Sequence 2 - Focus: Scientific Investigation
Lesson 1:
This lesson sequence was based around a BOSTES mandated scientific investigation assessment (Figure 26), where students
were required to design their own experiment to scientifically test what was the best coffee cup to use for a takeaway shop in

the area over three lessons in class.

In Lesson 1, the data analysis of student PLP's (Figure 21 & Appendix A, B & C) were used to conclude that a scaffold would
be required for learning support students to succeed in undertaking a higher order assessment task of this nature. | first
designed the scaffold in consultation with my ST for each lesson (Figures 27, 32 & 37), and then approached the science
faculty regarding its implementation. It was well-received and implemented for all learning support students throughout the
entire science faculty (Figure 22). During the lesson, | used a range of pre-assessment strategies (Figures 24 & 25) to gain
student understanding of the scientific method. Based on this data, further lessons would involve explicit teaching of

numeracy strategies. Ultimately, the scaffold had a positive student impact resulting in a high level student response from the

learning support students (Figure 28).

As this assessment task requires a large range of assumed knowledge and higher order thinking on the scientific method, it is
important that pre-assessment be conducted to ensure students understand the concepts required to be successful. Some
important concepts include hypothesis, variables, how to conduct a fair test, and how to collect data. To test these, my ST
suggested the use of active learning cards (Figure 24) and an active learning activity called Hot Seat (Figure 25).



Education Student Sehoal

Lessonduration [~ e Year 8 Perind: 1

Science

Curriculum area Topic Energy Date 24 /10

Lesson Title/Focus Coffee cup experiment- planning the investigation

Syllabus Outcomes

collaboratively and individually produces a plan to investigate questions and problems SC4-5WS

identify trends, patterns and relationships, and draw conclusions SC4-7WS

selects and uses appropriate strategies, understanding and skills to produce creative and plausible solutions to identified problems SC4-BWS
presents science ideas, findings and information to a given audience using appropriate scientific language, text types and representations SC4-9WS
discusses how scientific understanding and technological developments have contributed to finding solutions to problems involving energy transfers
and transformations SC4-11PW

Lesson Intentions (at the end of this lesson students will.. knowledge, skills, attitudes, understandings)
Students understand the process of the scientific method and key concepts such as aim, hypothesis, method, variables, control and how to collect data.

Assumed knowledge (ie topic, conceptual understandings, language structures and features, literacy, numeracy and ICT skills, previous stage
outcomes)

Basic knowledge of a scientific report e.g. hypothesis, variables, materials list, method. However, they will be recapped over during this
lesson.

Differentiation
I have designed an assessment scaffold that will has been approved for use by all staff across the science faculty with identified learning support
students for differentiation.

Facus for Literacy Numeracy ICT
Literacy assessment on writing a scientific | Data and units of measurement Writing report digitally
report

Resources and WHS

Assessment task, books, laptops.

Figure 21(a): Lesson plan 1; Sequence 2 - Coffee cup experiment planning.



Teaching and Learning Sequence

Timing

What teacher does and says

‘What students do and say

Assessment and feedback strategies

Introduction

5 minutes

Welcome in year B- form 2 lines outside the class
make sure to settle students before entering.
Setthe them and ask students to sit with their

roups.
rite up the 5= minute classroom management

rategy on the board.

n PowerPoint have learning goals for the lesson
rojected. Tell students about assessment task.

Students enter class in an orderly manner and take
their seats,

Laptops closed and listening.

Students ask questions

Werbal feedback

Body

15 minutes

10 minutes

20 minutes

un Pre-assessment of student knowledge of
ientific method. By using:
] ABCD cards- pre-assessment multiple cholce on
ientific method concepts
] Hot seat activity- using randem name
nerator- and select students to sit in the hot
at and describe a sclentific method concept. If
they are correct they win a prize- if not their peers
help them.

pfter pre-assessment, run over the most
important science report principles such as
variables e.g. teach mnemonic Cows Moo Softly.
Run through risk assessment and picking materials
for the experiment.

nstruct students to complete report from aim up
1o a completed method section as we start the

xperiment tomaorrow. Hand out differentiated
E(aﬂulu’-i.

Collect the student coffee cups with names
abelled.

MNOTE any groups without 3 cups in total,

Students listening and can ask any guestions or
concerns

Students can ask guestions or concerns that they
lhave

Learning support students working from
differentiated scaffold.

IStudents hand in cups

Formative pre-assessment to check for current
understanding

Werbal feedback

ICollect the student work samples and check over
For student understanding.

Conclusion

5 minutes

ap scientific method steps we have covered.

humbs up or down [formative assessment) to
heck the number of groups that have completed
eir method and feel ready to begin the
xperiment on Wednesday.

[Students raise hands

Werbal feedback




General Implications

-Literacy Difficulties

-Dyslexia — Specific learning disorder with impairment in reading, difficulties with word reading accuracy,
rate/fluency

-Possible impairment in written expression

-Can speak Italian

-Reading recovery

-NAPLAN 2014: Band 4 — Writing and Spelling

-Spelling Mastery B; Decoding B2 programs completed in Junior School

Class Implications

-Encourage reading, but be aware he may need advance waming before being asked to read out loud
-Provide assistance — such as vocabulary lists to assist with extended written responses
-Accompany written directions with explicit spoken instruction

-Needs more time to read questions or task instructions before he starts the task itself
-Will require more time to write his answers

-Sometimes allowllllll to answer questions verbally rather then writing them down

- Vov'd benefit from more time to complete exams not specifically testing reading
-Reduce - written work so that quality rather than quantity is measured

-Special Provisions for all exam blocks in Leaming Support

-Attends Literacy Lessons in Learning Support, Please SEE— if issues arise.

Figure 22: Student PLP




Coffee Cup Experiment B2

- 2 Reply all

YEAR 8 Coffee cup sc...

n
:

fee Cup Adjustme.

Y

Hi Everyone

.i-..a-; written up a modified scaffold for a few boys in our class that are in leaming support and need extra assistance
| have spoken tc-.und she said a few students across the classes would also benefit from this scaffold - please see attached list of students.
| will print out booklets for all of these students - 5o they have more guidance in the completion of their assignment task.

P

It is same marking criteria just modified to assist them during the process. Let .o' myself if you need any help

At this point s add ga '|I|'|||r,'1r|'.'r:' section and mak ng the Spaces larger for 0ig handwrit ng - can everyone piease nave a look and let us

know if you can think of some more/better adjustments

Thank you,

Figure 23: Evidence- email confirming the use of the scaffold for learning support students.

The scaffold (Figure 27) was ultimately utilised for sixteen learning support students across the entire Year 8 cohort. Five of these
students were in my Year 8 class.



Figure 24: ABCD cards - Formative Pre-assessment

Activity: involved a range of multiple choice questions asked on
scientific method concepts .

These included concepts such as:

e What is a hypothesis?

e |dentify the Independent, dependent and controls.

Students then raised their cards in the air. This is an effective
formative assessment that increases the rate of opportunities to
respond (Simonsen, Myers & Deluca, 2010) and quickly identifies
students prior knowledge visually to the teacher.




Random Name Picker!
Edit/Save | New | Share/Embed

Figure 25: Random name generator used during Hot Seat activity

Activity: A random name generator was used to
select student at random. They then came to
the front and sat in a chair (the hot seat). A
scientific word was asked and they had to
explain it's meaning. For example “what is the
independent?” “It's the thing you change!”.
According to Regier (2012), this is a quick,
effective and engaging formative assessment
for student concept understanding.




THE TASK

* You have been asked by the local colfes shop to determine what is the best
takeaway coffes cup to be used.

®  You will need to determing the varlablas you think would qualify a coffee cup
as ‘the best'.

*  You will need to design and camy out an investigation to tast vour chosan
varlables and present your findings In the form of a written report.

®  You will work in pairs over throe lessons in class to undertake the practical
tashe

* You wiil submit an Individual repert. You will have TWO lessons in class time
and may use your own time to finish the task,

MNote: You will need 1o purchasze different takeaway coffee cups for use In the
oxperiment. It ks importart to take note of the cost of the purchase of the
cups #s this may be impomant for your Investigation,

The school will provide your proup with only ONE type of Styrofoam
takeawiy coffes cup.

WHATTO HAND IN:

Write a scientific report for your investigation — a plannerfscaffold is
provided on the last page of this document.

* Yourfinal scientific report must include the following headings:

Title

Aim(s)

Hypothesis

Risk Assessment and safoty precautions

Experimental Variables

Equipment List

Method

Results & Data - tables and graph should be included here
Discussion and Evaluation

Condlusion

SCIENCE REPORT SCAFFOLD
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Figure 26: Original assessment task

The nature of this task is highly challenging. To be successful, the design of a scientific investigation requires a solid
understanding of the scientific method and higher order thinking to apply the scientific method to design a fair test. This
high level of understanding required was the justification behind designing the scaffold for learning support students

below (Figure 27).




LESSON 'l . Conirclled Varlables: [factors fhat MUST be kept the same)
WHICH COFFEE CUP IS THE BEST? Qb it '

Title of your experiment:

Alm: [what am | trying fo find out?

Methed: |your detoied step-by-step instrucTions in past tense)

1.

suggest

Tour job now I 1o deleimine e besl collee cup Mo | =1y
use. T

Hypothesls: |[what | fhink will haopen)

LESSCIN OUTLINE FOR YO UR PROJECT:

Lessan Whnat 1o da Poge/s Dane? | i
Risk assessment: [Safety precautions
-‘ ¥ l [ i E 3 [:!
2 Foliow your method to do your expedment ond record Resuts &5 0O
Equipment Rsk:
= 3 different kinds of cups |e.g. paper, foom and plasfic|
& 3 themmomeiers
C o on ong DECussio g
_OnciLsion ond DSCUssio . D & slectric ketfla [and water|
& stopwalch
s measuring cylinda

IMPORTANT:
4+ After each lesson, GIVE YOUR BOOKLET TO YOUR TEACHER.
+ Feel fee fo use 1he back page of this Booklet 1o jo! down ideas of noles!

independent Variable: [the ONE foctor you change on purpose)

=]

Dependent Varlable: [what is the thing that | will record?)

According to Sweller & Kalyuger (2011)

scaffolding is pertinent in reducing a

Figure 27: The scaffold for learning support students student's cognitive load. Reducing the

cognitive load will make learning more
manageable for a student already struggling
with other overwhelming aspects of the task

increasing student achievement improving
overall learning achievement.
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Figure 28: Assessmentiscaffold for learning support students example.



5. Teachers assess, provide feedback and report on student learning

Engaging pre-assessment activities on scientific report principles. The ABCD cards gave a
quick visual of what concepts students knew. E.g. majority of students knew what a
hypothesis was but majority were confused on graphing and quantitative vs qualitative. The
hot seat activity was well received and the class was super engaged. A number of problem
areas students were not sure on were identified in numeracy.

General comments (including evidence of confinually improving professional knowledge and practice, abiiity fo respond
constructively fo the advice and feedback of colleagues and commitment to being actively engaged in the profession and wider
community)

An excellent lesson ~apprﬂached the science faculty about designing a support
scaffold for learning support students within Science for the BOSTES mandated
assessment which contains higher order thinking. This has resulted in many of the learning
support students failing the task or having a non-attempt in previous years. scaffold
has been very well received by both the students in his class today. The science faculty as
a whole and the learning support staff have all had positive feedback. s actively trying
to differentiate and support all students in this highly varied ability class.

RHecommendation for next time

Based off pre-assessment- next lesson add in numeracy techniques to help the students
understand graphs.

Figure 29: Teacher Observation Feedback




Sequence 2 - Focus: Scientific Investigation

Lesson 2: Literacy and numeracy strategy: Designing a scientific report and scaffold of tables

In Lesson 2, students finished collecting data during a practical lesson and then used the results to create a graph for their
reports. A numeracy strategy was implemented where mini whiteboards were by the students were they graphed their results
set and then held up the boards so the teacher could assess student understanding (Figure 31). A scaffold of the graph was
also created for learning support students (Figure 32), and an ICT strategy was used to help generate graphs for students that
required more help (Figure 33). The lesson plan can be observed in Figure 30, and the teacher observation feedback is in

Figure 34.



.ngl:gffun Student School
Lesson duration [*> Minutes Year 8 Period: 2
Curriculum area | *#*"°® Topic Energy Date 26/10

Lesson Title/Focus Coffee cup assessment- practical and results collection

Syllabus Outcomes

collaboratively and individually produces a plan to investigate questions and problems SC4-5W5

identify trends, patterns and relationships, and draw conclusions SC4-TWS

selects and uses appropriate strategies, understanding and skills to produce creative and plausible solutions to identified problems SC4-8WS

presents science ideas, findings and information to a given audience using appropriate scientific language, text types and representations SC4-9WS

discusses how scientific understanding and technological developments have contributed to finding solutions to problems involving energy transfers
and transformations SC4-11PW

Lesson Intentions [at the end of this lesson students will..knowledge, skills, attitudes, understandings)
Students are to understand how to collect and graph the data for the results section of their scientific investigation

Assumed knowledge (ie topic, conceptual understandings, language structures and features, literacy, numeracy and ICT skills, previous stage
outcomes)

Basic knowledge of a results table and how to construct a column graph- howewver they will be re-taught depending on the results of
formative assessment of graphs using mini whiteboards.

Differentiation

I have designed an assessment scaffold that will be used by all staff across the science faculty with identified learning support students for
differentiation.

Focus for Literacy Numeracy ICT
Literacy assessment on writing a scientific | Data and units of measurement Writing report digitally
report
| Resources and WHS

Assessment task, books, laptops.

Figure 30(a): Lesson 2; Sequence 2 - Numeracy Strategy for Graphing



Teaching and L

Timing

arning Sequence
What teacher does and says

What students do and say

Assessmentand feedback strategles

Introduction

elcome in year 8- form 2 lines outside the class
ake sure to settle students before entering.
nstruct students to sit with their groups.

Students enter class in an arderly manner and take
their seats.

check number of groups that completed their
results and understand how to complete their
results section,

[Students hand im their work for the lesson to be
khecked by the teacher,

5 minutes rite up the 5 minute classroom management Laptops chosed and listening. Werbal feedback
rategy on the boand.
n PowerPoint have learning goals for the lesson  [Students listening and can ask any questions or
rojected, Go over safety and safety deme, results concerns
ble drawing and experiment goals for the lesson.
Body fety talk and demo correct handling of I:EITIng Etudunrslisienlng and can ask any questions or Werbal feedback
ater with students, Consequence- if acting concerns
5 minutes angerously they will sit and complete report for
he rest of leszon.
sing worked example of excel table scaffold to [Students can ask guestions or concerns that they
how students how to collect experiment data. [have
eck student results collection strategy before
ey collect equipment.
irculate throughout groups conducting
20 minutes xperiment helping them and aiding when
inecessary. Check students work samples
[Students hand in cups
Students are to pack away equipment.
20 minutes With minl whiteboards- students are to draw their
data
Students complete quick feedback survey [Students complete survey Check survey responses
regarding teaching and learning in the past 3
hweeks- guestions relate to standards on GTPA.
Conclusion
5 minutes [Thumbs up or down {formative assessment) to Students raise thumbs. Check through student work samples for

understanding and to Inform future teaching.

Figure 30(b): Lesson 2; Sequence 2 - Numeracy Strategy for Graphing




Figure 31: (NOTE: this is not my own image but is used to illustrate an identical process that was
implemented during my lesson).

The use of mini whiteboards allowed a greater opportunity of student responses and was an effective
formative assessment to immediately visualise the class understanding of graphs.

Wiliam & Leahy
(2015) posit the use
of mini whiteboards
as an effective
formative
assessment. Used in
conjunction with

numeracy activities
such as this are an
immediate visual of
what the class needs
help on. Data from
this activity was used
to inform planning for
Lesson 3 (Figure 38).




LESSON 2:

Cod porler gapariree nt @0 recoed rosuhs i g TABLE a~d o CRAPH

- = Thls poge ond os net page
Riiially | Gualitaive - SEIEfanHET]

By TSl |wﬁqmmummmmwwmmw

Pegras (rebing)

Figure 32: Scaffold created for learning support student sample - excellent attempt by learning support
student at the graph.

Note: Results section was left empty, as there was not enough time to glue in their tables during the lesson. However,
it should be a graph of temperature difference, and the title and axis labels need correcting in Lesson 3.



Graphs and charts are great
becausa they communicate
informailon visually. For this
reason, graphs are often used
in newspapers, magazines and
businesses around the waorkd.

NCES constantly uses graphs and
charts in our publications and on the
web. Someiimes, complicated
infarmation is difficult to understand and
needs an illustration. Graphs or charts
can help impress peopla by getting your
point across quickly and visual

Here you will find five
different graphs and
charts for you to
consider. Mol sure about
which graph o usa?
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Figure 33(a): ICT tool - Create a Graph

,,,,,,

" res vuna | morwaia) sae )| ewea )| usisaq



Temperature Drop In The Coffee Cup
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Rigid Cup
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Harish et. al., 2013
found that the use
of ICT to teach
science had an

effect on increasing
engagement in
science. This
activity guides
students step by
step in the making
of a graph based
on data they have
acquired.

Figure 33(b): ICT tool - Create a Graph
Students struggling with the use of excel were either able to draw their table or were guided

through the graph with this ICT tool which guides students in creating a graph based on their data
set.



General comments (including ewidence of continually improving professional knowledge and practce, abiity fo respond
constructively to the advice and feedback of colleagues and commitment to being actvely engaged in the profession and wider
community)

Classroom management- Excellent improvement in control on classroom management this
lesson. Took on advice for CM during practicals- making sure all students are silent and
completely settled- two lines before entering. You also used a starter activity on graphs so
they immediately have something to do focus on upon entering the classroom. You are
starting to establish a routine and effective use of 3,2,1, count down for silence (verbal/

non-verbal communication).
Use of mini whiteboards for the graphing section was an effective formative assessment

Recommendation for next time

Make a scaffold for some students for next lesson that are still having trouble with the
graphs based on the mini white-board formative assessment.

Figure 34: Teacher Observation Feedback




nce2-F : Scientific Investigation

Lesson 3:
In this lesson, based on the formative assessment of mini white boards in the previous lesson, it was clear that many students

were still struggling with the creation of graphs. Therefore, an excel spreadsheet scaffold was created to allow students to
input their data to generate their column graphs. Students also used the traffic light cards (Figure 36) and moved into ability
groups based on how confident they were in finishing their reports conclusion/ discussion session. The student samples can
be seen in Figures 37-40. The lesson plan can be observed in Figure 35, and the Mentor Feedback for this lesson is in Figure

41.



Eiducation Student Schaol
50 mil
Lesson duration minutes Year 8 Period: 4
=
Curriculumarea | Topic Energy Date 27/10
Lesson Title/Focus Coffee cup assessment- Final theory lesson
Syllabus Outcomes

collaboratively and individually produces a plan to investigate questions and problems SC4-5WS

identify trends, patterns and relationships, and draw conclusions SC4-7WS

selects and uses appropriate strategies, understanding and skills to produce creative and plausible solutions to identified problems S5C4-BWS
presents science ideas, findings and information to a given audience using appropriate scientific language, text types and representations SC4-9WS

discusses how scientific understanding and technological developments have contributed to finding solutions to problems involving energy transfers
and transformations SC4-11PW

Lesson Intentions (at the end of this lesson students will...knowledge, skills, attitudes, understandings)

Students are to have an understanding of how to write a scientific investigation report to successfully complete all sections of the summative
assessment.

Assumed knowledge (ie topic, conceptual understandings, language structures and features, literacy, numeracy and ICT skills, previous stage
outcomes)

Basic knowledge of a scientific report e.g. hypothesis, variables, materials list, method, results, discussion, conclusion.

Differentiation

I have designed an assessment scaffold that will be used by all staff across the science faculty with identified learning support students for
differentiation.

Excel scaffold for data and graphing

Focus for Literacy Numeracy ICT
Literacy assessment on writing a scientific | Data and units of measurement Writing report digitally
report

Resources and WHS

Assessment task, books, laptops.

Figure 35(a): Lesson 3; Sequence 2.



' Teaching and L

arning Sequence

esults/ discussion section we have covered in
odays lesson, Thumbs up/ down [formative
ssessment] ask students if they now feel
onfident to complete the report

Timing What teacher does and says What students do and say Assessment and feedback strategies
Introduction [Welcome in year 8- form 2 lines outside the class  [Students enter class in an orderly manner and take
imake sure to settle students before entering. thelr seats.
Settie them and ask students to sit with their
S minutes lgrougs.
Wirite up the 5- minute classroom management Laptops closed and listening. Werbal feedback
ptrabegy on the board.
Starter questions on graphs on the screen &g lStudents answer then discussion on starter Feedback
what is the dependent variable in this graph? lguestion answers
IProject learning goals on the board for the lesson. [Students write in diaries the duee dates and details
laf the submission.
Body
& minutes nstruct students hold up the traffic light cards- [Students move into ability groups depending on  [Traffic light card- formative assessment strategy
een, red, yellow based off of how confident they [the level of help they feel that they need. E.g. red
feel about the results- graphing and discussion, oup will work with the teacher directly in the
eonclusion section of the report. onstruction of their graphs. Yellow group use the
cel scaffold independently with aid from the
eacher- Green group that have finished move onto
iscussion/ conclusion.
10 minutes Based on formative assessmant data (mini [Students use the excel sheet and ask questions on [Check students work samples
mwhiteboards- tast lesson) instruct students an exceljany difficulties they may have.
results scaffold has been created to help them
konstruct graphs. Demonstrate how to use the
lexcel scaffold on the projector screen,
25 minutes Students work on the discussion/ conclusion [Students are to complete discussion/ conclusion,
ection of their reports.
rovide information on gualitative variable and
wplain using worked examples e.g. recyclability of
the cup may be a qualitative factor.
Conclusion
5 minutes ecap the due date and the key concepts of the  [Class listening and participate in discussion. The final report due in based on all work over the

previous 3 lessons will be marked and student
results analysed for impact on student learning.

Figure 35(b): Lesson 3; Sequence 2.




Figure 36: Traffic light cards used for ability grouping.

Ireson & Hallam (2001) have found that ability
grouping can boost engagement and learning
outcomes for students as students can learn at
their appropriate level with less apprehensive to
asking questions suitable to their understanding.
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Figure 37: Conclusion/ Discussion scaffold for lesson 3 and learning support student work sample.
The student impact of the scaffold resulted in completion of the work. This learning support student was able to
successfully complete the entire report within the 3 class lessons.



This is an example table and graph that you can follow. Do not copy the example into your assessment report. You must input your own results in the blank table below.

Time [minutes]

Initial temperature= 0 minute

[Final Temperature= 5 minutes

Result 1 Result 2 Result 3 Average |Result 1 Result 2 Result 3 Average  [Temperature change (Initial- final)
Cup1('c) 88 89 87 88.0/ 74 73 75 74.0 14.0
Cup 2 ["C} S0 92 40 90.7 75 Fil-] 74 75.0 15.7
Cup 3 [*C) a5 86 85 5.3 }'.’l| T2 13 Ta.7 127
Fill in this table below with your own results and create your own graph Graph of temperature change
Time (minutes) iR
Initial temperature= 0 minute |FIna!I Temperature= 5 minutes o 16
Result 1  Result2  Result3  |Average  |Resultl  Result2  Result3  |Average =
Cup 1 [*C) E 10
Cup 2 [°C) g :
Cup 2 [°C) E 4

Cup 1{7C) Cup 2 [C)

Cup tyose

Cup B {"C

Figure 38: Excel scaffold created based upon low student ability in graphing with formative assessment on
whiteboards in lesson 2.
Students can fill in the table scaffold with their data to calculate their results.



Initial heat

80 degrees celsius

80 degrees celsius

10 degrees celsius

76 degrees celsius

85 degrees celsius

67 degrees celsius

73 degrees celsius

81 degrees celsius

B5 degrees celsius

= | By

71 degreas celsius

78 dagrees celsius

B4 degrees celsius

68 degrees celsius

76 degrees celsius

62 degrees celsius

GE degrees celsius

74
degrees caelsius

Temperature 14 degrees 15 degrees -
difference
Initial temperature= 0 minute Final Temperatures § minutes
Resuit 1 Resul 2 Reswltd  Average  Rewultl Reswltl  Aesultd Average
p1{C) &7 1 BD 747 58 &7 B& B3.7 1.0
pa{*C) LE &2 L 780 54 74 65.0 130
pifC) 7 52 70 B4 47 &0 563

Graph of average temperature change (*C)

& Temperatube ["C)

140
pEL)
(=1

L L]

L1
o
Lo

a9
Cup 1 D)

Discussion and evaluation

The temperature of the water in all three cups dropped over time (as expecied). In all three
attempts, Cup 2 performed well compared 1o the ather two cups. However, the performance
of each cup was different during each attempt. This could be because we did not conlrol the
starting temperature. We could improve this experiment by making sure that each time we

Cup 2] Cup X

60 degrees celsius

atternp! the experiment we start with water of the samea temperaiure in each cup.

We thought that we were putting roughly the same amount of water in each cup, but we
didn't measure it. If wa were to repaat the experiment, we would measure the volume of

waler with a beaker or a measuring cylinder

Temperature thange  (Initiak-final)

Hattie (2009) found that use of worked
examples have a significant impact on
student learning achievement. A worked
example of an excel graph was first
provided. Students then entered their
data into a scaffold to create their own

graph.

Student impact: A large number of
students were able to successfully create
graphs in their reports based on this
method in contrast to lesson 2 where
they had not met this goal.

Figure 39: Student sample of graph that was created using the excel scaffold based upon student data.

This student’s graph was awarded 5/5 based upon the marking criteria.



Finding The Coffee Cu

Aimn, In my experiment | am gaing to find the most efficient cup taking in
variables such as heat resistance and recyclability.

Hypothesis. | believe that the cup thal has the ridges on the outside will
insulate the best as it has an extra layer of cardboard. | believe that the
styrofoam cup will be the worst insulator as it has a lol of air in between.

Risk Assessment: Some of the risks involved include; Spilling the hot
waler and getting bumi, spilling water on the electrical outlets, breaking
the thermometer and spilling the water on other people.

Equipment List:
Thermometer
Kettle

Caoffes cups
Water

Laplop

Vanables:

Independent: Using different cups to check their heat resistance.
Dependent: Check the temperature of the cups with a thermometer
(heat). Controlled: For the controfled variables we will use the samea
thermomeler and wait 20 seconds to put the thermameter an the surface
of the cup and leave the thermometer on for 30 seconds for each cup.
We're also put the same amount of waler at the same temperature in all
three cups

Methad.

Step 1: Put the 3 cups on your bench and record their initial temperature,

Step Z- Pour in enough water for your expanment Into the kettle and
heat up your water.

Step 3: Pour 200 mL into the first cup and start the 20 seconds on the
stopwatch,

Step 4: After the 20 seconds put the thermometer in the waler for 3
minuies

Step 5 At 1 minute record the temperature of the water, Then again at 2
minutes and 3.

Step B Repaat steps 1-5 with the other coffes cups.

Step T Do these steps with each cup 3 times.

Besulis Of The Test
Ti Minutes) | Temperature Of | Temperature Of | Température of
{S't“':u&ml!m Cup) | Water Test 1 Water Test 2 'u:utnlur Tasl 3
"C) {"C) {"C)
Irvitial 85" To* Ba®
termperatune
1 Minute Fi- &a" TE®
2 Minutes T3* B5" Td"
3 Minutes 71" 63" 72"
Ti Minutes) | Temperature Of | Temperature Of | Temparature Of
l&%';:uﬁl Water Test 1 Watar Tast 2 'I.I:ql'l.'.ul Tast 3
("C) (") ("C)
Initial 88" Ba* B4*
Temperature
1 Minute T 76" i
2 Minutes 74" 73" 78"
3 Minutes o ™ 76

Figure 40(a): High level assessment student sample submission




Time (Minutes) | Temperature Of | Temperature Of | Temperature Of

(Rigid Cup) Water Test 1 Waler Test 2 Water Test 3
("C) {"C}) {("C)

Initial ap* Bo* Bi®

Temperature

1 Minute 73 75" Ta

2 Minutes 71* 73° 7a°

3 Minutes BO* " 74"

Initial temperatura: 79.33"
1 minute; 72.33%

2 minutes; 70.67°

3 minules: 867"

Temperaiure Drop: 10.66*

Becyclabilty Of the Cup;

Styrofoam is a very unrecyclable material and can really affect the
enviranmant if goes into the sea or is lefl on the sireel. Il cannol be
recycled which makes I less viable as a coffee cup. Out of the three
cups this ona is the worst for the environment so | wouldn't recommend

using tham.

Smooth Cup:

Initial temperature; B5®

1 minute: 78.33°

Z minutes: 75.00°

3 minutes: 68.67°
Temperature Drop: 16.33°

Recyclability Of the Cup:

The smooth cup is mainly made of cardboard which makes it very
environmentally friendly. The only bad part about the cup is the fact that
it has a plastic lid which is very bad for the environment and if not putin
a bin can negatively affect our sea life or other animal life.

Initial temperature: B0.33*

1 minute: 75.67"

2 minutes: 73.33°

3 minutes: 71.33°

Temperatura Drop: 9°

Becyclability Of the Cup:

This cup is very similar to the smooth cup as it is also made out of
cardboard and has a plastic lid, but it's rigid outer layer is made out of :
cardboard instead of non recyclable material. Although the outer layer is
made af cardboard it uses more materials which means it would cost
more and is more rubbish.

Graph.
Im-h,-“hmmm
H
105
18 @i 33
18.5
-
LEE]
12 10,56
10.5 Tk -Iﬁ-nlmnn
- o
£}
7.5
(= 5
4.5
-
1.8
0 =
Styroioam Sancdh Rigia Cup
Cup Cup

Cigan

Figure 40(b): High level assessment student sample submission




| think that the tests were faj )
took the e fy good as we tested each cup three times

took the results from that. One thi 't
38 wel as hoped is that the smooth wmmumgﬂw
E“Hmmﬂgamm | believe that If we had an infrared
rmometer il would have been more reliable in telling the temperature
on Ihe outside of the cups. Apart from those factors | think that my tests
were reliable and did show me which cup was the most efficient,

Conclusion:

From the graph and the other results above it and the other results
recorded it shows the differences of the cups using their recyclability and
their heal resistance. From the research gatharad | belisve that the
smooth cup s the best as it insulates the coffee the best without i going
ta cold so you won't bum your hands when halding it. It is also the best
for recyclability a5 it uses the least amount of materals and the materials
it does use are mosily recyclable. The second best cup is the rigid one
as atthough i doesn't insulate the water as will as the styrofoam one if
is much betier for the anvironment as most of it's matarials are
recyclable. | have chosen the styrofoam one as the worst one, aven
though it is one of the bes! insulators it is not recyclable at all and if it "
went in the ocean it would ba termible for the sea life. Ancther reason for
the styrofoam cup being the worst is thal i is easily susceptible to being
broken which could cause the coffee lo leak.

e |

Figure 40(c): High level assessment student sample submission




General comments (including evidence of continually improving professional knowledge and praclice, ability to respond
construclively to the advice and feedback of colleagues and commilment to being aclively engaged in the profession and wider
community)

During the past 3 lessons teaching the in class coffee cup assessment, @@has taken on
all feedback (6.3.1.) to improve classroom management during practicals and now has a
solid routine in place (4.3.1). He has consistently used formative feedback to inform his
future lessons and has used a range of engaging pre-assessments and ICT resources
(2.6.1.). Overall his scaffolding for learning support students and differentiation through
ability grouping has helped the students immensely and their work quality has been much
greater this year than in last years assessment.

Figure 41: Mentor Feedback




Graph of Learning Support Assessment Marks
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58

Average mark (%)

50
2015 2016 2017

Figure 42: Overall impact on student learning.

This graph shows the increase in student achievement in learning support
students in comparison to previous years (Data was extracted from Sentral
database). Ultimately the student impact of this lesson sequence was
positive and the strategies utilised within the teaching and learning cycles of
the sequence were effective.




