Appendix A: High School Students’ Scientific Epistemic Beliefs (SEBs) Survey

Source

1. Everybody has to believe what scientists say.

2. In science, you have to believe what the science books say about stuff.

3. Whatever the teacher says in science class is true.

4. If you read something in a science book, you can be sure it is true.

Certainty

1. All questions in science have one right answer.

2. The most important part of doing science is coming up with the right answer.

3. Scientists pretty much know everything about science; there is not much more to know.

4. Scientific knowledge is always true.

5. Once scientists have a result from an experiment, that is the only answer.

Development

1. Some ideas in science today are different than what scientists used to think.

2. The ideas in science books sometimes change.

3. There are some questions that even scientists cannot answer.

Justification

1. Ideas about science experiments come from being curious and thinking about how things work.

2. In science, there can be more than one way for scientists to test their ideas.

3. One important part of science is doing experiments to come up with new ideas about how things work.

4. Good answers are based on evidence from many different experiments.

5. Ideas in science can come from your own questions and experiments.
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Memorizing

1. Learning science means memorizing the definitions, formulae, and laws found in a science textbook.

2. Learning science means memorizing the important concepts found in a science textbook.

3. Learning science means memorizing the proper nouns found in a science textbook that can help answer the teacher’s questions.

4. Learning science means remembering what the teacher lectures about in science class.

5. Learning science means memorizing scientific symbols, scientific concepts, and facts.

6. In learning science, just like learning history or geography, the most important thing is to memorize the content of the text book.

Testing

1. Learning science means getting high scores on examinations.

2. Learning science means answering correctly on examinations.

3. If there are no tests, I will not learn science.

4. There are no benefits to learning science other than getting high scores on examinations. In fact, I can get along well without knowing many scientific facts.

5. The major purpose of learning science is to get more familiar with test materials.

6. I learn science so that I can do well on science-related tests.

7. There is a close relationship between learning science and taking tests.

Calculating and Practicing

1. Learning science means constantly practicing calculation and solving problems.

2. I think that learning calculations or problem-solving will help me improve my performance in science courses.

3. Learning science means knowing how to use the correct formulae when solving problems.

4. The way to learn science well is to constantly practice calculations and problem-solving.

5. There is a close relationship between learning science, being good at calculations, and constant practice.

Increasing One’s Knowledge

1. Learning science means acquiring knowledge that I did not know before.

2. I am learning science when the teacher tells me scientific facts that I did not know before.

3. Learning science means acquiring more knowledge about natural phenomena and topics related to nature.

4. Learning science helps me acquire more facts about nature.

5. I am learning science when I increase my knowledge of natural phenomena and topics related to nature.

Applying

1. The purpose of learning science is learning how to apply methods I already know to unknown problems.

2. Learning science means learning how to apply knowledge and skills I already know to unknown problems.

3. We learn science to improve the quality of our lives.

4. Learning science means solving or explaining unknown questions and phenomena.

5. Learning science means acquiring knowledge and skills to enhance the quality of our lives.

Understanding  

1. Learning science means understanding scientific knowledge.

2. Learning science means understanding the connection between scientific concepts.

3. Learning science means understanding and knowing the unknown questions and phenomena before.
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1. I believe I will receive an excellent score after learning science in the class.

2. I’m certain I can understand difficult learning material about science presented in the class.

3. I’m confident I can understand basic concepts about science presented in the class.

4. I’m confident I can understand the most complex material about science presented in the class.

5. I’m confident I can do an excellent job in meeting the goal for this task of learning science.

6. I expect to do well learning about science in the class.

7. I’m certain I can master the material on science presented in the class.

8. Considering the difficulty of the learning material on science and my skills, I think I will do well.

