Using Science within a multi-domain context to promote deeper learning


Level 3: BOUNCING TENNNIS BALLS





�


Introduction:


A range of tennis balls are produced for different surfaces.  In addition, tennis players have their own preferences for different brands of tennis balls made for the same type of surface.  How differently do tennis balls bounce on different surfaces? 





Links to Level 3 of the Victorian Essential Learning Standards:





Strand�
Domain�
Dimension�
Elements of  the VELS standards for Level 3 addressed by this activity


Students…�
�
Physical


Personal and


Social


Learning�
Interpersonal


 Development�
Building social relationships�
… support each other by sharing ideas and materials, offering assistance, giving appropriate feedback and acknowledging individual differences�
�
�
�
Working in teams�
… cooperate with others in teams for agreed purposes, taking roles and following guidelines established within the task


… describe and evaluate their contribution and the team’s progress towards the achievement of agreed goals�
�
Discipline-


based


Learning�
Mathematics�
Number�
… round numbers up and down to the nearest unit


… devise and use written methods for whole number problems of addition and subtraction involving numbers up to 999


… devise and use written methods for division by a single-digit divisor�
�
�
�
Measurement, chance and data�
… estimate and measure length…


… recognise and use different units of measurement including informal…, formal… and standard metric measures… in appropriate contexts


… read linear scales…


… describe the fairness of events in qualitative terms


… use a column or bar graph to display the results of an experiment�
�
�
Science�
Science knowledge and understanding�
… identify the actions of forces in everyday situations


… identify different forms of energy and energy transformations in the everyday world�
�
�
�
Science at work�
… plan, design, conduct and report collaboratively on experiments related to their questions about living and non-living things and events


… select and use simple measuring equipment, use a range of appropriate methods to record observations, and comment on trends


… describe the concept of a fair test and identify the variables associated with an experiment


… develop fair tests to make comparisons and explain how they have controlled experimental variables�
�
Inter-


disciplinary


Learning�
Information and Communications technology (ICT)�
ICT for visualising thinking�
… use ICT tools to list ideas, order them into logical sequences, and identify relationships between them�
�
�
�
ICT for creating�
… with minimal assistance,…use ICT tools to capture and save images


… use simple editing functions to manipulate the images for use in their products�
�
�
Thinking Processes�
Reasoning processing and inquiry�
… apply thinking strategies to to organise information and concepts in a variety of contexts, including problem solving activities


… provide reasons for their conclusions�
�
�
�
Creativity�
… test the possibilities of ideas they generate�
�
�
�
Reflection, evaluation and metacognition�
… identify and provide reasons for their point of view, and justify changes in their thinking�
�



Part A		Student investigation





Students should investigate the question: “How differently do tennis balls bounce on different surfaces?”


Teacher’s notes:


1.  Students should be organised into groups to perform experiments


2.  Students should negotiate roles within their groups  


3.  Experimental results could be recorded digitally, and included in presentations


4.  Fair testing should be discussed with students .  Possible ways to ensure testing is fair include dividing class into groups so that each group investigates a separate “fair test” question, for example:


- students test one type of ball on a variety of surfaces


- students test a variety of brands of tennis balls on one type of surface


5.  Students should prepare a group report: may be written/ oral/ combination


6.  Results should be presented in the form of bar graphs


7.  Different groups of students may report to remainder of group about the results of their experiments


8.  Class discussion to compare results, and consider further experiments


9.  The template below could be downloaded to students to manipulate and complete








Part B		Student template for planning and recording experimental results





Name: ________________________________________________________________________


Group members:


_______________________________________________________________________________





Question: (What are we trying to find out?)





_______________________________________________________________________________





Determining experimental variables:


� SHAPE  \* MERGEFORMAT ����





Our prediction (What do we think will happen and why?)


______________________________________________________________________________





______________________________________________________________________________





______________________________________________________________________________





______________________________________________________________________________








What equipment do we need? How will we set it up?  (Labelled drawings – may be manipulated captured images - of the equipment and materials we will need)





�


















































Procedure (What will we do? How will we keep safe? Our list of the steps in our experiment): 


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________





Recording our results (What is the best way to record our results? Are our results the same as, or different from, the results of other teams?)








Results:


























�
�






Explaining our results  (What happened to…<dependent variable>…when we changed… <independent variable>…?  Why did this happen?)





What happened to …(the dependent variable)…when we changed… (independent variable)…?











Why did this happen?




















�
�



Conclusion (What is our answer to our investigation?)





What is our answer to our investigation?�
�



Reflection  (How well do I think we did the investigation? Could we improve the way we did the investigation? What questions do I have which could be investigated in future?)





How well do I think I did the investigation?
































I think we could improve the way we did the investigation by…: 






































What questions do I have which could be investigated in future?




















�
�
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Independent variable


(what will be changed in our experiment?)








Controlled variables


(what will  be kept the same in our experiment?)





Dependent variable


(what will be measured or observed in our experiment?)























What could affect what we measure or observe in our experiment?











