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Definitions of Science Inquiry 

 

Scientific inquiry involves posing questions; formulating testable hypotheses; planning, 

conducting and critiquing investigations; collecting, analysing and interpreting evidence; and 

communicating findings. Science inquiry is concerned with investigating ideas, evaluating 

claims, solving problems, drawing valid conclusions and developing evidence-based 

arguments. It also recognises that scientific explanations change as new or different 

evidence becomes available. 

Australian Curriculum, Assessment and Reporting Authority. (2010). Australian Curriculum 

Information Sheet: Science. Retrieved 29 November 2011 from 

http://www.acara.edu.au/verve/_resources/AC_SCIENCE_INFO_Senior_Sec_v1_FINAL.pdf 

_____________________________________________ 

Science inquiry is a multifaceted activity that involves making observations; posing 

questions; examining books and other sources of information to see what is already known; 

planning investigations; reviewing what is already known in light of experimental evidence; 

using tools to gather, analyse, and interpret data; proposing answers, explanations, and 

predictions; and communicating the results. Inquiry requires identification of assumptions, 

use of critical and logical thinking, and consideration of alternative explanations. 

National Research Council. (1996). National Science Education Standards. Retrieved 8 

December 2011 from http://www.nap.edu/openbook.php?record_id=4962 

_____________________________________________ 

The position paper on the teaching of science – supported by a large body of research on 

science education – recommends a pedagogy that is hands-on and inquiry-based. While this 

is widely accepted at the idea level, practice in India has tended to be dominated by chalk 

and talk methods. To make in any progress in the desired direction, some changes have to 

be made at the level of the syllabus. In a hands-on way of learning science, we start with 

things that are directly related to the child’s experience, and are therefore specific. From 

this we progress to the general. This means that ‘topics’ have to be reordered to reflect this. 

An example is the notion of electric current. If we think in an abstract way, current consists 

of charges in motion, so we may feel it should be treated at a late stage, only when the child 

is comfortable with ‘charge’. But once we adopt a hands-on approach, we see that children 

can easily make simple electrical circuits, and study several aspects of ‘current’, while 

postponing making the connection with ‘charge’. 
 

National Council of Educational Research and Training. (2005). Science Classes VI to VIII. 

Retrieved 8 December 2011 from http://www.ncert.nic.in/index.html 

http://www.acara.edu.au/verve/_resources/AC_SCIENCE_INFO_Senior_Sec_v1_FINAL.pdf
http://www.nap.edu/openbook.php?record_id=4962
http://www.ncert.nic.in/index.html


Inquiry-based teaching 

 

What is it? 

Inquiry-based teaching is much more than giving students opportunities to develop inquiry 

skills, such as posing questions; planning. Conducting and critiquing investigations; 

collecting, analysing and interpreting evidence; and communicating findings. Inquiry-based 

teaching is a construction approach to learning in which students learn not only inquiry skills 

but actively construct an understanding of the science phenomena they are exploring. 

Students are involved in inquiry-based learning when they develop understanding of a 

science topic through seeking answers to questions, developing explanations based on 

evidence they collect, modifying explanations based on further investigation of information, 

communicating and justifying conclusions. 

 

 

 

 

 

 

Types of inquiry 

The type of inquiry you use depends on several things – the nature of the topic or question 

being investigated, the range of resources available to students, the time available, how 

well your students work with minimal teacher direction, how confident you feel teaching in 

this way. Some activities are more suited to open inquiry, some are too dangerous. On the 

continuum from open to closed inquiry activities, you must decide for each what will 

achieve the best learning outcomes for your class, considering all of the above. 

 

 

 

 

 

 

How ready are you and your students to adopt and inquiry-based approach? 

You should consider your own experience and that of your students when you begin to use 

an inquiry-based approach to teaching and learning. Consider the skills you and your 

students have that equip you to benefit from teaching and learning in this manner. Choose 

the type on inquiry in which you, the teacher are not completely removed from your 

comfort zone and in which students are likely to achieve real learning and to hone the 

necessary skills, before progressing along the continuum of activity types to further 

complexity in teaching and learning. 

Students are involved in inquiry-based learning when they develop understanding 

of a science topic through seeking answers to questions, developing explanations 

based on evidence they collect, modifying explanations based on further 

investigation or information, communicating and justifying conclusions. 

Choose the type of inquiry in which you, the teacher, are not completely removed 

from your comfort zone and in which students are likely to achieve real learning 

and to have the necessary skills, before progressing along the continuum of activity 

types to further complexity in teaching and learning. 



Inquiry-based teaching  

Inquiry-based teaching requires less 

emphasis on: 

Inquiry-based teaching requires more 

emphasis on: 

science being interesting for some students science being interesting for all students 

covering many science topics studying a few fundamental concepts 

theoretical, abstract topics content that is meaningful to the student’s 

experience and interest 

presenting science by talk, text and 

demonstration 

guiding students in active and text and 

demonstration extended student inquiry 

asking for recitation of acquired knowledge providing opportunities for discussion among 

students 

individuals completing routine assignments groups working cooperatively to investigate 

problems or issues 

activities that demonstrate and verify science 

content 

open-ended activities that investigate relevant 

science questions 

memorising the name and definitions of 

scientific terms and facts 

learning broader concepts that can be applied 

in new situations 

learning science mainly from textbooks 

provided to students 

learning science actively by seeking 

understanding from multiple sources of 

information, including books, Internet, media 

reports, discussion and hands-on 

investigations  

assessing what is easily measures assessing learning outcomes measured that 

are most valued 

assessing recall of scientific terms and facts assessing understanding and its application to 

new situations, and skills of investigation, 

data analysis and communication  

 

end-of-topic multiple choice tests for grading 

and reporting 

ongoing assessment of work and the 

provision of feedback that assists learning 

 

 











What do students bring to the learning experience? 

 As research has shown, students come to any learning situation with established 

ideas formed from their direct experiences. These can be very powerful and in some 

cases, especially if they are misconceptions, can inhibit the learning of new concepts. 

 It is important for a teacher to, firstly, be aware of students’ prior knowledge and, 

secondly, be able to build on it. In some cases this may require confronting the 

misconception with experiences that will challenge and assist students to 

understand the scientific view. 

 

Alternative conceptions 

 Many empirical studies have shown that students hold pre-instructional conceptions 

about many phenomena and concepts that are substantially different from scientific 

concepts. 

 View of learning 
 Sometimes students hold two inconsistent views at the same time – intuitive 

and formal 
 Students’ alternative conceptions are often not recognised by the teacher 
 Research suggests that many students and teachers hold limited views of the 

nature of science 

 Various terms have been used to describe these conceptions: 
 Alternative conceptions 

 Misconceptions 

 Naïve conceptions 

 Mistaken beliefs 

 Intuitive ideas 

 Children’s science/mathematics 

 Research tells us that: 
 Students come to class with a range of prior ideas or conceptions 

 Many of these conceptions differ in important ways from the views that have 

been constructed by scientists and mathematicians 

 Students from different cultures and countries have been found to hold 

similar ideas 

 Students’ alternative conceptions can be a barrier to learning 

 These conceptions can be a starting point for the teacher to build upon  

 



 Sources of alternative conceptions: 
 Sensory experiences (Piagetian) 
 Language experiences 

 Cultural background 

 Peer groups 

 Mass media 

 Science instruction 

 Barriers to learning: 
 Alternative conceptions interfere with learning 

 Force is a property of an object associated with motion 
 Heat is a substance rather than a form of energy 

 Use of language for common and scientific concepts can differ e.g. energy, 

force, work, calculating 
 Students can do very well in tests and yet hold alternative conceptions. 

 

 What to do? Students need to be challenged and supported to make major shifts in 

understanding 

 

Examples of common misconceptions 

 Force of gravity is greater on heavy objects than lighter objects, making them fall 

faster 

 Objects moving at a constant velocity must have a force acting on them 

 The sun is living 

 Heat and temperature are the same 

 Current is the same as voltage 

 Seeds are non-living 

 Plants get food through their roots 

 

 

 

 



What is the 5Es model? 

To assist curriculum developers and teachers plan inquiry-based lessons that capture the 

essence of what we know about student learning, a number of models have been 

developed. One that has a significant impact in Australia is the 5E model. It was formulated 

by a group of US science educators, including Rodger Bybee, Paul Kerbis and Susan Loucks-

Horsley. 

 

In the model there are five distinct but interconnected phases. 

Engage 

The teacher captures the interest of the student in a variety of ways. For this purpose 

context is important as the connection made to engage students will influence how students 

understand the science concepts that will be introduced. The teachers also wants to know 

information about the students’ ideas and possible misconceptions. 

 

Explore 

In this phase students are normally involved with hands-on activities so that they have a 

common set of concrete experiences upon which the science concepts or skills can be built. 

In these explorations students are encouraged to use their own language to make 

connections and discuss ideas. 

 

Explain 

After a common set of experiences, the explanation which follows provides students with an 

opportunity to develop a better comprehension of the science concepts. This explanation 

may come from the teacher, students or third party sources like books, the Internet or films. 

It is at this point science terms and language are introduced to more clearly articulate and 

refine the science concepts. 

 

Elaboration 

This phase is often referred to as the application phase because students apply or extend 

their acquired learning to new situations. Such opportunities will also help students refine 

their ideas. During this phase students will use science language in their discussion. 

 

Evaluation 

Assessment is an important part of any learning process. Both students and the teacher 

need to know how much has been learnt and understood. 

 

 

















Session 3 Exploring Water 

Materials 

Activity 1 Water droplets,  groups of 2, 15 groups 

Per group 

¼ cup baby oil 

¼ cup water 

2 pipettes/eye droppers 

2 coloured toothpicks 

Food colouring 

1 A4 sheet graph paper 

1 A4 sheet wax paper 

 

Activity 3A Investigating cohesion, groups of 2, 15 groups 

Per group 

Five cent coin (or similar size) 

Cup of water (from Activity 1) 

1 pipette/eye dropper (from Activity 1) 











Session 4 POE Electric circuit activity 

7 groups 

Per group  

3 light bulbs 

1 battery of powerpack 

Alligator clips or wires to connect bulbs, battery 











































Session 5 Investigating 

Design and conduct an investigation to explore the bounce height of different balls on 

different surfaces 

Four groups 

Per group 

Tape measure, stop watch, at least four different balls, (eg table tennis ball, golf ball, 

softball, soccer ball, basketball), at least four available surfaces (eg concrete, lino, carpet, 

grass) 

Design and conduct an investigation to explore the effect of exercise on heart rate 

Four groups 

Per group 

Stop watch, stethoscope, skipping rope 
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