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Intro
• Inquiry-based science education (IBSE) as “a distinguishing feature 

of innovative science education programs since the 1960s science 
curriculum reform movement” (Duschl, 2003, p. 41)

• IBSE as a number of processes, such as: Orienting and asking 
questions, hypothesis generation, planning an inquiry, investigation, 
analysis and interpretation, modelling, conclusion and evaluation, 
communication, and prediction (Bell, Urhahn, Schanze, & Ploetzner, 2010); 
often equated with inquiry competences that can be acquired by 
students

• Roles of students and teachers in IBSE (Kessler & Galvan, 2007; 
McLoughlin, Finlayson & van Kampen, 2012)

• Formative assessment as a central approach to supporting students 
in their inquiry activities (Barron & Darling-Hammond, 2008; Black & 
Harrison, 2004; Ruiz-Primo & Furtak, 2007)
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Research question
What competences do science teachers focus at when 
formatively assessing their students in IBSE? 
What is the teachers’ reasoning for their choices of 
assessed competences?

The work presented in this paper is based on the ASSIST-ME project which was 
funded by the European Commission (Seventh Framework Programme for Research; 
grant agreement no: 321428)

3



Design 
• Explorative study because little is known about 
teachers’ IBSE practices in Switzerland (Börlin, 2012; 
Labudde, 2000) 

• Collaboration with n=20 science teachers from 
primary (grades 1-6) and from upper secondary 
school level (grades 10-13) lasting for 3 semesters 

• Teachers were asked to implement a formative 
assessment method it in their classrooms in an IBSE 
unit (between 2 and 10 lessons) in order to assess 
one or several inquiry competences
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Data collection
• Form 
• Teaching plans and teaching materials
• Individual, semi-structured interviews with a sub-
group of teachers (5 primary, 7 upper secondary)
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ich habe mir gedacht es werde 
zu unübersichtlich, wenn das 

Protokoll nicht sauber 
ausgearbeitet ist, und dann 

noch an den Rand irgendwas 
drangequetscht wird, dann kann 

man es vielleicht nicht mehr 
lesen. Und ich habe ihnen auch 

gesagt, ….
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Example of data set



Data analysis
• Triage based on deductive coding of the 
implementation forms, teaching plans and -materials 
(Mayring, 2010)

• Double-coding 18% of the data (10 implementations 
out of 54); Cohen’s Kappa κ=0.83 

• Selection of 34 implementations for analysis

7



0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 

100% 

primary	school	trials	(n=14	trials)
upper	secondary	school	trials	(n=20	trials)

Grob, Holmeier, Labudde, 
submitted

8

Results I: Competences assessed



Primary school teachers Upper secondary school teachers
• relevance of a particular competence 

such as ‘investigation’

• resource-based decision 
“found a convincing rubric”

• choice of the competence was not a 
conscious decision 
“just emerged” or “appeared 
suitable” 

• relevance of a particular competence 
“I think it is important to prepare for 
university” (referring to 
‘communication’)

• students’ abilities 
“had the impression that the 
students would be able to assess 
this” (referring to ‘communication’)
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Results I: Reasoning



Discussion I: Competences assessed
• Primary school implementations: ‘investigating a 
scientific problem’ competence assessed most often 
→ can be directly observed from practical work

• Upper secondary school implementations: 
‘communicating about the methodology and on the 
results’ assessed most often 
→ vicinity to summative assessment 
→ importance of written communication at upper 
secondary school level
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Discussion II: Reasoning
• Context of the concrete inquiry unit or the curriculum 
were never mentioned

• Choice taken unconsciously or based on personal 
conviction as to which competences are important

→ teaching materials on the “rarely chosen inquiry 
competences”
→ better understanding of how teachers plan inquiry
units
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Inquiry-based science education
• «Umbrella term» (Furtak et al., 2012)

• Definitions vary between different authors (Bell et al., 2010; 
Bybee, 2000; Furtak et al., 2012)

• Features for operationalisation (how can it be
recognized in the classroom?)
- Research-type activities (e.g. Bybee, 1997)

- Competence orientation (e.g. Abd El Khalick et al., 2004)

- Dimensions of openness (Priemer, 2011)
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Student activity 1

Data about 
student learning

Judgement of the 
student 

achievement 
based on criteria

Next learning 
steps

Student activity 2

Harlen, 2012; 2013



Formative assessment II
• Features for operationalisation (how can it be recognized in the

classroom?)
- Clarity in expectations 

(e.g. Andrade & Valtcheva, 2009; Black et al., 2004)

- Diagnosis of student level with respect to expectations (Ruiz-Primo et al., 2010)

- Feedback (Furtak & Ruiz-Primo, 2008)

- Use of feedback (e.g. Andrade & Valtcheva, 2009; Paris & Paris, 2001)

• Methods of formal formative assessment in the context of inquiry
(Barron & Darling-Hammond, 2008; Black & Harrison, 2004; Ruiz-Primo & Furtak, 2007) 

- Written teacher assessment 
(Arter & McTighe, 2001; Burke, 2006; Moskal, 2003)

- Peer-assessment 
(Dochy et al., 1999; Leahy et al., 2005; Topping, 2003)

- Self-assessment 
(Andrade, 2010; Harrington, 1995)
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