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Introduction 
 
Epistemology is an area of philosophy concerned with the nature and justification of human 
knowledge. In the 1950’s Piaget used the term genetic epistemology to describe his theory 
of intellectual development. Hofer and Pintrich (1997) referred to epistemological beliefs as 
the individuals’ conceptions about the nature of knowledge and the nature or process of 
knowing. The study of epistemological beliefs, the beliefs about the nature of knowledge 
and knowing, is critical to education. This study thus looks into the scientific 
epistemological beliefs of high school (15-year old) students in Singapore.  
 
 
1. Literature Review 
 
Students’ beliefs about science inquiry are shaped by textbook descriptions, scientific 
articles and Internet materials. Bell & Linn (2002) define beliefs about scientific inquiry 
broadly to include images of the nature of science, the purposes and activities of scientists, 
the goals of science courses, and the learning strategies appropriate for understanding 
scientific material. Research shows that students’ scientific epistemological beliefs play an 
essential role in determining their learning orientations towards science and the ways of 
organizing cognitive structures of scientific knowledge (Tsai, 1998, 1999). Similarly, 
Edmondson (1989) stated that the students’ scientific epistemological beliefs play an 
essential role in determining their learning orientation towards Science. Sinatra (2001) 
suggested that understanding the role of learners’ beliefs about the nature of knowledge, or 
epistemological beliefs, is important in the learning process, thus  students’ beliefs about the 
nature of science and scientific knowledge are considered an important part of their science 
education (Lederman, 1992). Hofer (2001) stated that epistemological perspectives are 
related to learning in various ways, like influencing reasoning and judgment, and thus have 
implications for teaching.   

This paper will look at three out of the six components of scientific epistemology, 
namely role of experiments/justification, source of science knowledge and nature of 
questions. This paper will look into how student utterances can be used to infer evidences 
for three out of the six components of scientific epistemology.  
 
 
2. Method 
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As part of the year long study where the researcher was looking at scientific epistemological 
changes among the students, this paper presents how the researcher uses the utterances of 
the students from a series of lessons to identify the role of experiment/ justification, source 
of science knowledge and type of questions. 

A teaching programme designed to facilitate less guided learning through the 
teacher was implemented with twenty-three, 15-year old students at a Junior College in 
Singapore. As part of the programme for the sciences (Physics, Chemistry and Biology), the 
students are grouped and are posed with a problem, the ‘Trigger’ and they will solve this as 
they exist in groups. They each have a tablet PC and they have wireless communication in 
the classroom and labs. The school’s science department conducted their  science teaching 
and learning using the THINK cycle. The THINK cycle is a 5 stage instructional model to 
problem solving, THINK refers to Trigger, Harness, Investigate, Network and Know.  
 
 
3. Results and Analysis 

 
The session discussed here consists of two lessons during which the students learnt the parts 
of a microscope and then observed their cheek cells through the microscope. During the first 
lesson they identified the parts of a microscope and how to view prepared slides. During the 
second lesson they observed stained slides of their cheek cells and onion cells and then did a 
mini-THINK cycle where they distinguished between the animal and plant cell and shared 
their findings with the class.  
 Students’ utterances during classroom talk and group discussions were analysed in 
terms of the context and an attempt was made to tag these to descriptors, which was further 
grouped together in order to relate them to the scientific epistemology. 
 
 
4. Conclusions 
 
From this session of lessons, I was able to infer the three components of scientific 
epistemology; namely role of experiment/ justification, source of science knowledge and 
nature of questions; from the utterances of the students. Though many of the instances 
indicated a low level of epistemology there were some instances that indicated a slightly 
higher level of epistemology. For the component of source of science knowledge, it can be 
seen clearly the usefulness of the wireless network and the tablet PC has provided great 
opportunities for the students to retrieve information and also communicate via their MSN 
group discussion to share the various websites they have come across while they surfed for 
information (the sharing via the MSN group discussion was observed in later episodes). 
Technology has provided opportunities for the students to share their source of information 
and the information one has come across is readily available for the other instantaneously 
and has thus enabled to move their epistemology for the source to a slightly higher level.  
Though the initial analysis shows most of the factors at a low level, it is postulated that the 
students will develop to a higher level as they progress through the year.  
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