SAILS

Strategies for Assessment of
Inquiry Learning in Science

4.3 Case study 3 (CS3 Sweden)

Concept focus The effects of microgravity
Activities implemented Activities A-B, Activity D
Inquiry skills Forming coherent arguments
Scientific reasoning and literacy Scientific reasoning (argumentation)
Assessment methods Classroom dialogue
Student devised materials
Student group Grade: lower second level; implemented with four grade 7

classes and one grade 8 class

Age: 13-15 years

Group composition: mixed ability, mixed gender

Prior experience with inquiry: Yes, some prior experience of
inquiry

For this implementation, the activity focused on carrying out everyday tasks in a microgravity
environment. Students first suggested everyday activities, and how they may need to be adapted in
a microgravity environment. They then watched a video on life on the ISS, and were allowed to
change their ideas as a result. To assess students’ skills in forming coherent arguments and scientific
reasoning, the teachers evaluated how students argued for changing their initial ideas, after
watching the video.

(i) How was the learning sequence adapted?

The inquiry activity was implemented as the original activity, with some adjustments. The students

did not plan an investigation. Students worked in groups of 3-4. The activity was implemented as

suggested in the unit:

1. Students were presented with some background information about the International Space
Station (ISS) and gravity. Then they were asked to think about some of their daily routines and
what it would be like to carry out these routines in a microgravity environment.

2. The students watched a video about everyday life on the ISS and were asked whether there was
anything that they would change in their initial thoughts about carrying out daily routines in a
microgravity environment.

3. Group discussions, where students presented their ideas from the video and gave reasons for
changing their prior thoughts about daily routines in a microgravity environment.

(ii) Which skills were to be assessed?

The unit was implemented in order to assess students’ skills in scientific reasoning and forming
coherent arguments. To do so, the teachers:

1. listened to the students during the group discussions, and

2. collected students’ written ideas (Figure 1).

(iii) Criteria for judging assessment data

The teachers made attempts to assess how students argued for changing their initial ideas, after
watching the video. The main success criterion was whether the students could form coherent
arguments and clearly explain the reasons for revising their hypotheses.

(iv) Evidence collected
Teachers’ opinions

On the one hand, the learners really enjoyed the activity and they were certainly fascinated by
thinking about and discussing the microgravity environment. On the other hand, the teachers
unanimously thought that it was difficult assessing students’ inquiry skills with this task. However,
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the teachers also noted that the activity could have been used in order to assess students’
conceptual understanding, if the activity had been an integrated part of a teaching sequence about
gravity, but not in this case when it was a stand-alone activity and most of the students lacked
sufficient prior knowledge in this area.

Sample student artefacts:

Students’ written ideas were collected, see Figure 1 for an example.
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Figure 1: Example of student performance: Ideas about drinking water in a microgravity
environment and argument for changing ideas after watching the video.

(v) Use of assessment data

Students were given group feedback during the activity. Assessment data was not used for
summative purposes. As a stand-alone activity, the teachers did not use assessment data for their
own planning or evaluations.

(vi) Advice for teachers implementing the activities

The teachers were not themselves clear about the assessment criteria, which affected the activity
and student performance. These teachers would therefore advise other teachers to work out the
assessment criteria more clearly before starting the activity, and share the criteria with the students.
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The teachers also found it difficult to assess student written performance, since many students had

problems expressing their thoughts in writing. Still, it was believed to be even more difficult to find
time for oral assessment.
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