of the textbooks, but most of the examples are at the simple and average level, and less difficult examples
have been discussed. Some activities in the book have a practical aspect and some have a research aspect, both of
which are necessary and useful for better student learning, but if the activities in the book were designed in such
away that it would be possible for all students to do them, the students would not be able to do them. They enjoyed
more and learning physics became more interesting for them. The exercises at the end of the chapter are mostly
at the level of repeated use and at an average level, and the repetitiveness of their solution method makes students
go to solve problems with less stress, but the large number of exercises at the end of the chapter and the time-
consuming nature of solving the questions cause stress for teachers to finish the material. will be Also, despite the
fact that the pictures in the textbooks have a good fit with the subjects, but the use of conceptual cartoons could
help the students to learn more. These results are in agreement with the research results of Mohammadi and
Adibmanesh, 2019 regarding the non-use of question generalization and non-evaluation of the performance of
discovery and innovation level in textbooks, Modares Torbati, 2018 regarding the high contribution of the
performance level of recall compared to application and discovery and innovation. In textbooks, Mohseni et al.,
2018 stated that the text and exercises of the book have a high engagement factor, but the pictures of the physics
book do not actively engage students to learn. Also, the results of this research with the research of Ashraf al-
Sadat Shekarbaghani, 2011 regarding the lack of time in physics classes and also the small number of activities
and experiments that can be implemented for students and cause an increase in thinking and create creativity in
students, and the presentation of physics lessons as Student-oriented and with experiments that increase thinking
and create creativity in students, as well as with the results of the research of Roncancio, Romero and Bustos,
2019 that parts of physics books in which conceptual cartoons are used are motivating and entertaining and cause
Creating discussions about ideas is consistent.
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