

[bookmark: _Toc143758633][bookmark: _Toc117252979]iSTEM – aeronautical engineering sample assessment package
Engineering report


Contents
Advice to teachers	2
Focus question	2
Task	2
Using a structured inquiry approach	3
Evidence of learning	3
Assessment type	4
Duration and scheduling	4
Weighting	5
Inclusion and wellbeing	5
Advice to students	6
Task details	6
Managing your time	8
Creating your prototypes	9
Creating your engineering report	10
Marking rubric	11
Additional information	18
Rationale	18
Aim	19
Purpose and audience	19
When and how to use this document	19
Differentiation	20
About this resource	21
References	24



[bookmark: _Toc143758634][bookmark: _Toc170382934]Advice to teachers
Teacher note: the examples in this package are provided so that schools and teachers may choose relevant information and adjust for their contexts and their school-based practices. Relevant information should be transferred into the school’s assessment task template.
The Aeronautical engineering specialised topic focuses on developing student understanding and skills used in the aeronautical engineering professions. Aeronautical engineering involves the design, production, testing and maintenance of aircraft, aerospace vehicles and their systems.
[bookmark: _Toc170382935]Focus question
[bookmark: _Toc143758635]How does wing shape or size affect glider range (or flight time)?
[bookmark: _Toc170382936]Task
This task has 2 main focuses:
using an iterative engineering design process to increase the range (or flight time) of a glider
the production of an engineering report to communicate this process and its findings.
The suggested structure of this task allows teachers to align steps in the task with the learning sequence, explicitly teaching an iterative design process. For example, teachers can explain how an inquiry can or will be conducted, demonstrate the initial processes and any skills required to perform steps within the task, and then assess student ability to perform further inquiry using an iterative engineering design process.
Either as a group or individually, students follow procedures to fabricate (or assemble) a glider to be used to record baseline flight data. Standard testing procedures are established which will allow accurate, reliable flight test results to be collected. The procedures also need to accommodate subsequent changing of one independent variable of the glider wing and measuring the impact on the glider’s range (dependent variable). Flight tests are repeated, and results recorded.
Student research into relevant design factors forms part of the engineering design process and can be guided or informed by aligned lesson content within the sample lesson sequence. Modifications to wing design are prototyped and evaluated. Flight tests are repeated for each design-prototype iteration, and results recorded. A minimum of 2 design iterations are required.
Students document an iterative process of modifying glider wing shape or size to improve glider range in an engineering report. As advised in the iSTEM – Writing Engineering Reports: Teacher Guide, teachers can determine which components of an engineering report are required for the assessment. However, consideration should be given to including a focus on presenting and analysing collected data appropriately and discussing the implications of the results.
[bookmark: _Toc170382937]Using a structured inquiry approach
This assessment task centres on the inquiry-based learning framework proposed by Bell, Smetana and Binns (2005) and Banchi and Bell (2008). In this framework, teachers and students progress through a series of inquiry phases: confirmation inquiry, structured inquiry, guided inquiry and open inquiry. The level of inquiry is dependent on the level of teacher direction and student direction regarding questions, procedures and answers for investigations.
In this model, confirmation inquiry involves students following a teacher-created method to find a known answer to a known question. For structured inquiry students are given a question and a procedure but need to develop their own answer. Guided inquiry involves using a teacher-generated question and student-created procedures to find an unknown answer. In open inquiry students design a procedure to answer a question of their own design (Banchi and Bell 2008).
The emphasis of this model is that students are supported through the levels of inquiry so that they gradually develop the skills needed to undertake investigations. As students progress through different levels of inquiry they develop skills through modelling and application and, through gradual release of responsibility, are given greater autonomy.
After mastering the construction of the glider and methods to test its flight capability, students iterate through an engineering design process to design modifications, prototype and evaluate the modified balsa glider design solution. In this process students determine what characteristic of a wing affects the flight of a glider through investigation. The question and method for the inquiry is identified and explained, and students attempt to find an unknown answer to the design task.
[bookmark: _Toc117252982][bookmark: _Toc143758636][bookmark: _Toc170382938]Evidence of learning
Students will demonstrate their understanding of the engineering design process within this aeronautical engineering context by:
safely and proficiently fabricating glider components and assembling a glider from provided plans
correctly following a testing procedure and recording results
applying research and knowledge covered in lessons to improve the design of the glider wings
safely and proficiently making replacement wings according to their new design
explaining the importance of testing the modified design of glider wings with a consistent procedure
communicating findings and analysis in an engineering report.
Teacher note: this assessment uses an engineering report format; however, teachers should choose an appropriate communication mode according to student and school contexts and change the advice to students below. The inquiry could be presented as a poster, presentation, website or video. 
[bookmark: _Toc143758637][bookmark: _Toc170382939]Assessment type
This task is intended to directly contribute to the final course assessment, through formative (when developing student skills and knowledge) or summative assessments (when determining student achievement towards outcomes for the learning sequence).
Formative assessment is an active learning process that enables teachers to continuously gather evidence of learning and respond to student learning with the goal of improving student achievement (Cowie and Bell 2010). It is an interactive process that monitors student learning to provide ongoing feedback that can be used by teachers to improve their teaching and by students to improve their understanding. During the assessment task, teachers should question student thought processes and decisions to elicit critical thinking and deeper understanding.
[bookmark: _Toc117252984][bookmark: _Toc143758638][bookmark: _Toc170382940]Duration and scheduling
Supporting practical activities for this assessment task are suggested in the aeronautical engineering learning sequence and can be adapted to suit the class context.
This task is intended to be used towards the end of the topic, after the design and prototyping of an initial glider have been completed in the learning sequence at an appropriate level of the inquiry-based level learning framework, as decided by the teacher. Completion of earlier stages in the design process, like design and prototyping, may better align with individual school assessment schedules and teachers may move or adapt parts of the marking rubric, depending on the needs of the school. Formative assessment of remaining activities can provide useful data to inform further teaching.
Assessment advice and due dates should be informed by school assessment procedures and assessment schedules.
[bookmark: _Toc117252986][bookmark: _Toc143758639][bookmark: _Toc170382941]Weighting
Weightings are a school-based decision.
[bookmark: _Toc117252989][bookmark: _Toc143758640][bookmark: _Toc170382942]Inclusion and wellbeing
This assessment package has been prepared by the NSW Department of Education. It has been developed as a model for teachers to assist in the development of an assessment task that can be contextualised to an individual school’s needs.
Plan assessment tasks that are inclusive and accommodate the needs of all students in your classroom. Some students may require more specific adjustments and enhancements to allow them to participate on the same basis. The iSTEM learning sequences have sample adjustments and enhancements. For further advice, see Inclusive practice resources for secondary school.


[bookmark: _Toc117252990][bookmark: _Toc143758641][bookmark: _Toc170382943]Advice to students
Teachers should provide details of due dates, weighting and submission guidelines as per their school practice.
[bookmark: _Toc117252991][bookmark: _Toc143758642][bookmark: _Toc170382944]Task details
Focus question: How does wing shape or size affect glider range (or flight time)?
Type of task: practical (structured inquiry)
Format: engineering report
Weighting: school-based decision
Submission: students conduct practical tasks through guided inquiry in groups. Students submit individual engineering reports.
Description: conduct flight tests of an initial glider design to record baseline data and establish valid testing processes that can be repeated on subsequent designs. Based on research, select a physical characteristic of the glider wing and investigate modifying and evaluating the wing. For example:
wingspan
wing area
chord
aspect ratio.
Design and make a prototype of a modified glider wing replacing the original glider wing. Apply the same test processes to evaluate the impact of your group’s modifications, performing multiple trials as appropriate to collect and review data. Make appropriate changes to the prototype design and conduct further tests to evaluate the modified design.
Outcomes assessed:
ST5-2 demonstrates critical thinking, creativity, problem-solving, entrepreneurship and engineering design skills and decision-making techniques in a range of STEM contexts
ST5-4 works independently and collaboratively to produce practical solutions to real-world scenarios
ST5-5 analyses a range of contexts and applies STEM principles and processes
ST5-8 uses a range of techniques and technologies, to communicate design solutions and technical information for a range of audiences
ST5-9 collects, organises, and interprets data sets, using appropriate mathematical and statistical methods to inform and evaluate design decisions
iSTEM course document © NSW Department of Education for and on behalf of the Crown in the State of New South Wales, 2021.

[bookmark: _Toc170382945]Managing your time
Use this checklist as a progress guide during the inquiry.
	Steps
	Complete

	Fabricate and assemble glider according to provided plans
	☐
	Perform flight tests on original glider design according to demonstrated procedure and record data
	☐
	Research and analyse reference information regarding effects of glider wing shape (or size) on flight distance
	☐
	Modify wing design based on research
	☐
	Construct prototype of glider with modified wing design (glider design 2), repeat testing procedure and record data
	☐
	Modify wing design
	☐
	Construct prototype of glider with modified wing design (glider design 3), repeat testing procedure and record data
	☐
	Document aim, method and results (engineering report)
	☐
	Construct data representation(s) of results (engineering report)
	☐
	Critically analyse method, results and design iterations (engineering report)
	☐
	Discuss implications of results, and limitations of the investigation (engineering report)
	☐
	Conclusion (engineering report)
	☐



[bookmark: _Toc170382946]Creating your prototypes
You will need to complete the following:
collect and record accurate measurements of original glider (baseline data)
produce a digital image or diagram of your glider prototypes
safely produce a prototype based on modified glider wing design using technologies and materials
record accurate, valid and reliable measurements of prototype flight test
construct and test one additional further refined prototype.
Things to check:
only one variable of the wing design is changed per design/prototype iteration
test flights are carried out with a consistent procedure to ensure reliable data is captured.
What to submit:
at least one digital image of each glider wing design
at least one physical prototype of a glider wing design
documentation demonstrating processes to test and evaluate findings for each glider wing design.


[bookmark: _Toc143758644][bookmark: _Toc170382947]Creating your engineering report
You will need to complete the following:
research design factors for glider wings
outline testing method and collect test data for each design iteration
diagram of each wing design iteration.
Things to check:
engineering report has structure and styling consistent with industry practice
grammar and spelling are correct.
What to submit:
engineering report in Word or PDF format documenting
introduction with aim
detailed method for testing
a list of relevant research undertaken
results and data analysis
discussion of design iterations
conclusion and recommendations.
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[bookmark: _Toc117252994][bookmark: _Toc143758646][bookmark: _Toc170382948]Marking rubric
Note: the criteria and outcomes presented in this table are not mandatory for assessing the task. Teachers are encouraged to select or adjust criteria based on their students’ needs and the assessment and reporting requirements of their school.
Table 1 – marking rubric
	Criteria
	A
	B
	C
	D
	E

	Sketching design solutions
ST5-8
	Annotates multiple labelled design solution sketches that demonstrate methodical progression of the planned solution.
	Annotates multiple labelled design solution sketches that are appropriate for the planned solution.
	Design solution sketches are labelled.
	Design solution sketches are missing labels and annotations.
	Sketches are incomplete.

	Prototype design and construction
ST5-4, ST5-8
	Design meets all prototype criteria in insightful ways.
Extensive evidence of how prototype was created, discussing lessons learned from previous stages.
	Design meets all prototype criteria.
Prototype is well constructed.
Detailed evidence of how prototype was created, explaining lessons learned from previous stages.
	Design meets most prototype criteria.
Prototype is constructed with care but may be missing details.
Satisfactory evidence of how prototype was created, describing a lesson learned from a previous stage.
	Design meets some prototype criteria.
The prototype is poorly finished or missing details.
Limited evidence of how prototype was created.
	Design meets limited prototype criteria.
The prototype is incomplete.

	Safely uses fabrication tools and methods
ST5-6
	Demonstrates the safe handling and advanced application of all tools during all practical lessons.
	Demonstrates the safe handling and precise application of all tools during all practical lessons.
	Demonstrates the safe handling of all required tools during all practical lessons.
	Requires additional instruction or demonstration to ensure safe handling and application of tools.
	Requires direct instruction and supervision when using any tool.

	Evaluation and iteration
ST5-4, ST5-8
	Prototype tested and modifications made to optimise performance and aesthetics.
The prototype has been thoroughly evaluated using detailed criteria for assessment of each component of the design.
Uses critical thinking in the evaluation and testing of the prototype, discussing alternatives and modifications.
	Prototype tested, with various modifications implemented.
The prototype has been evaluated using detailed criteria for assessment of each component of the design.
Exhibits rational thinking in the testing and evaluation of the prototype, explaining required modifications.
	Prototype tested and modified where required.
The prototype has been successfully evaluated using clear criteria for assessment.
Testing of the prototype produced results which confirmed design choices or indicated the need for modification.
	Prototype tested, with no consideration given to modifications.
An evaluation of the prototype has been attempted with simple criteria for assessment developed.
Tested the prototype with irregular performances.
	Prototype not tested.
The prototype has not been evaluated. No criteria for evaluation have been developed.
Prototype not sufficiently tested and ideas for future improvements are vague and impractical.

	Report introduction
ST5-4, ST5-8
	Synthesises sufficient, credible, relevant research and experience from a range of sources and explicitly relates synthesis to the research question.
	Summarises credible, relevant research from a range of sources. Identifies and describes previous investigations.
	Presents sufficient, credible, relevant research from a range of sources.
	Presents relevant research from a range of sources.
	Presents relevant information from a source.

	Method
ST5-2
	Consistently applies valid methods to accurately collect data.
Applies accurate independent, dependent and controlled variables.
Uses calibration or testing of measuring devices.
	Applies valid methods to establish a fair test and accurately collects scientific data.
Applies accurate independent, dependent and controlled variables.
Uses calibration or testing of measuring devices.
	Applies method to accurately collect scientific data.
Applies accurate independent and dependent variables.
Several controlled variables accounted for.
	Applies variables correctly to the method, including several controlled variables.
	Applies variables within the method, including controlled variables.

	Results
ST5-4, ST5-9
	Communicates clear, coherent, and accurate results in a formatted table.
Clearly identifies design iterations, variables, test groups and measurements including units.
	Clearly identifies design iterations, variables, test groups and measurements including units in a table.
	Identifies design iteration(s), test groups and measurements including units in a table.
	Identifies test groups and measurements in a table.
	Displays results in an organised but incorrect format.

	Data analysis
ST5-9
	Accurately collects, organises and interprets data sets, using mathematical and statistical methods.
Derives trends, patterns and relationships in data and information, relating to glider wing design iterations.
Uses appropriate data visualisation with accurate heading, axes, labels and data.
	Accurately collects, organises and interprets data sets, using mathematical and statistical methods.
Derives trends, patterns and relationships in data and information, relating to glider wing design iterations.
Uses data visualisation with accurate heading, axes, labels and data.
	Collects, organises and interprets data sets.
Derives trends, patterns and relationships in data and information.
Uses data visualisation with accurate heading, axes, labels and data.
	Collects, organises and interprets data sets.
Uses data visualisation with heading, axes, labels and data.
	Presents trends with limited or incorrect analysis.

	Discussion – design iterations
ST5-2
	Discussion relates results to the background information and links to both design iterations.
Evaluates and proposes future iterations in response to results and analysis.
	Results are related to the background information and linked to both design iterations.
Proposes future iterations in response to results and analysis.
	Results are related to the background information and linked to at least one design iteration.
or
Evaluates and proposes future iterations in response to results and analysis.
	Results are related to the background information.
or
Proposes future iterations in response to results and analysis.
	Proposes future iteration.

	Conclusion and recommendations
ST5-5
	Conclusion clearly answers inquiry question or aim.
Evaluation of design iterations linked to testing results and clearly stated.
Conclusion clearly supported and explicitly linked to results.
	Conclusion clearly answers inquiry question or aim.
Clearly states if results support design iterations.
Conclusion clearly linked to results.
	Makes a credible conclusion that is linked to design iteration and consistent with evidence.
	Makes a credible conclusion.
	Makes a conclusion that is not consistent with evidence.

	Report structure
ST5-2, ST5-8
	Report follows structure of appropriate engineering report.
Language and style used is appropriate for engineering reports.
	Report follows structure of an engineering report.
Language and style used is appropriate for engineering reports.
	Report follows structure of an engineering report.
	Report is organised with some structure but not all required content is addressed.
	Limited sequencing of information and ideas.
Content is disorganised and lacks coherence.


[bookmark: _Toc117252996][bookmark: _Toc143758647]

[bookmark: _Toc170382949]Additional information
The information below can be used to support teachers when using this assessment package for iSTEM.
[bookmark: _Toc116636031][bookmark: _Toc117252997][bookmark: _Toc143758648][bookmark: _Toc170382950]Rationale
[bookmark: _Int_TjtgxSpN]Australian businesses competing in a global economy will need more employees trained in science, technology, engineering and mathematics (STEM). Research indicates that 75% of the fastest growing occupations require STEM skills. Global accounting firm PwC (formerly known as PricewaterhouseCoopers) produced a report titled ‘A smart move’ where it found that shifting just 1% of the Australian workforce into STEM roles would add $57.4 billion to the Gross Domestic Product (GDP) (net present value over 20 years).
iSTEM is a student-centred Stage 5 elective course that delivers science, technology, engineering and mathematics education in an interdisciplinary, innovative and integrated fashion. It was developed in direct response to industry’s urgent demand for young people skilled in science, technology, engineering and mathematics.
[bookmark: _Int_J9gzpZz7]The course was developed in collaboration with, and is supported by industry, business, government and universities, ensuring that students develop future-focused STEM skills. The course has a number of specialised topics, many of which are aligned with NSW State Government priority industries, identified in the NSW Industry Development Framework.
iSTEM develops enabling skills and knowledge that increasingly underpin many professions and trades, and the skills of a technologically enabled workforce. It provides students with learning opportunities to develop knowledge and skills to use the most up-to-date technologies including additive manufacturing (3D printing), laser cutters, augmented and virtual reality, drones, smart robotics and automation systems, Artificial Intelligence (AI) and a range of digital systems.
Students gain and apply knowledge, deepen their understanding, and develop collaborative, creative and critical thinking skills within authentic, real-world contexts. The course uses inquiry, problem, and project-based learning approaches to solve problems and produce practical solutions utilising engineering design processes.
[bookmark: _Int_mZdKr6Cw]iSTEM is aligned to the concept of ‘Industry 4.0’ which refers to a new and emerging phase in the industrial revolution that heavily focuses on interconnectivity, automation, machine learning and real-time data.
iSTEM has been developed to meet the goals of National Federation Reform Council (NFRC) Education Council’s National STEM School Education Strategy (2016-2026), and supports the NSW Government’s NSW Industry Development Framework, the NSW Department of Education’s Rural and Remote Education Strategy (2021-2024) and the High Potential and Gifted Education Policy.
[bookmark: _Toc116636032][bookmark: _Toc117252998][bookmark: _Toc143758649][bookmark: _Toc170382951]Aim
The aim of the course is to engage and encourage student interest and skills in STEM, appreciate the scope, impact and pathways into STEM careers and learn how to work collaboratively, entrepreneurially and innovatively to solve real-world problems.
[bookmark: _Toc117252999][bookmark: _Toc143758650][bookmark: _Toc170382952]Purpose and audience
This assessment package provides a range of assessment strategies and supplementary material that can be used to support student achievement in the task outlined. This resource is for teachers when creating a program of assessment for the iSTEM course.
[bookmark: _Toc117253000][bookmark: _Toc143758651][bookmark: _Toc170382953]When and how to use this document
Use the assessment package in the context that best supports your school context.
[bookmark: _Toc117253002][bookmark: _Toc143758653][bookmark: _Toc170382954][bookmark: _Hlk170194849]Differentiation
Differentiated learning can be enabled by differentiating the teaching approach to content, process, product and the learning environment. For more information on differentiation go to Differentiating learning and Differentiation.
When using these resources in the classroom, it is important for teachers to consider the needs of all students in their class, including:
· Aboriginal and Torres Strait Islander students. Targeted strategies can be used to achieve outcomes for Aboriginal students in K-12 and increase knowledge and understanding of Aboriginal histories and cultures. Teachers should utilise students’ Personalised Learning Pathways to support individual student needs and goals.
· EAL/D learners. EAL/D learners will require explicit English language support and scaffolding, informed by the EAL/D enhanced teaching and learning cycle and the student’s phase on the EAL/D Learning Progression. In addition, teachers can access information about supporting EAL/D learners and literacy and numeracy support specific to EAL/D learners.
Students with additional learning needs. Learning adjustments enable students with disability and additional learning and support needs to access syllabus outcomes and content on the same basis as their peers. Teachers can use a range of adjustments to ensure a personalised approach to student learning. In addition, Curriculum planning for every student in every classroom can be used to support the diverse learning needs of students using inclusive teaching and learning strategies. Subject specific curriculum considerations can be found on the Inclusive Practice hub.
High potential and gifted learners. Assessing and identifying high potential and gifted learners will help teachers decide which students may benefit from extension and additional challenge. Effective strategies and contributors to achievement for high potential and gifted learners helps teachers to identify and target areas for growth and improvement. In addition, the Differentiation Adjustment Tool can be used to support the specific learning needs of high potential and gifted students. The High Potential and Gifted Education Professional Learning and Resource Hub supports school leaders and teachers to effectively implement the High Potential and Gifted Education Policy in their unique contexts.
[bookmark: _Hlk170194876]All students need to be challenged and engaged to develop their potential fully. A culture of high expectations needs to be supported by strategies that both challenge and support student learning needs, such as through appropriate curriculum differentiation (CESE 2020a:6).
[bookmark: _Toc117253003][bookmark: _Toc143758654][bookmark: _Toc170382955]About this resource
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 contact the Teaching and Learning Curriculum team by emailing secondaryteachingandlearning@det.nsw.edu.au.
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.
This resource supports teachers to address Australian Professional Standards for Teachers 5.1.2, 5.5.2.
This resource has been designed to support schools with successful implementation of new curriculum, specifically the NSW Department of Education approved elective course, iSTEM © NSW Department of Education for and on behalf of the Crown in right of the State of New South Wales, 2021.
[bookmark: _Int_yqG5fnnX]The resource is produced to assist schools with promoting and implementing the course for the first time. As the course may be taught by teachers from a range of key learning areas, the resource is designed to support teachers from a variety of KLA expertise.
Consulted with: Aboriginal Outcomes and Partnerships, Inclusion and Wellbeing, and EAL/D
Alignment to system priorities and/or needs: this resource aligns to the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Department approved elective course: iSTEM
Course outcomes: ST5-2, ST5-4, ST5-5, ST5-8, ST5-9
Author: Curriculum Secondary Learners
Publisher: State of NSW, Department of Education
Resource: Assessment resource
Related resources: further resources to support iSTEM can be found on the Department approved elective courses webpage including course document, sample scope and sequences, assessment materials and other learning sequences.
Professional Learning: join the Teaching and Learning 7-12 statewide staffroom for information regarding professional learning opportunities.
Reviewed by: this resource was reviewed by Curriculum Secondary Learners and by subject matter experts in schools to ensure accuracy of content.
Creation date: 3 May 2024
Rights: © State of New South Wales, Department of Education
Evidence base:
The range of assessment strategies outlined in the advice encourages ‘a variety of assessment methods each lesson to check for students’ understanding and inform what should be taught next’ (CESE 2020a:22). The assessment strategies outlined are student-centred, providing ‘students with opportunities to reflect on their progress to inform future learning goals’ (CESE 2020a:22).
The assessment strategies outlined provide teachers with important information about whether students learned what was intended. Wiliam (2013) claims ‘the term formative should apply not to the assessment but to the function that the evidence generated by the assessment actually serves’. 
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