Assessment Exemplars………………………………………………
Mathematics

Our Lady’s High School (Cumbernauld) work with Algebra
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Pupils in S2 develop their algebraic skills using a variety of active learning approaches.​​​​​​​​​​​_____________________________________________________________________________________

Experiences and Outcomes and Learning Intensions

  LIT 4-09a   
When listening and talking with others for different purposes,



I can:
* Communicate detailed information, ideas or opinions




* Explain processes, concepts or ideas with some relevant supporting detail




* Sum up ideas, issues, findings or conclusions

MTH 4-14a 
Having explored the Distributive Law in practical contexts,



I can 
* simplify




* multiply




* evaluate



simple algebraic terms involving a bracket 

_____________________________   
Evidence of learning to evaluate
Say =
Discuss ideas on how to

· Multiply out brackets successfully
· Collect like terms
· Simplify expressions
· Evaluate expressions

Write =
1. Contribute to Graffiti boards to establish ideas on “why….” (write)
2. Demonstrate to each other how to:

· simplify

· multiply

· evaluate

Do =
Capture on video learners showing the skills to: 

· Multiply out brackets successfully
· Collect like terms
· Simplify expressions
· Evaluate expressions

Make =
Learners make flash cards to challenge others

Personalisation and Choice:

After a lot of probing questions and genuine comments of interest, learners investigated further:  “Why is algebra important in the world”

______________________________________________________________________

Criteria for evaluating the evidence

Say =
Learners can agree on the best ways to:

· multiply out brackets in algebraic expressions

· simplify algebraic expressions

· evaluate algebraic expressions

Write =
1. Learners can fill the Graffiti boards with ideas for “why…”



2. Learners can demonstrate understanding through:

· writing down the correct algebraic stages

· their confidence to continue

Do =
Learners can show an understanding through:

· confidently writing out stages

· confidently interacting with others

Make =
Learners can:

· answer their own flash cards

· challenge others

· support as needed

· answer others’ challenges

Personalisation and Choice:

Learners can contribute to the Graffiti boards

Learners can share their ideas on “why is algebra important in the world”

Setting and context for learners’ responses

Learner 1

RESPONSES REFERRED TO:
· Video clip of Learner explaining to his partner how to break a bracket

· Video clip of learner multiplying, simplifying

· Audio clip of learner 1 and 2 checking each other’s algebraic stages

· Photographs of Learner’s work showing improvement in algebraic skills

· Photographs of the learner’s contribution to the Graffiti board

Learner 2

RESPONSES REFERRED TO:
· Video clip of Learner explaining to her partner how to break a bracket

· Video clip of learner multiplying & simplifying

· Audio clip of learner 1 and 2 checking each other’s algebraic stages

· Photographs of Learner’s work showing progression in algebraic skills

· Photographs of the learner’s contribution to the Graffiti board

Learner 3

RESPONSES REFERRED TO:
· Video clip of Learner explaining to his partner how to break a bracket

· Video clip of learner multiplying, simplifying & evaluating

· Photographs of Learner’s work showing improvement in algebraic skills

· Photographs of the learner’s contribution to “Why use Algebra”

______________________________________________________________________

Learning Experiences
Learners had previously added, subtracted, multiplied and divided positive and negative numbers.

Activity 1 - “Mix Pair Challenge”

Learners follow instructions to make their own distinct set of ‘flash cards’ with an algebraic expression with brackets on one side and the expanded version without brackets on the reverse. In teams of 3 or 4, Learners check each other’s cards. Learners then form random pairs standing around the class, taking turns to challenge each other and give support as needed. Learners explain to each other how to multiply out the brackets to give the answer on the reverse of the ‘flash card’.

Learners chose to extend this task by offering their partner the algebraic expression without brackets and asking them to give the corresponding algebraic expression with brackets. 

Activity 2 - “Simultaneous Rotate and Check”

Working in teams of 3 or 4, Learners follow instructions:

1. copy the algebraic expression, rotate jotters, check the new jotter

2. on the new jotter write out the next stage of algebra (which involved multiplying out a bracket), rotate jotters, check the next new jotter

3. on the next new jotter simplify the algebraic expression, rotate jotters, check the new jotter

Learners continue working in this manner supporting each other as needed, stopping to discuss differences when necessary and giving encouragement and positive feedback throughout.

Learners chose to use Activity 2 again to support their learning when solving algebraic expressions.

Activity 3 - “Show-Me Boards”

In teams of 3 or 4, all Learners answer the given question simultaneously in their jotters, on multiplying and  simplifying an algebraic expression, share their solutions, discuss and agree on the best solution, write the best solution on the “show-me board” to be presented as their team’s response. This process was repeated for solving an algebraic expression.

Activity 4 - “Walk About Talk About”

Learners follow instructions to write out their full solution to the given algebraic expression on a show-me board or in their jotters. Learners are then instructed to meet up with 5 different people out-with their group. Each pair compare solutions, check each stage of working, agree on the best layout and make changes to their solution as appropriate. Learners copy their final version into their jotters.

Activity 5 - “Speed Dating”

Learners follow instructions to work with lots of different partners in turn around the class. Learners introduce themselves and share their favourite colour then everyone simplifies the first algebraic expression. Pairs compare and discuss answers, making changes as appropriate. Learners thank their partners and move onto their next partner as instructed. This process was used to complete lots of different tasks involving multiplying, simplifying and evaluating algebraic expressions. (This has proven to be the learners’ favourite activity!)
Activity 6 - “Grafitti Boards”

Preparation Homework Task – Learners had to ask an adult or use the internet or read books to find out why we use Algebra in the world today?
Working in teams of 3 or 4 Learners contributed to Grafitti Boards to write down what information they discovered.
Evidence
Activity 1: 

* Transcript of Learner 1 explaining to his partner how to multiply out a bracket by a positive number

Teacher: “Can you explain how you multiplied out  7 (3 – e)”

Learner 1:  “I timesed 7 times 3 together to get 21 then I timesed 7 times negative e to get negative 7e. So that gave me 21 take away 7e”

* Transcript of Learner 2 explaining to his partner how to multiply out a bracket by a positive number

Teacher: “Can you explain how you multiplied out  -m (m – n)”
Learner 2: “I timesed minus m by m to get minus m squared then I times minus m by minus n to get plus mn, cause two negatives give you a positive. So my answer is minus m squared plus mn”
* Transcript of Learner 3 explaining to his partner how to multiply out a bracket by a negative number

Teacher: “Can you explain how you multiplied out  -4k2 (k – 9)”

Learner 3: “I timesed together 4 k squared and k and that gave me negative 4 k cubed, cause k squared multiplied by another k gives k cubed. Then I multiplied negative 4 k squared by negative 9 to get positive 36 k squared, cause four nines are 36 and two negatives multiply to give a positive. My final answer is negative 4 k cubed plus 36 k squared.

* Videos showing learners 1,2,3 explaining how to multiply out brackets (Learner1_Activity1.mov,  Learner2_Activity1.mov,  Learner3_Activity1.mov)

Activity 2:

Photograph of the jotters from Learner 3’s team when Learner 3 called his team to stop in order to check that all stages of algebra are the same in each jotter. (Learner3_Acivity2.JPG)

Video of Learner 1 discussing with his partner how to simplify some algebra (Learner1_Activity2.mov)

Activity 3:

* Audio clip of Learners 1&2 discussing the algebraic skills needed to simplify,

7 – 2 (x – 3) + 5x  (Learner1and2_Activity3.m4a)
* Video showing Learner 3 presenting his team’s solution to the class (Learner3_Activity3.mov)

* Audio clip of Learners 1&2 discussing the algebraic skills needed to simplify,

1 – (x + 3)2 – 5   (Learner1and2again_Activity3.m4a)

* Video showing Learner 1 presenting his team’s solution to the class (Learner1_Activity3.mov)
* Video showing Learner 2 presenting her team’s method of multiplying to the class (Learner2_Activity3.mov)
* Photograph of one of Learner 3’s team’s agreed solutions written on a show-me board (Learner3_Activity3.JPG)
Evidence (continued)
Activity 4:
Video showing Learner 3 writing out and explaining his solution - before meeting up with others around the class to compare and discuss. (Learner3_Activity4.mov)

Photograph of Learner 2’s Show-Me Board with her incomplete solution - before meeting up with others to discuss what the final lines of algebra should look like. (Learner2_Activity4.JPG)

Video of Learners discussing their stages of algebra with each other (Walk_About_Talk_About.mov)

Activity 5:
Video showing Learner 1 discussing multiplying and simplifying with his partner (Learner1_Activity5.mov)

Video showing Learner 2 explaining multiplying and simplifying to her partner (Learner2_Activity5.mov)

Activity 6:
Photograph of Learner 3’s mum’s description of her use of Algebra as a nurse. (Learner3_Why_Use_Algebra.JPG)
Photographs of Learner 1 and 2’s contributions to their team’s Grafitti Board. (Learner1_Grafitti_Board.JPG,  Learner2_Grafitti_Board.JPG)

Assessment Approaches including self and peer assessment
Teacher-Learner Observations – continually observing Learner’s written work, listening to pupil discussions, listening to pupil feedback to each other throughout each activity
Learner-Learner Observations – continually observing each other’s written work and listening to each other’s vocal explanations throughout each activity
Show-me boards – offering instant feedback to teacher and pupils of progress
Formal Homework Exercises – checked and marked by the class teacher (Learner1_Homework.JPG, Learner2_Homework.JPG, Learner2_Homework2.JPG, Learner3_Homework.JPG, Learner3_Homework2.JPG,)

Class Assessment – individual written responses from learners under exam conditions
Peer evaluation – continually checking each other’s work throughout each activity
Self evaluation – Learners reflected on their own performance and highlighted their own areas for improvement;  Learners completed their own self evaluation sheets which encouraged them to reflect on their own individual performance in the recent homework exercise and later after the class assessment (Learner1_Algebra_Evaluation.JPG, Learner2_Algebra_Evaluation.JPG, Learner2_Algebra_Evaluation.JPG), (Learner1_Assessment_Evaluation.JPG, Learner2_Assessment_Evaluation.JPG)
What teachers observed from the evidence
Learner 1

In Activity 1 Learner 1 demonstrated confidence in multiplying brackets by positive integers and positive letters but continued to need support in multiplying out brackets by negative integers or letters.

In Activity 2 Learner 1 enjoyed the continued reassurance from his team members that his written algebraic stages were correct. This helped him to improve his weaker skills of multiplying out brackets by negatives.
In Activity 3 Learner 1 gained the confidence to present his team’s solution to the whole class and was able to justify and explain key parts.

In Activity 5 Learner 1 enjoyed working and discussing with lots of different partners which again helped him to gain more confidence in both multiplying and in simplifying each expression. There were even times when Learner 1 was helping others to understand.

Learner 2

In Activity 1 Learner 2 demonstrated confidence in multiplying brackets by positive and negative integers and letters but continued to need support in multiplying out brackets by negative letters.

In Activity 2 Learner 2 gave reassurance to her team members that their written algebraic stages were correct. This helped her to slow down her pace and make less mistakes which helped to improve her confidence in multiplying out brackets by negatives.
In Activity 3 Learner 2 gained the necessary confidence to present to the whole class her team’s method for multiplying out a linear expression by a trinomial expression.

In Activity 4 Learner 2 was able to help others to understand her incomplete but correct lines of algebra and then to find learners who could help her to complete the solution. Learner 2 was then able to explain the whole solution to others.

In Activity 5 Learner 2 was able to help others understand how to multiply and simplify algebra but in working with lots of different partners she found that she still needed help too to multiply by negatives.
Learner 3

In Activity 1 Learner 3 demonstrated confidence in multiplying brackets by different combinations of positive and negative integers and letters.

In Activity 2 Learner 3 kept reassuring his team members that their written algebraic stages were correct. He would confidently call everyone to a stop whenever he observed anything questionable in another’s written work. And he kept reminding his team how to correctly multiply out the brackets by negatives.
In Activity 3 Learner 3 used a language which his peers could understand and learn from. Also his layout of solutions was an excellent example to others.

In Activity 4 when Learner 3 met up with others outwith his team he again used a language that his peers could understand and learn from.

In Activity 5 Learner 3 realised that by slowing down the pace of his work he made less errors in his written solutions.
Feedback and next steps in learning
Feedback was given throughout the lesson by learners themselves and by myself. Learners assessed their own ability on a daily basis against the success criteria which was displayed each day. Learners rated their progress each day using the traffic light system in their planners. Personal goals were identified.

The next steps for Learner 1 would be to practice the skills of multiplying especially by negatives and to practice simplifying long algebraic expressions.

Learner 2 will be encouraged to practice further and to take her time when multiplying brackets by negatives.

Learner 3 will be encouraged to slow down his pace of work in order to make less errors.

The next step for all 3 Learners is to develop their personal goals and to move onto factorising algebraic expressions.
Reporting to Pupils and Parents

After completing their Assessment Evaluation forms under close teacher supervision, Learners choose to write a comment on their progress. These forms indicate to Learners what there individual targets are and what resource to use to improve in these areas. Learners complete this additional work at home and parents are asked to sign these forms when their child has met their targets.
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Area
Literacy
Curriculum Area
Mathematics
Level

4
Local authority

North Lanarkshire
Institution

Our Lady’s High School, Cumbernauld
Stage

S2
[image: image1.jpg]IR NAR
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