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Elementary school teachers* values for teaching and learning in science
A case study in Hiroshima prefecture, Japan

Takehiro HAYASHI*, Shinsuke NAKATA*,Yoshinori FUJIKAWA*, Tohru DOI**, Toshihide HIRANO***, Takako ISOZAKI****, Tetsuo ISOZAKI*

(*Hiroshima University, **Shinonome Elementary School attached to Hiroshima Univ., ***Aichi University of Education, ****The University of Toyama)

Keyword: elementary school teacher, value, teaching/learning

Abstract: We think teachers' values for teaching and learning play an important roles when planning and implementing science lessons. Modification and/or change of the value is to be
significant for qualification of science teaching. We have investigated teachers’ value of elementary school with analyzing questionnaires.

These questionnaires have been done in school years of 2012 and 2013, Hiroshima pref., Japan. The questionnaire in 2012 includes 18 items, each of them set up by 4-point scale, on

teachers’ attitude and action in science lesson (14 schools, N=208). The results show that most of teachers have less confidence in science teaching as well as strong willing for practical work
with which pupils can be delighted. They also wish to meticulously teach following the teaching manual. After those results, in 2013 we have additionally carried out the next questionnaires
research (15 schools, N=238) to clarify teachers' values for teaching and learning. The questionnaire includes what should pupils be acquired through science learning and what are important
actions during teaching, both set up by selecting 3 items in an important order. Consequently, the most dominant answer of the former question is “rouse interest to nature”. On the other hand,
“deepen understanding” is quite few. For the latter, the most dominant is “built up hypothesis of an experiment”. Many teachers have selected both these two dominant.

It suggests that many teachers believe that “the rouse interest” is linked to “the built up hypothesis”. This belief, however from the perspective of secondary school science, includes some

problem, so it’s important for teachers to consider deeply the basic role of experiment for both “understanding” and “interest”.

Aim: To clarify elementary teachers’ value for science teaching/learning, closely reflected on their science teaching practice.

Method: Empirical approaches (a survey mainly by questionnaire to totally 446 teachers of 29 elementary schools in Hiroshima Pref., Japan).
Research findings:

1

Many elementary school teachers have less confidence in science teaching(~ Fig. 1), which is supported by the evidence that 42% of them belong to the
“cluster3” of science literacy type (Saijo et al.,2010) . In contrast with it, most of the secondary school science teachers belong to the cluster2(= Fi

. 2).
2) Many elementa]ly school teachers have appropriate concept and positive attitude toward sciénce teaching, and also they have realized their shor%age and
weakness, therefore they favor manuals and want consulting both teaching contents and method with experts(— Fig. 3).
3) Self-confidence of those teachers for science lesson depends on the “science literacy cluster”, in which most of teachers belonged to the cluster3 showing
negative response(= Fig. 4).
4) For the handling of experimental activities, many elementary school teachers tend to devote themselves for experiments, which is supported by pupils’
opinion toward science lessons(= Fig. 5

8 hroughout the interview to elementary school teachers, much of them mentioned to feel stressed to both preparing and cleaning up of science experiments.

Even teachers showing negative response for Q1(self-confidence) wants to implement experimental activity as much as the students are delighted(~ Fig. 6)

Data:2012 Characteristics of the literacy cluster

« Clusterl:cover all fields

+ Cluster2:interested particularly in
science

« Cluster3: concern mainly with daily life

« Cluster4:no interest at all

N=208

“The frequency distribution of the clusters of
those elementary school teachers is similar

to those of common Japanese peoples
reported by Saijo et al. (2010)

Fig.L: Teachers' response for the question ""How well is your teaching in these N=30
subjects?” (Hayashi, et al., 2013)

Fig.2:Science literacy cluster of the teachers (Hayashi, et al., 2013)

)

Fig.6: Across table between response for Qland Q8 (fig.1)
Fig.: Across table between response for Q1(fig.1) and the literacy cluster.

Based on another survey result, both
elementary and high schools pupils’ desire
1o science lesson is doing experiments as.

much as possible, and they also desire to be

Fig.3: Elementary school teachers’ responses about their perceptions and attitucles toward science able to understand the learning contents.
teaching (Hayashi, et al., 2013). “They want to assist others to understand the

learning content as well,
Fig 5: Elementary school pupils” opinion on science lesson (Doi et al. 2013)

Research findings (continued):

7) Many elementary school teachers selected the values: heightening pupils’ interest to the nature and making them acquire scientific thinking and view point

8

as the filrst prio(nty, and r)nany teachers also selected the value of making the pupils acquire scientific thinking and view point as the second priority in their
science lesson Fig. 7).

Many elementary sc%ool teachers selected the important teaching practice: setting up the hypothesis for the experiment as_the first priority, which is
normally carried out before eve_r?; experiment. Despite the fact that the item of the spending as'much time as possible for experiments was less selected, as
shown above, many teachers wished to implement a lot of experiments (= Fig. 8).

Data:2013

Fig.7: Elementary school teachers' value on science teaching/learning outcome
Fig. 8: Elementary school teachers’ attitudes on science teaching practice

Conclusion and recommendation

It is clarified that the elementary school teachers are concerned to experiments so much, with which they expect pupils to be delighted and motivated. The
fact that their dominant selection, the setting up the hypothesis for the experiment, as an important practice may be connected to this fact. Also their
dominant selection of the learning outcome is the heightening pupils interest to the nature. But those can be hardly linked to each other directly. On the
other hand, the selection of the outcome and the practice related science education such as the deepening pupils’ understanding learning contents, the
heightening pupils’ problem-solving ability, the making pupils’ acquire strong knowledge, the giving sufficient explanation for important topics were little
selected. From the viewpoint of secondary school science, we recommend elementary school teachers to take these important factors into consideration
when carrying out science lessons at least in higher grades.
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