
  

 

Diploma Programme subject outline—Group 4: sciences 

 

School name  John W. North High School 
 

School code  000472 

Name of the DP subject 
(indicate language) 

 IB Design Technology SL (English) 

Level 
(indicate with X) 

 

Higher  Standard completed in two years 
 

Standard completed in one year * X 
 

 
Name of the teacher who 
completed this outline 

 Adam Quaal Date of IB training  May 2019 

Date when outline was 
completed 

 October 2019 Name of workshop 
(indicate name of subject and workshop category)  DP Design Technology (Cat. 1) 

* All Diploma Programme courses are designed as two-year learning experiences. However, up to two standard level subjects, excluding languages ab initio and pilot subjects, can be completed in 
one year, according to conditions established in the Handbook of procedures for the Diploma Programme. 

 
1. Course outline 

 
– Use the following table to organize the topics to be taught in the course. If you need to include topics that cover other requirements you have to teach (for 

example, national syllabus), make sure that you do so in an integrated way, but also differentiate them using italics. Add as many rows as you need. 

 
– This document should not be a day-by-day accounting of each unit. It is an outline showing how you will distribute the topics and the time to ensure that 

students are prepared to comply with the requirements of the subject. 

 

– This outline should show how you will develop the teaching of the subject. It should reflect the individual nature of the course in your classroom and should 
not just be a “copy and paste” from the subject guide. 

 
– If you will teach both higher and standard level, make sure that this is clearly identified in your outline. 



  

 
Topic/unit 

(as identified in 
the IB subject 

guide) 
 

State the topics/units in the 
order you are planning to 

teach them. 

Contents 

Allocated time 

Assessment 
instruments to be 

used 

Resources 
List the main resources to be used, 
including information technology if 

applicable. 

 

One class is 56  minutes. 

 

In one week 
there are 5  classes. 

 

Year 1 

1: Human Factors & 
Ergonomics 

1.1a: Anthropometrics 
1.1b: Psychological factors 
1.1c: Physiological factors 12 classes 

Weekly: Formative 
assessments in the form of 
reading quizzes are given 
on a weekly daily basis. 
These include paper one- 
and paper two-style 
questions on basic 
concepts, applications of 
concepts, and brief writing 
prompts about real-world 
examples. 
(Assessment objectives 1-2) 
 
Bi-Weekly: Summative 
assessments in the form of 
paper two-style questions. 
(Assessment objectives 2-3) 
 

 
 
 
 
 
 

Metcalfe, P., Metcalfe, R., 
Design & Technology (2nd) 
 
Norman, D., The Design of 
Everyday Things (2nd) 
 
Madsen, D.A., Madsen, D.P., 
Engineering Drawing & Design 
(6th) 
 
Duvall, J.B., Hillis, D.R., 
Manufacturing Processes: 
Materials, Productivity, and 
Lean Strategies (3rd) 
 
Hands-on practical work in 
materials science is done with 
the Vernier LabQuest 2 
interface and a variety of 
probes, and manufacturing is 
carried out in a machine shop 
with 3D printers, CNC routers, 
and hand tools. 

2: Resource 
Management & 
Sustainability 

2.1: Resources & reserves 
2.2: Waste mitigation strategies 
2.3: Energy utilization, storage, & 
distribution 
2.4: Clean technology 
2.5: Green design 
2.6: Eco-design 

22 classes 

3: Modelling 

3.1: Conceptual modeling 
3.2: Graphical modeling 
3.3: Physical modeling 
3.4: Computer-aided design (CAD) 
3.5: Rapid prototyping 

12 classes 

4: Material Properties 

4.1: Properties of materials 
4.2a: Metals & metallic alloys 
4.2b: Timber 
4.2c: Glass 
4.2d: Plastics 
4.2e: Textiles 
4.2f: Composites 

12 classes 



  

5: Final Production 

4.3: Scales of production 
4.4: Manufacturing processes 
4.5: Production systems 
4.6: Robots in automated production 

11 classes 

Bi-Weekly: Summative 
assessments in the form of 
case studies that ask 
students to apply the 
concepts from a particular 
unit to a contemporary, 
real-world example with 
primary data sources.  
(Assessment objectives 2-3) 

 
End of unit: Summative 
assessment in the form of 
paper one- and paper two-
style questions.  
(Assessment objectives 1-3) 

Virtual practical work is done 
with Google Sheets for data 
analysis. Computer-aided 
design is conducted using 
SOLIDWORKS education 
licenses.  

6: Innovation & Design 

5.1: Invention 
5.2: Innovation 
5.3: Strategies for innovation 
5.4: Stakeholders in invention and 
innovation 
5.5: Product life cycle 
5.6: Rogers’ characteristics of 
innovation and consumers 
5.7: Innovation, design, and marketing 
specifications 

13 classes 

7: Classic Design 

6.1: Characteristics of classic design 
6.2: Classic design, function and form 

8 classes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

2. The group 4 project 

 
As the IB guides say, “The group 4 project is a collaborative activity where students from different group 4 subjects work together on a scientific or technological 
topic, allowing for concepts and perceptions from across the disciplines to be shared in line with aim 10—that is, to ‘encourage an understanding of the 
relationships between scientific disciplines and the overarching nature of the scientific method.’” Describe how you will organize this activity. Indicate the timeline 
and subjects involved, if applicable. 

 

Students are required to participate in the Group 4 Project through their IB Biology, IB Physics, and their IB Design Technology courses. In small 
groups, students are asked to select one of three general prompts (with a fourth option for a prompt of their choosing with teacher consultation). 
These prompts include the development of a sustainable school, the development of plans for a city, and the development of a state park. Students 
must include an international component with an eye towards climate change and sustainability. The timeline is roughly as follows: 

• 1 class period for the introduction of the project, 

• 1 class periods for selecting a prompt and developing the broad themes of the project, 

• 5 class periods for collecting data (via databases), researching scientific and technological principles, and developing a solution that addresses 
the project’s prompt through the lens of their discipline, and 

• 2 class periods for developing a coherent, interdisciplinary presentation for the project. 
Final projects are presented during an additional 2 class periods, and students complete both a peer and self-evaluation following their presentation. 

 

3. IB practical work and the internal assessment requirement to be completed during the course 

 
As you know, students should undergo practical work related to the syllabus.  
 

• Design technology: 60 hours (at standard level) or 96 hours (at higher level) 

Use the table below to indicate the name of the experiment you would propose for the different topics in the syllabus. 

Name of the topic Experiment Any ICT used? 

1.1: Anthropometrics 
1.2: Psychological factors 
1.3: Physiological factors 
Criterion A 

Spot the Difference: Examining several iterations of the same product (e.g., can opener) and 
delineating the differences between the ergonomic, psychological, and physiological factors 
of each 

 

2.6: Eco-design 
Criterion C 

SLCA: Constructing a streamlined life-cycle analysis and environmental impact matrix for a 
single segment of a product’s life cycle 

Spreadsheet 



  

3.1: Conceptual modelling 
3.2: Graphical modelling 
3.3: Physical modelling 
3.4: Computer-aided design 
Criterion B 

Modelling Forward: Developing a series of models for the same simple product (e.g., chair, 
computer mouse), as well as a presentation drawing in isometric form 

Computer 
model/simulation 

3.1: Conceptual modelling 
3.2: Graphical modelling 
3.3: Physical modelling 
3.4: Computer-aided design 
Criterion B 

Modelling Backward: Practicing the techniques of modelling by looking at existing products 
and “reverse” engineering them backwards from CAD to conceptual modelling 

Computer 
model/simulation 

4.1: Properties of materials 
Criterion C 

Material World: Examining a particular physical or mechanical property (e.g., thermal 
expansion, elasticity, hardness, conductivity) and comparing the value between several 
materials of that type (e.g., copper vs. aluminum vs. steel) 

Data logging, graph 
plotting software 

4.2a: Metals & metallic alloys 
4.4: Manufacturing processes 
Criterion C 

Making Chips: Machining a simple aluminum object based on specifications using a CNC 
router or manual mill; (alternate assignments using 3D printers are designed for students 
who cannot attend the machine shop training sequence) 

 

4.4: Manufacturing processes 
Criterion C 

Construction Plan: Creating a construction plan for a given prototype using knowledge of 
various manufacturing processes 

Spreadsheet, database 

5.3: Strategies for innovation 
Innovation Strategies: Categorizing case studies into the various types of innovation strategy 
categories 

 

6.1: Characteristics of classic 
design 
6.2: Classic design, function, 
and form 

Modelling en Vogue: Modelling a given product within a design movement 
Computer 
model/simulation 

6.1: Characteristics of classic 
design 
6.2: Classic design, function, 
and form 

Function Over Time: Analyzing the evolution of a particular product (e.g., chair) through 
various design movements, noting the distinct form changes at each stage and common 
functional elements 

Computer 
model/simulation 

 
 
 
 
 
 



  

4. Laboratory facilities 

 
Describe the laboratory and indicate whether it is presently equipped to facilitate the practical work that you have indicated in the chart above. If it is not, indicate 
the timeline to achieve this objective and describe the safety measures that are applicable. 
 

The back room of my classroom’s building is outfitted with sinks, storage space for dry and wet lab supplies (including chemical storage), first aid kits, 
emergency eyewash stations, fire extinguishers, a fume hood, supply refrigerators, and a dishwasher for glassware. This back room runs along the 
inner spine of the building and it is shared by all of the science teachers in the building. Within my own classroom, I have wraparound storage for 
virtually all of my supplies. Over the past five years, the school has purchased an entire suite of physics supplies through Vernier to enable digital data 
acquisition labs, as well as a cart of Chromebooks to facilitate student use of graphing software and spreadsheets. My laboratory facilities, storage 
space, and inventory are sufficient to carry out the practical work indicated in the chart above. 
 
In addition to my primary classroom, I have access to three additional rooms with a range of hand and power tools. This space also gives students 
access to additional computers for computer aided drafting (CAD), as well as larger machinery (e.g., bandsaws, CNC router, manual mills). Students 
have the option of prototyping their design projects with this machinery after attending and passing supplemental safety training workshops. Our 
robotics team, which works closely with our Design Technology course, has developed a comprehensive safety program and laid out our workspace 
using the hierarchy of controls. Equipment and materials are on hand to deal with a variety of common mechanical and electrical hazards, as well as 
first aid measures. Students who opt to use our robotics space go through the same safety training and must adhere to the same strict safety 
standards as our team members. 

 

5. Other resources 

 
Indicate what other resources the school has to support the implementation of the subject and what plans there are to improve them, if needed. 

 

With the recent implementation of an FRC robotics team (facilitated by me as well), students can immediately apply the concepts and skills they learn 
in IB Design Technology. The dovetailing of this course with our robotics program has generated strong interest in both the course and the program; it 
has allowed ambitious students to involve themselves in our rigorous robotics program without sacrificing as much work towards their IB Diploma.  
 
More generally, our library contains ample technology for students to access periodicals and other resources, and the librarians devote time to 
informing students about these tools during internal assessments. Within our science department, there are many shared resources and schoolwide 
projects (e.g., an air quality monitoring project, a community garden) that increase general student interest in the Group 4 sciences. Finally, our 
administration provides conference time to develop common lesson plans and assessments, as well as to vertically align our lab work to prepare 
students for senior-year internal assessments. 

 



  

6. Links to TOK 

 
You are expected to explore links between the topics of your subject and TOK. As an example of how you would do this, choose one topic from your course 
outline that would allow your students to make links with TOK. Describe how you would plan the lesson. 

 

Topic Link with TOK (including description of lesson plan) 

Topic 6: Classic 
Design 

Is aesthetic value purely a subjective matter? At the end of topic 6—after learning about classic design, function, and form—
students briefly explore several philosophies of beauty and aesthetics. Students consider the beliefs of some, such as ancient 
Greek philosophers, who believed aesthetics were objective. In addition, students examine more modern views of beauty and 
aesthetics; including movements that have rejected the role of beauty in art and design. Students consider similar products across 
several schools of design thought to develop their own written response to the question of aesthetics and objectivity. 

 
7. Approaches to learning 

 
Every IB course should contribute to the development of students’ approaches to learning skills. As an example of how you would do this, choose one topic from 
your outline that would allow your students to specifically develop one or more of these skill categories (thinking, communication, social, self-management or 
research). 
 

Topic Contribution to the development of students’ approaches to learning skills (including one or more skill category) 

Topic 2: Resource 
Management & 
Sustainable 
Production 

During our unit on sustainable production, students must select a design solution and conduct a streamlined LCA (SCLA) on one 
component of that solution. This requires learning across several categories. First, students develop their thinking skills by 
approaching a complex problem, simplifying it by looking at a single step, and using design tools to make a reasoned and ethical 
decision. Second, students must demonstrate communication skills by reading a variety of texts and producing a brief document 
that communicates their decision-making process using multiple media (e.g., spreadsheet, text, diagrams). Finally, students 
develop their research skills as they must search for a design solution and break the development of the solution into manageable 
steps to conduct a SCLA. 

 
 
 
 
 
 
 
 



  

8. International mindedness 

 
Every IB course should contribute to the development of international-mindedness in students. As an example of how you would do this, choose one topic from 
your outline that would allow your students to analyse it from different cultural perspectives. Briefly explain the reason for your choice and what resources you will 
use to achieve this goal. 

 

Topic Contribution to the development of international mindedness (including resources you will use) 

Topic 2: Resource 
Management & 
Sustainable 
Production 

In our unit on sustainable production, we discuss the five major pieces of international environmental legislation: The Rio Earth 
Summit, the Kyoto Protocol, the Copenhagen Accord, the Durban Platform, and the Paris Agreement. Students examine the 
differences between the legislation and develop a brief written response to the question of how the international community 
should respond to the fact that the ability and will of different countries to enact environmental legislation varies greatly. Students 
engage with as many primary sources as possible, focusing on excerpts from documents generated by each of the five 
conferences.  

 

9. Development of the IB learner profile 

 
Through the course it is also expected that students will develop the attributes of the IB learner profile. As an example of how you would do this, choose one 
topic from your course outline and explain how the contents and related skills would pursue the development of any attribute(s) of the IB learner profile that you 
will identify. 

 

Topic Contribution to the development of the attribute(s) of the IB learner profile 

Topic 3: Modelling During the modelling unit, students are tasked with developing models for their design project. For many students, this is an 
intimidating task because they have little experience with the design or engineering process. It requires them to be open-minded, 
as they must explore ideas through models before pursuing a solution. Students are also asked to be risk-takers, since they might 
pursue an idea that ultimately does not pan out, and they must return to a prior design idea. Finally, the entire modelling process 
is built on visual information, and so students have to learn to be visual communicators through the tools of modelling. 

 


