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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. 

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. 

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 
and assessment of learning. 

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

Similar constraints and expectations for 
exams chosen, even at the initial stage 
to set consistent expectations for what 
is acceptable for drawing circuit 
diagrams

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 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

This image shows feedback from a lesson observer referring to the 
AFL whiteboard quiz plenary of this lesson. 

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.

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. 

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.

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. 

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. 

Circulation and conversations with students during 
their main task allowed further investigation into 
which aspects in particular appeared to be causing 
issues. 

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. 

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. 

Assessment for learning
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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. 

This evaluation was written following the lesson as outlined above. 

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. 

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.

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.

"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.

Probing questions were used to 'keep the 
momentum going' on correct answers, allowing a 
higher level of confidence when approaching a 
tough question.

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. 

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. 

It looks as if the opportunity to learn through practical 
work improved attitude, or that the more accessible 
content increased confidence in the students.

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. 

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. 

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

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

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.

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). 

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. 

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. 

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. 
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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.

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.

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. Digital competency 
comes into the piece of work through researching through the internet and also through word processing their report if the child chooses so.  

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 includes 
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 
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 
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.

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

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.

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.

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

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. 

Cross-Curriculum Responsibilities
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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.

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

Student were just told to tick one of the 
first three boxes for each marking criteria 
and not to worry about the comment box.

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 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. 

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.

The only equation needed for 
all calculations on this sheet.

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

Knowledge of 1kW = 1000W is helpful, but not 
strictly necessary. Introducing the use of 
different units from context before having to 
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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.

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. 

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

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.

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. 

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.

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.

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.

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.  

To stretch and challange students, some 
calculations had to be done in reverse 
order to others.
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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. 

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

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. 

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.

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

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

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

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

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.

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.

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. 

Employing a blend of approaches including direct teaching.
Sunday, November 10, 2019 7:58 PM
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The method devised to enable students to develop meaningful research questions relating to the topics at hand is to make use of 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 class 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.

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.

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.

Refers to Donaldson's 
four purposes. 

This class works particularly well with both 
discussion and research tasks, so most of the 
students should excel with this kind of task.

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

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.

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

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. 

Using an inference grid 
seems the most natural and 
effective method for students 
to develop questions based 
on a single 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.

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 their 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.

This is most of the PowerPoint slides as shown to the class.

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.
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lesson, as well as take the 
register as students are busy 
with an immediate task to start.

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

A large focus on safety checks 
for any practicle in the 
classroom is good practise for 
the students to get into. Verbal and visual instructions to refer back 

to give the best chance of students 
correctly following them.

Even during the practicle the 
PowerPoint is used to explicitly 
pace the lesson.

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

The risk assessment is used to really concrete the idea 
of lab safety. It also leads well into students receiving 
their 'Bunsen License' 
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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 
questioning 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 
students’ knowledge. Discussions as to what the correct answer was at each reveal seemed more 

Critical reflection
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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 
annotated examples there is an example of a numeracy rich worksheet that integrated both 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 
questioning 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.

   ECAD6008 Page 13    



Black, P. et al., (2007). Assessment for Learning, Maidenhead: McGraw-Hill Education.

Brown, K. J. (2012) Secondary Starters and Plenaries : Ready-to-use Activities for Teaching Any 
Subject. London: Continuum. Available at: http://search.ebscohost.com/login.aspx?
direct=true&db=nlebk&AN=572724 (Accessed: 4 January 2020)

Donaldson, G. (2015). Successful futures: Independent review of curriculum and assessment 
arrangements in Wales. Welsh Government.

Hattie, J (2009) Visible Learning: A Synthesis of Over 800 Meta-analyses Relating to Achievement
Routledge

Keogh, B. and Naylor, S., (1999). Concept cartoons, teaching and learning in science: an 
evaluation. International Journal of Science Education, 21(4), pp.431-446.

Kirsten, N. (2019) ‘Improving literacy and content learning across the curriculum? How teachers 
relate literacy teaching to school subjects in cross-curricular professional development’, Education 
Inquiry (Co-Action Publishing), 10(4), pp. 368–384. doi: 10.1080/20004508.2019.1580983. 

Quinnell, R. , Thompson, R. . and LeBard, R. J. . (2013) ‘It’s not maths; it’s science: exploring thinking 
dispositions, learning thresholds and mindfulness in science learning’, International Journal of 
Mathematical Education in Science & Technology, 44(6), pp. 808–816. doi: 
10.1080/0020739X.2013.800598.

Welsh Assembly Government (2010). How to develop thinking and assessment for learning in the 
classroom. Available at:  
https://hwb.gov.wales/storage/663d00fd-9c3b-4003-9a1f-0012bad39fad/how-to-develop-thinking-
and-assessment-for-learning-in-the-classroom.pdf (Accessed: 3 January 2020)

Reference list
Sunday, November 10, 2019 7:58 PM

   ECAD6008 Page 14    

http://search.ebscohost.com/login.aspx?direct=true&db=nlebk&AN=572724
http://search.ebscohost.com/login.aspx?direct=true&db=nlebk&AN=572724
https://hwb.gov.wales/storage/663d00fd-9c3b-4003-9a1f-0012bad39fad/how-to-develop-thinking-and-assessment-for-learning-in-the-classroom.pdf
https://hwb.gov.wales/storage/663d00fd-9c3b-4003-9a1f-0012bad39fad/how-to-develop-thinking-and-assessment-for-learning-in-the-classroom.pdf

