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The research question and associated aims of this research are:
 

To what extent can modular design be considered an appropriate method for 
combating over-production and over-consumption in the outdoor clothing 
industry?

aim 1: To understand if modular design theory could result in less material 
consumption by brands and users; if it was used to create an alternative to 
activity specific waterproof jackets by designing a configurable waterproof 
jacket that can adapt to the unique requirements of each activity. The activities, 
in the case of this research, are running, cycling, and hiking.

aim 2: To understand if users would consider using a modular waterproof jacket 
that 	is designed to enable multiple activities. In the specific case of this thesis, 
running, cycling, and hiking.

This portfolio of work summarises and curates the approach, creative 
development and learnings accumulated during the process.

Key:

			   -   positive observations - to be carried forward

	
			   -   negative observations - to be actioned

				  
			   -   Actions, reflections, correlation to methodology + next steps‘‘Text’’



Jacques - inspiration_

3

‘‘Personas put a face on the user - a memorable, engaging, and actionable 
image that serves as a design target’’ (Pruitt & Adlin, 2006).

To supplement the user empathy maps that I created in Semester 1, I have 
created a series of mood boards that gather and collate  example garments 
and products that are available today and that have been designed to enable 
activities and meet the needs of the users personas that I have produced.

These mood boards were used as a reference tool for me to move into the 
next stage of the design process: ideation.



Steve - inspiration_
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Jane - inspiration_
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Concept sketches 1/2_
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Concept sketches 2/2_
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Shell toile development_

This toile was to built to be adapted and transformed into 
a pattern that would satisfy the outer shell element of 
the modular system. 

The concepts outlined in the previous slides, for the 
most part, are built around a waterproof shell. This layer 
is a vital component as it protects the user from water 
ingress and prevents hypothermia in cold conditions.

The intent was to build this, then test various modules to 
understand feedback from users and performance.

- Referenced ‘Mens Overshirt Block’ [G5]

- Graded from med > lrg

- Material: Calico
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Artefact analysis_
Once built, it was clear that the amount of work required 
to transform and update the overshirt block into a 
refined shell form, would be considerable and would sink 
time away from the main focus of exploring modularity 
within outdoor garments. 

I analysed existing garment artefacts to gain inspiration 
for features that enable free range of movement & 
introduce added functionality (Froschauer & Leuger, 2016).
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Revised shell development_

After carrying out Artefact Analysis and shell design 
development. I identified the existing artefact that is 
displayed on this page. 

I selected a Montane hiking jacket as the most suitable 
example to replicate and use as my basis for moving 
forward towards a modular garment, and into the 
sampling section of the ‘parallel prototyping’’ phase of 
development (Dow, et al., 2011).
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Existing jacket analysis #1_
I continued the method of analysing artefacts designed specifically for cycling, hiking and running to understand the 
material, aesthetic, functional and interactive qualities of the products (Hanington & Martin, 2021).

I appreciate that this example only references one product per category, but it contributes to my knowledge of typical 
features and requirements of the jacket types.

Endura [Urban Luminite]

£114

Cycling

RAB [Kangri GTX]

£270

Hiking

Ronhill [Fortify]

£115

Running
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This page summarises the analysis of the physical characteristics and features on 3 jackets offered by the same 
brand/manufacturer. This was done to ensure the design ethos/approach was as consistent as possible, which 
would highlight the differences between each activity type.

Decathlon [rain Jacket]

£70

Cycling

Decathlon [rain Jacket]

£80

Hiking

Decathlon [rain Jacket]

£70

Running

Existing jacket analysis #2_
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Shell development_

Concurrently, I developed different schemes for how the 
shell layer could be modulised and broken-up.

I considered usability and enabling trims /  fabrics.
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...Concept A - Low fidelity prototype

To understand feasibility, a low fidelity prototype of 
concept A was built and evaluated.

There is an element of interest and potential in the 
direction, but most probably not for ‘performance’ 
apparel. The challenges of sealing the seams and 
addressing bulk would be too great. 

Rapid prototype - test + evaluation_
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Two versions of this prototype were produced to evaluate 
the central module connection. 

Version 1:  3x  30cm zips

Version 2:  1x  122cm zip

Concept E - Low fidelity prototype

Similarly, this provides an overview of the creation of 
the feasibility prototype for ‘E’.

Rapid prototype - test + evaluation_
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The initial evaluation and comparison of both options for the connection 
resulted in a better outcome for Version 2. In addition to usability benefits, 
comfort was also vastly improved, especially when wearing a backpack.

Version 2 will be taken forward and developed further, with the aim of 
producing a prototype, in like materials, that can be tested with users.

Version 1: Version 2:

Module attachment comparison_
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Initial toile construction_

The shell toile, that referenced the existing Montane jacket, was built and 
analysed to inform the future design direction of the modular shell.

Elements that work well are identified, as are elements that could be improved.
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Key areas + features_
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Concept configurations_
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Shape toile - design + make_

To achieve the module break-up in the 3-tiered concept, 
the Montane shell had to be adapted to create a 
removable hood, and to introduce a split in the main body.

The construction process posed several challenges and required careful 
consideration for the assembly process. A series of assembly instructions 
were created that will be referred to moving forward.
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Shape toile - Review_

The learnings, positive and negative, will be 
incorporated into the 1st prototype that will be 
constructed using realistic materials.
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Design updates_

The design updates outlined on this page will be implemented in the 1st 
‘‘manufacturing intent’’ prototype. This prototype will be used to carry out 
user testing for each of the three disciplines. 
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Fabric testing + review_

To create the 3-tiered ‘hiking’ configuration, a range 
of 3, potentially suitable, fabrics were sourced and 
evaluated based on quality, weight and processing.

Sample 1:

3L Soft-shell

Composition 
unknown

Approx 120 gsm

Sample 2:

3L Soft/hard-shell

Composition 
unknown

Approx 140 gsm

Sample 3:

3L Hard-shell

Composition
unknown

Approx 160 gsm

For the first prototype using realistic/final fabrics, I plan to use ‘Sample 
3’, as it is durable and easy to sew. Following the first prototype build, I may 
change fabric, as the colour and weight a potentially not preferable. 
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Configuration line-up_

Lightweight hood

Valuables pocket

Reflective details

Valuables pocket

Stretch lower module

Breathable lower module

Helmet comp. Hood

Deep utility pockets

Dropped front Hem

Running 
configuration:

Cycling
configuration:

Hiking
configuration:
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Prototype 1 - Review_



CyclingRunning Hiking



Removable hood w/ elastic opening + reinforced peak

Waterproof phone storage pocket

2 anti-bounce storage pockets

Adjustable Hem

Running 3L Fabric

160 gsm 

28,000 HH
10,000 MVTR

2.5L Fabric

100 gsm 

10,000 HH
35,000 MVTR



Cycling

Reflective detailing

Zipped pouch

High-stretch, breathable, lower module

3L Fabric

160 gsm 

28,000 HH
10,000 MVTR

90% Polyester
10% Elastane

125 gsm 



3L Fabric

160 gsm 

28,000 HH
10,000 MVTR

Hiking

Fully adjustable hood

Face protection

2 Deep utility pockets

Dropped hemline



Prototype 1 - Review_

The annoted featured on this page highlight 
the improvements that are required on the first 
prototype.

30



Prototype 1 - Review_
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Prototype 1 > 2: Pattern updates_
The pattern layouts featured on this page visually 
document the updates and improvements that were made 
to the 2nd prototype iteration, based on feedback.

Prototype 1

Prototype 2
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Key areas + features_



SYSTEM COMPONENTS + USABILITY

zip interface

zip interface



RUNNING



RUNNING



CYCLING



CYCLING



HIKING



HIKING
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