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คําอธิบายรายวิชา
     การออกแบบและการสรางเครื่องมือวัดและประเมินในชั้นเรียน

วิทยาศาสตรตามมาตรฐานและตัวชี้วัดของหลักสูตรแกนกลางการศึกษาขั้น

พ้ืนฐาน การหาคุณภาพเครื่องมือวัดและประเมินผล การสรางขอสอบตาม

แนวทางการทดสอบระดบัชาติและนานาชาติ



T or F
1. Assessment is referred to as the wide variety of 

methods or tools that educators use to evaluate, 
measure, and document the academic 
readiness, learning progress, skill acquisition, or 
educational needs of students.

2. Assessment is a systematic, multistep process 
involving the collection and interpretation of 
educational data. 



T or F
3. Assessment in science can take many forms but 
broadly involves assessment for learning, 
assessment of learning and assessment as learning.

4. Assessment is the systematic process of 
gathering information about what a student knows, is 
able to do, and is learning to do. 
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รายการอา้งอิง

สาขาประเมินมาตรฐาน สถาบนัส่งเสริมการสอนวิทยาศาสตร์และเทคโนโลยี (สสวท.) คู่มือวดัผลประเมินผลวิทยาศาสตร์ จาก http://sa.ipst.ac.th/?p=682#



https://thescienceteacher.co.uk/assessment/



A Variety of Assessment Strategies for Science 
Learning 
1. Story writing – Stories help people make sense of their 
observations in the natural world. Telling or reading stories is 
an engaging way to present information; story writing is a 
great way to assess student knowledge. 
2. Letter writing – Letters and persuasive writing are central to 
the process of science and mathematics, and to the 
relationship between science and society. Letter writing offers 
students opportunities to demonstrate their abilities to apply 
and communicate concepts they have learned in science units. 



3. Advertisements – Ads marshal facts and ideas to communicate 
one point of view. Often statistics or experimental results are used 
in advertising. Because students have direct experience with 
media, they are often intrigued when asked to create their own 
“commercial” as part of a science unit. 
4. Reflections – When teachers ask students to reflect in an open-
ended way about what they know or wonder about a topic, it 
broadens students’ view of what is important. Oral reflections take 
place in individual and group questioning, discussions, and student 
presentations. Written reflections can be recorded as journal 
entries, persuasive writing, articles for school publications, or 
reports. 

A Variety of Assessment Strategies for Science Learning 



5. Game Playing – Skills and knowledge are vividly revealed 
when students participate in science games. For many 
students, games are less intimidating and more engaging than 
formal tests or oral and written presentations. 
6. Pre-Post Testing– A student who does very well on a 
culminating test may have understood the concepts before 
the unit began; a student who performed less well may have 
started out with misconceptions that were substantially 
changed during the unit. If students are assessed in a similar 
manner before and after the unit, teachers can measure not 
just what students know at a fixed point in time, but what 
they learned. 

A Variety of Assessment Strategies for Science Learning 



7. Model Making – Models are simplified representations of 
the world that enable us to think about it in new ways, make 
predictions, and test ideas. Model-making is a fundamental 
part of scientific practice and allows students to visualize the 
world in a deeper way than just looking at it. 
8. Explorations – Despite its open-ended quality, exploration 
of new landscapes or situations is a crucial part of the 
discipline of science. Exploration allows teachers to observe 
students exercising important skills such as: using all their 
senses to observe, recording observations, making 
comparisons, formulating questions and hypotheses, and 
making inferences. 

A Variety of Assessment Strategies for Science Learning 



A Variety of Assessment Strategies for Science 
Learning 
9. Experiments – When students design, conduct, and analyze 
experiments, teachers have opportunities to observe 
students: describing variables, designing comparisons and 
using controls, determining appropriate outcomes, critiquing 
an experiment, and drawing conclusions. 
10. Investigations – Scientific investigations encompass the 
entire process of posing and answering questions, using a 
variety of tools and strategies to come to the best possible 
answer. Students use content and process skills to construct 
their own pathways, make observations, collect and analyze 
data, and draw conclusions. 



A Variety of Assessment Strategies for Science 
Learning 
11. Conventions, Conferences, and Debates – At a 
scientific convention, participants meet to share ideas 
with the larger science community. They learn about 
each others’ research and argue, debate, and evaluate 
each others’ work. Staging such an event allows 
teachers to observe students exercising their skills and 
knowledge. 



A Variety of Assessment Strategies for Science 
Learning 
12. Applications – When an activity requires application of 
knowledge, teachers learn whether students are able to apply 
concepts in new and/or real-life situations. 
13. Teacher Observations – Teachers’ open-ended observations 
of students’ learning progress, based on specific criteria, can be 
an important assessment tool particularly during group or 
independent learning time, and can also be combined 
effectively with student self-evaluation. 

Source: Insights and Outcomes: Assessments for Great Explorations in Math and Science (GEMS), Barber et. al., 
Lawrence Hall of Science, UC Berkeley, 1995 



Early Childhood Education

Source:  Vasilis Grammatikopoulos, Nikolaos Tsigilis and Athanasios Gregoriadis



Formative Assessment for Science Education

1. Exit Tickets: One of the most affordable and straightforward 
methods involves only notecards and pens. 
"Exit tickets" involve asking students to answer a question or apply 
a science concept in written form on a notecard, which they turn 
in to the teacher as they leave the classroom. Participants can then 
sort the cards into three groups: those who understand the 
material fully, those who are almost ready to apply the material, 
and those struggling to grasp the material. Teachers can then 
assess which students need more help and gauge whether the 
whole class needs to review the material.



Formative Assessment for Science Education

2. Think-Pair-Share: Another popular and low-cost tool 
involves asking the classroom a question based on the 
day's science lesson. Students are invited to write their 
answers and ideas on a piece of paper and are then 
split into pairs to discuss their individual answers. 
(During this time, a teacher can visit with each pair to 
assess individual students' comprehension.) After 
discussion together, the students are invited to present 
their conclusions jointly to the class.



Formative Assessment for Science Education

3. Basketball Discussions: Most classroom discussions are like 
ping-pong — the teacher asks a question and a student answers. 
A basketball discussion encourages discussion between and 
among students, and it can even incorporate an actual basketball 
or hacky sack to make it a tactile experience. In this assessment, 
the teacher questions a student, who then asks another student a 
question (passing the ball, if a physical one is used). That student 
answers, then asks a question of another student, and so on. This 
is a technique for science instructors to engage students beyond 
the typical "hand-raisers" and gain insight into how much 
material the class has absorbed from a lesson.

https://academicpartnerships.uta.edu/articles/education/formative-assessment-for-science-literacy.aspx



Source: Todd Campbell & Ronald P. Michaels



Effective Written Feedback
• Feedback focuses on the particular qualities of his or her work, with 

advice on what he or she can do to improve, and should avoid 
comparisons with other pupils.

• Pupils should be trained in self-assessment so that they can 
understand the main purposes of their learning and thereby grasp what 
they need to do to achieve.

• The dialogue between pupils and a teacher should be thoughtful, 
reflective, focused to evoke and explore understanding, and 
conducted so that all pupils have an opportunity to think and to express 
their ideas.

• Tests and homework must be clear and relevant to learning aims. The 
feedback should give each pupil guidance on how to improve, and each 
students must be given opportunity and help to work at the 
improvement.

Ideas taken from Black, P., & Wiliam, D. (1998). Inside the black box: Raising standards through classroom assessment. Granada Learning.



Ease for pupils to respond 
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Application of evidence-centred design to three-dimensional science assessment

Source:  James W Pellegrino  (2015)



Unpacking the disciplinary core ideas 

• Unpack core ideas associated with a cluster of Next 
Generation Science Standards performance expectations at 
a given grade level by elaborating the meaning of key 
terms, defining expectations for understandings for the 
targeted student level, determining assessment boundaries 
for content knowledge; identifying background knowledge 
that is expected of students to develop a grade-level-
appropriate understanding of a disciplinary core idea; and 
considering research-based problematic student ideas and 
misconceptions.



•Unpacking the science practices involves 
consideration of the core components of the 
practice, intersections with other science 
practices and the evidence required to 
demonstrate the practice.



•Unpacking the crosscutting concepts involves 
identifying the important components and 
opportunities for intersections with the science 
practices and with the particular disciplinary 
core ideas that are the target of the assessment. 

https://research.acer.edu.au/cgi/viewcontent.cgi?article=1263&context=research_conference





CLASSROOM ASSESSMENT IN SCIENCE

https://www.edu.gov.mb.ca/k12/cur/science/found/s2/assessment.pdf



ขัÊนตอนการออกแบบการประเมนิตามสภาพจรงิองิสมรรถนะ 

1. กาํหนดสมรรถนะ (ประเมนิสมรรถนะอะไร) เป็นการกาํหนดสมรรถนะทีÉตอ้งการประเมนิ 

2. นิยามสมรรถนะ (สมรรถนะทีÉตอ้งการประเมินคืออะไร) เป็นการกําหนดความหมายของ
สมรรถนะทีÉตอ้งการประเมนิ 

3. กาํหนดตวับ่งชีÊสมรรถนะ (มตีวับ่งชีÊส าคญัอะไรบา้ง) เป็นการกาํหนดว่าตอ้งประเมนิอะไรบา้ง
ตามสมรรถนะทีÉกาํหนด

4. กําหนดวิธีการประเมิน (ประเมินไดด้ว้ยวิธีการใด) เป็นการกาํหนดวิธีการประเมินตวับ่งชีÊ
สมรรถนะ 

5. สรา้งเครืÉองมือประเมนิ (เครืÉองมือเป็นอย่างไร) เป็นการสรา้งเครืÉองมอืประเมนิตามตวัชีÊวดัทีÉ
ตอ้งการประเมนิ

ทีÉมา: วิชยั วงษใ์หญ่ และ มารุต พฒัผล. (2562). การประเมินตามสภาพจริงอิงสมรรถนะ (Authentic competency – based assessment). ศูนยผ์ูน้าํนวตักรรมหลกัสูตรและการเรียนรู้.


