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The following is an extract from a year 10 middle set physics lesson. This was the first time students had covered electricity within secondary
school. The lesson was designed to give students the opportunity to draw accurate circuit diagrams as well as introduce the meaning of key terms
(voltage, resistance, amplitude). The lesson had a particular focus on identifying circuit diagram symbols and having a roughidea of their use.

This is a section of the lesson plan which outlines the success criteria

d

Similar constraints and expectations for and assessment of learning.

- Success Criteria {dealylinked 1o each Learning of Pupis’ Learning
exams cho?en, even at thp? initial stage Qbijectve and releted to the process sndjor product | Evidence
to set consistent expectations for what atiearing) [What have the leamars to say/wite/do/produce -
. N - | to demonstrate learning]
is acceptable for drawing circuit +__ Straight lines, conrect ymboksina | = Drawn circuit dagrams in bnnl:/
diagrams '\) timely fashion (for drawing circuit o Written down ideason V, I, &

diagrams) + Verbal discussion participation

Able to discuss the terms and what
they think they mean
Canidentify the name of a
component when shown the symbol

{elther class wide or indvidually {(mmm—

Participation in whiteboard quiz,
Identifying the symbols

This allows for some flexibility within the lesson to assess
conversationally at what level they are accessing the topic.
Allowing students to first write down their initial ideas,
following with an informal class discussion enabled students
to start to build confidence in a seemingly overwhelming and
difficult section of the topic. This 'low stakes' approach to
questioning expressed that the purpose was for determining
at what stage students were at, not testing them

The focus of this example; the explicit use of AFL to determine the success of the lesson. This is especially
useful at this stage as this lesson was the students' first time learning about electricity since primary school.

This is a portion of the PowerPoint slides used as part of an AFL plenary for the lesson. This took the
form of a whiteboard quiz to quickly and efficiently determine the students' answers.

Students, as small groups, had determined
the symbol for each component as well as
their use from some cards they could match
up.

As they completed this they were encouraged
to look for any tricks to identifying the
symbols (e.g. a box usually signifies some type
of resistor, a diagonal arrow implies the
component is variable in some way etc).

They were encouraged to use any
tricks/patterns to help them remember the
different symbols.

Fobiowing slectrical corrponenty

s try 10 sermerhier

/

e o e b i e b My
[ —

Light Dependant Resistor
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This confirms using a second perspective that
the whiteboard quiz was well received, and
that for this aspect the AFL showed great
retention of the lesson content.

Circulation and conversations with students during
their main task allowed further investigation into
which aspects in particular appeared to be causing
issues.
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This image shows feedback from a lesson observer referring to the
AFL whiteboard quiz plenary of this Iesson
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From discussions with the observer (this class's regular teacher) it
was decided that some aspects from this lesson needed to be
reiterated in the following lesson.

This section of the lesson plan demonstrates the teacher's initial evaluation
of the their students' learning immediately after the lesson.
Evaluation of Pupil Learning

Evidence of Learning | Majority of students could i i i in the whiteboard
{including attitude to _quiz, MMJMMMM&ML

learning over time)) = Lesson was pitched too hard, students obwiously frustrated with not understanding
V, 1, R Rather than disrupt, students were mare likely to sttempt to struggle
through, shows excelient attitude towards their own learning, |

Rehash through voltage, current, and resistance definiticas. Use smpler analegy to
explain, and show madel answers.

 Next Steps for
Progress

5 - 6 .
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Light Emitting Diode (LED)

The analogy used in this lesson was how voltage, current and resistance
relate to the flow of water in pipes. Although this helped conceptualise

these terms for some, it was clear others just found it confusing. It was

decided that in the following lesson a student moving around the room
would be a more accessible way of explaining the key concepts.
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Variable DC Power supply

The last question was challenging as
the students had not yet covered this
symbol explicitly. It would rely on
students tying together a lot of the
knowledge gained within the lesson
thus far, and then relying on a little
background familiarity of the word LED
used in every day life.

Unfortunately the students were not quite
able to figure out the component name from
the last diagram. The answer was revealed to
the students at the end of the lesson, though
the observer suggested starting with this
challenge to start the next lesson.

This showed the teacher that every student had at least made
some definite amount of progress over the course of the lesson.
The whiteboard quiz allowed to check the understanding and
progress of every single student individually without slowing the
pace of the lesson.

Initial questioning revealed there was an issue with the
difficulty level of the content at the beginning of the lesson, so
some aspects were adapted with the intent to revisit the rest of
the content again another lesson.

Following the lesson just outlined, another lesson on the same topic was delivered to the same class, this time including some practical elements.
After concreting any uncertainties from last lesson, the objective of the lesson was focused on giving students some experience with basic electrical
equipment as well as investigating Ohm's law.

The focus of this lesson from the perspective of the student teacher was developing
questioning technique as an effective AFL strategy. This excerpt from the lesson

observers written feedback highlights aspects of the questioning.
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The focus of this lesson from the perspective of the student teacher was developing
questioning technique as an effective AFL strategy. This excerpt from the lesson
observers written feedback highlights aspects of the questioning.

0082~ T

It was ensured that during questioning ideas were
still developed and challenged. Not only can the
teacher gauge understanding, but the questioning
can be made meaningful with the introduction of
new ideas in a discussion format.

Probing questions were used to 'keep the
momentum going' on correct answers, allowing a
higher level of confidence when approaching a
tough question.
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More enthusiastic engagement from students is likely a symptom
from pitching the lesson at the right difficulty level, thanks to
changes made guided by the evaluation of the previous lesson.

MM
mth, " [ don't Ichow

This evaluation was written following the lesson as outlined above.

"No hands up" allows for a random and fair sample of questions
spread across the ability range of the class to try and get a clear
understanding of 'where they are at' as a whole.

For 'hands up' it can be seen as quite important to be transparent
with intentions when wanting to 'ignore' frequent contributors.
Although from the teachers perspective they already know certain
students are capable of answering questions, it is important to not
alienate these high attaining students by simply ignoring them.
Ideally they would be given the chance to contribute through some
challenging questions, and then simply explain it is important to try
and hear from everyone in the class, and not just the same people.

Evaluation of Pupil Learning

Evidence of Learning
{including attitude to
learning over time))

Genuine interast in the practical aspect of the lesson shows the pupils are keen to

further their understanding.
Correctly identified problems in the circuit diagram examples, and correct terms

used to describe V, |, and R when questioning random students showsé

improvement from last lesson.

work improved attitude, or that the more accessible
content increased confidence in the students.

Next Steps for
Progress

To move on to learning Ohm's law, and using V=IR to calculate some values or'V, |,

and R in practise for the types of exam questions they will face.

The next steps for progress offer up different challenges. Assessment is
much more linear as the upcoming work is very calculation heavy, but
identifying what is slowing learning can be much more difficult.

It looks as if the opportunity to learn through practical

It is identified that the questioning portion of the lesson
not only went well, but identified that the changes
made to enhance learning were somewhat effective.

The next example of AFL comes from a top set year 9 science lesson. During the lesson students had learned about how transects are used, some
new key biology terms, and practise in drawing a kite diagram. For the plenary of the lesson a simple true or false quiz was employed to assess the
learning of the class as a whole to determine if it was appropriate to move on to the next topic.

These two slides are a sample of the kinds of questions asked in the true or false quiz that formed the
plenary of the described lesson. Students participated in the quiz using their school planners; the back
pages had a green card with 'True' written on it, and a red card with 'False'. Once it was time to reveal
their answers students would hold up the planner with the corresponding page.

The slides were animated, with statements
appearing, then changing colour once it was time
for the answer to be revealed.
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True or False

\ Amount of light available is an abiotic factor

This is an example of the type of question testing

retention and understanding of some of the key terms
introduced in this lesson. The number of students

answering these questions correctly may influence the
time spent reviewing these terms next lesson.




This is an example of a question that relied on

students finishing the main task (the kite diagrams).
Having this question in the quiz gave opportunity of a
small class discussion, allowing students who did not
complete their work still achieve an understand of the

conclusions drawn in the experiment.

A large portion of the evaluation comes from
general interaction with students (during
questioning, discussion and circulation).

True or False

Lichen grows better on the north facing side of trees

This section shows the initial evaluation of pupil learning as a consequence of the lesson outlined above.
Evaluation of Pupil Learning

Evidence of Learning

(including attitude to
learning over time))

Questions and queries from students
regarding their kite graphs initially had the
teacher worried that an insufficient
explanation of the task had been provided,
and that this class's graphical skills had been
vastly over estimated. But upon reflection
after students had completed the task the
teacher was more inclined to believe there to
be more of a confidence issue rather than an
ability issue.

Excellent prior knowledge of quadrats. A few students were confused about what
lichen is, but were able to produce a basic plan for how to conduct an investigation
using a transect with some encouragement (expl ion of task was maybe too
ambiguous|

Great responses to questioning about interpreting a kite graph. @'—_/
When starting to produce their own kite graphs, questions directed at teacher
indicated a complete lack of understanding of how to draw a graph, so steps were
taken to draw an example on the board and specifically instruct the number of
squares to use etc. But when circulating around class, almost all students were

Next Steps for
Progress

completing the graph perfectly without issue, so perhaps there was some sort of
‘mental block’ or doubt regarding drawing a graph.

Confidence in drawing graphs needs building through practise. Some work of
reducing the fear of ‘getting something wrong’ or having a messy first attempt

would go a long way with building the confidence of this very able class.

More work on interpreting kite graphs and drawing out some biology theory that k
was just touched upon (zonation, abiotic factors etc) would be an appropriate next
step.
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The teacher could have simply read aloud the questions
they wanted students to answer true or false to. This
method would have allowed more flexibility and
adaptability of questions. However, an animated
PowerPoint was used under the assumption that students
would more likely engage with content they perceive to
have more thought and effort put in. If the plenary quiz
seems ad hoc and unplanned, then subconsciously or not,
students may not bother to participate in their full capacity.

For open questions, a few minutes were given for students to
have some collaborative discussions with the people near
them before asking for answers. This method works
particularly well with this very able class. The responses given
under these circumstances are often well thought through
ideas with little elaboration or probing questions necessary.

As presumed, more work was needed on the new work was
needed on the new concepts introduced, but this work may
take a more student led form as this class already clearly had
gotten to grips with the basics.

This class performs well with research and discussion based
activities in particular.




Cross-Curriculum Responsibilities
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7:56 PM

The first example demonstrating cross-curriculum responsibilities focuses on both literacy skills, and digital competency. The activity was designed for a
year 7 science class and spanned a number of lessons. The task given to students was to produce a written report containing i nformation regarding the
different types of energy and a brief history of its study. Students were directed to researching information for their reports using Chromebooks.

Students were encouraged to create their | ===

introduction as well as the title of their
report as one of their last steps.

Students were not given paper or digital
copies of this report for fear of encouraging
them to attempt to copy. Their only access
to it was through the class projector.

Students were shown this exemplar piece to help them conceptualise their own report. Literacy skills proliferate heavily through this entire task,
not only with writing, but also reading and understanding texts to determine what information is relevant for the report. Digtal competency
comes into the piece of work through researching through the internet and also through word processing their report if the child chooses so.

ﬁ WORKING OUT WITH ENERGY

To work out energy it & Important to know exac
its 5. This report aims to defirs what energy # and introduce
the diffarent forms it can Take with examples to help iustrate.

what anargy is and how it can present

avariety of different i

Energy can b defined as the ability to do wark. When crsrgy is

urt of
energy transfesred or the amount of work done can be measured in
Joules (1). This unit Is named after fames Prescott Joule an Engfish
sciontist who Ivod from 1818 1o 1859, An imporant energy bw & that

wransteerid from one form to another work is done, The sm

erriy has alwinys existed; it connot be created or destroped.

[—

Theve are nine diffecent forms of energy and there are many exampbes of energy cChanging
from one form to anather. Some forms of energy are quite obvicus, ather farms are mare
dificult to observe o recognise.

Uight i  form of energy, cor main source of light is the Sun
and this is also the main saurce of energy hers on planet Earth
Other examples of light energy producers are lamps, LE.D.s
and fire.

Heat or thermal ersegy is another form of energy and agsin we
receive o fot of energy in this form from the Sun. A kettle,
toaster and gas boller are examples from my house that ghe
aut heat energy.

Two other quite oinious forms of energy are sound and mavement
Monement energy is akso called kinetic energy. Speakers in your TV,

radio o phone give out sound energy as doos your voice. Any moving object
s kifnetic energy such s a ranning athiete of & speeding car

Therw are theve forms of energy that are a farm of stored enargy. These types are aften
called potential eoevgy.

Firsthy, there is chemical potential soergy. Thisis
the form of energy that is stored in batteries, food
and fuel, You have to do something to relesse and
transfes this type of energy such as digest your
foed, cannect the batteries or bum the fuel.

Secandly, thers Is gravitational potential enrgy. This i erengy 30
abjoct has dus 1o s position or haight. When an object is raised
up it stoces gravitational potential energy. When itis moved back
down it transfers into another form, usually kinetic. For example if
you climb a mountain, at the top you gain gravitational potential
energy. Then, when you fall back down the mountain, this
sraviational energy ransfers into kinetic anergy.

Thirdly, thore is a form of enargy called elastic potential snargy.

This i the energy stored by an object when it i squished or » )
stretched. When it returns to its original shape it relasses this j
stored energy. Everyday examples are squashed springs ce (S

stretched rubber bands.

The final two forms of energy are more difficult to
absorve. Electrical energy Is the energy that electrical
charges have, An sxample ks 3 crouit which has tiny
charges cated electrons fowing through wires to
transfes electrical energy. These lectrons are
impossible to see aithough you can see the effect of
nature’s moving electrical charges when you see 3
Sghtning strike

The Last of the ine forms of energy is nuclear
energy. This energy is locked up in the nucleus or
centre of an atom. Again you cannot see this energy
W CIANOL 40N S00 atoms with cur ayes. This energy

can be rebeased when a nuces is sit, This & used

Students were encouraged to includes
L~

in nudear power stations to provide some of our
country’s en

power station in Springfield.

Homer Simpson works i s nuckesr

images as they can be used to help
express and understand concepts.

Students were encouraged to structure
their work into separate paragraphs for
/ each form of energy. This would help
k keep the flow of the piece, and
encourages a structured and methodical
approach to writing.

Students were expected to make a
reference list of any books or websites

Sources used

www,wikipedia

W PNOIEY QU CA gOU

used. This is likely the first time they have
had to create a reference list, so detailed
and exact references were not expected.
However, starting students referencing
early on in their school life may have a
positive impact on their writing in future.

Answering these questions in full sentences

should produce a report somewhat similar to the
example above. Breaking the report down into a

series of repetitive questions is just enough to

stop students getting lost within the enormity of

their task, whilst not 'dumbing down' the task.

Students that may normally excel in their science

lessons could be the ones that struggle most
with the literacy aspect of this task.

Examples of images to reinforce the idea
that students can use illustration to help
communicate their ideas.

To make this task more accessible with the less literacy able students, a scaffolded version of the report was made
available, two pages of which can be seen here. Students were given the option of either filling in these pages by
answering the questions as their final report, or just using this to create some notes which they would then produce their

final report from.
Report Title:

/aw The:aussions in Il ennences 0 help gubde yons regort
Introduction

Wihata thix report shautt

What avn your sl S et

What s Trenge?

Wbt U svsarsation o arsrigy sviecipla?

What urit b s rrasrars arry i, snvd whers 644 the unk coms froms?

Light

Whats BT

What are sormw anarmies ard e of light?

Heat energy

Whatn bt

What ace sorme axarmien and unes of heat

Sound energy

Whats werd?

"Wkt aom sorme suampies snd uies of sount

For the dual purposes of providing a back-up in the event of technical failure, and for less digitally competent students information
sheets like these were made available. These information packs contained all of the relevant information, and more. Students would
still need to use their research skills to look up information, interpret it, and summarise it. The information was compiled from four

different sources with references for the students to use.
Haat o tharmal anargy

Therenal enargy falso called heat. ™ ]

malecules b move faster snd collide with each other.

The enengy That comes from the Tesper) B

What Is thermal energy?

Therenal energy & energy

Rastir e 1o a ¢

How Is thermal energy produced?

The medioules nd atons at make up matter e movisg a the time. When 2 sebstance beats up,

The rise s Temgerature makes these partides move fasser and bump int each other.

Chemical energy

Chamica g
This eargy s relesand whes 5 chemicsl rasction ke place.

usually, saen 3 Erans-
formed imno 3 completely new substance.

What is ehesnical ssvergy?

Eremical energy is st hs st bom:
other molecules. Because chemical energy bs stored. it s a form of poteraial energy.

Wihen 3 chemical reactlon takes place, the stored chemical energy is refeased

Heat is aften produced a5 a by product of a chesical reaction — this & called an exathermic reaction.

Thermal enargy s the erergy thas comes from the heated-wp sebstance. The hoster
she more is particles move, and the highes its thermal energy.

‘What are some examples of thermal energy?

Hese are some eweryday exam

e tamiliar with
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sless of thermal erengy that you't

Chamical gy is i Cl a5 it is crusal 1o

of humans asd the nateral werld.

hemical eneegy in fosd

m | A5 the bends & The anmss in food beusen e

briak, 4 cha i compounds are cremed.

The unergy peode o kieps s mare, bl 2 grow, Differ-

et oo stare Sfferant ameunts of enewgy.

Unfortunately a large number of capable students
were tempted to use this more heavily scaffolded
hand written method as it was perceived as less work
overall. Differentiating literacy tasks is something that
some consider fairly difficult to balance correctly.
Giving choice of different tasks can lead to the
described scenario, where students aren't pushing
themselves to the best of their ability. However, not
giving more scaffolded approaches can lead to some
students just becoming overwhelmed with a task like
this.

Students still need to discern which elements
they want to use for their report. Many
students used these information packs to
cover any content they were missing.




Examples of images to reinforce the idea
that students can use illustration to help
communicate their ideas.

The marking criteria was fabricated by the school and
clearly has a heavy focus on literacy skills, showing the
school's commitment to ensuring cross curriculum
responsibilities are met.

‘What are some examples of thermal energy?

e familiar with:

Bakirg in an cvan

Hese are some eweryday eam
sless of thermal erengy that you't

The saemth Sram the wn

The heat frzm a baster

of humans asd the nateral werld.

hemical eneegy in fosd

s | A5 the bends &

! The aamss in fosod beusin e
brak, & chamical reaction Lakes plice, and new compeunds sre crained.

Thie wrmrgy produced fam thi o kiseps s mare, hel d all

et oo stare Slferant ameunts of enewgy.

hamical sneegy in woed

v 2 Whees yuu urm th
Trwplice, charmical s i3 relaased and converted nts themmal snegy
Ihesth and light enurgy.

o what about the wood? ©

T it & iw substance - ash

s mow

As part of a starter activity students were asked to self-mark their report after just one
lesson. No students had gotten to the stage of near completion at this stage, the self-
marking task was set this early for two reasons. Firstly, to show the students what criteria
their reports will be marked against. And secondly, to allow students to set themselves
some targets on what progress they would like to make on their report over the course of
the current lesson.

2 grew, Differ-

letters, full stops.
and

Formative Assessment list for draft Energy Report
Excellent Good Improvement
needed
Use of capital

spelling

Comments (—
\ Student were just told to tick one of the

first three boxes for each marking criteria
and not to worry about the comment box.

The structure of
your report, How

well it reads,

Your explanation of

‘Your description of
energy forms, i.e. all

Use of examples in
your descriptions.

Energy.

nine

Use of images in

your report.

Resources used and

stated,

1)

2)

Do Now: Set yourself two targets for your draft report so far.

Students were asked to come up with at least
two meaningful targets for their report so far.
Targets needed to be specific and ambitious.

The next example of cross-curriculum responsibilities focuses on numeracy skills. The example is an exercise completed with the same year 7 class as ou tlined in
the previous example. The energy topic gives ample opportunity to develop numeracy skills, and in this occurrence a focus on percentage and decimal efficiency.
The lesson consisted initially of explaining an example of the kind of calculations that students would be completing shortly .

This is worksheet given to students to complete as the main body of the lesson. All students were expected to work through
the first question with help offered by the teacher through circulation. Students were encouraged to help one another out
on sections they were 'stuck' on.

Energy Efficiency Worksheet

You may find the following equation helpful for your calculations:

Energy Efficiency =

Useful energy transfered (output)

The only equation needed for
all calculations on this sheet.

1) Fill in the gaps on the following table:

ya
Total energy supplied to device (input) N

; Efficiency Percentage
SReEY RO iRy output (as a number) Efficiency
Kinetic 90W
Electric Drill 160W Sound 30W
Heat 40W

Some sections rely on recalling a principle heavily
covered in previous lessons (energy conservation).

= Heat 160W

Knowledge of 1kW = 1000W is helpful, but not
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Hair drier 180W Kinetic __W 0.94
Sound 10W
M::f’\': w | 08W Electrical
P = 0.2W Heat
charger
Heat 1300W
Electric hob| 1500W Light 150W
Sound __W
Kettle 2 EW Heat 2.2kW |

strictly necessary. Introducing the use of

different units from context before having to



The final question still requires calculations, but is
more open ended. It allowed different abilities to
investigate the question at different depths.

Electric hob| 1500W Light 150W
Sound __W

Heat 2.2kW [
Kettle 2.5kW Sound 0.3KW

2) A 60-Watt halogen lamp produces 12W of light. An LED with an input of 10W produces

only 8W of light.

Explain which light source is more energy efficient (use calculations to help justify your

answer),

This evaluation was completed after the lesson outlined above. The decision was made to review the same content of the
previous lesson using a more differentiated main task sheet, as well as going through multiple examples identical to the first

few questions up on the board.

Knowledge of 1kW = 1000W is helpful, but not
strictly necessary. Introducing the use of
different units from context before having to
consider them in calculations can be helpful
with confidence.

Evaluation of Pupil Learning

A quick 'traffic light' assessment of learning
objectives at the end of the lesson showed that

students understood the content in regards to ~—

energy transfers, but most students struggled
with calculating efficiency.

Some harder questions in the medium
section require a calculator and rounding.

On the board there were some hints as to
what MJ and kJ are equivalent to, as these
values are required to calculate some of
the values.

Evidence of Learning
(including attitude to
learning over time))

\___—-?

‘Do now’ tasks mostly completed to acceptable standard.

Even though students struggled through main task, they stayed on task and showed
resilience in attempting to complete the work. Hands up indication showed all

students could recall some energy transfers and relate them to energy
conservation; Some students understood how to calculate the efficiency of

household appliances as both a decimal and as a percentage; and only a few could
numerically determine which products were most efficient.

When assessing the learning that took place
in the lesson in question, it became
apparent afterwards based on students'
class work that more students were
struggling with the content than initially
anticipated during the lesson.

Next Steps for
Progress

e Rehash calculations with a more differentiated worksheet.

e Go through examples with class

e Let them just do calculations with not many other concepts at first (—-———
(conservation of energy, useful/waste etc)

It was possible students were capable of
calculating simple efficiency calculations, but
were getting confused with other aspects being
added. A worksheet with a single focus was
needed to advance the class.

This sheet is the result of reflection of the evaluation of pupil learning. Instead of working in units of

power, students were required to work in units of energy. Not only did the teacher go through examples

on the board, but there is an example on the sheet. The sheet is much more differentiated, and allows
students to just focus on their numeracy skills for the first two sections.

Everyone must complete ‘medium’ and one other section. (Do any workings in your book]. /

Mild
Energy Input
1000
10
&0l
18
Medium

Energy Input
19
1000

112J

151

Hot!
Energy Input
1k
20

10k}

10m1
M)

14400
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Energy Efficiency Worksheet

Useful energy transfered (output)

E Effici = - —
nergy BlielEncy Total energy supplied to device (input)

Useful Energy Qutput

=]

1

201

&l

Useful Energy Qutput

4

94a)

121

0.2)

0.3)

Useful Energy Qutput

1000

16l

2k

2kl

0.8k

Efficiency

S0+ =05

Efficiency

Efficlency

0.01

0.5

Percentage Efficiency

05 x Iwy, = Dy

Percentage Efficiency

Percentage Efficlency

20% To stretch and challange students, some
calculations had to be done in reverse

0.1%

Setting the expectation for students to just complete
two sections enables students to still be able to get
all of their work attempted correct, in part negating
the fear of getting the wrong answer.

order to others.




Employing a blend of approaches including direct teaching.

Sunday, November 10, 2019

7:58 PM

The first example demonstrating a blend of approaches is very student led, it is from a year 8 science lesson. Students had s pent many lessons previously learning about
forces, they then spent a number of lessons designing, building and testing catapults. This lesson sits just before the class moves on to designing and building a lander in
groups. Its main objective is to allow students to revise all they have learned from the beginning of the year to allow them to design and build a successful lander.

After being shown a video of a lander, students were tasked with completing a mind map of
all the relevent topics they have completed. Students could use the template as seen below

to start them off, or they could make their own from scratch.

The rough, hand written style hopefully
encourages students to get as many ideas down as
they can, and not get too 'hung up' on neatness

[~

Students were encouraged to gather information from their exercise books for their individual mind maps at first, and then ue the A3 information sheets (one
of which can be seen below) to fill in any gaps they have.

Spaed Is how fast you're going Friction

?\

1) Speed is simely how you've travelled in 3 certam fine, Tries 10 stop objects sliding pst each other.

2] The formula triargle can be wied to work out sgeed.

FORCES

of riction:

Russamber SDOT: Speod b distance over

These A3 sheets were given out amongst
tables of around 5 students to try and
encourage collaborative work.

bme 1R alows p0u 10 Sart and 209 | 1) 1€ shows things down

eare3
s s NI There are 3 commen enits for speed:

Forces are nearly always Puskas and Puls

21 allows tyves 1o grip the roed
wrisce

21 wstes emergy
etres per secsad — mis
391 conses things 16 hoat up

mies por bur — m.ph. 3} 1t helgs brakes to work

These key words give students an idea
of what is important to include on
their mind maps if they are unsure

e d 0% Distance 4118 covmes things 10 wesr away
Hilo e how — m/h
£ A Memegsier o> iy 5= Spaed 4) AN the nuts and bats to hoid
\ T=Time things together

Learn these two important statements: A

1) Forces can’t be seen, but the effects of a force com be seen. Salanced farsas cause 00
change In movement. This e, b

2] They are messured In newtons — N, means If the object kn't . "'_:',:;;-; -

31 They usually oct 1 pairs, ::::: - :"‘:'I:‘:“ 5 o

4) they shways act n o cerain direction wmunespeed twsry | W e force Newton | Balanced | Unbalanced
Morieg at thet constant Aol >

51 A newton meter b used 1o measwe forces o) K—

6] We show their direction and sire using arrows. ’ Upward force Acceleration  Deceleration Terminal Resultant

: ) [

Unbalanced forces change the speed v (speed up) | (slow down) spoed g
andior drection of movieg blects. » Weight dowmuards T 1

Ferces emn make objects do frve things. c Alr

rumple | | pact force Drag

1) Speed up — like kicking s football ones resistance

20 $1ow down — like drag or ak resntance. Mass Weight
RESULTANT FORCE — this is the overall force acting on an object.
1f forces are in the ssme direction, we add them,

If thiry are in the opseste diwction, we subtract,
1F the foeces are balanced the resubsnt force k0.

3| Charge Direction — ke hitting ball with a bat.

) Tum - ke twning o spanner

5] Change Shape — like siresching twisting. . .
compressirg, bending, rohtsp ittt

)
 qu— G

merim

=t Tha seatan dorce kO

Simple cartoon diagrams can help with
conceptualisation, very useful when there are many
different ideas being used simultaneously

Students were asked to contribute to a class wide mind map on the board, just highlighting what the students thought were the most
important points to think about. This enabled everyone to check if they had the most important points down.

In a scenario such as this, it is easy for incorrect
information to make it up onto the board
unnoticed by the teacher. This may lead to
students copying down incorrect answers. The
teacher should be more diligent to catch
mistakes when doing activities such as this.

TM =g
Dictanea=, e
Speed =

¥

This method seemed both effective and time
efficient when compared with going through
all possible points students had come up with.
It also meant there were no 'best' ideas,
students were allowed to write down what
they thought the most important points were.

ACCllerore
=Force

This method really engages enthusiastic
students, and gives them a large voice in
the class. The downside is that lessons like
this enabled quiet, disengaged students to
'fly under the radar' and avoid getting
involved with the learning.
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The next example employs an inference grid to perfectly bridge together two sections of the syllabus. The lesson was a top se t year 9 biology
lesson. The student teacher in question was only teaching students for the first portion of the lesson, and the regular class teacher was taking
over for the remainder. The students had just finished a portion of work on intensive farming, and were moving on to studying some of the
effects fertilizer can have on the ecosystem.

The teaching notes on the school's system has an example of a dead fish in an algae filled lake, and
require students to infer what caused the death of the fish.

Teaching notes for the eutrophication topic

- - research task so Chromebooks will be required. Pupils discuss the
image starter and infer what is happening to cause the death of fish in the lake. . N
discussion and research tasks, so most

Pupils can use the template for the research task to think about key questions students should excel with this kind of

four purposes.

Refers to Donaldson's

to guide their research.

The task can be completed for homework.

Students need to develop some questions they want to
research. Having relevent and meaningful questions to begin
with is critically important to the ability to complete the task.

S 4Ps context = A2, A5 and A8

This is the research task students are moving on to after discussing the dead fish.

-+

t you want to

This class works particularly well with both

of the
task.

Students are required to reference the
sources of their research, making the
research aspect of the task that much
more realistic and meaningful.

The method devised to enable students to develop meaningful research questions relating to the topics at hand is to make useof an inference grid. Inference grids are
normally used in the humanities, but can also be used in science to great success. Students were given a brief reminder of how to use the grid as they have used them before
in other subject areas. Once students had time to fill a few branches to completion and result in a number of questions, a cbss discussion was opened up to allow students to

share the questions they

were left with to allow students to think about what research questions they want to choose.

‘What information am | missing/ What questions am | left with?

Wh

Using an inference grid

seems the most natural and
effective method for students
to develop questions based

on a single image.

A'Do Now' task enables a
teacher to greet students at the
door as they come into the
lesson, as well as take the
register as students are busy
with an immediate task to start.

hat can | infer (guess) from these observations?

What can | see directly in the image?

Structuring a resource like this encourages
very methodical and critical thinking in
students. Highlighting that inferring is similar
to guessing, students are likely to come up
with multiple explanations.

This is the original image given in the teaching
guidance. It is important students had colour
copies of the image. The two main branches
students should start with are the dead fish,
and the large patch of green matter.

The next example of showing a blend of teaching methods highlights a direct teaching method. This was a stand -alone lesson for a year 7 class. The students had yet to use

Bunsen burners in any way within tl

heir education thus far. The main objectives for the lesson were for students to learn how a Bunsen burner works, what are the names for

its parts, and learn how to safely operate it. The lesson was structured with the first portion being very teacher led using a PowerPoint with students filling in prepared
worksheets. The main portion of the lesson was the practicle element where students would practise lighting the burners. The final portion of the lesson was pair discussion
intermingled with random questioning, followed by students filling in a simple risk assessment for this lesson's activities, finally followed by each student being presented with
a 'Bunsen burner licence' they could stick in their books.
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This is most of the PowerPoint slides as shown to the class.

n parts of a Bunsen Bumer?
Do Now:
Write down 5 safety parel
rules for using 8 Bunsen "
Bunsen Burner in -
your book Burners i ' | Air hole

Rase




lesson, as well as take the
register as students are busy

with an immediate task to start.

A large focus on safety checks
for any practicle in the
classroom is good practise for
the students to get into.

Even during the practicle the

PowerPoint is used to explicitly «

pace the lesson.

rules for using a

Bunsen Burner in
your book it ke
ubber tubing

This is an example of a filled in worksheet to
speed up reviewing correct answers.

Yellow Flame Blue Flame

Today’s Task

3 - work wath the peogle mmediately 3round you

« When & sthe army necessary equpment

Verbal and visual instructions to refer back
to give the best chance of students
correctly following them.

1 10 yOur EPEUD U 10 the fros
crising INing you Bussen

Finishing up safely

conmoctd, gis vilve off

*Once your water is boiling, stop your stopwatch
+Turn your Bunsen back onto the safety flame

+Then turn the gas vatve off
1 of the Bonsen snd turm the pes * Don't touch the equipment, it will 5til be very hot!

sy turme

o a5 vobve off and
0 repeat this

With the person sitting next to you, discuss
the design and purpose of each bit of
equipment used today

o What i s purpoief whsk did
wr e it o

o wo s 15

You will have 30 seconds to discuss, then |
will pick random students to share their
ideas

Each ring is animated to visually show how much
time is left discussing before class questioning
starts.

——

Tripping e b

¥aced oo the fioor

The risk assessment is used to really concrete the idea
e, Of lab safety. It also leads well into students receiving
their 'Bunsen License'
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Critical reflection

Sunday, November 10, 2019 7:58 PM

Three important pedagogical principles will be discussed and compared with one’s current teaching
experience and development so far. References to annotated examples will explicit to demonstrate
current practise, and what is needed to progress as an educator. Focus will be placed on both
planning and executions of lessons in particular. Professional Teaching Experience offers the
opportunity for student teachers to explore a variety of teaching methods and resources whilst
becoming comfortable with the school environment. Many believe now is an exciting time to be an
education practitioner in Wales. The new curriculum offers student teachers an opportunity to
explore and traverse the many different teaching methods now more than ever. The amount of
literature available which is designed to aid, and guide teachers’ practise is vast and ever growing. So
now is an exhilarating time to be a student teacher and Professional Teacher Experience is arguably
one of the best methods to flourish as an emerging educator.

In his report Donaldson outlines twelve pedagogical principles, three of which are: Good teaching
and learning means employing assessment for learning principles; Good teaching and learning
regularly reinforces Cross-curriculum Responsibilities, including literacy, numeracy and digital
competence, and provides opportunities to practise them; Good teaching and learning means
employing a blend of approaches including direct teaching (Donaldson, 2015, Pg 64). In his report
Professor Donaldson explicitly refrains from recommending certain teaching practises, and instead
highlights these twelve principles of good pedagogy.

‘Assessment for learning’ has become synonymous with the term ‘formative assesment’ for many
practitioners, but some believe there lies an important distinction between the two (Black, 2007, Pg
122). It is highlighted that formative assesment could include both formal, and informal assesment
methods. Assessment for learning methods focus on enhancing teaching and learning often through
close questioning methods (Black, 2007, Pg 90). Feedback generated is used to further the learning
of individuals.

It seems that one very significant aspect of AfL techniques relies on questioning, but teachers
guestioning students is not a new development in pedagogy. What is new, or at least concentrated
on more recently is the idea that questioning can be used in a plethora of different ways with as
many different results. Many methods involve selecting a spread of students or even random
students as opposed to students volunteering answers with a raised hand, one of the draws to this is
that educators are able to assess and informally extrapolate the current ability of a spread, or
random sample of students to the whole class. A ‘good’ question can be considered one which
promotes discussion, and with which every student might have an answer (Welsh Assembly
Government, 2010, Pg 25). One simple way in which to improve questioning skills is to increase the
thinking time given to students to around three seconds. This has been achieved along with other
subtleties to improve questioning, such as tactful probing, and warm positive responses, as seen in
example two of the AfL section of annotated examples. This example shows a ‘snapshot’ of the
concerted effort made to improving questioning skills in regard to formative assessment. Within this
area of development, the next aspect to focus on in order to improve as an educator is to question
in a natural manor which encourages discussion between students. Bouncing questions around a
class like this is an ambitious goal, so a more manageable improvement for the short term is to
follow up probing questions from one student to another in order to gain a different opinion on
subject matter where appropriate.

Another frequently used AfL technique is the ‘class quiz’. These often take the form of a lesson
plenary and have the function of informing the teacher of the progress of the whole class in a time
efficient way. Additionally, these exercises have the benefit of acting as an active recall practise and
to passively inform students of their own progress within a lesson. Some basic class quizzing can be
seen in the annotated examples, specifically a whiteboard quiz and a true or false quiz. Whilst both
were fairly effective with informing the teacher to the progress of the class, the whiteboard quiz
seemed more worthwhile as an activity, as it more effectively served as an engaging way of testing
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students’ knowledge. Discussions as to what the correct answer was at each reveal seemed more
well placed and natural, and added to the flow of the activity. To improve the preparation and
execution of these kinds of AfL plenaries, and to make progress as an educator, the teacher must be
more imaginative and explore more fun and engaging quizzes to use for their AfL purposes. Some
examples of which can be found in Brown’s Secondary Starters and Plenaries (Brown, 2012),
specifically under section 4: Game show. A more engaging, meaningful, and unique quiz such as
these allow for students to be able to both enjoy the plenary activity of a lesson, and respect the
task as a non-repetitive, useful exercise.

Cross-curriculum Responsibilities refer to literacy, numeracy and digital competence. Donaldson
identifies that these skills are essential to success in almost all learning areas (Donaldson, 2015, Pg
39). Within the subject of science, literacy is not just essential for being able to explain and prove
understanding of concepts, but also to understand said concepts in the first place. Higher up in
science education a student’s literacy can be one of the limiting factors to the accessibility to
understanding scientific papers. Teaching subject specific vocabulary has a significant effect on
literacy skills of students (Kirsten, 2019, Pg 377). Students are able to simultaneously build the tools
necessary to excel in not only the specific subject, but also to a lesser degree their other subjects.
Having multiple points of reference allows for much more depth of understanding.

The annotated example of a literacy-rich task chosen was a written report about the different forms
of energy. Students were shown an exemplar report, as well as being talked through what made it a
good example. This along with the fact that students were given a copy of the mark scheme their
report would be marked against enabled students to understand the success criteria for the written
report. For students early on in their school life, knowing what the expected standard of work is a
simple but possibly effective tool for improving their writing. Students were encouraged to include
illustrations, images and cartoons as it may help students consolidate their understanding of certain
concepts (Keogh 1999). To make this task more accessible with the less literacy able students, a
scaffolded version of the report was made available. This type of activity is often seen as ‘self-
differentiating’ and students with different ability levels would engage with the content at different
depths. Some clear improvements to be made for the planning and execution of this series of work
would most definitely involve structuring students’ planning time. Also, a draft version of the report
submitted for peer feedback would greatly improve students’ work before final submission. A
literacy rich technique that has been especially useful for certain topics is the use of morphology to
explain the meaning of key terms in a memorable way. Continued development of this strategy
seems integral to progressing as a science teacher.

Digital competence is becoming an increasingly important aspect of students’ education. The ability
to use modern technology is an expected trait for today’s workplace (Donaldson, 2015, Pg 41).
Educational professionals should be focusing on teaching general digital skills and transferability. The
annotated example for Cross-curriculum digital competence shares its role with the aforementioned
energy report. Researching valid and relevent information is a skill used in almost all disciplines, and
played a significant role in the creation of a successful energy report. Even at this early stage in the
students education (year seven) students were encouraged to create some form of reference list for
their report. During marking of the finished reports however, it became very apparent that some
guidance on how to reference should have been prioritised. Some examples of students referencing
was as brief as “Google” or “A book from my house”. Showing an example of a new concept simply
isn’t enough to expect replicability. Students were also given the opportunity to word process their
report, a skill that is arguably one of the most important digital skill for the average student. A direct
and immediate take-away from running this set of lessons was the naivety that all students would be
at roughly the same stage when using digital technologies. In-fact students had very drastically
different abilities when using computers, and some differentiation strategies regarding digital
competency should be planned in future.

Numeracy skills must be reinforced in a multitude of contexts in order for students to learn the skills
needed for independent living and work (Donaldson, 2015, Pg 40). Developing numeracy skills in
science often provokes a ‘standoff’ disposition from some students whom claim that they ‘can’t do
maths’ (Quinnell 2013). Some educators believe that it is essential that students no longer see
numeracy tasks as optional aspects within science. Integrating numeracy tasks within aspects of all
sections of Donaldson’s new curriculum may offer a compatible solution to Quinnell’s. In the
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annotated examples there is an example of a numeracy rich worksheet that integrated both the
recent lessons on energy conservation with the new concept of energy efficiency calculations. This
however proved too much to handle for the year seven students ask explained in the annotations.
So the process of evaluation, reflection, and creation of a new worksheet is visible. If one is to
progress as a science educator there is a great need to be able to assess the appropriate difficulty of
numeracy rich tasks. Simply having students repeating similar mathematical calculations without
them having to worry about ‘the science’ aspect made the difference and allowed the class to
progress. More experience with integrating numeracy skills naturally into lessons is needed, some
work with year nine of their kite graphing skills helped but is an area in need of much improvement.

It is important to employ a blend of teaching approaches for two main reasons, firstly, certain topics
may ‘fit better’ with certain topics of content, and secondly, certain students may respond better to
different methods. Approaching with a blend of approaches offers a holistic way in which to
educate. Direct teaching is viewed by some as a very traditional method of teaching, and somehow
‘bad’ in this regard, but in the Successful futures report direct teaching is praised under the
circumstance that it has clear purposes and success criteria, with modelling, practise and insightful
feedback (Donaldson, 2015, Pg 40). Direct teaching is often set aside in favour of constructivist
teaching, but many of these methods conflict with what methods have proved to be more successful
in more recent times (Hattie, 2009).

In the annotated examples three different approaches were employed and commented on, the first
being a section of class led revision. Students were directed to produce a mind map to summarise
lessons from the beginning of the year that would prove useful in the upcoming scheme of work.
Students were able to access the required revision materials from both their class books, and from
shared A3 information sheets. Students were then directed to create a collaborative class mind map.
As mentioned in the annotations some issues arose from allowing students autonomy for what they
thought was most important to put on the mind map, leading to some incorrect details, however,
the autonomy seemed to result in most students having a detailed mind map to use in their
following design lessons. The second example that demonstrates a blended approach to teaching
and learning offers a well-suited exercise bridging two sections of the school’s syllabus. An inference
grid was used with students, a technique often used in history lessons, but was well suited to the
specifics of the lesson in this circumstance. Students seemed to respond well to the opportunity to
exercise some critical thinking and discussion. The next step would be to explore any uses of similar
models for example the Frayer Model. The final annotated example shows a direct teaching style
method. Students responded well to the well organised and paced lesson. The classroom control
given by the direct teaching method was necessary by itself if not just for the fact that safety was
imperative for this inexperienced group of year seven. The level of support given to students felt
about right given that there is a certain amount of fear and uncertainty that goes along with using a
Bunsen burner for the first time. Moving forwards, having a dynamic lesson filled with periods of
direct instruction and tasks of varying lengths seemed to work well, so it will be a method continued
to be pursued in future. However, during PowerPoint dominated lessons one must be careful to not
let classroom presence diminish. Either using a clicker to allow more movement from the central
computer or becoming less reliant on the use of the projector for the pacing and organisation of a
lesson would be worth investigating.

In summary, a running theme with what is required to progress as an educator comes down to being
more imaginative and not being afraid to use teaching methods that would push one out of one’s
comfort zone. A more dynamic approach to literacy developing techniques would benefit students
greatly, and more comfortably gaining a gauge for expected numeracy abilities would help when
planning numeracy rich activities. Continued development of questioning techniques would
probably result in the greatest response in overall improvement, especially when able to improvise
guestioning dynamically, until then rigorously planning lines of questioning will develop this
strategy. The new curriculum offers a great opportunity to continue to develop, and thrive as an
emerging education practitioner in Wales through the Professional Teaching Experience.
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