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Exemplar for internal assessment resource Technology for Achievement Standard 91364

Grade Boundary: Low Excellence

1. For Excellence, the student needs to demonstrate comprehensive understanding of
advanced concepts related to human factors in design.

This involves:

o discussing the relationship between anthropometric data, user preference
and ergonomic fit in a product, system or environment

o discussing the customisation undertaken to address user preference and
obtain ergonomic fit in a product, system or environment.

The student begins to discuss the relationship between anthropometric data, user
preference and ergonomic fit in cutlery design (1) (2) (3). For example, the student
discusses extension and flexion of the wrist, and how handle design could minimise
excessive movement (2). These understandings are applied to determining the
shape and dimensions for a whisk handle (4) that the student is designing.

Discussions are also beginning to appear on customisation, and on utilising
feedback from user trials to ensure the best appearance and shape (form versus
function) (5) (6) (7).

For a more secure Excellence, the student could show more evidence of discussing
advantages and disadvantages of data collection methods. For example, they could
discuss the implications of relying on anthropometric data tables for a predicted user
group. They could also discuss the positive and negative effects of customisation
and the possible need for adjustability to ensure the best fit.
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Whiat ane two main types of grips when using hand tools and what is the a power grip

difference? What grip is required for your kitchen utensils?

Human Factors

1.How is anthropometric data collectod and translated into a meaningful
format that ks useful for people such as designers and architects?

As anthropometric data can be time consuming, costly and relatively
cumbersome undertaking it is ¢asior to take a sample Lo represent the
population. A& sample is o faster way o collect dath as it i less time
consuming. Other ways of collecting data are surveying, anthropametric
books and 30 scanning. With anthrapometric books, thousands of
measuremants are already collected so this makes data gathering easier,

2, Why are certain measurements collected Lo establish particular
guiding ratios and where does his information come from?

Mot all body measurements are nacessary for a design for a particular
product only certain measurements are necded,

EgStairease. Foct and knee measurements. Hand measurements not
necessary.

3, How are guiding ratios established for one product that is to be used
by diverse groups?

Sample size that best fits the population,
Avariety of age and genders 1o best represents the whale population so
people are able o get an indication of the "average” measurements,

4. What is important to know the decision making behind the sampling,
measuring and the basis on which the guiding ratio has been
established?

Due Lo the variations in individuals body sizes "averages”  data needed
by a designer and it is necessary. It is impractical to design for the entire
population, So it is necessary to select a segment from the middie
portion. Take measurements from the 5™ to 95% percentile when
designing an object used by the majority of population.
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2. What are 3 main things that cause dacomfort when using hand tooh?
The theee main things that cause discomiont when using hand tools are

repeated muscle use, excessive bending, Bending of the wrist can be
backwards Ferwards [flexion) o sideways |

3 What are some important things that you will need to consider the dess
of your kitehen utentil and how will this effect your particular utonsl?

My whisk will have to be comfortable in the person’s hand. Because i use
for long periods | don't want it 1o be harming the person therefore | may
censider no sharp edges around the grip.

My whisk has to durable in order for its fit for purpose. It must be able o be
used far lang periods of time without breaking and also it must be stainless
steel otherwise it would rust. Also materials must be considered when
designing a product because plastic isn’t a matesial that is strong compared
to metals such as steel.

My whisk has to be efficiont. Must be eavy ta use in order for it to function
My whisk also needs to be safe. | don’t want it to harm anyone otherwise it
would 101 be 111 for purpose. Thesefore | need to consider things such as no
sharp edjes, no poking out peles.
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Exemplar for internal assessment resource Technology for Achievement Standard 91364

Grade Boundary: High Merit

2. For Merit, the student needs to demonstrate in-depth understanding of advanced
concepts related to human factors in design.

This involves:

e explaining how anthropometric data is gathered and ergonomic aids are
used when designing a product, system or environment

e explaining how customisation is undertaken to address user preference
and enable the ergonomic fit of a product, system or environment.

The student clearly explains how anthropometric data is gathered in general (1), and
how it is gathered for hand sizes (2). They explain how this data is used to
determine optimal measurements when designing cutlery (3) (4) (5).

The student also explains how existing cutlery was used in user trials (ergonomic
aids) to establish preference (3).

The student explains how customisation of the shape of the handle was needed to
gain the best shape, size and volume to meet the needs of the widest possible user

group (5).

To reach Excellence, the student needs to move from explaining to discussing. This
might include comparing and contrasting different data gathering techniques and
discussing the positive and negative effects of customisation on a target user group.

© NZQA 2014




Student 2 Page 1: High Merit
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Exemplar for internal assessment resource Technology for Achievement Standard 91364

Grade Boundary: Low Merit

3. For Merit, the student needs to demonstrate in-depth understanding of advanced
concepts related to human factors in design.

This involves:

e explaining how anthropometric data is gathered and ergonomic aids are used
when designing a product, system or environment

e explaining how customisation is undertaken to address user preference and
enable the ergonomic fit of a product, system or environment.

The student explains some anthropometric data gathering techniques (1). They
explain how they used anthropometric data to determine optimal handle size for the
design of a vegetable peeler (2).

The student explains the use of a functional model, user trials and a Likert scale
(ergonomic aids) to address user preference and enable ergonomic fit, with specific
reference to the design of their peeler (3) (4) (5).

For a more secure Merit, the student could explain in more detail how
anthropometric data is gathered, and how ergonomic aids are used when designing
a product.

© NZQA 2014




HUMAN FACTORS

How is ic data coll d and intoa i format thatis
useful for people such as designers and architects?

As anthropometric data can be time consuming, costly and relatively cumbersome to
undertake, it is easier to take a sample to represent the population. A sample is a faster
way to collect data as it is less time consuming. Another way to collect data is surveying,
or anthropometric books and 3D scanning, buy using books thousands of measurements
are already collected so this makes data gathering a lot easier and less time consuming.

Why are certain measurements collected to establish particular guiding rations and
where does this information come from?

Not all body measurements are necessary for a design; certain measurements are needed

for particular products.

Eg. For a peeler hand and finger measurements are necessary but feet and leg
measurements are not.

How are guiding rations established for one product that is to be used by diverse
groups?

By a sample size that best fits the population. Sampling a variety of ages and genders will
best fit the whole population so people are able to get an indication of the ‘average’
measurements needed.

‘What is important to know when decision making behind the sampling, measuring and
the basis on which the guiding ratio has been established?

Due to the variations in individuals body sizes an average of data is needed by a designer.
Itis necessary for them as it is impractical to design for the entire population, with an
average they can design for a segment from the middle portion. Measurements need to
be taken from the 5" to the 95" percentile when designing an object that will be used by
majority of the population. As there is high and size variation throughout different
countries (ie. People in Asia tend to be smaller than those in highly developed countries)
itis important when taking measurements that we consider the averages. The maximum
and minimum values also need to be consi when designi ing so the
product is suitable for the smaller or larger people of the population. Eg. When designing
a door the tallest in the population will need to be taken into account.

What are two main types of grips when using hand tools? What is the difference? What
grip s required for your hand tool?

The first type of grip is the power grip. It requires relatively strong muscles in the forearm
as the whole hand wraps around the handle of the product.

The second type of grip is the precision grip. This uses relatively weaker and smaller
finger muscles as the object is held between the thumb and the index finger. This grip
should not be used for tools or actions that require a lot of force.

For my peeler | will be using the power grip, as it is the most suitable grip for the type of
product | am designing.

What are the 3 main things that cause discomfort when using hand tools?

The three main things that cause discomfort when using hand tools are: repeated muscle
use which can lead to painful tendons, excessive bending which causes discomfort and
restricted movement and repeated twisting. Bending of the wrist can be backwards
{extension), forwards (flexion) or sideways (deviation).

What are some important things that you will need to consider when designing your
kitchen utensil and how will this affect your particular utensil?

My peeler will have to be comfortable when held in the customer’s hand. Because this
utensil will be used for reasonable lengths of time | don‘t want to be causing any harm or
discomfort so | will make sure | have no sharp edges or uncomfortable shapes to hold
around the grip.

My peeler has to be durable in order for it to fit its purpose. It must be able to be used for
long periods of time without breaking and must also be stainless steel or plastic so it does
not rust. It is important to consider materials when designing 2 product as you want a
material that is comfortable but durable so the product gets a lot of use.

My peeler also has to be efficient; it must be easy to use in order for it to function
properly. 1 also need to consider the safety around using a peeler, | don’t want to harm
anyone using my product otherwise it won't be fit for purpose. Therefore when designing
my product in need to consider the shape and material.
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Exemplar for internal assessment resource Technology for Achievement Standard 91364

Grade Boundary: High Achieved

4. For Achieved, the student needs to demonstrate understanding of advanced
concepts related to human factors in design.

This involves:

e explaining how statistics and probability are used to establish guiding
ratios for anthropometric data and how this and ergonomic aids are used

e explaining how customisation allows for user preference and enables
ergonomic fit.

The student explains how data can be gathered by measuring the human body to
establish ranges and guides for an optimal handle size and fit (1).

The student researches the precision grip and explains how this is used as an
ergonomic aid to determine handle design and shape.

The student explains how customising the handle of a vegetable peeler makes it
safer and more comfortable for a range of users (3) (4). This includes considering
grip, muscle use, the finished surface, materials and size (2).

To reach Merit, the student could show more evidence of explaining how ergonomic
aids (e.g. user trials, tests, prototyping) are used when designing a product such as
a peeler.

© NZQA 2014




o
@ Anthropometric is used to collect data by a wide
range of surveys. A survey was made of 100000
American troops; this was one of the first studies to
include measurements other than height and weight.
The purpose of this study was to be a guide in
designing clothes.
Now days they do a 3d scan to get the measurements
instead of using the old fashioned tools in the picture
above.

BEGINNING TO UNDERSTAND HUMAN FACTORS
PART 2: Specific things that need to be considered when designing hand tool
futensils

1. What are the two main types of grip when using hand tools and
what is the difference? What grip is required for your kitchen
utensil?

There are two main types of grip that you normally use:

A power grip - used to hold a hammer, for example, which uses
relatively strong muscles in the forearm. Your whole hand wraps
around the handle.

A precision grip {or a pinch grip) - used to hold a nail or a pencil,
which uses smaller and weaker finger muscles. The item is held
between your thumb and index finger. This grip should not be used
for tools or actions that require force.

The grip | will need for my utensil would be the precision grip as it is
suitable for a peeler.

@Areas under a normal curve are most people

dimensions in a normally distributed group. A
small number of measurements appear at

cither end of the scale. But most are grouped

within the middle portion.

@ A wide range of measurements are
collected through a big population so
that designers are able to find an
average when designing something for
a specific group of people.

It can be the average of a group but
also designers can look at the people
that are higher or lower up the scale.

The information comes from the
surveys taken before.

2. What are the 3 main things that cause discomfort when using hand
tools? How could this effect the design of your utensil?

The two things that make our hands and wrists uncomfortable are
repeated muscle use, which can lead to painful tendons, and
excessive bending, which causes discomfort and restricted movement.
Bending of the wrist can be backwards (extension), forwards (flexion)
or sideways (deviation). The third factor that can cause discomfort
and may lead to injury is the amount of effort or force needed to grip
a handle or use a tool.

nressure
(force)
on palr

pinching ¢
(force)

on thunb

and finge

“repeated pressure
opening (force)
and closing on palm

These factors could affect the design of my utensil as it may cause
excessive bending to the wrist when peeling hard to peel objects such
as chestnuts.
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@This is important as the hand sizes

{

£
i

have to fit the smallest hand and
the biggest hand it needs to be
ideal for everybady. The guiding
ratio helps us to find out the
measurements of the smallest and
biggest size of every part of the
body in our case hand size. To see
what needs to be accomplished to

‘ design a peeler or whisk that will
i comfortably fit every person.

3. What are some important things you will need to consider in the
design of your kitchen utensil and how will this affect your particular
utensil?

Indentations

Finger ridges or indentations along the handle are not
recommended. If you have particularly small or large hands, you may
find that the grip is uncomfortable because your fingers are spread
too wide to allow a good grip, or the ridges in the handie lie
uncomfartably among your fingers. Finger indentations also
encourage your hand to stay in one position and this might not be
suitable for all tasks.

Material

The material of the handle should be a poor conductor of heat and
electricity, and should be hon-porous so that it will not soak up and
retain oil or other liquids

Length

The length of a handle should be at least 100mm, so that the end of
the handle does not finish in the palm of your hand. Ideally, the
handle should be up to 130mm, so that the palm of even the largest
hand is cleared and there is less risk of the handle doing damage by
compression of the soft palm tissues.

These things will affect my utensil as | need to make my utensil
suitable for left and right handed people this is important when
thinking of indentations. | will also need to think about the sizing of
peoples hand my utensil needs to suit the biggest hands to the
smallest hands this is why length is a factor for my utensil.

1 will also need to take into account the surraunding in which my utensil will
be in. it will need to be dishwasher safe and be safe around thingsina
kitchen environment this will be something | will need to think about with
the material | will use.

4. Remember, anthropometry is about body measurements, such as body
size, shape and strength. What measurements you will need to consider in
the design of your kitchen utensil? Include a visual diagram and different

percentiles.



Student 4 Page 2: High Achieved

NZOA Intended for teacher use only

L
\
el ‘”‘\YL o)
o SV
i i, SV o e el A
Ve v.r@\):.\::‘“)v Q.I\JQ )
.?Ca“'r N c_,‘r‘m
AAAEM g2
- BN
wolentetrions

VO VA ¥Ce ony PeeAs v
Sluth\ol{- ¢ @v Lgh o

Sies £ vasd b“%he ¥ine wid
SN ¢ M kay L N ESIN S,

M e med \cﬂ.ﬁd\‘j R P o i o = m"\j pelle

e VranOile

S L
P R i e LI O V{:\::\o:.#ﬁ 7 TR S-gemy 1o
1h e veodle - AL Lo e
(M:vx oadh ot ¥ cs v Forralole -
LN L e

W e senfe
\MCK\-&‘(\-”\‘ T
O e e

P Bagecty. T EE2A ey o va ity

Mabeyial

e tnnroviad 6f e
v oh e i e o l{V‘%H‘lf\
POLY ool chov o w2 od ——
et 2\eCAVIElYy (b Wb gus et Buse e W it B j-P\ i
- LAVSL AN LR 73 o P33 e
1 W e Wrvmm
coanSe un connfovt of et ST lIef ior ARV L2 O voh A
iy P e fev. oEL Slase oM wferf conn oy
He P amaley e aEoy Fouislvg .

Ta crene v wrol Wl twied ol grep s
Ivod wy Curd Hae Covicth yowd §12€ So ol )
prope o2 gt e L e R N AR S s R
1 wied “pe Ra¥evopometne Datm tniiwe tpegd we
o Fird Bag sulidie grip waite pwal pretinoe
gril ol il wael wihot W Peih Lvived ar nay
eeeler- By ceseactimwng \tumon Foctweg y Fone
P inEarbasrion WNEeded o giEeCs vy ubeineil
w1t yaeve  palen Yoot | Morenal ar? 10watia
+inecz Foo Uit oW veyges vee o create o
Frol proguch | aiia wod o relole e g ukertils
delign T e Deligpe Moysor . Bk Noveou
Tiens o § A HACUIF for wae o4 \PaomL e By desian
Wy Urercyl Y Aarg viﬂouew-ewf To w2la_d Bae
yrent\l e Ak Noveeay | vied hdareriall Swih
08 aWo0d* a8 Fvey ail. o naruiol Moarenalnig
Rlares v bk Woveay &f g s WA Hae
Defign Movensent 1§ obsulr yiveg Narucal and
. eOf¥ly  Patte g G renalt ard gleyvaen 5. Timt
wial pilCo (ntoipovped m oy Urenal ol \uSe‘d.

L enly cumved covners ord oo Qs,‘}oc,\-x,'f‘ne
Look_of B Utercil 1§ nee wha pioay & w0 oL
WS tre mcin Foctrl 0F Piae Design. Mowement:

1 COWD L PN Ay UTenELY oy ao\dmg ale
_hith) WOt adio! eovafuri moniy Ubero .




Exemplar for internal assessment resource Technology for Achievement Standard 91364

Grade Boundary: Low Achieved

5. For Achieved, the student needs to demonstrate understanding of advanced
concepts related to human factors in design.

This involves:

e explaining how statistics and probability are used to establish guiding
ratios for anthropometric data and how this and ergonomic aids are used

e explaining how customisation allows for user preference and enables
ergonomic fit.

The student shows some evidence of explaining how different data sets are
established from anthropometric measurements and how these determine percentile
ranges (1).

The student shows research of the precision grip (ergonomic aid) and how this
relates to handle design is also explained (1).

The prototyping and tests explain how customisation of handle design can allow for
comfort and aesthetic appeal (2) (3).

Trialling different handle shape possibilities (2) and prototyping (3) is undertaken in
the process of customising for user preference and ergonomic fit.

For a more secure Achieved, the student’s explanation could include more about
percentile ranges and how they are used to establish guiding ratios. The link
between user groups, ergonomic fit and the customisation of a product should also
be explained more clearly.
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Student 5 Page 1: Low Achieved
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Z (Why J stablish particular guiding ratios and whees daes this information
Fartone | { come frem?
L How d: lected gful format that is useful for e suchaz neasurements of the hand are imgortant because | will need to knaw the site of my utensi] s2 that peaple can use
pea s v praple can use the

utensil. The measuremerts of thess can be collected from books, websites and existing products.
3 (How " to be used by diverse groups?

deslgners and architects?

Vehen anthraporseinc data is colected by designers, the data would focus more on particulas populations [depensiag on
what i gaing to be made]. The data is coliected fram childsen and/ar adults, When merglng multiple data sots, fer
arthrapometry Make sure they share comman features, for example units of measuremants, the physical eondition or age
of the subjects measured, etc. You alsa need 1o pay attention to the termi ology for specific measuraments so the data b
accurate. The duta can be presented chranolagiealy and grographically, Averages of the data evoive over time because of
migration, changes in diet, mortality, and other regsons. Data ool d In a place or region which i aver 50 years old may
nat apply to a later population in a different location 5o it may not be benefical,

Guiding ratlos of different products are established by the different sizes of width and length, the different hand sizes and
this Is used for ditferent groups for the 5' percentile, the 50" percentile and the 957 percentite.

& (Whyis to know the declsis i li g and the basis on which

(" guiding ratic hos been establishedi

It Is important because if sameons with the smaliest hand can use the kitchen utensil then a person with the blggest hand
will be abibe 1o use the kitehen utensll as well,

Part Twa,
71 [what are the twa maln g hand tools and what is the difference? What gria I required for yaur
| itchen utensil?’
,wu TS The twa makn grigs when using hand tools are the *power’ grig 2nd the ‘precision’ gria. Power grip is used 1o hold a

hammer, for example, which uses relathely strong muscles In the farearm, Your whele hand wraps around the handle.

A precision grip (or 3 pineh grip) Is used 1o hald a nall or 2 pengil, which uses smalier ard weaker finger musches. The item is
held betwaen your thumb and index finger. This grip should not be used for toals or actions that require force.

The grip that is sequired for my kitchen utensil would be the ‘power” grip because it uses stronger bard movement in the
foreans when using the utensl,

2. (What are the three main things that cause discomfiont when using hand toals? How cauld this affect this design
(ofyaur utensil?

The wrerg size Le. toc big o too small, coesr’s have good gris, too thick or oo thin, These three things can affect the
des'gn of 1 kivchen utersl because i it's not comfortatie the use of this utensil wouldn't ald In amyway and it wauld be
hard to wark with, | knew two things that make hands and wrists uncemforable- repeated muscle use, which can lead to
pal=ful tancons, and excessive bleeding, which couses dlscamiort and restrict movement. The third facter that can cause
diseambort and may lead 1o injury 1s the amaunt of affert ar focoe needed to grip @ bendie or use 2 wal.

3. What are some rant things that you will need idier in the design of your kitchen utensil and how
‘will this affect your particular utensil?

use it effectively.

ou will need 1o have the correct size and the correct measurerrents for the sverage person to be able
The dosign utensi] needs 1o b comfortatle ta hald and use for pecple to sz 50 they can use 1t frops

R b " such as body size, shape wgth, What
“rmeasurements will you necd to consider in the design of your kitchen utensil? Include a visual diagram and the
 different percentiles.

You will need hand measurements fram the palm to the fingertps, the wisth of the hand, and you will alse necd the

average hand measurements of people.
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Exemplar for internal assessment resource Technology for Achievement Standard 91364

Grade Boundary: High Not Achieved

6. For Achieved, the student needs to demonstrate understanding of advanced
concepts related to human factors in design.

This involves:

e explaining how statistics and probability are used to establish guiding
ratios for anthropometric data and how this and ergonomic aids are used

e explaining how customisation allows for user preference and enables
ergonomic fit.

The student explains how they will use anthropometric estimates of hand
dimensions for British adults in the design of salad servers (1).

They also used the results of functional modelling to help determine grip, size etc (2)

A).

To reach Achieved, the student could explain in more detail how the design of a
product can be optimised for user preference and ergonomic fit through the analysis
of anthropometric data and the use of ergonomic aids, and how this would affect
adjustability of a product or an optimised one size fits all product.

© NZQA 2014




Anthropometr tes for British adults |
aged 19-65 years (in mm, from Pheasant)
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The measurments that I will need to consider are the weakest in the 5"% because if they can use it anyone
will be able to. T will need to consider measurement F because my handle can be no bigger than that. I will
also need to consider measurement L because that will be the minimunlength that my handle can be.

For my utensil there is a lot of wrist movement and this can be uncomfortable. To make sure that the utcnsil
doesn’t need to be used for a long period of time I would have to make the spoons rather large this means
more salad is being picked up at one time. I wiould also have to make sure the material Iusc isn’t too slippery
that way not to much force has to be oput into the grip. Ridges would help with this issue.

Important things that I will need to consider in my design are the diameter and thickness of the handles. This
helps with not only strenght of the utensil but grip. Something else to consider in relation to grip is ridges so
the hands have something to hold onto rather than a stright cylinder. T have to look at length which I will
determine from other utensils from the information I have gathered. I will have to consider the weight as T
know that the user will only use one hand for each server. The materials will be something to considc rand this
will be in relation to weight and shape as in whjether I will be able to achieve the shape I want using the
certain material. =

a precision grip: ”
For the salad server I thought that it was

a cross over of both grips because the
user will need power for scooping but
precision for locating object. For this to
work T will needn ridges in the handle to
make the movements controled and stop
the hand from slipping and for power the
width of the handle should be a certain
thickness.
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Student 6: High Not Achieved
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