[image: image1.jpg]\\lé/

/TL Toiara

PRIMARY SCHOOL

Krrovw}g] and Lednw)zj ﬁ(ja%én



                                         Report On Student Achievement


Aggregation:
 Term 2, 2014
Strand:      Physical World.
The Physical World strand provides explanations for a wide range of physical phenomenon, including light, sound, electricity, magnetism, waves, forces and motion united by the concept of energy which is transformed from one form to another without loss. 

By studying physics, students gain and understanding of interactions between parts of the physical world and of ways in which they can be represented. Knowing about physics enables people to understand a wide range of contemporary issues and challenges and potential technological solutions.

                                                                       (New Zealand Curriculum Page 28)

Achievement Aim   – 
the classes worked with a range of contexts 



across these aims.
In their study of the Physical World students used their developing scientific knowledge, skills and attitudes to:

1. gain an understanding of the nature of physical phenomena from practical investigation and the consideration of scientific models.
2. establish scientific concepts of energy and investigate ways in which  energy changes can be put to use.

3. explore and establish trends, relationships, and patterns involving physical phenomena

4. explain how physical phenomena are used in everyday technology and how such technology affects people and their environment.
Contexts studied during the Term 2 units were ‘Light and Colour’ and ‘Sound Energy’
- Unit Progressions Sound (Wks 4-6) then Light (Wks 7-9)

Earth Team, Matawhero team, Kõpũ team, Marama team
- Unit Progressions Light (Wks 4-6) then Sound (Wks 7-9) 
Ra team, Orion team, Milky Way team, Neptune team

Main Ideas Contained At Each Level Within The Strands:
	        Level 1 Context studied: 

            “Light and Sound ”
	Level 2  Context studied: 

             “Light and Sound”

	 The ‘ Big Ideas’ in the Neptune unit:

Light energy (Term 2) Sound energy (Term 3)
- Light is a form of energy

- Light comes from a variety of sources including the sun

- Light energy travels out in all directions from all sources

- Light can be reflected and refracted

- Light can travel through space, air, many liquids and some solids

- Shadows result when light is unable to pass through a substance
The ‘ Big Ideas’ in the Marama, Milky Way and Kopu units:

Sound: 
- Sound is caused by vibration

- Sound vibrations can travel through materials

- The number of waves occurring every second (frequency) determines a sound’s pitch (how high or low it is)

- The size of the waves determines a sound’s volume (how loud it is).

Light and Colour: 
- Light is a form of energy that comes from a definite source (such as the sun or a light bulb)
- We see colours when different materials reflect different mixes of wavelengths of light.

- We see when light reflects off objects, enters our eyes and our brain interprets what our eyes ‘see.’

Shadows: 
- Size and shape of shadows change throughout the day
 - Changes are caused by relative position of Sun and Earth.

- Shadows are the relative absence of light where it’s blocked by objects.
- Some materials let through more light than others do… the less light that travels through the material, the more definite the shadow that is formed.
	The ‘ Big Ideas’ in the Orion and Matawhero units:

Sound: 
- Our ears can hear differences in sounds (L1).

- Sounds can be louder or softer, higher or lower (L1).
- For sound to be produced, something needs to move (L1-2).

- The harder we strike, blow, pluck or scrape sound makers (including musical instruments), the louder the sound it makes (L1-2).
- The larger the vibration, the louder the sound (L2).

- Sound travels as a wave, producing vibrations (L2).

Light and Colour: 
- Light comes from definite sources, such as the Sun or electric light bulbs (L1).

- When there is no light, we can’t see anything and when there is very little light, everything looks black (L1).
- The sun and plain electric light bulbs are sources of the full spectrum of visible light (L1-2).

- What appears to be ‘white’ light can be split into the pattern of colours visible in a spectrum or rainbow (L1-2).

- We “see” when sufficient light is reflected off surfaces and enters the eye (L1-2).
- Our brain interprets what our eyes “see” (L2).
- Surfaces and materials can transmit, reflect, or absorb light; some can do two of all of these things (L2).

	Level 3 Context studied: ‘Sound and Light’



	The ‘ Big Ideas’ in the Earth and Ra units:

Sound:
- Sound is caused when waves of vibration pass through a substance

- Sound vibrations can travel through a variety of materials

- The number of waves occurring every second determines a sound’s pitch

- The size of the waves determines a sound’s volume.  Large waves result in a loud sound.  Small waves result in a quiet sound.
Light and Colour:
Light is a form of energy

Light comes from a variety of sources including the sun

Light energy travels out in all directions from its source

Light travels very quickly

Light travels in straight lines

Light can be reflected and refracted. Prisms, mirrors, water and glass change the direction and speed in which light travels

Lenses or mirrors can be used to contract or spread out light

Light can be split up into a spectrum of different colours

Light can travel through space, air, many liquids and some solids

Darkness results when light is absent

Shadows result when light is unable to pass through a substance

An object that emits or reflects light can be seen

The image in a flat mirror is laterally inverted



	Values- Throughout the unit the following values from The New Zealand Curriculum will be modeled, encouraged and explored.
· Integrity, particularly with experiments and ‘fair testing’ which involves honesty, responsibility, accountability and acting in an ethical manner. 
· Innovation, Inquiry and Curiosity by thinking critically, creatively and reflectively to evaluate a scientific process and outcome.

· Community and Participation for the common good of the group
Key Competencies- Throughout the activities in this unit, there are many opportunities to develop the key competencies identified in The New Zealand Curriculum. In particular, this focus of learning develops the key competencies of:

· Managing Self  (Managing oneself when doing Scientific experiments) 
· Thinking    (Predicting, Observing, reflecting, questioning and discussing process/outcomes) 
· Participating and Contributing (as an individual and as a group member – active involvement
· Using Language, Symbols and Text

   Te Totara Reach for the Stars     
  Always Learning and Respectful             Smart Decisions and Self Managing



Achievement Objectives At Each Level

(Science in the NZ Curriculum)

______________________________________________________

Level One and Two
(generally Years 0 – 2, and Years 3 - 4 students)

Level Three
(generally Years 5 and 6 students)
The students will be able to:

	Strand

	  Level One and Two            

         Programme

       Science

 The New Zealand 

      Curriculum 

        ( 2007)
	Level Three Programme

       Science

 The New Zealand 

      Curriculum 

        ( 2007)



	                          The Nature of Science – overarching unifying strand


	Understanding about Science
Investigating in Science

Communicating in Science
Participating and Contributing


	· Appreciate that scientists ask questions about our world that lead to investigations and that open-mindedness is important because there may be more than one explanation
· Extend their experiences and personal explanations of the natural world through exploration, play, asking questions and discussing simple models
· Extend their experiences and personal explanations of the natural world through exploration, play, asking questions and discussing simple models
· Explore and act on issues and questions that link their science learning to their daily living
	· Appreciate that science is a way of explaining the world and that scientific knowledge changes over time
· Identify ways in which scientists work together and provide evidence to support their ideas
· Build on prior experiences, working together to share and examine their own and others’ knowledge
Ask questions, find evidence, explore simple models & carry out appropriate investigations to develop simple investigations.  
· Begin to use a range of scientific symbols, conventions & vocabulary

· Engage with a range of science texts & begin to question the purposes for which these texts were constructed

· Use their growing science knowledge when considering issues of concern to them
Explore various aspects of an issue & make decisions about possible actions

	Physical World

Students will:


	Physical inquiry and physics concepts
· Explore everyday examples of physical phenomena, e.g. movement, forces, electricity & magnetism, light, sound waves & heat

· Seek and describe simple patterns in physical phenomena


	Physical inquiry and physics concepts 

· Explore, describe and represent patterns and trends for everyday examples of physical phenomena, such as movement, forces, electricity and magnetism, light, sound, waves, and heat. For example, identify and describe the effect of forces (contact and non-contact) on the motion of objects; identify and describe everyday examples of sources of energy, forms of energy and energy transformations




Achievement  Data – June 2014
	Achievement

Level:
	Early Level

1
	Secure  Level 1
	Level 2
	Level 3
	Level 4


Class Level - Numbers of Students working at each level.
	Year 1

(153 students)
	30
	123
	
	
	

	Year 2

(146 students)
	1
	          145
	
	
	

	Year 3

(114 students)
	         
	            44
	70
	         
	

	Year 4

(125 students)
	
	  4
	          118
	         3
	

	Year 5

(98 students)
	    
	     
	23
	        74
	1

	Year 6

(81 students)
	
	     
	              9
	         67
	5


ANALYSIS AND RECOMMENDATIONS

All Students:

Number of students assessed across Year 1 - 6   717 students.

From the data above the majority of all year levels is either at or above
the Achievement Band Expectation.

(703 students at or above expectation Curriculum levels)

Overall throughout the school we have 98 % of the students working at or above the

Achievement band expectation.   This is an excellent result.

Male Students (Total:360)  

From the data above the majority of all year levels is at or above the Achievement Band Expectation. 

(349 male students at expectation Curriculum levels)
Overall throughout the school we have 97 % of the male students working at the

Achievement band expectation.   

 Female Students (Total: 357) 

From the data above the majority of all year levels is at or above the Achievement Band Expectation.
(351 female students at expectation Curriculum levels)

Overall throughout the school we have 98 % of the female students working at the

Achievement band expectation.   
Students not achieving at expectation levels – 14 students
Of these 14 students, 6 are ‘English as a Second Language’ students, so are often at a lower stage of development with literacy oral/written language development. Of these 14 students achieving at one level below expectation levels, 12 of them feature in our Learning Support roll, with learning delays. Of the students who have been at Te Totara longer than this year, they have all shown a rate of progress consistent with the general cohort, from the last Science data reported on in 2013.
Maori and Pasifika Students:
Number of Maori students (91) and Pasifika students (8) assessed across Year 1-6   

                                    99 students

  Of these students 89 are either at or above the Achievement Band Expectation.

· Maori Students - 89 out of the 91 are at expectation levels, which is a result of 98 % of Maori students at expectation level. 

· Pasifika Students – 7 of our 8 students are at expectation levels, which is a result of 87.5 % at our expectation level. 

  For our Maori students and Pasifika students this is a result of 97 % working at or above the Achievement band expectation. This is also an excellent result.
What went well with this unit of learning
· All teaching staff felt these units of work within the Physical world strand were

of a high level of interest and successful for the students because of the ‘hands on’ 

            interactive nature of the activities. The students got to follow the method of ‘a 

            scientist’ and use scientific vocabulary. These activities encouraged them to predict   

            (hypothesize), observe, record, evaluate and explain their findings.
· A number of experiments were conducted at all levels of the curriculum, which meant students gained an understanding of key concepts within each unit based on their direct observation of the properties of the transfer of energy and how it travels in the forms of light and sound. The students had the equipment and they were performing the experiments. This certainly challenged students’ assumptions about light and sound, forcing them to really ‘look’, observe and describe what they were seeing and hearing, not just what they ‘think’ they are seeing. 

· Several of the teams set up a ‘dark room’ by ‘blacking out’ an office area which other teams were able to use, in order to explore colour in the full light, half light and dark. This allowed the students to go over the experiment many times to enhance understandings.
· Many students did their own experiments and investigated aspects of these with a link into the Home Learning as an extension of their class work.
· Some excellent understandings occurred which stretched our more capable Science 

           students into sound understanding of Level 4 objectives, which will lead to further      

           investigations for them.
· This is the first time that we have recorded school wide tracking of assessment data in the Physical World strand of the Science Curriculum. In previous years we have reported on the Material World and Living World strands. 
In future years when we explore Physical energy again we will be able to make comparative statements in relation to achievement information across this strand.  The teachers found that in all areas as these were new concepts to the students, the learning needed to ‘take a step back before we moved forward.’ The understandings at an earlier curriculum area had to be secured before the cohort-relevant curriculum level could be explored.
· Curriculum integration occurred with the learning areas of; Science, Technology (I.C.T. and Production and Process strands), English (Oral – forming questions and hypotheses,  Written - Explanation, Procedural and Report writing. Reading and Research based), The Arts; Music - Musical Instruments and Visual Arts – exploring colour. Also our Senior students who are high achieving mathematicians extended their learning by measuring the speed of sound through a ‘fair testing‘ process. They could see the links between Science and Maths.
· Excellent resources were sourced and used. By splitting the unit into the two energy concepts we were able to have the resources shared with one team at each year level starting with one concept and then swapping over. It meant that useful information could be provided through teacher discussions with what had worked well, also sharing experiments and personal resources.

We had a model of an ear and an eye to explain the physical processes in the receiving of light and sound energy by the human body. The variety of media e.g. ‘Youtube, Suzie’s World, The Magic School Bus helped to demonstrate areas being taught e.g. colour spinner …actually seeing a spinner on a drill and the colours looking ‘white.’
· Our ‘English as a Second Language’ (E.S.O.L.) students benefited from some prior knowledge and specific vocabulary teaching by our E.S.O.L. teacher before the unit began.  It is great to see our E.S.O.L. teacher and part time teachers attending our staff meeting so that everyone is aware of our learning and how it is being developed throughout the school. This was great preparation. 

           Of our 57 E.S.O.L. learners the assessments show 51 of them as achieving the                  

           expected Curriculum levels in line with the cohort group. This result shows that 89 %        

      are achieving at the expectation level. This is a pleasing result given that for many                 

      of them scientific terminology is a very difficult barrier to overcome, however the 
      benefit of direct observation of the experiments will have enhanced understanding.    

      Looking closely at the teacher’s assessment sheets demonstrate a growth in  

      knowledge and skills for all our E.S.O.L. learners.
· A particular highlight of this unit was the opportunities presented for sharing learning at assemblies, both through the team and full school forums. This is valuable in showing school wide learning progressions and is showcases weekly on our website and Facebook pages.
Ideas for Future Action of this or a similar unit (Linked to our Strategic Plan)
· Development of teacher knowledge and their own understanding, particularly in these more abstract concepts. Specific targeted professional development in scientific areas for teachers. This can often be gained by a sharing of what is meant by the ‘big ideas’ and how to achieve and assess these. Curriculum knowledge of concepts and units need to be discussed to ensure that we have a common understanding of the levels of the curriculum, where our expectations for student learning are and where the students are currently achieving at.
 Paula Wine and I are continuing to run a full staff meeting each term to facilitate planning, progressions and shared understandings of the following term’s unit. This was excellent with this unit as the ‘hands on’ activities were set up for the teachers to all experience and discuss for themselves, prior to facilitating this with their classes.
· We need to continue to ensure the concepts taught are relevant to the students in terms of their learning needs and abilities. Extension activities should be offered to the group that they are targeted for whilst the other students’ learning is consolidated, at the appropriate level, to ensure success for all. Teachers need a clear understanding of the learning progressions in the units they are teaching in order to differentiate for the learners. For our very young students the abstract content needed to ‘broken down into a more simple way’ to understand the key ideas.  This is also a focus area in our staff meetings to build understanding within the staff with sequential Science development.
· Teachers were encouraged to schedule four Science sessions per week to ensure content breadth and depth and also link literacy and maths to this context.  Allow for planning time to check and build, if necessary student’s prior knowledge before extending this into the ‘cohort-relevant’ Curriculum area. Use literacy times to build additional Science understandings. 

· Continue to analyse and monitor a cohort of learners such as our Year 4 learners to check for trends and respond to emerging needs. With the units being sourced from Level 1/2 science resources, we need to ensure that what is being taught and assessed is the most relevant learning to increase understanding and skills.
· Teaching focus is to be ‘hands on’ learning as much as possible. This was very much the case during this unit.  The learning was very interactive and contributed to the high levels of student motivation, engagement and success.

· Simple Science investigations, which include home learning activities and informing the parents of the specific scientific focus, occurring throughout the unit and beyond into our learning plans for each student. 

          This is a powerful model of interactive learning between home and school which    

          leads to rich learning.
· Targeted purchases of equipment and resources need to be made in relation to specific teaching intentions. We found the experiment base of these units meant that simple sources of light and sound were in high demand e.g. torches, mirrors.
· Continue to foster Curriculum depth with relevant areas such as Sound energy and Music. Teachers commented that they will in future plan a parallel Music unit linking musical concepts like keys, octaves etc and also create ‘soundscapes’ with 
hand-made instruments. This Science unit has fostered possibilities of greater Curriculum connection. 
· Continue to support E.S.O.L. students through support programming with our E.S.O.L. teacher.   Use a variety of assessment procedures and ‘hands on learning to gauge/enhance their understandings of scientific processes.

          Prior vocabulary learning helped to increase the understanding of our E.S.O.L.    

          students.
· Encourage teachers to share aspects of this type of rich learning through the team and school assemblies as it has clear benefits for both presenters and viewers and is an authentic context to share understandings.

Curriculum Recommendation: To reinforce and build on the learning from this year, plan to teach a unit from the Physical World strand in 2016.  
This document on student achievement in Science - Term 2 2014 was reported to the Board of Trustees Meeting on 18 September 2014.

The valuable input of all staff is acknowledged in the preparation of this report.

Anne Fraser

(Deputy Principal / Curriculum Manager)

