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[bookmark: _Toc179466273]About this resource
[bookmark: _Toc179466274]Purpose of resource
The following task is a sample test designed to complement the Stage 5 department unit of learning ‘Unit 9 – surveying’. Teachers may modify this test to suit their context or use this sample test and accompanying professional learning to guide the creation of their own assessment tasks.
[bookmark: _Toc179466275]Target audience
This resource can be used by teachers to facilitate discussions about improving their own class tests as well as how faculties will approach grading students’ responses to a test in alignment with the course performance descriptors.
[bookmark: _Toc179466276]When and how to use
This resource has been designed as a bank of sample questions to model assessing using the course performance descriptors in a test style assessment. Faculties might adopt and adapt questions from this task to modify their existing summative assessment tasks. Faculties may also use this sample test during faculty meetings to discuss assessing using the course performance descriptors.
[bookmark: _Toc179466277]Multiple choice
The multiple-choice questions in this test are intended to be used as diagnostic questions, and as such, no marks have been allocated to these questions. Each question has been developed with common misconceptions in mind, with expected misconceptions indicated in the sample solutions. The confidence rating underneath each multiple-choice question aims to inform teachers of students’ confidence in answering each question. The language used in this scale could be developed with students prior to completing the test. Students should be instructed on how to respond to the confidence rating before completing the test.


[bookmark: _Toc179466278]Course performance descriptors
Through their engagement with this test, students will likely demonstrate achievement in all the course performance descriptors. For more accurate assessment and grading, 3 descriptors have been selected as the focus of this assessment task. The Grade A variant of these descriptors is below:
uses, creates and interchangeably moves between a variety of abstract and concrete representations in familiar and unfamiliar situations
solves routine problems involving multiple steps consistently in familiar and unfamiliar situations
uses precise mathematical language consistently and effectively to communicate reasoning, explain solutions and justify results.
[bookmark: _Toc179466279]Marks and grades
Marks, grades and a spreadsheet have been provided for each extended response question. The grades have been assigned, corresponding to the highest possible grade achievable for that overall question. To achieve a given grade the student must perform consistently at that level. Consistency is demonstrated through multiple assessment tasks and observations.


[bookmark: _Toc179466280]Task description
Type of task: Test
[bookmark: _Toc179466281]Outcomes 
[bookmark: _Toc179466282]Core
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
applies trigonometry to solve problems, including bearings and angles of elevation and depression MA5-TRG-C-02
identifies and applies the properties of similar figures and scale drawings to solve problems MA5-GEO-C-01
[bookmark: _Toc179466283]Path
applies Pythagoras’ theorem and trigonometry to solve 3-dimensional problems and applies the sine, cosine and area rules to solve 2-dimensional problems, including bearings 
MA5-TRG-P-01
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.

[bookmark: _Toc179466284]Instructions
Below is an example of instructions for this sample test. Schools should include a similar list of instructions on their school’s standard assessment cover page.
Reading time – 5 minutes
Working time – 40 minutes
Write using a black pen
Circle one multiple-choice response to each question. If you circle a response and then change your mind, draw a line through the incorrect response and circle the correct response
Circle one response to each confidence rating
Provide reasoning and explanations when responding to extended response questions


[bookmark: _Toc179466285]Multiple choice questions
	Q1
	The bearing from A to B is What is the bearing from B to A?
[image: Bearings diagram showing a true bearing of 50 degrees,]

	
	



[image: Confidence Rating
Guess
Educated guess
I’m mostly confident
I know the answer.]

	Q2
	The diagram shows the positions of towns A, B and C.
Town A is due north of town B and .
[image: A triangle connects points A, B and C. The angle BAC is 45 degrees.]
What is the bearing of town C from town A?

	
	1. 



[image: Confidence Rating
Guess
Educated guess
I’m mostly confident
I know the answer.]

	Q3
	From the top of a cliff 55 metres above sea level, the angle of depression of a ship is 
[image: From the top of a cliff 55 metres above sea level, the angle of depression of a ship is 26°, forming a right-angled triangle.]
Which expression could be used to find how far the ship is from the base of the cliff?

	
	1. 



[image: Confidence Rating
Guess
Educated guess
I’m mostly confident
I know the answer.]




	Q4
	A point on the ground, , lies between a tree and a building, 2 and 8 metres tall, respectively. The point  is 3 metres from the base of the tree.
From , the angles of elevation to the top of the tree and to the top of the building are equal.
[image: Two right-angled triangles meet at a point, G. The smaller triangle has shorter side lengths 2 m and 3 m. The larger triangle has hypotenuse x and the side opposite point G is 8 m.]
What is the distance, , to the nearest metre, from  to the top of the building?

	
	1. 
1. 
1. 
1. 
[image: Confidence Rating
Guess
Educated guess
I’m mostly confident
I know the answer.]

	Q5
Path
	Which expression can be used to find angle C?
[image: A triangle with sides 15 cm, 12 cm and 9 cm. Point C is opposite 12 cm.]

	
	1. 



[image: Confidence Rating
Guess
Educated guess
I’m mostly confident
I know the answer.]

	Q6
Path
	Which statement correctly calculates the value of ?
[image: A triangle has angles 36 and 45 degrees. x is opposite 45 degrees and 130 is opposite the missing angle.]

	
	1. 



[image: Confidence Rating
Guess
Educated guess
I’m mostly confident
I know the answer.]




[bookmark: _Toc179466286]Extended response
	Q7
	A student measures the angle of elevation to the top of a tree to be  from a distance of 20 metres from the base of the tree.
1. Draw a diagram to represent this information.
Find the height of the tree, correct to the nearest metre.
	2

	Q8
	The shadow cast by a tree and the shadow cast by a post box, which is 1.4 metres tall, are collinear. The shadow cast by the tree is 12 metres and the shadow cast by the post box is 3 metres. The angle of elevation from both shadows is .
[image: Two triangles show the following situation.
The shadow cast by a tree and the shadow cast by a post box are collinear. The shadow cast by the tree is 12 metres and the shadow cast by the post box is 3 metres. The angle of elevation from both shadows is 25°.]
Explain how you could use both the identity  and the properties of similar triangles to find the height of the tree, correct to 1 decimal place.
	3

	Q9
	An aircraft flies 50 kilometres on a bearing of 030°.
1. Calculate the distance it has travelled north and the distance it has travelled east, correct to the nearest kilometre.
1. Explain how your answer to part a. could be used to find the distance travelled south and west by an aircraft travelling 50 km on a bearing of .
Name 2 other bearings that create congruent triangles to the aircraft travelling 50 km on a bearing of 030°.
	4

	Q10
	A ship starts at point A and follows these instructions:
Travel 30 km on a bearing of 045° to reach point B.
From point B, travel 40 km on a bearing of 135° to reach point C.
1. Draw a diagram to represent the ship’s journey.
1. Justify why and hence find the distance between point A and point C, correct to the nearest kilometre?
	4

	Q11
	The base of a lighthouse, B, is at the top of a cliff 150 metres above sea level. The angle of depression from B to a boat at D is . The boat is heading to a fishing spot, C, which is 90 metres from the base of the cliff.
[image: The diagram shows the following situation:
The base of a lighthouse, B, is at the top of a cliff 150 metres above sea level. The angle of depression from B to a boat at D is 30°. The boat is heading to a fishing spot, C, which is 90 metres from the base of the cliff.]
1. Find the angle of depression from B to C, correct to the nearest degree.
1. Find the distance between the boat, D, and the fishing spot, C, correct to the nearest metre.
	5

	
	
	




	Q12
Core and Path
	A baseball diamond has equal running lengths of 27 metres and a diagonal length of  metres.
[image: Square with side lengths 27 m and diagonal root(1458) m.]
1. Show that the corners of the baseball diamond are 
The groundskeeper claims that he has 3 different methods of finding the grassed area inside the diamond. Can you calculate 3 different methods?
	5

	Q13
Path
	Two spotlights are set up on different corners of a building. Determine which spotlight, A or B, covers a greater area. [image: Two triangles.
Triangle 1 has sides 21m and 21m with included angle 19 degrees.
Triangle 2 has sides 25m and 30m with included angle 10 degrees.]
	2

	Q14
Path
	The area of the triangle is . Find the value of the longest side, correct to the nearest metre.
[image: Triangle with angle 128 degrees and adjacent side 32 cm.]
	3

	Q15
Path
	John sold his recorder using an online marketplace. He said he would post it to the buyer. John has a box in the shape of a rectangular prism which is 20 cm by 18 cm by 15 cm. Will he fit the 30.2 cm recorder in this box? Provide reasoning to support your conclusion.
	3

	Q16
Path
	1. Find the value of to the nearest degree.
[image: Triangle with angle 118 degrees and opposite side 93 cm. Angle theta is adjacent to side 54 cm. The other side is also 54 cm.]
Show that you can confirm your answer using another method?
	2

	Q17
Path
	1. Use the sine rule to find the value of , to the nearest centimetre.
[image: Triangle with angle 48 degrees opposite x cm and angle 59 degrees opposite 15 cm.]
Jack boasts to his friend that he never uses the sine rule. He claims he can use the cosine rule or right-angled trigonometry to get the same answer. Is he correct for this question?
Can you provide an example where Jack could only use the sine rule? If not, explain why.
	5

	Q18
Path
	A right pyramid has a square base with side lengths of 6 cm. If the height of the pyramid is 10 cm, find the surface area of the pyramid, correct to the nearest square centimetre.
	3




Table 1 – what else do I know?
	Is there anything you learned in these topics that was not in this test?
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[bookmark: _Toc179466287]Student-facing rubric
Table 2 – course performance descriptors rubric
	Descriptor
	Grade E
	Grade D
	Grade C
	Grade B
	Grade A

	2
	recognises some mathematical concepts
	uses concrete representations in some familiar situations
	uses and creates abstract or concrete representations in familiar situations
	uses, creates and moves between abstract and concrete representations in familiar and unfamiliar situations
	uses, creates and interchangeably moves between a variety of abstract and concrete representations in familiar and unfamiliar situations

	3
	attempts some routine problems with very limited success
	attempts routine problems of up to 3 steps with some success
	solves routine problems of up to 3 steps in familiar situations and attempts routine problems of more than 3 steps
	solves routine problems of up to 3 steps in familiar and unfamiliar situations and attempts routine problems of more than 3 steps with some success
	solves routine problems involving multiple steps consistently in familiar and unfamiliar situations

	6
	uses very limited mathematical language
	uses limited mathematical language
	uses mathematical language to communicate reasoning and explain solutions
	uses appropriate mathematical language effectively to communicate reasoning, explain solutions and justify results
	uses precise mathematical language consistently and effectively to communicate reasoning, explain solutions and justify results
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© NSW Department of Education, Oct-24	[image: Creative Commons Attribution license logo.]
[bookmark: _Toc147840979][bookmark: _Toc179466288]Support and alignment
Resource evaluation and support: all curriculum resources are prepared through a rigorous process. Resources are periodically reviewed as part of our ongoing evaluation plan to ensure currency, relevance and effectiveness. For additional support or advice, or to provide feedback, contact the Mathematics Curriculum team by emailing mathematics7-12@det.nsw.edu.au.
Differentiation: further advice to support Aboriginal and/or Torres Strait Islander students, EAL/D students, students with a disability and/or additional needs and High Potential and gifted students can be found on the Planning programming and assessing 7–12 webpage. This includes the Inclusion and differentiation 7–10 advice webpage.
Assessment: further advice to support formative assessment is available on the Planning, programming and assessing 7–12 webpage. This includes the Classroom assessment advice 7–10. For summative assessment tasks, the Assessment task advice 7–10 webpage is available.
Explicit teaching: further advice to support explicit teaching is available on the Explicit teaching webpage. This includes the CESE Explicit teaching – Driving learning and engagement webpage.
Consulted with: Curriculum and Reform, Inclusive Education, Multicultural Education, Aboriginal Outcomes and Partnerships and subject matter experts.
Alignment to system priorities and/or needs: School Excellence Policy, Our Plan for NSW Public Education.
Alignment to the School Excellence Framework: this resource supports the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Alignment to Australian Professional Teaching Standards: this resource supports teachers to address Australian Professional Teaching Standards 3.2.2, 3.3.2, 5.1.2, 5.2.2, 5.3.2, 5.4.2.
NSW syllabus: Mathematics K–10 Syllabus
Syllabus outcomes: MAO-WM-01, MA5-TRG-C-02, MA5-GEO-C-01, MA5-TRG-P-01
Author: Mathematics Curriculum Team
Publisher: State of NSW, Department of Education
Resource: Sample test
[bookmark: _Hlk112245591]Related resources: further resources to support mathematics Stage 5 can be found on the Planning, programming and assessing mathematics 7-10 webpage.
Professional learning: relevant professional learning is available through the Mathematics Statewide staffroom.
Creation date: 25 September 2024
Rights: © State of New South Wales, Department of Education.

[bookmark: _Toc179466289]Evidence base
WThis resource contains NSW Curriculum and syllabus content. The NSW Curriculum is developed by the NSW Education Standards Authority. This content is prepared by NESA for and on behalf of the Crown in right of the State of New South Wales. The material is protected by Crown copyright.
Please refer to the NESA Copyright Disclaimer for more information https://educationstandards.nsw.edu.au/wps/portal/nesa/mini-footer/copyright.
NESA holds the only official and up-to-date versions of the NSW Curriculum and syllabus documents. Please visit the NSW Education Standards Authority (NESA) website https://educationstandards.nsw.edu.au/ and the NSW Curriculum website https://curriculum.nsw.edu.au.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
Brookhart SM (2018) ‘Appropriate Criteria: Key to Effective Rubrics’, Frontiers in Education, 3(22):1–12, doi:10.3389/feduc.2018.00022, accessed 25 September 2024.
CESE (Centre for Education Statistics and Evaluation) (2020a) What works best: 2020 update, NSW Department of Education, accessed 25 September 2024.
CESE (2020b) What works best in practice, NSW Department of Education, accessed 25 September 2024.
CESE (2021) Growth goal setting – what works best in practice, NSW Department of Education, accessed 25 September 2024.
Fisher D and Frey N (1 November 2009) ‘Feed Up, Back, Forward’, ASCD (Association for Supervision and Curriculum Development): Educational Leadership magazine, 67(3), accessed 25 September 2024.
Griffin P (2017) Assessment for Teaching, Cambridge University Press, Port Melbourne, Victoria.
Hattie J and Timperley H (2007) ‘The Power of Feedback’, Review of Educational Research, 77(1): 81–112, doi:10.3102/003465430298487, accessed 25 September 2024.
Panadero E and Jonsson A (2013) ‘The use of scoring rubrics for formative assessment purposes revisited: A review’, Educational Research Review, 9:129–144, doi:10.1016/j.edurev.2013.01.002, accessed 25 September 2024.
Sherrington T (2019) Rosenshine’s Principles in Action, John Catt Educational Limited, Melton, Woodbridge.
Wiliam D (2017) Embedded Formative Assessment, 2nd edn, Solution Tree Press, Bloomington, IN.
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© State of New South Wales (Department of Education), 2024
The copyright material published in this resource is subject to the Copyright Act 1968 (Cth) and is owned by the NSW Department of Education or, where indicated, by a party other than the NSW Department of Education (third-party material).
Copyright material available in this resource and owned by the NSW Department of Education is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) license.
[image: Creative Commons Attribution license logo.]
This license allows you to share and adapt the material for any purpose, even commercially.
Attribution should be given to © State of New South Wales (Department of Education), 2024.
Material in this resource not available under a Creative Commons license:
the NSW Department of Education logo, other logos and trademark-protected material
material owned by a third party that has been reproduced with permission. You will need to obtain permission from the third party to reuse its material.
Links to third-party material and websites
Please note that the provided (reading/viewing material/list/links/texts) are a suggestion only and implies no endorsement, by the New South Wales Department of Education, of any author, publisher, or book title. School principals and teachers are best placed to assess the suitability of resources that would complement the curriculum and reflect the needs and interests of their students.
If you use the links provided in this document to access a third-party's website, you acknowledge that the terms of use, including licence terms set out on the third-party's website apply to the use which may be made of the materials on that third-party website or where permitted by the Copyright Act 1968 (Cth). The department accepts no responsibility for content on third-party websites.
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