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Introduction

Empirical investigation represents crucial competence which students can gain during inquiry-based biology
education (IBBE). There is a methodological problem with the assessment of student's performance during the IBBE
because the classical summative assessment is not able to capture student's progress and take into consideration all
student's activities. The formative assessment (FA) can help teachers and students to feel more confident in the partial
steps of IBBE and improve their achievements. Thus, the formative assessment methods (FAM) are determined as
promising assessing approach.

Theoretical background

The FA can include various methods, from self-assessment, peer-assessment to teacher's assessment and it can also
monitor various aspects of teaching-learning process. These methods have certain common features and their purposeiis
to help in the learning process. Peer-assessment is one of the FAM. Students evaluate the quality of peer's work or level
of his/her performance. Afterwards they decide to which extent the peer has met set goals or criterions and guide him
to improve his work and get closer to the criterions. Topping (2009, 2013) found out a positive correlation between
students' achievement and peer-assessment as the FAM. Students involved in the peer-assessment process (e.g. point
to strengths and weaknesses of peer's project, suggest the changes etc.) submitted better own works afterwards

compared to students who received feedback from teacher and were not involved in the peer-assessment.
The international project of the 7th Framework program called ASSIST-ME (Assess Inquiry in Science, Technology and

Mathematics Education) is a high level research project that will investigate formative and summative assessment
methods to support and to improve inquiry-based approaches in European science, technology and mathematics
education. The overall aim of this project is to verify the efficacy of the FA as well as to map the situation of this
assessment approach in selected European countries and to design a range of appropriate assessment methods which

would supplement current assessment tools.
The peer evaluation is a deep-rooted assessing method in the Czech education. This evaluation is limited by grading

of peers and it usually does not enable progress of the formative component in assessment. Thus, we focused on this
method in our study.

Methods

The peer-assessment as the FAM was implemented into the inquiry biology lessons at primary and lower secondary
level at selected schools in the Czech Republic. There were 2 local research groups, first one was focused on integrated
science at primary level and the second one on biology at lower secondary level. In total there were 3 local research
groups, but the third group was focused on mathematics at primary level and had different research design. The research
has 3 rounds and there were performed interviews with the teachers as well as with all students before the start of the
research and immediately after finishingit.

In the experimental session, students designed their own experiment and their designs were assessed by their peers
(detailed design is described on Figure 1). In total 291 students and 12 teachers at 8 schools in South Bohemia were
involved in this research. Students were divided randomly into experimental group (received feedback from their peers)
and control group (received feedback from the teacher).

Results
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Figure 2: Students' preference in the provided feedback

C — commentaries, B — both
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They also stated that the feedback help them to improve their product (independently on the provider of feedback).
Both groups, experimental and control, found the written commentaries more helpful than classical grades.
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Fig. 3: Students' opinion on usefulness of provided commentaries
Legend: LWG1 — local working group at primary level (integrated science), LWG2 — local working group at lower
secondary level (biology), 1 — very useful, 2 — rather useful, 3 — rather useless, 4 — useless
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Legend: LWG1 — local working group at primary level (integrated science),
LWG2 — local working group at lower secondary level (biology), G — grades,

e Students design their experiment (containing hypothesis, tools, procedure and
discussion of factors which have influence on the results) related to selected topic

Inquiry : . o
activity 1 and practicable in school conditions.
e The teacher assesses all students' protocols, assessment is written directly into the
Teacher's computer; researcher controls the protocols and makes copies.
assessment
e Each student of experimental group receives protocol from his/her peer and writes
. assessment on his/her experiment design to the same kind of form as teacher wrote.
e Control group has different work not-related with the research.
assessment
e Students get back their protocols and assessment form and based on it they
Correction  correct their design of experiment. The teacher evaluate quality of peer feedback
& and level of acceptance of suggested changes.
Evaluation
e Students perform the experiment according to standardized methodology, then they fill
Inquiry in acquired data, interpret them and write a conclusion.
activity 2
- *The teacher assesses all students’ protocols, assessment is written direct into the
Teachers | ..\, ter; researcher controls the protocols and makes copies.
assessment
2
w e Each student of experimental group receives protocol from his/her peer and writes
acsessment | 2ss€ssment on experiment performance to the same kind of form as teacher wrote.
2
Correction e Students get back copy of their protocols and assessment form and based on it they
2 correct their results and conclusions.
Evaluation 2
e The teacher and the researcher evaluate the whole process of peer assessment — level
Final of acceptance of suggested changes, students' involvement in the process etc.
analysis

Figure 1: Description of the research design

Beside this fact we asked the students whether they prefer assessment from teacher or from their peers. During the
experiment there were no boycotting of the peer feedback but most of students would prefer the teacher's assessment
(Fig. 4). In the additional question they quoted that their teachers are educated, more responsible, trustworthy so they

trust them more than their peers.
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Fig. 4: Students' preference of assessing person
Legend: LWG1 — local working group at primary level (integrated science), LWG2 — local working group at lower
secondary level (biology)

Conclusions

The peer-assessment seems to be a perspective method for assessing students in the inquiry-
based lessons in integrated science at primary level and biology at lower secondary level. This
assessment method enables to express students' performance in all steps of inquiry tasks.
Although the peer-assessment is said to enable a combination of formative and summative
assessment, the formative non-evaluative peer-feedback is the most important component of this

assessment (also see Topping, 2013).
In the comparison of experimental group (received feedback from peers) and control group

(received feedback from teachers) both groups perceived the feedback in the same way.
The students prefer written commentaries rather than classical grades and they found them helpful
forimprovement of their product as well as for their future work. Interesting finding is the fact that ASS I ST M
students still prefer assessment from teachers because of their presumed quality and credibility.
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