














































































































































































/* Sweep
 by BARRAGAN <http://barraganstudio.com>
 This example code is in the public domain.

 modified 8 Nov 2013
 by Scott Fitzgerald
 https://www.arduino.
cc/en/Tutorial/LibraryExamples/Sweep
*/

#include <Servo.h>

const int sensorPin = A0; //pin A0 to read 
analog input

//Variables:
float value_high; //save analog value
const float translate = 0.0307692308;
float N;
float value_new;
int i = 0;

Servo myservo;  // create servo object to 
control a servo
// twelve servo objects can be created on mos
boards
Servo myservo2;

const int buttonPin = 4;     // the number of 
the pushbutton pin
const int servo = 3;

Appendix C – Arduino code squeeze device



int pos2 = 1;    // variable to store the 
servo position
int pos = 180;
int steps = 125;
int buttonState = 0;  

void setup() {
  Serial.begin(9600);
  myservo.attach(3);  // attaches the servo o
pin 9 to the servo object
  myservo2.attach(7);
  // initialize the pushbutton pin as an inpu
  pinMode(buttonPin, INPUT);
  myservo.write(pos);
  myservo2.write(pos2);
}

void loop() {
  buttonState = digitalRead(buttonPin);

/*  if ((buttonState == HIGH) && (pos == 40)) 
    for (pos = 40; pos <= 140; pos += 1) { // 
goes from 0 degrees to 180 degrees
      // in steps of 1 degree
      myservo.write(pos);              // tel
servo to go to position in variable 'pos'
      delay(5);                       // wait
15 ms for the servo to reach the position
      }
  }*/



  if ((pos2 < 2) && (buttonState == HIGH)) {
    i = 0;
    value_high = 0;
    pos2 = steps;
    pos = 180 - steps;
    myservo.write(pos);
    myservo2.write(pos2);
    delay(1000);
    while (i < 10) {
      value_new = analogRead(sensorPin); 
      if (value_new > value_high) {
        N = value_new * translate;
        Serial.println(N);
        value_high = value_new;
        delay(100);
        }
      i += 1;
      Serial.println(i); 
      }
    pos2 = 1;
    pos = 180;
    myservo.write(pos);
    myservo2.write(pos2);
    delay(1000);
  }

 /* buttonState = digitalRead(buttonPin);

  if ((pos > 30) && (buttonState == HIGH)) {

  }*/



  buttonState = digitalRead(buttonPin);
}



int pwm1 = 9;
int pwm2 = 10;
int ctr_a = 9;
int ctr_b = 8;
int ctr_c = 11;
int ctr_d = 10;
int sd = 6;
int i = 0;
int t = 2000; //speed of the rotation
int j = 0;
const int buttonPin = 4;
int buttonState = 0;
int rl = 0;
int dis = 60;

void setup()
{
  Serial.begin(9600);
  pinMode(ctr_a, OUTPUT);
  pinMode(ctr_b, OUTPUT);
  pinMode(ctr_c, OUTPUT);
  pinMode(ctr_d, OUTPUT);
  pinMode(buttonPin, INPUT);
  delay(1);
}

void right() {
  for (i = 0; i < dis; i++)  {
    digitalWrite(ctr_a, LOW); //A
    digitalWrite(ctr_b, HIGH);
    digitalWrite(ctr_c, HIGH);
    digitalWrite(ctr_d, HIGH);
    delayMicroseconds(t);
    digitalWrite(ctr_a, LOW);
    digitalWrite(ctr_b, HIGH);
    digitalWrite(ctr_c, HIGH); //DA
    digitalWrite(ctr_d, LOW);
    delayMicroseconds(t);
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    digitalWrite(ctr_a, HIGH);
    digitalWrite(ctr_b, HIGH);
    digitalWrite(ctr_c, HIGH); //D
    digitalWrite(ctr_d, LOW);
    delayMicroseconds(t);
    digitalWrite(ctr_a, HIGH);
    digitalWrite(ctr_b, HIGH);
    digitalWrite(ctr_c, LOW); //CD
    digitalWrite(ctr_d, LOW);
    delayMicroseconds(t);
    digitalWrite(ctr_a, HIGH);
    digitalWrite(ctr_b, HIGH);
    digitalWrite(ctr_c, LOW); //C
    digitalWrite(ctr_d, HIGH);
    delayMicroseconds(t);
    digitalWrite(ctr_a, HIGH);
    digitalWrite(ctr_b, LOW);
    digitalWrite(ctr_c, LOW); //BC
    digitalWrite(ctr_d, HIGH);
    delayMicroseconds(t);
    digitalWrite(ctr_a, HIGH);
    digitalWrite(ctr_b, LOW); //B
    digitalWrite(ctr_c, HIGH);
    digitalWrite(ctr_d, HIGH);
    delayMicroseconds(t);
    digitalWrite(ctr_a, LOW);
    digitalWrite(ctr_b, LOW); //AB
    digitalWrite(ctr_c, HIGH);
    digitalWrite(ctr_d, HIGH);
    delayMicroseconds(t);
    Serial.println(i);
    }
    rl = 0;
}

void left() {
  for (i = 0; i < dis; i++)  {
       digitalWrite(ctr_a, LOW); //A



       digitalWrite(ctr_b, HIGH);
       digitalWrite(ctr_c, HIGH);
       digitalWrite(ctr_d, HIGH);
       delayMicroseconds(t);
       digitalWrite(ctr_a, LOW);
       digitalWrite(ctr_b, LOW); //AB
       digitalWrite(ctr_c, HIGH);
       digitalWrite(ctr_d, HIGH);
       delayMicroseconds(t);
       digitalWrite(ctr_a, HIGH);
       digitalWrite(ctr_b, LOW); //B
       digitalWrite(ctr_c, HIGH);
       digitalWrite(ctr_d, HIGH);
       delayMicroseconds(t);
       digitalWrite(ctr_a, HIGH);
       digitalWrite(ctr_b, LOW);
       digitalWrite(ctr_c, LOW); //BC
       digitalWrite(ctr_d, HIGH);
       delayMicroseconds(t);
       digitalWrite(ctr_a, HIGH);
       digitalWrite(ctr_b, HIGH);
       digitalWrite(ctr_c, LOW); //C
       digitalWrite(ctr_d, HIGH);
       delayMicroseconds(t);
       digitalWrite(ctr_a, HIGH);
       digitalWrite(ctr_b, HIGH);
       digitalWrite(ctr_c, LOW); //CD
       digitalWrite(ctr_d, LOW);
       delayMicroseconds(t);
       digitalWrite(ctr_a, HIGH);
       digitalWrite(ctr_b, HIGH);
       digitalWrite(ctr_c, HIGH); //D
       digitalWrite(ctr_d, LOW);
       delayMicroseconds(t);
       digitalWrite(ctr_a, LOW);
       digitalWrite(ctr_b, HIGH);
       digitalWrite(ctr_c, HIGH); //DA
       digitalWrite(ctr_d, LOW);



       delayMicroseconds(t);
       Serial.println(i);
    }
    rl = 1;
}

void loop () {
  buttonState = digitalRead(buttonPin);
  if ((buttonState == HIGH)&& (rl == 1)) {
    right();
    }
  buttonState = digitalRead(buttonPin);
  if ((buttonState == HIGH) && (rl == 0)) {
    left();
    }
  buttonState = digitalRead(buttonPin);
}



User test protocol 
These user tests will be conducted to discover the experience of the user regarding the sensation. 
Through open questions and semantic scale questions information will be gathered. 

Set up 
Supplies 

• Cover for over the arms 
• Power supply 
• Laptop with Arduino code 
• SMA Squeeze device 
• Mechanic Squeeze device 
• SMA Stroking device 
• Mechanical Stroking device 
• Printed question 

o Introduction 
o Semantic scales 
o Design process questions 

Participants 
Aim for 20 – 25 participants. Convenience sampling will be used. 

Set-up 
The participant will be sitting down, with his/her arms behind a barrier so their wrists are not visible to 
them.  A device will be attached to both wrists of the participant. They will feel a haptic sensations 
alternating between wrists. 

The user test consists of two sections, one addressing the squeezing sensation and one addressing the 
stroking sensation. It will be randomized with sensation is experienced first between participants. A 
section is opened with an introduction to the sensation. Here the participant will experience the 
sensation where the force or speed is averaged. After each of the actuation methods they will then give 
their first impressions and opinions regarding the sensations. Then they will also be asked to compare the 
sensations and highlight the differences if they feel any. 

For each section, there are two subsections. Between these subsection the devices will be switched to 
the other arm, this way both actuation methods are felt on each arm. Within the subsections four 
sensations will be experienced, two for each actuation methods with a varying force or speed. The order 
of the variations will also be randomized. After experiencing a sensation the participants will be asked to 
answer several questions given as semantic scales.  

After the two subsections are completed, the participant is allowed to see their wrists and move around a 
little. They will then be asked several questions about the experience of wearing the devices (design 
process research questions). These questions have to be answered twice, once for each actuation 
method on either arm. 

The second section has the same structure as described above. To conclude the user test the participant 
will be asked for any final comments or remarks regarding the sensations. 
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Structure (Image on next page) 

 Section 1 (Squeeze or Stoking) 
o Introduction to the sensation 

 Per actuation method 
• First impression 
• What does it feel like 
• How does it make you feel 

 Comparing them 
• Similar or different 
• If different, how 

o Block 1 
 Four sensations  

• Randomize the starting actuation method 
• Randomize the varying force/speed 

 Questions between each 
• Pleasantness 
• Intensity 
• Human-likeness 
• Force or speed 
• Mean vs friendly 

o Block 2 
 Four sensations in random order 

• Randomize the starting actuation method 
• Randomize the varying force/speed 

 Questions between each 
• Same questions as above 

o Design process questions 
• Wearability 
• Ergonomics 
• Impairment 

 Section 2 (Squeeze or Stoking) 
o Repeat steps as described above 

 Final discussion 
o Discuss experience of the participant 
o Final questions and comments of participants 

 

 

 

 



 

Process of the user test visualizes, arrows indicate that the order can be changed 

 

  



 

Questions discussed during the introduction to the 
sensation 

The top section is repeated twice, once for each 
actuation method. Then the bottom section is 
discussed. 

The interviewer will discuss and note down 
answers. 

 

 

 

 

 

 

 

 

 

 

 

These question are asked after each sensation, 
which means they are repeated 16 times. 
Questions will be printed to aid the participants in 
answering. Interviewer will note the answers 
digitally. 
Question four a or b will be asked depending on 
which sensation is tested. When testing the 
squeezing sensation, the question regarding force 
is answered by the participant. For the stroking 
sensation the question regarding speed is asked.  



 

Question to be answered at the end of each section. Participant is now allowed to see the devices and 
move around. Questions will be printed, answers will be recorded digitally. 

  



Device fittings 
Behind a curtain the SMA and Mechanical version of the sensation are attached to both wrists. The 
participant will first experience all the sensations twice before they are allowed to see the devices.   

Squeeze 
5N SMA 

• Attach the device using 
the Velcro 

• Set the power supply to 
3V 

• When the participant is 
ready, turn on for 2s 

• Turn of 
• Ask the  participant to 

answer the questions 

10N SMA 
• Attach the device using 

the Velcro 
• Set the power supply to 

6.5V 
• When the participant is 

ready, turn it on for 3s 
• Turn of 
• Ask the  participant to 

answer the questions 

15N SMA 
• Attach the device using 

the Velcro 
• Set the power supply to 

8V 
• When the participant is 

ready, turn it on for 4s 
• Turn of 
• Ask the  participant to 

answer the questions 
 

5N Mech 
• Attach the servo motor 

to the Arduino 
• Attach the body of the 

device to the 
participant using the 
Velcro 

• Attach the squeezing 
belt at neutral tightness 

• Screw on cover 
• Set var = 110; 
• Press button 
• Ask the  participant to 

answer the questions 

10N Mech 
• Attach the servo motor 

to the Arduino 
• Attach the body of the 

device to the 
participant using the 
Velcro 

• Attach the squeezing 
belt at neutral tightness 

• Screw on cover 
• Set var = 125; 
• Press button 
• Ask the  participant to 

answer the questions 

15N Mech 
• Attach the servo motor 

to the Arduino 
• Attach the body of the 

device to the 
participant using the 
Velcro 

• Attach the squeezing 
belt at neutral tightness 

• Screw on cover 
• Set var = 140; 
• Press button 
• Ask the  participant to 

answer the questions 
 

Stroke 
3cm/s SMA 

• Attach the device using 
the Velcro 

• Set the power supply to 
3V 

• When the participant is 
ready turn the power 
supply on 

• Turn off after 1,5s/when 
the movement is 
complete 

• Ask the participant to 
answer the questions 

 

6cm/s SMA 
• Attach the device using 

the Velcro 
• Set the power supply to 

4.5V 
• When the participant is 

ready turn the power 
supply on 

• Turn off after 0.7s/when 
the movement is 
complete 

• Ask the participant to 
answer the questions 

10cm/s SMA 
• Attach the device using 

the Velcro 
• Set the power supply to 

8V 
• When the participant is 

ready turn the power 
supply on 

• Turn off after 0.4s/when 
the movement is 
complete 

• Ask the participant to 
answer the questions 

3cm/s Mech 
• Ensure the end-effector 

is extended from the 
device 

• Attach the device using 
the Velcro 

6cm/s Mech 
• Ensure the end-effector 

is extended from the 
device 

• Attach the device using 
the Velcro 

3cm/s Mech 
• Ensure the end-effector 

is extended from the 
device 

• Attach the device using 
the Velcro 



• Set dis = 60; 
• Set t = 7900; 
• Press button 
• Ask the participant to 

answer the questions 
• Press button to extend 

again 

• Set dis = 60; 
• Set t = 2000; 
• Press button 
• Ask the participant to 

answer the questions 
• Press button to extend 

again 

• Set dis = 55; 
• Set t = 1030; 
• Press button 
• Ask the participant to 

answer the questions 
• Press button to extend 

again 

 

 

Messages: 
Inviting people to sign up: 
 

Friends: 
Hiii schattiesss, zoals jullie weten ben ik al een tijdje bezig met afstuderen en is het nu eindelijk tijd voor 
gebruikerstestennn ��������� En hier heb ik jullie hulp voor nodig! Ik ben opzoek naar parels die naar IO 
kunnen komen om ongeveer een uur hun mening kunnen geven over haptic sensations. Als je tijd hebt om 
mij hiermee te helpen heb ik heb hier een linkje waar je een tijdsblok kan kiezen: link Dus mocht je tijd en 
zin hebben kies een moment, je helpt mij er ontzettend mee! 

Students: 

Hi all! My name is Tanja, I'm an IPD student currently working on my graduation project. I have been 
working on my project for several weeks and I have now arrived at user testing. In my project, I am working 
on haptics wearables and specifically the actuation methods for them. I want to look at how users 
experience the sensations and therefore am conducting user tests. A user test would take place on io and 
last about an hour. During a test, you will feel different haptic sensations and give your opinion on them. If 
you would like to help me with this, I would greatly appreciate it. Through this link you can choose a time 
block that is most convenient for you: link 

Thanks in advance! Kind regards from Tanja 

 

Message before they arrive 
Hoii! Echt heel fijn dat je mij kunt helpen bij mn afstudeerproject ������ Morgen zal de gebruikerstest in het 
Materials lab van IO plaatsvinden, maar aangezien dat een beetje verstopt zit kom ik je graag bij de ingang 
van IO ophalen en dan neem ik je lekker mee 

 

Hello, thank you so much for helping me with my graduation project by participating in my user tests. The 
user test will happen in the materials lab of industrial design, however as this is a little bit hidden in IDE, I 
will come to the entrance and bring you there. 



Text during test 
Hello, thank you so much for participating in my experiment! First let me introduce the test today. Your 
task is to experience different sensations and give your opinion about them. The user test consists of two 
sections where two different movements are tested, squeezing and stroking. Within these sections you 
will feel several different sensations. We will discuss your experience using open questions and you will 
have to fill out several sematic scale questions. I have designed and built these devices myself, but also 
tested them extensively on myself. However if at any point you don’t feel safe let me know, we will stop 
using that device or adjust setting. There will be a device fitted to each of your forearms. At first you are 
not yet allowed to see the devices so you can focus on your experience of the sensation. So that what this 
contraption is for.  First the consent form, let me know if you have any questions.  

So lets start, please put your arms through here, so I can attach the devices. 

[Attach] 

Is it comfi? Okay so we will start with an introduction to the sensation of the X movement. Are you ready, 
lets feel it: 

[Activate one of the device] 

Great lets discuss the questions 

[Discuss first half of the questions] 

Lets feel the second one 

[Activate other device] 

Okay questions again  

[discuss first half again] 

Now I am also curios, do you think the sensations were the same or different? 

[Last questions] 

Great, now you have become familiar with the sensations lets move on. You will now feel a sensation and 
then fill out a couple semantic scale questions. You can just tell me your answer and I will note them 
down. 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

Great now I will switch out the devices and we will repeat it again. 

[Switch devices] 

Are they comfy? Lets go 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

Great, then now its time for you to see the devices and move around.  

[Google form design process questions]  If a participant wants to feel a sensation again they will have to 
sit still.  



So lets continue to the next phase, the next movement please put your arms through here, so I can attach 
the devices. 

[Attach] 

Is it comfi? Okay so we will start with an introduction to the sensation of the X movement. Are you ready, 
lets feel it: 

[Activate one of the device] 

Great lets discuss the questions 

[Discuss first half of the questions] [notes in word file] 

Lets feel the second one 

[Activate other device]  

Okay questions again  

[discuss first half again] [notes in word file] 

Now I am also curios, do you think the sensations were the same or different? 

[Last questions] [notes in word file] 

Great, now you have become familiar with the sensations lets move on. You will now feel a sensation and 
then fill out a couple semantic scale questions. You can just tell me your answer and I will note them 
down. 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

Great now I will switch out the devices and we will repeat it again. 

[Switch devices] 

Are they comfy? Lets go 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

[Sensation] [Google form questions] 

Great, then now its time for you to see the devices and move around.  

[Google form design process questions]  If a participant wants to feel a sensation again they will have to 
sit still.  

Okay amazing thank you so much for all you feedback so far, the structured part of the interview is now 
completed. However I am super interested if you have any comments or suggestions for me? 

  





 



Participant ID P1  

 Squeeze  
 SMA Mechanical 
First impression: Feels nice It feels like someone 

grabbing your wrist 
What does it feel like: Doesnt feel like something 

from the real world. Like 
grabbing but in slow motion. 
Like holding hands but then 
your wrist. 

Someone asking for 
your attentions to 
show you something.  
Look at this! 

How does it make you feel Security, safety. Im here its 
okay 

Yes right, I need to pay 
attention 

Similar or different The SMA has some sort of delay, Mechanical felt more 
urgent, SMA was more like, no worries take your time. 

 Stroking  
 SMA Mechanical 
First impression: Ticklish Like someone weirdly 

stroking your arm 
What does it feel like: Like brushing a feather along 

your arm 
It was a vibrating 
movement, like a 
really small massage 
gun maybe 

How does it make you feel It tickles, makes me laugh so 
happy or amusing 

Not necessarily 
pleasant, difficult, not 
necessarily chill 
massage but good for 
you 

Similar or different The smoothness of the movement was really different, 
SMA was a smoother movement, Mechanical was more 
a tapping motion because of the vibration. 

 

Participant ID P2  

 Squeeze  
 SMA Mechanical 
First impression: It was slower, not as instant, 

slower tightening  
Wow that scared me, 
it was really quick, in 
one movement really 
strong 

What does it feel like: Like holding the wrist but for a 
longer time  

Like a person 
squeezing my wrist  

How does it make you feel Calmer feeling The noise was not 
realistic, otherwise it 
felt fine 

Appendix F – Introduction to the sensation

Answers of the participants



Similar or different SMA was more calming than the mechanical one, both 
really felt like a good squeeze and not painful 

 Stroking  
 SMA Mechanical 
First impression: Slower, more pressure, not 

ticklish which is nice  
Interesting, kind of 
ticklish, very light 
touch  

What does it feel like: Kind of similar but more firm, 
arm hairs vs arm, more 
contact 

Like a thumb moving 
over your arm, or other 
fingers 

How does it make you feel On the positive side, little bit 
surprising 

Giggels, not annoying, 
ticklish comfortable 

Similar or different Its different in the sense that the mechanical didnt 
really touch my arm, SMA was more pressing down  

 

Participant ID P3  

 Squeeze  
 SMA Mechanical 
First impression: Also kind of good, not 

comparable  
Feels like squeezing, 
but at a weird 
location. Closer too 
your hand than the 
actual wrist, but it 
feels nice  

What does it feel like: Like putting on a glove and 
tightening the velcro around 
the wrist  

Like the hand of a 
child squeezing you  

How does it make you feel Feel fine, niet comforting but 
okay, not really a big effect  

Feels nice, comforting  

Similar or different Feels pretty different, the mechanical is way faster 

 Stroking  
 SMA Mechanical 
First impression: The other one felt better, little 

firmer push  
Feel like stroking, but 
more complicated 
because its also 
vibrating  

What does it feel like: Like washing yourself but a 
little harder  

No comparison  

How does it make you feel Not really an effect  I like it 

Similar or different SMA was harder, more firm 
 

Participant ID P4  

 Squeeze  



 SMA Mechanical 
First impression: Like a movement from all 

sides pulling in  
Wow the noise scared 
me a little, it is a fast 
squeeze, more intense 

What does it feel like: Someone grabbing your hand 
and squeezing 

More complicated to 
compare, less 
realistic, noise of the 
claw machine e 

How does it make you feel Little bit eerie because you 
don’t know what’s happening 

It scared me, really 
short and quick  

Similar or different SMA is more realistic, a feeling that I have felt before, 
Mechanical felt really unknown  

 Stroking  
 SMA Mechanical 
First impression: Unexpected Also funny  
What does it feel like: Like a feather along your arm Reminds me of the 

checkout belt spinning  
How does it make you feel Happier Makes me laugh, feels 

funny 

Similar or different Sensations felt quite different, SMA felt softer, nicer  
 

Participant ID P5  

 Squeeze  
 SMA Mechanical 
First impression: Gives me chicken skin, it was 

slower and less intense  
Bruh hahahah 

What does it feel like: Like the inflatable cuff 
measuring blood pressure, but 
slower  

Like a inflatable cuff 
measuring blood 
pressure, but smaller 
and quicker, feel like 
its closing 

How does it make you feel Felt nice, relaxed Feels nice because it 
was quick 

Similar or different SMA was slower 

 Stroking  
 SMA Mechanical 
First impression: It feels ticklish in my finger 

tips, a cirkling movement, 
massage machine 

Really different, more 
a stroking motion, but 
with multiple signals 
not one smooth 
movement  

What does it feel like: Massage machine Like a soft toothbrush 
moving over your skin  



How does it make you feel Ticklish, long term probably 
nice  

Fine, but not like wow 

Similar or different Different, SMA more like a massage, more pressure or 
stronger, Mechanical felt more like stroking  

 

Participant ID P6  

 Squeeze  
 SMA Mechanical 
First impression: Ooh it gets warm. More calm, 

friendlier, really quiet, really 
slow, slow release, not such 
an abrupt release, friendly  

Wow the noise, it was 
really short, quick 
squeeze, kind of 
abrupt, still tingles in 
my fingers after, the 
sides of my wrist felt 
squeezed  

What does it feel like: Like a hair elastic thats just a 
little too tight and then 
removing it  

Like the leash of your 
dog is around your 
wrist and the dog 
suddenly runs away 
and returns again 
quickly  

How does it make you feel Feels nice, content A little surprised 
otherwise fine 

Similar or different Mechanical feels heavier, SMA more light sensation for 
feels nicer  

 Stroking  
 SMA Mechanical 
First impression: Oh very cute, short distance, 

kind of confused  
Longer movement, 
maybe feels more 
because of the 
location, feel wider  

What does it feel like: Like the swipe of a finger, 
really short cut of movement, 
first date vibes kind of touch 

A comforting stroke, or 
a lick of a dog  

How does it make you feel Wanting more  Feels nice, relaxed 

Similar or different Mechanical you can enjoy, longer duration and more 
contact area, SMA feels abrupt and then the feeling 
kind of stuck around. Mechanical is more relaxed  

 

Participant ID P7  

 Squeeze  
 SMA Mechanical 
First impression: Wow Scared by the noise, 

really abrupt, noisy  



What does it feel like: Like the inflatable cuff for 
measuring blood pressure 
around your arm  

No clue for a second, 
what is happening to 
me  

How does it make you feel Relieved Fine 

Similar or different SMA felt a lot more pleasant because it was more 
gradual, Mechanical felt really coarse, bam bamm 

 Stroking  
 SMA Mechanical 
First impression: Feels like brushing with a 

feather, feels narrow  
Reaally weird, back 
and forth movement 
and a some rotating  

What does it feel like: Like a feather, really light 
contact  

A round toothbrush 
along your arm  

How does it make you feel Such a light feeling, did really 
make an impact  

Not soft, but also not 
annoying 

Similar or different SMA felt really light and short, Mechanical felt longer 
more extensive  

 

Participant ID P8  

 Squeeze  
 SMA Mechanical 
First impression: Not that nice, felt weird, it 

contracted and spun  
Contracting, strap 
tighten and then 
returned, movement 
back felt different  

What does it feel like: Felt like my wrist was being 
squeeze and rolled around, 
like my wrist was a dough ball  

Like a pointer rotating 
back with the central 
point right above my 
wrist  

How does it make you feel Never felt this before, 
surprised  

Nothing special but a 
clear sensation  

Similar or different Really different, mechanical was more spontaneous, 
SMA softer and more gradual build up and winding 
down, mechanical a quick pulse, SMA you could miss 

 Stroking  
 SMA Mechanical 
First impression: Dirty feeling, not really nice, 

maybe due to humanlikeness, 
therefore chills, but not 
necessarily bad 

Familiar feeling, 
vibrating phone 
recognisable, getting 
used to the tests too. 
Wow what 

What does it feel like: Finger along the outside of 
your wrist that is cold 

Phone vibration 

How does it make you feel Unfamiliar Fine 



Similar or different Not at all the same, mechanical very machine-like, 
more abrupt pulse-like, SMA is build-up and build-down 

 

Participant ID P9 

 Squeeze  
 SMA Mechanical 
First impression: Same as previous but less 

annoying, tensing up. It gets 
warm 

Weird, strange, 
mechanical 

What does it feel like: Hair elastic around your arm 
that pulls tighter, no sound is 
nice, only feeling and not also 
sound 

Like going into an MRI 
scan in a hospital, 
almost alien-like, 
camera shutter sound 

How does it make you feel Slightly irritated Not necessarily 
pleasant, not terribly 
affected by it, but not 
top notch either, 
stress feeling almost, 
urgency squeeze 

Similar or different SMA is smoother, progression smooth, mech goes very 
suddenly, abruptly and the sound is intense 

 Stroking  
 SMA Mechanical 
First impression: Unexpected, Small move, 

movement back feels very 
special 

It vibrates 

What does it feel like: A finger tapping you, not really 
a stroke, Occasionally more 
pressure on my arm 

Reminds me of the 
satisfier, electrical 
toothbrush, 
something you 
tap/vibrate but not 
something sharp 

How does it make you feel Pretty neutral, don't feel very 
stroked 

Giggly, ticklish, ticklish 
feeling 

Similar or different SMA felt human, speed is quite different, SMA more 
longer intervals felt more like a stroke, Mech felt bit like 
fast ticking 

 

Participant ID P10  

 Squeeze  
 SMA Mechanical 
First impression: Warmth, also feels one side 

contract a bit more than other 
sides, jacket with a belt 

Same movement, also 
squeezing, but a bit 
more direct/sudden 



around your waist and that's 
quite nice, not too intense but 
comfi 

What does it feel like: Reminds me of the blood 
pressure band, or band to go 
with your jacket 

Robotic, very quick to 
contract your 
chapucon too much 

How does it make you feel Actually quite nice Less chill, think also 
because of the sound, 
less natural 

Similar or different SMA like a hand is squeezing you, Mech not really, What 
they do is almost the same but you do feel they are built 
differently, Mech is jerkier and the sound feels less 
natural 

 Stroking  
 SMA Mechanical 
First impression: Also tickled because it goes 

along your hair like that, very 
soft, soft touch are often a bit 
irritating 

Laughing, tickling, Felt 
like something was 
spinning, back and 
forth but not very far, 
spinning 

What does it feel like: Accidentally sweeping past a 
person, to swoosh past them 
and then accidentally 
touching them anyway 

Reminds me of putting 
your phone on your 
arm and then vibrate 
function 

How does it make you feel Neutral, slightly ticklish Would like to tickle, 
hair gets caught 

Similar or different Mech is a bit more jerky, Both though ticklish, just soft, 
not the favorite touch 

 

Participant ID P11  

 Squeeze  
 SMA Mechanical 
First impression: Well fine, not unpleasant just 

good 
Wohh, sound is bad, 
little unpleasant 
sound more 
unpleasant than 
feeling, at once a lot of 
power 

What does it feel like: Like someone squeezing your 
wrist 

Also someone 
squeezing you, blood 
pressure band 

How does it make you feel Fine Unpleasant 

Similar or different SMA is nice, natural, Mech is really a device 

 Stroking  



 SMA Mechanical 
First impression: Very light, chill, relaxed Ugh, apart, vibration, 

tickles 
What does it feel like: Being stroked, a little pet Vibrator 
How does it make you feel Fine Cheery  

Similar or different SMA more pleasant, less intense, less pressure, softer 
touch 

 

 

Participant ID P12  

 Squeeze  
 SMA Mechanical 
First impression: Slightly more of a sort tingle, 

much slower, held longer, 
seems less harsh 

Very soft and sweet, 
but makes a lot of 
noise, most at the top 

What does it feel like: Snake wrapped around your 
wrist that tightens, Never 
experienced it, more gradually 
so a kind of muscle 

Blood pressure 
meters, but squeeze 
less hard 

How does it make you feel Fine Well more because 
you don't know what's 
going to happen, so bit 
surprising 

Similar or different Obvious difference, that sound especially very different 

 Stroking  
 SMA Mechanical 
First impression: Like a brush goes over your 

arm, stays a little tingly when 
moving back, not fluffy 
movement, crawling back 
feels weird and not soft 

Does not feel like 
stroking but pushed 
touch, feels quite 
rough 

What does it feel like: Brush Lollipop over your 
skin, bit stiff, not even 
surface, don't stroke 
but push it 

How does it make you feel Unexpected sensation but not 
worrying, crawling back is 
weird 

Fine, but not 
necessarily very 
pleasant 

Similar or different Mech feels a bit obligatory, SMA feels like it has a 
different purpose, want to make stroke, Mech is more 
without amplitude, whole movement equally hard, no 
build-up of pressure 

 



Participant ID P13  

 Squeeze  
 SMA Mechanical 
First impression: T was very constant pressure 

increase though, very gradual, 
similar to other hand, but less 
sudden 

Squeezing, sound 
makes it seem more 
aggressive, but 
doesn't hurt 

What does it feel like: Kind off like, someone who 
gently grabs your wrist with 
two fingers 

Like someone closing 
their fingers around 
your wrist 

How does it make you feel Good, not very unpleasant Fine, sort of not very 
strong emotion, but a 
little bit of shock 
reaction 

Similar or different Especially the speed is really different, and the sound, 
SMA feels more human, it's kind of the same power and 
intensity though 

 Stroking  
 SMA Mechanical 
First impression: Soft, did not feel cold 

material, ticklishly tingly 
Almost a bit trippy, 
lots of different 
movements side by 
side, also kind of soft, 
felt almost bit static 
loaded 

What does it feel like: Carpet, guinea pig walking 
along your arm, something 
moving 

ge or fabric, irregular, 
kind of massage chair, 
very small on your arm 

How does it make you feel Unknown what was going to 
happen, not negative, but not 
very strong reaction either, just 
very curious, nice feeling 
though 

Kind of fun, kind of 
nice 

Similar or different Texture kind off similar, pressure on skin also, 
movement is different, SMA was bit predictable and the 
Mech felt more random in movement direction, speed 
pretty similar 

 

Participant ID P14  

 Squeeze  
 SMA Mechanical 
First impression: It was gentle, stronger, and 

more abrupt 
Worse, it was more 
artificial, the noise is 
horrible, less organic, 



really straightforward 
open and close 

What does it feel like: Maybe someone wrapping 
their arm around the wrist, 
firm but gentle grab 

A car window opening 
and closing, noise and 
not continuous 
movement, not the 
feeling around the 
wrist 

How does it make you feel Same feeling, maybe because 
of the test, maybe on the 
street more alert, more 
attention 

The feeling is the 
same, not really 
affected now, but 
asking to pay attention 
but more confused 

Similar or different Really, SMA super natural feels like something that can 
happing in real life, natural feeling, Mech is machine 
and artificial, maybe same function but feeling is 
different, imagining the motors and gears 

 Stroking  
 SMA Mechanical 
First impression: Also gentle, similar 

movement, a bit stronger, 
relaxing 

Gentle,  

What does it feel like: Feeling is the same, someone 
touching your arm 

When someone 
touches your arm, very 
friendly 

How does it make you feel Relaxed Relaxed 

Similar or different Very similar, maybe the noise again, but less prominent 
already forgot almost 

 

Participant ID P15  

 Squeeze  
 SMA Mechanical 
First impression: Much firmer than expected, 

and hold me too, 
unexpectedly, felt more 
gradual, holding first and then 
firmer, more uniform, whole 
wrist gradually experiencing 
pressure 

Very abrupt, quite 
intense, robot-like, not 
necessarily hard or 
painful but not 
pleasant either 

What does it feel like: Inflate blood pressure band 
gradually 

As if suddenly grabbed 
against your will 

How does it make you feel Okay, surprised by the 
strength though, feels 
relatively harder 

Glad it doesn't happen 
in my daily life 



Similar or different SMA harder, firmer, but comfotabler, much more 
gradual, felt comfotable as a weigted blanked 

 Stroking  
 SMA Mechanical 
First impression: Much more organic, 

movement back is really 
special, movement back 
tickles, very much a bug, kind 
off freaky, more engaging, not 
predictable, more deliberate 

Does feel like a stroke, 
quite noticeable, 
stands out, not 
necessarily 
uncomfortable but not 
something you feel 
often, thought it would 
feel more 
uncomfortable, but 
feels okay 

What does it feel like: Back movement like an insect, 
taking off bracelet  

Bug running down my 
arm when you least 
expect it 

How does it make you feel Forward movement curious, 
Backward movement slightly 
tense 

A lot more aware, 
more alert 

Similar or different Very differently, Mech very much on off and movement 
very consistent, SMA organically faster then slower 
again. 

 

Participant ID P16  

 Squeeze  
 SMA Mechanical 
First impression: Squeezes the wrist slightly Wow, much faster, 

intensely fast 
What does it feel like: Sort of by the doctor heart rate 

meter 
Heart rate measuring 
band, but faster, 
someone squeezing 
my wrist 

How does it make you feel Not a big deal, thinking of 
doctor 

Feels okay, someone 
pinch me for a 
moment 

Similar or different Mech is much faster, SMA feels like something is getting 
smaller and Mech feels like something is being 
squeezed together 

 Stroking  
 SMA Mechanical 
First impression: Softer than the other, rolls 

over the arm 
Really funny, tickles 



What does it feel like: Pencil rolling over my arm Phone vibrating in your 
pocket but on your 
arm 

How does it make you feel Not as funny as the other, just 
neutral 

Funny, laugh 

Similar or different Mech is more with vibration, SMA rolls over the arm 
 

 

Participant ID P17  

 Squeeze  
 SMA Mechanical 
First impression: Much slower, felt more 

intense, warmth 
Wow, very different, 
switch gears for a 
moment, 

What does it feel like: Someone slowly, increasingly 
squeezing harder 

Feels like someone is 
squeezing my wrist, 
firm squeeze 

How does it make you feel Less, fine but more negative As if someone wants 
attention from me 

Similar or different Quite different, Mech feels more like someone is 
drawing attention for a moment, SMA feels more like 
they are squeezing with vicious intention 

 Stroking  
 SMA Mechanical 
First impression: Much softer than the other, 

anyway a different place 
Ticklish 

What does it feel like: Difficult to compare Feels like someone is 
stealing me 

How does it make you feel Feels fine Yes, kind of nice 

Similar or different Pretty different, SMA feels when a hand goes over you 
like a stroke, Mech more like a sort of squeeze 

 

Participant ID P18  

 Squeeze  
 SMA Mechanical 
First impression: Was a gentle feeling, quiet, a 

squeezing sensation but very 
subtle, really not painful 

More aggressive, less 
pleasant 

What does it feel like: Tighten the strap of your watch 
a hole 

Like someone 
squeezing your wrist, 
not painful but less 
pleasant 



How does it make you feel Fine, not annoying Bit uncomfortable 

Similar or different Really different, SMA softer and tender and more 
pleasant, Mech was more aggressive, SMA was build-
up and Mech was a short sensation 

 Stroking  
 SMA Mechanical 
First impression: Did feel like a movement from 

one place to another 
Did tickle a bit, not 
necessarily like a 
human tickles you but 
slightly 

What does it feel like: With a serrated edge rolling 
over your arm, little thumb 
massage 

Stroking a hard feather 
across your arm 

How does it make you feel Postive not unpleasant Didn't find it 
unpleasant, is tickling 
pleasant or not 

Similar or different Mech tickled more, SMA was more subtle 
 

Participant ID P19  

 Squeeze  
 SMA Mechanical 
First impression: Like a balloon being inflated, 

but pleasant, calming. It gets 
warm in a nice way 

Wtf that sound, 
immediately felt 
extreme, feeling fine 
though, sound 
concerns 

What does it feel like: Balloon Like pulling a tyrap on 
your wrist, 

How does it make you feel Soothing, pretty nice Sound worrisome, 
sensation was fine 

Similar or different Same family but more different than the stroke 
sensation, SMA more soothing and subtle, Mech sound 

 Stroking  
 SMA Mechanical 
First impression: The other a bit more pleasant, 

location is in a different place, 
smartwatch vibes, idea of the 
smartwatch not pleasant, 
unexpected place 

Vibration, fine 

What does it feel like: De smartwatch Phone ringing 
How does it make you feel Just a little less pleasant Fine 

Similar or different Feels different but in the same group, vibration is 
different, attracting attention in a different way 

 



Participant ID P20  

 Squeeze  
 SMA Mechanical 
First impression: More unpleasant, you just 

don't touch it but you kind off 
of feel it, chills, very slow 
build-up and tingle lingers a bit 

Wow, startled, 
unexpected 
movement 

What does it feel like: Very gentle stroking, too 
gentle, a squeeze but too weak 

Blood pressure meter 
but very weak 

How does it make you feel Just a little unpleasant Neutral 

Similar or different Different, Mech was more pleasant, shorter, faster, 
instant, SMA slow build less pleasant 

 Stroking  
 SMA Mechanical 
First impression: Little, very short Vibrating I feel almost 

more than stroking 
What does it feel like: Relatively large insect that sits 

on your arm and then flies 
away 

Long blades of grass in 
the forest you walk 
past 

How does it make you feel Pretty okay Neutral, not that 
strong feeling 

Similar or different Very different, one is on the length of your arm, other 
sideways, SMA towards hand and Mech sideways, 
Mech felt more times back and forth SMA I once woosh 

 

Participant ID P21  

 Squeeze  
 SMA Mechanical 
First impression: Wojo, build up, kinder, also 

make as if you are putting on 
swimming bands, more time 
to think about it 

Intense, wow sound, 
present, not necessarily 
friendly 

What does it feel like: Inflating swimming bands Doesn't feel like 
anything at all 

How does it make you feel Also attentive, feeling that 
something is happening, nice 
way of building up in the 
touch 

Fine, but not necessarily 
good, though alert 

Similar or different Different, Mech very abrupt and sound a bit more 
mechanical, SMA because of the buildup a bit friendlier 

 Stroking  
 SMA Mechanical 
First impression: Unexpected, but sweet, light Felt more than the sma, 

but maybe also more 



conscious, also felt the 
return very much, clear 
stroke 

What does it feel like: A light touch of a human 
being 

A stroke from a human 
being 

How does it make you feel More also the setting, just 
funny, a touch, you're paying 
attention 

Good, same as the SMA 

Similar or different Mech is a bit more present, felt more, moved faster, also 
the returned very clearly 

 

Participant ID P22  

 Squeeze  
 SMA Mechanical 
First impression: Not intense very subtle Especially the sound I 

hear, less subtly, oh 
what is happening 

What does it feel like: Gently tap something Nothing comparable 
How does it make you feel No impact Confusing 

Similar or different Quite different, SMA felt much more subtle than mech 

 Stroking  
 SMA Mechanical 
First impression: Less intense but still not chill, 

itchy 
Nasty, just weird 
feeling, itchy 

What does it feel like: Maybe like pulling your shirt 
over your arm, little bit of 
clothing along your arm 

Bit like being tickled, 
but not quite 

How does it make you feel Not super chill, but better than 
the others 

Not pleasant 

Similar or different SMA is more natural, and therefore less annoying but 
still not chill 

 



Thematic analysis









Tijdstempel Participant (P1/P30) Which device sensation Actuation Variation Pleasantness Intensity Human-likeness Force or Speed Tone
3-5-2025 10:21:20 P1 Squeeze SMA Low (5N or 3cm/s) 5 2 3 2 6
3-5-2025 10:24:11 P1 Squeeze Mechanics Low (5N or 3cm/s) 3 6 6 6 2
3-5-2025 10:26:51 P1 Squeeze SMA High (15N or 10cm/s) 4 5 5 5 4
3-5-2025 10:28:55 P1 Squeeze Mechanics High (15N or 10cm/s) 2 6 5 5 1
3-5-2025 10:36:33 P1 Squeeze Mechanics Low (5N or 3cm/s) 4 5 6 5 4
3-5-2025 10:38:10 P1 Squeeze SMA High (15N or 10cm/s) 3 2 5 6 4
3-5-2025 10:39:30 P1 Squeeze Mechanics High (15N or 10cm/s) 4 1 5 1 5
3-5-2025 10:40:34 P1 Squeeze SMA Low (5N or 3cm/s) 6 1 2 1 5
3-5-2025 11:00:01 P1 Stroking Mechanics Low (5N or 3cm/s) 3 4 2 3 4
3-5-2025 11:01:00 P1 Stroking SMA Low (5N or 3cm/s) 5 2 5 5 6
3-5-2025 11:01:56 P1 Stroking Mechanics High (15N or 10cm/s) 4 5 4 6 4
3-5-2025 11:03:17 P1 Stroking SMA High (15N or 10cm/s) 5 5 6 4 5
3-5-2025 11:07:51 P1 Stroking SMA High (15N or 10cm/s) 6 5 6 4 5
3-5-2025 11:09:34 P1 Stroking Mechanics High (15N or 10cm/s) 3 5 4 6 4
3-5-2025 11:11:52 P1 Stroking SMA Low (5N or 3cm/s) 5 3 5 2 5
3-5-2025 11:12:47 P1 Stroking Mechanics Low (5N or 3cm/s) 3 4 2 5 4
3-5-2025 12:00:26 P2 Stroking Mechanics High (15N or 10cm/s) 5 2 3 6 6
3-5-2025 12:02:17 P2 Stroking SMA Low (5N or 3cm/s) 5 4 2 7 6
3-5-2025 12:03:45 P2 Stroking Mechanics Low (5N or 3cm/s) 6 3 3 5 7
3-5-2025 12:05:07 P2 Stroking SMA High (15N or 10cm/s) 5 4 3 6 6
3-5-2025 12:09:59 P2 Stroking SMA Low (5N or 3cm/s) 6 4 5 6 6
3-5-2025 12:10:57 P2 Stroking Mechanics High (15N or 10cm/s) 4 3 2 5 4
3-5-2025 12:11:55 P2 Stroking SMA High (15N or 10cm/s) 4 3 3 5 5
3-5-2025 12:13:00 P2 Stroking Mechanics Low (5N or 3cm/s) 5 4 3 3 5
3-5-2025 12:27:06 P2 Squeeze SMA High (15N or 10cm/s) 6 6 6 6 5
3-5-2025 12:28:14 P2 Squeeze Mechanics Low (5N or 3cm/s) 3 5 3 5 4
3-5-2025 12:29:32 P2 Squeeze SMA Low (5N or 3cm/s) 4 2 5 2 5
3-5-2025 12:30:26 P2 Squeeze Mechanics High (15N or 10cm/s) 5 2 3 2 5
3-5-2025 12:35:37 P2 Squeeze Mechanics High (15N or 10cm/s) 3 6 3 6 2
3-5-2025 12:36:23 P2 Squeeze SMA Low (5N or 3cm/s) 5 3 6 3 5
3-5-2025 12:37:07 P2 Squeeze Mechanics Low (5N or 3cm/s) 5 5 3 5 6
3-5-2025 12:37:52 P2 Squeeze SMA High (15N or 10cm/s) 6 5 6 6 5
3-5-2025 13:42:25 P3 Stroking SMA High (15N or 10cm/s) 6 5 6 3 6
3-5-2025 13:44:37 P3 Stroking Mechanics High (15N or 10cm/s) 5 4 4 7 4
3-5-2025 13:46:10 P3 Stroking SMA Low (5N or 3cm/s) 6 6 6 4 5
3-5-2025 13:47:41 P3 Stroking Mechanics Low (5N or 3cm/s) 3 6 2 4 4
3-5-2025 13:50:50 P3 Stroking Mechanics Low (5N or 3cm/s) 7 5 6 3 7
3-5-2025 13:52:03 P3 Stroking SMA High (15N or 10cm/s) 6 6 7 3 6
3-5-2025 13:53:21 P3 Stroking Mechanics High (15N or 10cm/s) 5 3 3 6 4
3-5-2025 13:54:49 P3 Stroking SMA Low (5N or 3cm/s) 6 6 6 3 7
3-5-2025 14:09:07 P3 Squeeze Mechanics High (15N or 10cm/s) 6 6 7 6 7
3-5-2025 14:10:42 P3 Squeeze SMA Low (5N or 3cm/s) 4 4 3 3 4
3-5-2025 14:12:03 P3 Squeeze Mechanics Low (5N or 3cm/s) 5 5 5 6 6
3-5-2025 14:13:31 P3 Squeeze SMA High (15N or 10cm/s) 7 6 6 6 7
3-5-2025 14:20:53 P3 Squeeze SMA Low (5N or 3cm/s) 4 2 2 2 4
3-5-2025 14:21:45 P3 Squeeze Mechanics Low (5N or 3cm/s) 2 7 6 7 2
3-5-2025 14:22:54 P3 Squeeze SMA High (15N or 10cm/s) 3 5 5 6 4
3-5-2025 14:24:02 P3 Squeeze Mechanics High (15N or 10cm/s) 3 5 3 6 3
3-5-2025 15:30:37 P4 Squeeze Mechanics High (15N or 10cm/s) 2 3 1 2 3
3-5-2025 15:31:53 P4 Squeeze SMA High (15N or 10cm/s) 4 2 5 2 6
3-5-2025 15:32:45 P4 Squeeze Mechanics Low (5N or 3cm/s) 3 5 3 5 4
3-5-2025 15:33:44 P4 Squeeze SMA Low (5N or 3cm/s) 4 1 5 1 7
3-5-2025 15:39:47 P4 Squeeze SMA High (15N or 10cm/s) 4 1 5 1 6
3-5-2025 15:40:52 P4 Squeeze Mechanics High (15N or 10cm/s) 2 3 2 4 2
3-5-2025 15:41:41 P4 Squeeze SMA Low (5N or 3cm/s) 5 1 5 1 6
3-5-2025 15:42:20 P4 Squeeze Mechanics Low (5N or 3cm/s) 4 3 4 3 4
3-5-2025 15:56:36 P4 Stroking SMA High (15N or 10cm/s) 4 2 3 2 5
3-5-2025 15:57:41 P4 Stroking Mechanics High (15N or 10cm/s) 4 3 3 4 4
3-5-2025 15:58:37 P4 Stroking SMA Low (5N or 3cm/s) 5 1 3 1 5
3-5-2025 15:59:25 P4 Stroking Mechanics Low (5N or 3cm/s) 5 5 3 3 4
3-5-2025 16:01:15 P4 Stroking Mechanics Low (5N or 3cm/s) 4 4 1 3 3
3-5-2025 16:01:56 P4 Stroking SMA Low (5N or 3cm/s) 3 2 3 5 2
3-5-2025 16:02:48 P4 Stroking Mechanics High (15N or 10cm/s) 5 3 4 5 6
3-5-2025 16:04:08 P4 Stroking SMA High (15N or 10cm/s) 3 3 3 3 2
3-6-2025 11:45:02 P5 Stroking Mechanics Low (5N or 3cm/s) 5 3 3 4 7
3-6-2025 11:47:17 P5 Stroking SMA Low (5N or 3cm/s) 6 3 5 2 7
3-6-2025 11:48:14 P5 Stroking Mechanics High (15N or 10cm/s) 3 5 2 5 5
3-6-2025 11:49:42 P5 Stroking SMA High (15N or 10cm/s) 6 3 6 4 7
3-6-2025 11:54:34 P5 Stroking Mechanics Low (5N or 3cm/s) 6 3 5 3 5
3-6-2025 11:55:37 P5 Stroking SMA Low (5N or 3cm/s) 6 2 6 2 6
3-6-2025 11:56:37 P5 Stroking Mechanics High (15N or 10cm/s) 4 7 3 7 4
3-6-2025 11:57:39 P5 Stroking SMA High (15N or 10cm/s) 6 3 6 2 7
3-6-2025 12:14:20 P5 Squeeze SMA High (15N or 10cm/s) 6 4 5 5 5
3-6-2025 12:15:24 P5 Squeeze Mechanics High (15N or 10cm/s) 4 5 6 6 3
3-6-2025 12:16:27 P5 Squeeze SMA Low (5N or 3cm/s) 4 1 4 1 6
3-6-2025 12:17:28 P5 Squeeze Mechanics Low (5N or 3cm/s) 5 4 6 4 4
3-6-2025 12:23:54 P5 Squeeze SMA Low (5N or 3cm/s) 5 2 3 2 6
3-6-2025 12:26:16 P5 Squeeze Mechanics High (15N or 10cm/s) 3 6 5 6 3
3-6-2025 12:27:15 P5 Squeeze SMA High (15N or 10cm/s) 6 4 6 5 7
3-6-2025 12:28:12 P5 Squeeze Mechanics Low (5N or 3cm/s) 5 5 5 5 4
3-6-2025 13:48:38 P6 Squeeze SMA Low (5N or 3cm/s) 4 1 2 1 7
3-6-2025 13:50:15 P6 Squeeze Mechanics High (15N or 10cm/s) 5 5 6 5 3
3-6-2025 13:52:43 P6 Squeeze SMA High (15N or 10cm/s) 6 5 6 5 5
3-6-2025 13:54:20 P6 Squeeze Mechanics Low (5N or 3cm/s) 5 3 5 5 6
3-6-2025 14:02:35 P6 Squeeze SMA High (15N or 10cm/s) 3 7 5 7 2
3-6-2025 14:04:14 P6 Squeeze Mechanics Low (5N or 3cm/s) 7 4 6 5 6
3-6-2025 14:05:44 P6 Squeeze SMA Low (5N or 3cm/s) 6 3 3 3 4
3-6-2025 14:08:49 P6 Squeeze Mechanics High (15N or 10cm/s) 7 5 5 3 5
3-6-2025 14:30:36 P6 Stroking SMA High (15N or 10cm/s) 4 5 3 7 3
3-6-2025 14:31:55 P6 Stroking Mechanics Low (5N or 3cm/s) 6 6 6 3 5
3-6-2025 14:33:14 P6 Stroking SMA Low (5N or 3cm/s) 5 5 5 5 5
3-6-2025 14:34:26 P6 Stroking Mechanics High (15N or 10cm/s) 3 3 2 6 5
3-6-2025 14:36:42 P6 Stroking Mechanics High (15N or 10cm/s) 3 3 2 6 3
3-6-2025 14:38:03 P6 Stroking SMA High (15N or 10cm/s) 6 5 6 5 5
3-6-2025 14:39:07 P6 Stroking Mechanics Low (5N or 3cm/s) 6 6 7 3 6
3-6-2025 14:40:33 P6 Stroking SMA Low (5N or 3cm/s) 5 5 3 5 5
3-6-2025 15:35:42 P7 Stroking SMA Low (5N or 3cm/s) 4 3 4 4 5
3-6-2025 15:37:13 P7 Stroking Mechanics High (15N or 10cm/s) 4 4 2 5 4
3-6-2025 15:38:59 P7 Stroking SMA High (15N or 10cm/s) 5 3 5 3 5
3-6-2025 15:39:55 P7 Stroking Mechanics Low (5N or 3cm/s) 3 3 2 3
3-6-2025 15:42:48 P7 Stroking Mechanics High (15N or 10cm/s) 5 5 3 5 4
3-6-2025 15:44:11 P7 Stroking SMA Low (5N or 3cm/s) 6 4 4 4 5
3-6-2025 15:45:18 P7 Stroking Mechanics Low (5N or 3cm/s) 4 3 3 2 4
3-6-2025 15:46:14 P7 Stroking SMA High (15N or 10cm/s) 5 3 4 5 5
3-6-2025 16:04:18 P7 Squeeze Mechanics Low (5N or 3cm/s) 4 5 3 5 3
3-6-2025 16:05:59 P7 Squeeze SMA Low (5N or 3cm/s) 5 2 5 2 6
3-6-2025 16:07:29 P7 Squeeze Mechanics High (15N or 10cm/s) 4 4 3 4 4
3-6-2025 16:08:45 P7 Squeeze SMA High (15N or 10cm/s) 5 5 3 5 4

Appendix G – Semantic differential scale answers



3-6-2025 16:13:40 P7 Squeeze Mechanics High (15N or 10cm/s) 3 5 3 5 3
3-6-2025 16:14:48 P7 Squeeze SMA High (15N or 10cm/s) 5 3 5 3 5
3-6-2025 16:15:58 P7 Squeeze Mechanics Low (5N or 3cm/s) 3 4 3 5 3
3-6-2025 16:17:11 P7 Squeeze SMA Low (5N or 3cm/s) 6 4 5 2 5
3-6-2025 17:25:55 P8 Squeeze Mechanics Low (5N or 3cm/s) 4 2 1 3 2
3-6-2025 17:31:58 P8 Squeeze SMA Low (5N or 3cm/s) 4 1 6 1 5
3-6-2025 17:33:13 P8 Squeeze Mechanics High (15N or 10cm/s) 3 6 1 5 2
3-6-2025 17:34:34 P8 Squeeze SMA High (15N or 10cm/s) 5 2 3 2 6
3-6-2025 17:39:47 P8 Squeeze SMA High (15N or 10cm/s) 6 2 6 1 6
3-6-2025 17:41:41 P8 Squeeze Mechanics Low (5N or 3cm/s) 3 5 1 4 3
3-6-2025 17:42:58 P8 Squeeze SMA Low (5N or 3cm/s) 5 2 5 1 5
3-6-2025 17:44:05 P8 Squeeze Mechanics High (15N or 10cm/s) 2 6 1 2 2
3-6-2025 17:57:55 P8 Stroking SMA High (15N or 10cm/s) 6 2 7 1 7
3-6-2025 17:59:28 P8 Stroking Mechanics High (15N or 10cm/s) 3 5 2 6 3
3-6-2025 18:00:22 P8 Stroking SMA Low (5N or 3cm/s) 5 3 6 2 4
3-6-2025 18:01:29 P8 Stroking Mechanics Low (5N or 3cm/s) 4 5 3 6 3
3-6-2025 18:04:18 P8 Stroking SMA Low (5N or 3cm/s) 5 1 6 1 6
3-6-2025 18:05:31 P8 Stroking Mechanics Low (5N or 3cm/s) 4 3 1 4 5
3-6-2025 18:06:24 P8 Stroking SMA High (15N or 10cm/s) 6 1 6 5 6
3-6-2025 18:08:08 P8 Stroking Mechanics High (15N or 10cm/s) 4 3 2 4 4
3-7-2025 10:23:14 P9 Stroking Mechanics High (15N or 10cm/s) 3 5 1 6 2
3-7-2025 10:24:24 P9 Stroking SMA Low (5N or 3cm/s) 5 4 6 4 6
3-7-2025 10:25:32 P9 Stroking Mechanics Low (5N or 3cm/s) 2 7 2 6 4
3-7-2025 10:26:30 P9 Stroking SMA High (15N or 10cm/s) 6 3 6 3 7
3-7-2025 10:30:18 P9 Stroking Mechanics Low (5N or 3cm/s) 6 4 2 6 6
3-7-2025 10:31:02 P9 Stroking SMA High (15N or 10cm/s) 3 3 5 4 5
3-7-2025 10:32:14 P9 Stroking Mechanics High (15N or 10cm/s) 1 5 1 6 4
3-7-2025 10:33:18 P9 Stroking SMA Low (5N or 3cm/s) 7 4 6 2 7
3-7-2025 10:48:07 P9 Squeeze Mechanics High (15N or 10cm/s) 3 3 4 2 5
3-7-2025 10:49:17 P9 Squeeze SMA High (15N or 10cm/s) 2 5 6 6 2
3-7-2025 10:50:11 P9 Squeeze Mechanics Low (5N or 3cm/s) 5 2 3 3 4
3-7-2025 10:51:20 P9 Squeeze SMA Low (5N or 3cm/s) 5 2 6 1 7
3-7-2025 10:55:28 P9 Squeeze Mechanics Low (5N or 3cm/s) 6 7 1 2 4
3-7-2025 10:56:42 P9 Squeeze SMA Low (5N or 3cm/s) 7 1 7 1 7
3-7-2025 10:57:30 P9 Squeeze Mechanics High (15N or 10cm/s) 1 6 2 7 1
3-7-2025 10:58:23 P9 Squeeze SMA High (15N or 10cm/s) 2 6 7 6 1
3-7-2025 12:03:06 P10 Squeeze SMA Low (5N or 3cm/s) 6 3 6 2 7
3-7-2025 12:04:48 P10 Squeeze Mechanics Low (5N or 3cm/s) 3 5 2 3 4
3-7-2025 12:07:30 P10 Squeeze SMA High (15N or 10cm/s) 5 4 6 5 3
3-7-2025 12:09:25 P10 Squeeze Mechanics High (15N or 10cm/s) 4 4 2 5 3
3-7-2025 12:14:05 P10 Squeeze SMA High (15N or 10cm/s) 7 5 6 4 6
3-7-2025 12:15:23 P10 Squeeze Mechanics High (15N or 10cm/s) 3 5 2 5 3
3-7-2025 12:18:01 P10 Squeeze SMA Low (5N or 3cm/s) 6 1 5 1 6
3-7-2025 12:19:20 P10 Squeeze Mechanics Low (5N or 3cm/s) 4 4 3 3 4
3-7-2025 12:44:09 P10 Stroking SMA Low (5N or 3cm/s) 3 2 5 2 4
3-7-2025 12:46:12 P10 Stroking Mechanics High (15N or 10cm/s) 4 3 5 4 4
3-7-2025 12:48:08 P10 Stroking SMA High (15N or 10cm/s) 4 4 5 5 5
3-7-2025 12:49:25 P10 Stroking Mechanics Low (5N or 3cm/s) 3 4 2 6 4
3-7-2025 12:51:50 P10 Stroking SMA High (15N or 10cm/s) 5 3 5 4 5
3-7-2025 12:52:49 P10 Stroking Mechanics High (15N or 10cm/s) 4 4 4 5 4
3-7-2025 12:54:14 P10 Stroking SMA Low (5N or 3cm/s) 5 3 5 3 5
3-7-2025 12:55:39 P10 Stroking Mechanics Low (5N or 3cm/s) 3 3 3 3 4
3-7-2025 14:00:46 P11 Stroking SMA Low (5N or 3cm/s) 4 2 2 3 5
3-7-2025 14:01:51 P11 Stroking Mechanics High (15N or 10cm/s) 2 5 5 4 5
3-7-2025 14:02:57 P11 Stroking SMA High (15N or 10cm/s) 4 3 3 3 5
3-7-2025 14:04:03 P11 Stroking Mechanics Low (5N or 3cm/s) 3 3 4 5
3-7-2025 14:08:08 P11 Stroking SMA High (15N or 10cm/s) 3 4 3 3 3
3-7-2025 14:09:05 P11 Stroking Mechanics High (15N or 10cm/s) 2 6 3 3 2
3-7-2025 14:10:03 P11 Stroking SMA Low (5N or 3cm/s) 5 3 5 3 5
3-7-2025 14:11:36 P11 Stroking Mechanics Low (5N or 3cm/s) 5 4 5 5 5
3-7-2025 14:26:46 P11 Squeeze SMA Low (5N or 3cm/s) 6 2 6 2 6
3-7-2025 14:27:38 P11 Squeeze Mechanics High (15N or 10cm/s) 2 5 5 5 3
3-7-2025 14:28:36 P11 Squeeze SMA High (15N or 10cm/s) 4 4 5 5 3
3-7-2025 14:29:52 P11 Squeeze Mechanics Low (5N or 3cm/s) 4 3 4 5 4
3-7-2025 14:35:23 P11 Squeeze Mechanics High (15N or 10cm/s) 3 4 2 5 4
3-7-2025 14:36:21 P11 Squeeze SMA High (15N or 10cm/s) 5 2 6 2 5
3-7-2025 14:37:30 P11 Squeeze Mechanics Low (5N or 3cm/s) 4 3 3 3 4
3-7-2025 14:38:25 P11 Squeeze SMA Low (5N or 3cm/s) 4 1 5 1 4
3-7-2025 17:17:31 P12 Squeeze Mechanics High (15N or 10cm/s) 7 4 1 4 3
3-7-2025 17:18:54 P12 Squeeze SMA Low (5N or 3cm/s) 5 1 4 1 6
3-7-2025 17:19:40 P12 Squeeze Mechanics Low (5N or 3cm/s) 6 3 1 3 4
3-7-2025 17:20:38 P12 Squeeze SMA High (15N or 10cm/s) 3 5 5 4 3
3-7-2025 17:27:02 P12 Squeeze Mechanics Low (5N or 3cm/s) 3 4 1 4 4
3-7-2025 17:28:23 P12 Squeeze SMA High (15N or 10cm/s) 3 5 5 5 3
3-7-2025 17:29:18 P12 Squeeze Mechanics High (15N or 10cm/s) 3 5 1 5 2
3-7-2025 17:30:07 P12 Squeeze SMA Low (5N or 3cm/s) 6 2 6 2 5
3-7-2025 17:53:14 P12 Stroking Mechanics Low (5N or 3cm/s) 3 2 1 4 5
3-7-2025 17:54:18 P12 Stroking SMA Low (5N or 3cm/s) 6 1 5 3 6
3-7-2025 17:55:14 P12 Stroking Mechanics High (15N or 10cm/s) 3 4 3 4
3-7-2025 17:56:10 P12 Stroking SMA High (15N or 10cm/s) 6 2 5 4 5
3-7-2025 17:58:04 P12 Stroking SMA Low (5N or 3cm/s) 7 3 5 5 6
3-7-2025 17:58:57 P12 Stroking Mechanics High (15N or 10cm/s) 2 3 1 5 3
3-7-2025 17:59:47 P12 Stroking SMA High (15N or 10cm/s) 7 5 7 6 7
3-7-2025 18:00:33 P12 Stroking Mechanics Low (5N or 3cm/s) 6 4 3 5 6

3-10-2025 10:14:33 P13 Stroking SMA Low (5N or 3cm/s) 5 2 5 4 6
3-10-2025 10:16:05 P13 Stroking Mechanics Low (5N or 3cm/s) 4 3 4 4 5
3-10-2025 10:17:11 P13 Stroking SMA High (15N or 10cm/s) 4 1 5 5 4
3-10-2025 10:18:21 P13 Stroking Mechanics High (15N or 10cm/s) 4 4 3 5 3
3-10-2025 10:26:07 P13 Stroking Mechanics High (15N or 10cm/s) 4 3 3 4 4
3-10-2025 10:27:08 P13 Stroking SMA Low (5N or 3cm/s) 6 4 5 4 6
3-10-2025 10:28:15 P13 Stroking Mechanics Low (5N or 3cm/s) 5 3 5 3 5
3-10-2025 10:29:05 P13 Stroking SMA High (15N or 10cm/s) 5 5 5 6 3
3-10-2025 10:47:02 P13 Squeeze Mechanics Low (5N or 3cm/s) 3 6 3 5 2
3-10-2025 10:48:19 P13 Squeeze SMA High (15N or 10cm/s) 5 4 5 4 5
3-10-2025 10:49:08 P13 Squeeze Mechanics High (15N or 10cm/s) 3 5 2 5 3
3-10-2025 10:50:06 P13 Squeeze SMA Low (5N or 3cm/s) 4 2 4 1 5
3-10-2025 10:54:56 P13 Squeeze SMA High (15N or 10cm/s) 5 4 5 4 5
3-10-2025 10:55:40 P13 Squeeze Mechanics Low (5N or 3cm/s) 2 5 2 5 2
3-10-2025 10:56:30 P13 Squeeze SMA Low (5N or 3cm/s) 4 1 4 1 4
3-10-2025 10:57:28 P13 Squeeze Mechanics High (15N or 10cm/s) 2 5 3 5 3
3-10-2025 12:00:37 P14 Squeeze Mechanics High (15N or 10cm/s) 4 5 1 5 4
3-10-2025 12:01:48 P14 Squeeze SMA High (15N or 10cm/s) 5 5 6 5 6
3-10-2025 12:02:39 P14 Squeeze Mechanics Low (5N or 3cm/s) 4 4 1 4 4
3-10-2025 12:03:41 P14 Squeeze SMA Low (5N or 3cm/s) 5 3 6 3 6
3-10-2025 12:08:48 P14 Squeeze SMA High (15N or 10cm/s) 6 3 6 3 6
3-10-2025 12:09:29 P14 Squeeze Mechanics Low (5N or 3cm/s) 3 5 2 6 2
3-10-2025 12:10:11 P14 Squeeze SMA Low (5N or 3cm/s) 6 3 6 3 6
3-10-2025 12:10:50 P14 Squeeze Mechanics High (15N or 10cm/s) 4 6 3 6 3
3-10-2025 12:23:59 P14 Stroking SMA High (15N or 10cm/s) 4 6 4 3 5



3-10-2025 12:24:48 P14 Stroking Mechanics High (15N or 10cm/s) 5 3 3 4 4
3-10-2025 12:25:39 P14 Stroking SMA Low (5N or 3cm/s) 6 4 4 3 6
3-10-2025 12:26:37 P14 Stroking Mechanics Low (5N or 3cm/s) 5 4 3 3 5
3-10-2025 12:29:26 P14 Stroking Mechanics High (15N or 10cm/s) 6 3 5 4 6
3-10-2025 12:29:57 P14 Stroking SMA Low (5N or 3cm/s) 6 3 5 4 6
3-10-2025 12:30:45 P14 Stroking Mechanics Low (5N or 3cm/s) 6 3 5 4 6
3-10-2025 12:31:19 P14 Stroking SMA High (15N or 10cm/s) 5 3 6 3 6
3-10-2025 13:43:53 P15 Stroking SMA Low (5N or 3cm/s) 5 2 6 5 5
3-10-2025 13:45:47 P15 Stroking Mechanics High (15N or 10cm/s) 3 4 2 5 4
3-10-2025 13:47:05 P15 Stroking SMA High (15N or 10cm/s) 4 2 5 6 5
3-10-2025 13:47:55 P15 Stroking Mechanics Low (5N or 3cm/s) 3 5 2 2 4
3-10-2025 13:50:47 P15 Stroking SMA High (15N or 10cm/s) 6 3 3 3 5
3-10-2025 13:51:42 P15 Stroking Mechanics High (15N or 10cm/s) 4 3 4 4 4
3-10-2025 13:52:56 P15 Stroking SMA Low (5N or 3cm/s) 5 3 4 4 5
3-10-2025 13:53:54 P15 Stroking Mechanics Low (5N or 3cm/s) 4 3 2 3 4
3-10-2025 14:12:03 P15 Squeeze SMA Low (5N or 3cm/s) 5 4 6 4 6
3-10-2025 14:13:18 P15 Squeeze Mechanics Low (5N or 3cm/s) 3 3 1 2 3
3-10-2025 14:14:28 P15 Squeeze SMA High (15N or 10cm/s) 5 5 6 5 5
3-10-2025 14:15:21 P15 Squeeze Mechanics High (15N or 10cm/s) 3 4 1 4 4
3-10-2025 14:24:13 P15 Squeeze SMA Low (5N or 3cm/s) 4 2 5 2 6
3-10-2025 14:25:35 P15 Squeeze Mechanics High (15N or 10cm/s) 2 6 1 6 2
3-10-2025 14:26:54 P15 Squeeze SMA High (15N or 10cm/s) 6 5 7 5 6
3-10-2025 14:27:38 P15 Squeeze Mechanics Low (5N or 3cm/s) 3 5 1 4 3
3-10-2025 15:32:19 P16 Squeeze Mechanics Low (5N or 3cm/s) 4 5 5 3 5
3-10-2025 15:33:59 P16 Squeeze SMA Low (5N or 3cm/s) 6 3 6 2 7
3-10-2025 15:34:57 P16 Squeeze Mechanics High (15N or 10cm/s) 6 6 2 5 4
3-10-2025 15:36:12 P16 Squeeze SMA High (15N or 10cm/s) 7 5 6 3 6
3-10-2025 15:42:08 P16 Squeeze Mechanics High (15N or 10cm/s) 3 6 2 7 2
3-10-2025 15:43:16 P16 Squeeze SMA Low (5N or 3cm/s) 7 1 6 1 7
3-10-2025 15:44:15 P16 Squeeze Mechanics Low (5N or 3cm/s) 6 5 3 6 4
3-10-2025 15:45:17 P16 Squeeze SMA High (15N or 10cm/s) 6 3 5 4 6
3-10-2025 15:57:32 P16 Stroking Mechanics High (15N or 10cm/s) 3 4 3 6 5
3-10-2025 15:58:49 P16 Stroking SMA Low (5N or 3cm/s) 6 4 5 3 6
3-10-2025 16:01:04 P16 Stroking Mechanics Low (5N or 3cm/s) 5 2 2 3 7
3-10-2025 16:01:56 P16 Stroking SMA High (15N or 10cm/s) 6 3 6 2 6
3-10-2025 16:04:14 P16 Stroking SMA Low (5N or 3cm/s) 6 3 6 2 7
3-10-2025 16:04:59 P16 Stroking Mechanics Low (5N or 3cm/s) 2 5 2 6 4
3-10-2025 16:05:55 P16 Stroking SMA High (15N or 10cm/s) 5 5 6 3 7
3-10-2025 16:06:41 P16 Stroking Mechanics High (15N or 10cm/s) 3 6 2 5 3
3-11-2025 10:10:21 P17 Stroking SMA Low (5N or 3cm/s) 5 4 6 2 5
3-11-2025 10:11:29 P17 Stroking Mechanics High (15N or 10cm/s) 6 6 5 3 5
3-11-2025 10:12:24 P17 Stroking SMA High (15N or 10cm/s) 5 4 5 2 5
3-11-2025 10:13:29 P17 Stroking Mechanics Low (5N or 3cm/s) 4 4 6 2 4
3-11-2025 10:15:34 P17 Stroking Mechanics Low (5N or 3cm/s) 5 4 6 3 6
3-11-2025 10:16:30 P17 Stroking SMA High (15N or 10cm/s) 4 2 5 3 4
3-11-2025 10:17:22 P17 Stroking Mechanics High (15N or 10cm/s) 4 5 5 4 3
3-11-2025 10:18:11 P17 Stroking SMA Low (5N or 3cm/s) 5 3 5 3 5
3-11-2025 10:32:21 P17 Squeeze Mechanics High (15N or 10cm/s) 5 6 7 5 5
3-11-2025 10:33:29 P17 Squeeze SMA High (15N or 10cm/s) 5 6 6 5 3
3-11-2025 10:34:18 P17 Squeeze Mechanics Low (5N or 3cm/s) 5 6 6 5 5
3-11-2025 10:35:05 P17 Squeeze SMA Low (5N or 3cm/s) 5 5 5 4 4
3-11-2025 10:40:49 P17 Squeeze Mechanics High (15N or 10cm/s) 6 6 6 5 5
3-11-2025 10:42:01 P17 Squeeze SMA Low (5N or 3cm/s) 4 3 4 2 4
3-11-2025 10:42:51 P17 Squeeze Mechanics Low (5N or 3cm/s) 5 6 5 5 5
3-11-2025 10:43:48 P17 Squeeze SMA High (15N or 10cm/s) 5 3 4 3 4
3-11-2025 12:01:04 P18 Squeeze Mechanics High (15N or 10cm/s) 3 5 2 6 2
3-11-2025 12:03:16 P18 Squeeze SMA High (15N or 10cm/s) 4 2 3 5 4
3-11-2025 12:04:58 P18 Squeeze Mechanics Low (5N or 3cm/s) 4 2 5 3 6
3-11-2025 12:06:11 P18 Squeeze SMA Low (5N or 3cm/s) 4 2 3 1 5
3-11-2025 12:11:09 P18 Squeeze SMA Low (5N or 3cm/s) 5 1 5 1 7
3-11-2025 12:12:02 P18 Squeeze Mechanics Low (5N or 3cm/s) 3 5 2 5 3
3-11-2025 12:13:30 P18 Squeeze SMA High (15N or 10cm/s) 2 6 1 6 3
3-11-2025 12:14:25 P18 Squeeze Mechanics High (15N or 10cm/s) 3 5 3 5 2
3-11-2025 12:34:23 P18 Stroking SMA High (15N or 10cm/s) 6 2 5 2 6
3-11-2025 12:35:51 P18 Stroking Mechanics High (15N or 10cm/s) 3 4 3 5 5
3-11-2025 12:37:17 P18 Stroking SMA Low (5N or 3cm/s) 5 3 5 2 6
3-11-2025 12:38:48 P18 Stroking Mechanics Low (5N or 3cm/s) 2 3 5 6 5
3-11-2025 12:41:09 P18 Stroking Mechanics High (15N or 10cm/s) 4 5 3 5 5
3-11-2025 12:42:31 P18 Stroking SMA High (15N or 10cm/s) 6 2 4 6 5
3-11-2025 12:43:38 P18 Stroking Mechanics Low (5N or 3cm/s) 5 2 1 2 5
3-11-2025 12:44:49 P18 Stroking SMA Low (5N or 3cm/s) 6 2 5 6 6
3-11-2025 13:47:40 P19 Stroking Mechanics Low (5N or 3cm/s) 6 2 3 5 5
3-11-2025 13:48:50 P19 Stroking SMA High (15N or 10cm/s) 4 4 4 6 3
3-11-2025 13:50:23 P19 Stroking Mechanics High (15N or 10cm/s) 3 5 2 4 3
3-11-2025 13:51:27 P19 Stroking SMA Low (5N or 3cm/s) 4 5 3 5 5
3-11-2025 13:54:26 P19 Stroking SMA High (15N or 10cm/s) 5 2 3 5 4
3-11-2025 13:55:19 P19 Stroking Mechanics Low (5N or 3cm/s) 5 5 5 5 6
3-11-2025 13:56:14 P19 Stroking SMA Low (5N or 3cm/s) 5 2 4 4 4
3-11-2025 13:58:05 P19 Stroking Mechanics High (15N or 10cm/s) 6 7 2 5 6
3-11-2025 14:22:08 P19 Squeeze SMA Low (5N or 3cm/s) 3 2 5 2 5
3-11-2025 14:23:29 P19 Squeeze Mechanics High (15N or 10cm/s) 3 3 1 2 4
3-11-2025 14:24:33 P19 Squeeze SMA High (15N or 10cm/s) 5 3 5 4 5
3-11-2025 14:25:30 P19 Squeeze Mechanics Low (5N or 3cm/s) 3 1 1 2 2
3-11-2025 14:35:07 P19 Squeeze SMA High (15N or 10cm/s) 4 2 5 2 4
3-11-2025 14:36:01 P19 Squeeze Mechanics High (15N or 10cm/s) 5 5 2 5 3
3-11-2025 14:37:27 P19 Squeeze SMA Low (5N or 3cm/s) 2 1 6 1 4
3-11-2025 14:38:10 P19 Squeeze Mechanics Low (5N or 3cm/s) 6 6 1 6 6
3-11-2025 15:27:50 P20 Squeeze SMA High (15N or 10cm/s) 3 2 3 4 7
3-11-2025 15:29:47 P20 Squeeze Mechanics High (15N or 10cm/s) 5 4 5 5 4
3-11-2025 15:31:26 P20 Squeeze SMA Low (5N or 3cm/s) 1 6 3 1 3
3-11-2025 15:32:17 P20 Squeeze Mechanics Low (5N or 3cm/s) 4 1 6 1 4
3-11-2025 15:36:41 P20 Squeeze Mechanics Low (5N or 3cm/s) 4 3 6 2 5
3-11-2025 15:38:14 P20 Squeeze SMA High (15N or 10cm/s) 3 3 3 4 4
3-11-2025 15:39:04 P20 Squeeze Mechanics High (15N or 10cm/s) 4 3 5 5 3
3-11-2025 15:40:00 P20 Squeeze SMA Low (5N or 3cm/s) 4 1 2 1 4
3-11-2025 16:00:35 P20 Stroking Mechanics Low (5N or 3cm/s) 3 2 1 6 4
3-11-2025 16:01:43 P20 Stroking SMA Low (5N or 3cm/s) 5 2 6 3 6
3-11-2025 16:02:46 P20 Stroking Mechanics High (15N or 10cm/s) 4 5 1 7 4
3-11-2025 16:04:29 P20 Stroking SMA High (15N or 10cm/s) 3 3 5 2 4
3-11-2025 16:09:00 P20 Stroking Mechanics High (15N or 10cm/s) 3 2 1 6 4
3-11-2025 16:09:50 P20 Stroking SMA High (15N or 10cm/s) 6 1 4 2 6
3-11-2025 16:10:40 P20 Stroking Mechanics Low (5N or 3cm/s) 5 1 3 5 5
3-11-2025 16:11:25 P20 Stroking SMA Low (5N or 3cm/s) 5 2 5 2 6
3-12-2025 15:37:37 P21 Stroking SMA Low (5N or 3cm/s) 6 3 5 4 6
3-12-2025 15:39:28 P21 Stroking Mechanics High (15N or 10cm/s) 4 5 3 5 4
3-12-2025 15:41:08 P21 Stroking SMA High (15N or 10cm/s) 5 5 4 5 4
3-12-2025 15:42:34 P21 Stroking Mechanics Low (5N or 3cm/s) 5 6 3 3 4
3-12-2025 15:47:02 P21 Stroking Mechanics High (15N or 10cm/s) 3 6 2 6 3
3-12-2025 15:48:10 P21 Stroking SMA High (15N or 10cm/s) 6 3 5 3 6



3-12-2025 15:49:42 P21 Stroking Mechanics Low (5N or 3cm/s) 3 5 2 3 3
3-12-2025 15:51:19 P21 Stroking SMA Low (5N or 3cm/s) 6 4 6 3 6
3-12-2025 16:12:16 P21 Squeeze Mechanics High (15N or 10cm/s) 5 5 3 5 5
3-12-2025 16:13:29 P21 Squeeze SMA High (15N or 10cm/s) 6 6 6 6 6
3-12-2025 16:14:47 P21 Squeeze Mechanics Low (5N or 3cm/s) 5 5 3 5 5
3-12-2025 16:17:05 P21 Squeeze SMA Low (5N or 3cm/s) 7 5 6 5 6
3-12-2025 16:25:02 P21 Squeeze SMA Low (5N or 3cm/s) 5 3 6 3 5
3-12-2025 16:29:10 P21 Squeeze Mechanics High (15N or 10cm/s) 3 6 3 6 4
3-12-2025 16:30:16 P21 Squeeze SMA High (15N or 10cm/s) 6 5 6 6 6
3-12-2025 16:32:10 P21 Squeeze Mechanics Low (5N or 3cm/s) 6 4 2 4 5
3-13-2025 11:59:47 P22 Squeeze Mechanics Low (5N or 3cm/s) 3 5 2 5 2
3-13-2025 12:01:05 P22 Squeeze SMA High (15N or 10cm/s) 5 2 5 2 5
3-13-2025 12:02:25 P22 Squeeze Mechanics High (15N or 10cm/s) 2 4 2 3 3
3-13-2025 12:03:23 P22 Squeeze SMA Low (5N or 3cm/s) 3 1 4 1 4
3-13-2025 12:08:49 P22 Squeeze Mechanics Low (5N or 3cm/s) 1 6 1 7 1
3-13-2025 12:10:13 P22 Squeeze SMA Low (5N or 3cm/s) 3 1 5 1 4
3-13-2025 12:11:05 P22 Squeeze Mechanics High (15N or 10cm/s) 3 5 2 6 1
3-13-2025 12:12:32 P22 Squeeze SMA High (15N or 10cm/s) 2 3 5 2 4
3-13-2025 12:26:20 P22 Stroking Mechanics High (15N or 10cm/s) 2 5 2 4 3
3-13-2025 12:27:08 P22 Stroking SMA High (15N or 10cm/s) 3 3 2 6 3
3-13-2025 12:28:02 P22 Stroking Mechanics Low (5N or 3cm/s) 2 2 2 3 3
3-13-2025 12:28:51 P22 Stroking SMA Low (5N or 3cm/s) 2 3 2 3 4
3-13-2025 12:31:37 P22 Stroking Mechanics High (15N or 10cm/s) 3 4 1 4 4
3-13-2025 12:32:25 P22 Stroking SMA Low (5N or 3cm/s) 1 5 2 6 3
3-13-2025 12:33:12 P22 Stroking Mechanics Low (5N or 3cm/s) 1 5 1 2 4
3-13-2025 12:34:18 P22 Stroking SMA High (15N or 10cm/s) 3 3 4 6 4



Results

Correlation

Pearson's Correlations

Variable  Force_Mechanical Human-
likeness_Mechanical Intensity_Mechanical Pleasantness_Mechanical Tone_Mechanical Force_SMA Human-

likeness_SMA Intensity_SMA Pleasantness_SMA Tone_SMA

1. Force_Mechanical Pearson's
r —

p-value —          

2. Human-
likeness_Mechanical

Pearson's
r 0.300 —

p-value 0.174 —         

3. Intensity_Mechanical Pearson's
r 0.760 0.134 —

p-value < .001 0.551 —        

4.
Pleasantness_Mechanical

Pearson's
r 0.126 0.460 0.104 —

p-value 0.577 0.031 0.645 —       

5. Tone_Mechanical Pearson's
r 0.179 0.580 0.081 0.829 —

p-value 0.424 0.005 0.721 < .001 —      

6. Force_SMA Pearson's
r 0.376 0.334 0.310 0.487 0.645 —

p-value 0.084 0.129 0.161 0.021 0.001 —     

7. Human-likeness_SMA Pearson's
r -0.059 -0.567 0.232 -0.039 -0.016 0.128 —

p-value 0.793 0.006 0.298 0.863 0.942 0.569 —    

8. Intensity_SMA Pearson's
r 0.372 0.288 0.404 0.570 0.679 0.909 0.175 —

p-value 0.089 0.194 0.062 0.006 < .001 < .001 0.437 —   

9. Pleasantness_SMA Pearson's
r 0.346 -0.067 0.507 0.226 0.227 0.359 0.546 0.402 —

p-value 0.114 0.768 0.016 0.311 0.310 0.101 0.009 0.063 —  

10. Tone_SMA Pearson's
r 0.083 -0.243 0.095 -0.147 -0.131 -0.047 0.344 -0.090 0.641 —

p-value 0.713 0.276 0.673 0.515 0.561 0.835 0.117 0.691 0.001 —

Appendix H - statistical analysis results

Squeeze data - correlations



Results

Repeated Measures ANOVA - Humanlike

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 69.136 1 69.136 12.266 0.002

Residuals 118.364 21 5.636  

Actual force 0.409 1 0.409 0.711 0.409

Residuals 12.091 21 0.576  

Actuation method  Actual force 2.227 1 2.227 4.059 0.057

Residuals 11.523 21 0.549  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 39.705 21 1.891  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Squeeze - Humanlikeness



Paired Samples T-Test - Humanlike

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Intensity_Mechanical - Intensity_SMA Student 7.461 21 < .001
Wilcoxon 251.000 4.042 < .001

Intensity_Mechanical_High - Intensity_SMA_High Student 2.812 21 0.010
Wilcoxon 130.500 2.556 0.010

Intensity_Mechanical_Low - Intensity_SMA_Low Student 7.972 21 < .001
Wilcoxon 248.000 3.945 < .001

Descriptives

Raincloud Plots

Intensity_Mechanical - Intensity_SMA

Intensity_Mechanical_High - Intensity_SMA_High



Intensity_Mechanical_Low - Intensity_SMA_Low



Results

Repeated Measures ANOVA - Intensity

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 48.011 1 48.011 55.662 < .001

Residuals 18.114 21 0.863  

Actual force 28.409 1 28.409 47.858 < .001

Residuals 12.466 21 0.594  

Actuation method  Actual force 11.636 1 11.636 15.284 < .001

Residuals 15.989 21 0.761  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 41.818 21 1.991  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Squeeze - Intensity



Paired Samples T-Test - Intensity

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Intensity_Mechanical - Intensity_SMA Student 7.461 21 < .001
Wilcoxon 251.000 4.042 < .001

Intensity_Mechanical_High - Intensity_SMA_High Student 2.812 21 0.010
Wilcoxon 130.500 2.556 0.010

Intensity_Mechanical_Low - Intensity_SMA_Low Student 7.972 21 < .001
Wilcoxon 248.000 3.945 < .001

Intensity_Mechanical_High - Intensity_Mechanical_Low Student 1.748 21 0.095
Wilcoxon 126.000 1.764 0.077

Intensity_SMA_High - Intensity_SMA_Low Student 7.127 21 < .001
Wilcoxon 247.500 3.928 < .001

Descriptives

Raincloud Plots

Intensity_Mechanical - Intensity_SMA



Intensity_Mechanical_High - Intensity_SMA_High

Intensity_Mechanical_Low - Intensity_SMA_Low

Intensity_Mechanical_High - Intensity_Mechanical_Low



Intensity_SMA_High - Intensity_SMA_Low



Results

Repeated Measures ANOVA - Perceived force

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 45.821 1 45.821 46.958 < .001

Residuals 20.491 21 0.976  

Actual force 47.276 1 47.276 42.633 < .001

Residuals 23.287 21 1.109  

Actuation method  Actual force 24.571 1 24.571 32.267 < .001

Residuals 15.991 21 0.761  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 43.991 21 2.095  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Squeeze - Perceived force



Paired Samples T-Test - Perceived force

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Force_Mechanical - Force_SMA Student 6.853 21 < .001
Wilcoxon 190.000 3.823 < .001

Force_Mechanical_High - Force_SMA_High Student 1.290 21 0.211
Wilcoxon 113.000 1.198 0.238

Force_Mechanical_Low - Force_SMA_Low Student 9.574 21 < .001
Wilcoxon 231.000 4.015 < .001

Force_Mechanical_High - Force_Mechanical_Low Student 1.344 21 0.193
Wilcoxon 129.500 1.388 0.169

Force_SMA_High - Force_SMA_Low Student 9.070 21 < .001
Wilcoxon 253.000 4.107 < .001

Descriptives

Raincloud Plots

Force_Mechanical - Force_SMA



Force_Mechanical_High - Force_SMA_High

Force_Mechanical_Low - Force_SMA_Low

Force_Mechanical_High - Force_Mechanical_Low



Force_SMA_High - Force_SMA_Low



Results

Repeated Measures ANOVA - Pleasantness

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 17.284 1 17.284 13.037 0.002

Residuals 27.841 21 1.326  

Actual force 1.375 1 1.375 1.298 0.267

Residuals 22.250 21 1.060  

Actuation method  Actual force 0.727 1 0.727 1.543 0.228

Residuals 9.898 21 0.471  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 44.125 21 2.101  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Paired Samples T-Test - Pleasantness

Paired Samples T-Test

Measure 1  Measure 2 t df p

Squeeze - Pleasantness



Pleasantness_Mechanical - Pleasantness_SMA -3.611 21 0.002
Pleasantness_Mechanical_High - Pleasantness_SMA_High -3.362 21 0.003
Pleasantness_Mechanical_Low - Pleasantness_SMA_Low -2.820 21 0.010

Note.  Student's t-test.

Descriptives

Raincloud Plots

Pleasantness_Mechanical - Pleasantness_SMA

Pleasantness_Mechanical_High - Pleasantness_SMA_High

Pleasantness_Mechanical_Low - Pleasantness_SMA_Low





Results

Repeated Measures ANOVA - Tone

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 48.753 1 48.753 34.345 < .001

Residuals 29.810 21 1.420  

Actual force 8.594 1 8.594 6.949 0.015

Residuals 25.969 21 1.237  

Actuation method  Actual force 0.026 1 0.026 0.048 0.829

Residuals 11.287 21 0.537  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 22.923 21 1.092  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Squeeze - Friendliness



Paired Samples T-Test - Perceived force

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Tone_Mechanical - Tone_SMA Student -5.860 21 < .001
Wilcoxon 12.500 -3.701 < .001

Tone_Mechanical_High - Tone_SMA_High Student -4.716 21 < .001
Wilcoxon 23.500 -3.344 < .001

Tone_Mechanical_Low - Tone_SMA_Low Student -5.293 21 < .001
Wilcoxon 12.000 -3.472 < .001

Tone_Mechanical_High - Tone_Mechanical_Low Student -2.890 21 0.009
Wilcoxon 33.000 -2.495 0.012

Tone_SMA_High - Tone_SMA_Low Student -1.907 21 0.070
Wilcoxon 44.500 -1.786 0.076

Descriptives

Raincloud Plots

Tone_Mechanical - Tone_SMA



Tone_Mechanical_High - Tone_SMA_High

Tone_Mechanical_Low - Tone_SMA_Low

Tone_Mechanical_High - Tone_Mechanical_Low



Tone_SMA_High - Tone_SMA_Low



Results

Repeated Measures ANOVA - Humanlikeness

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 77.344 1 77.344 36.525 < .001

Residuals 44.469 21 2.118  

Actual speed 0.230 1 0.230 0.356 0.557

Residuals 13.582 21 0.647  

Actuation method  Actual speed 0.480 1 0.480 0.680 0.419

Residuals 14.832 21 0.706  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 48.923 21 2.330  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Stroking - Humanlikeness



Paired Samples T-Test - Humanlikeness

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Human-likeness_Mechanical - Human-likeness_SMA Student -6.044 21 < .001
Wilcoxon 1.500 -3.864 < .001

Human-likeness_Mechanical_High - Human-likeness_SMA_High Student -5.649 21 < .001
Wilcoxon 7.000 -3.771 < .001

Human-likeness_Mechanical_Low - Human-likeness_SMA_Low Student -4.819 21 < .001
Wilcoxon 20.000 -3.458 < .001

Descriptives

Raincloud Plots

Human-likeness_Mechanical - Human-likeness_SMA

Human-likeness_Mechanical_High - Human-likeness_SMA_High



Human-likeness_Mechanical_Low - Human-likeness_SMA_Low



Results

Repeated Measures ANOVA - Intensity

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 13.136 1 13.136 14.433 0.001

Residuals 19.114 21 0.910  

Actual speed 2.227 1 2.227 2.789 0.110

Residuals 16.773 21 0.799  

Actuation method  Actual speed 0.409 1 0.409 0.542 0.470

Residuals 15.841 21 0.754  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 41.864 21 1.994  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Paired Samples T-Test - Intensity

Paired Samples T-Test

Measure 1  Measure 2 t df p

Stroking - Intensity



Intensity_Mechanical - Intensity_SMA 3.799 21 0.001
Intensity_Mechanical_High - Intensity_SMA_High 2.782 21 0.011
Intensity_Mechanical_Low - Intensity_SMA_Low 3.014 21 0.007

Note.  Student's t-test.

Descriptives

Raincloud Plots

Intensity_Mechanical - Intensity_SMA

Intensity_Mechanical_High - Intensity_SMA_High

Intensity_Mechanical_Low - Intensity_SMA_Low





Results

Repeated Measures ANOVA - Pleasantness

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 25.102 1 25.102 23.801 < .001

Residuals 22.148 21 1.055  

Actual speed 2.909 1 2.909 4.852 0.039

Residuals 12.591 21 0.600  

Actuation method  Actual speed 0.557 1 0.557 1.888 0.184

Residuals 6.193 21 0.295  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 42.455 21 2.022  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Stroking - Pleasantness



Paired Samples T-Test - Pleasantness

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Pleasantness_Mechanical - Pleasantness_SMA Student -4.879 21 < .001
Wilcoxon 11.000 -3.509 < .001

Pleasantness_Mechanical_High - Pleasantness_SMA_High Student -4.405 21 < .001
Wilcoxon 18.000 -3.248 0.001

Pleasantness_Mechanical_Low - Pleasantness_SMA_Low Student -4.283 21 < .001
Wilcoxon 21.000 -3.136 0.002

Pleasantness_Mechanical_High - Pleasantness_Mechanical_Low Student -2.215 21 0.038
Wilcoxon 38.000 -1.823 0.069

Pleasantness_SMA_High - Pleasantness_SMA_Low Student -1.278 21 0.215
Wilcoxon 38.000 -1.250 0.213

Descriptives

Raincloud Plots

Pleasantness_Mechanical - Pleasantness_SMA



Pleasantness_Mechanical_High - Pleasantness_SMA_High

Pleasantness_Mechanical_Low - Pleasantness_SMA_Low

Pleasantness_Mechanical_High - Pleasantness_Mechanical_Low



Pleasantness_SMA_High - Pleasantness_SMA_Low



Results

Repeated Measures ANOVA - Perceived speed

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 10.227 1 10.227 4.531 0.045

Residuals 47.398 21 2.257  

Actual speed 13.920 1 13.920 33.584 < .001

Residuals 8.705 21 0.415  

Actuation method  Actual speed 3.284 1 3.284 5.170 0.034

Residuals 13.341 21 0.635  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 30.216 21 1.439  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Paired Samples T-Test - Perceived speed

Paired Samples T-Test

Measure 1  Measure 2 t df p

Stroking - Perceived speed



Speed_Mechanical - Speed_SMA 2.129 21 0.045
Speed_Mechanical_High - Speed_SMA_High 3.037 21 0.006
Speed_Mechanical_Low - Speed_SMA_Low 0.792 21 0.437
Speed_Mechanical_High - Speed_Mechanical_Low 4.617 21 < .001
Speed_SMA_High - Speed_SMA_Low 2.365 21 0.028

Note.  Student's t-test.

Descriptives

Raincloud Plots

Speed_Mechanical - Speed_SMA

Speed_Mechanical_High - Speed_SMA_High

Speed_Mechanical_Low - Speed_SMA_Low



Speed_Mechanical_High - Speed_Mechanical_Low

Speed_SMA_High - Speed_SMA_Low



Results

Repeated Measures ANOVA - Tone

Within Subjects Effects

Cases Sum of Squares df Mean Square F p

Actuation method 15.139 1 15.139 19.657 < .001

Residuals 16.173 21 0.770  

Actual speed 6.276 1 6.276 14.583 0.001

Residuals 9.037 21 0.430  

Actuation method  Actual speed 0.639 1 0.639 2.366 0.139

Residuals 5.673 21 0.270  

Note.  Type III Sum of Squares

Between Subjects Effects

Cases Sum of Squares df Mean Square F p

Residuals 31.219 21 1.487  

Note.  Type III Sum of Squares

Descriptives

Descriptives plots

Assumption Checks

Q-Q Plot

Stroking - Feeling



Paired Samples T-Test - Tone

Paired Samples T-Test

Measure 1  Measure 2 Test Statistic z df p

Tone_Mechanical - Tone_SMA Student -4.434 21 < .001
Wilcoxon 21.000 -3.285 0.001

Tone_Mechanical_High - Tone_SMA_High Student -3.892 21 < .001
Wilcoxon 21.000 -2.978 0.003

Tone_Mechanical_Low - Tone_SMA_Low Student -3.900 21 < .001
Wilcoxon 13.000 -3.006 0.003

Tone_Mechanical_High - Tone_Mechanical_Low Student -3.691 21 0.001
Wilcoxon 13.500 -2.818 0.005

Tone_SMA_High - Tone_SMA_Low Student -2.203 21 0.039
Wilcoxon 23.000 -2.101 0.034

Descriptives

Raincloud Plots

Tone_Mechanical - Tone_SMA



Tone_Mechanical_High - Tone_SMA_High

Tone_Mechanical_Low - Tone_SMA_Low

Tone_Mechanical_High - Tone_Mechanical_Low



Tone_SMA_High - Tone_SMA_Low



Participant (P1/P30) Sensation Actuation Wearable Disruptive Appearance Anxiety Impairment Movement Weight Change Ergonomics Attachment Harm
P1 Squeeze Mechanical 1 2 2 1 3 3 5 4 3 6 5
P1 Stroking SMA 1 5 2 3 1 2 6 1 2 5 4
P2 Stroking SMA 1 5 4 2 2 1 4 3 3 5 6
P2 Squeeze Mechanical 1 3 3 5 2 3 3 3 6 5 7
P3 Stroking Mechanical 2 5 1 7 6 7 7 3 6 7 7
P3 Squeeze SMA 7 6 7 7 7 6 7 7 7 7 7
P4 Squeeze SMA 5 6 3 4 2 3 3 2 6 5 3
P4 Stroking SMA 1 3 1 5 1 1 5 3 4 2 3
P5 Stroking SMA 6 2 4 3 3 3 6 3 5 6 7
P5 Squeeze Mechanical 2 3 2 6 4 5 3 2 7 6 7
P6 Squeeze Mechanical 1 2 1 3 2 3 3 4 6 6 6
P6 Stroking Mechanical 1 2 1 6 2 2 2 2 2 5 7
P7 Stroking SMA 2 3 5 6 2 2 5 5 4 3 6
P7 Squeeze Mechanical 5 3 5 6 5 3 5 4 5 5 5
P8 Squeeze SMA 4 3 5 1 3 6 6 6 7 6 7
P8 Stroking Mechanical 2 3 3 6 2 2 4 6 3 6 7
P9 Stroking Mechanical 3 3 1 6 3 6 2 6 2 2 7
P9 Squeeze SMA 7 6 6 5 7 5 7 7 6 5 7
P10 Squeeze Mechanical 2 1 2 5 4 2 4 5 6 6 7
P10 Stroking Mechanical 2 3 3 4 4 3 3 4 6 6 7
P11 Stroking SMA 2 3 3 2 1 2 5 3 3 3 6
P11 Squeeze Mechanical 3 2 2 5 3 3 3 3 6 3 7
P12 Squeeze Mechanical 2 2 3 4 1 6 7 5 7 7 6
P12 Stroking Mechanical 2 3 2 3 2 3 6 4 2 6 7
P13 Stroking SMA 2 4 3 6 1 2 7 6 7 6 4
P13 Squeeze SMA 6 3 6 3 7 6 7 7 3 4 6
P14 Squeeze SMA 6 7 7 3 7 7 7 7 7 7 7
P14 Stroking SMA 2 7 3 5 4 3 6 5 6 7 7
P15 Stroking Mechanical 3 6 2 7 6 6 2 7 6 5 7
P15 Squeeze SMA 6 6 4 4 6 6 6 4 6 6 7
P16 Squeeze Mechanical 3 5 3 6 3 6 6 7 6 7 7
P16 Stroking SMA 2 3 3 6 2 3 6 7 5 5 7
P17 Stroking SMA 5 6 6 6 3 3 6 3 5 5 7
P17 Squeeze SMA 7 7 7 6 7 7 7 6 7 4 7
P18 Squeeze SMA 5 5 6 7 7 7 7 3 7 5 6
P18 Stroking Mechanical 2 5 2 7 3 3 7 3 6 5 5
P19 Stroking Mechanical 2 1 6 6 2 2 7 6 2 3 7
P19 Squeeze Mechanical 2 2 6 6 2 2 6 5 3 2 2
P20 Squeeze SMA 6 2 3 3 7 6 7 6 7 7 7
P20 Stroking SMA 2 3 2 6 4 2 7 1 2 7 6
P21 Stroking Mechanical 5 3 6 5 3 6 5 3 6 6 7
P21 Squeeze Mechanical 2 3 6 5 3 7 6 7 7 7 7
P22 Squeeze Mechanical 1 1 2 2 1 1 4 2 6 5 3
P22 Stroking SMA 1 1 1 2 1 1 4 3 5 3 2
P1 Squeeze SMA 6 3 5 5 6 6 7 6 7 6 6
P1 Stroking Mechanical 1 3 3 2 2 2 4 2 2 6 4
P2 Stroking Mechanical 1 6 3 5 3 2 2 3 4 4 6
P2 Squeeze SMA 5 5 6 5 5 6 5 5 6 6 7
P3 Stroking SMA 6 5 3 7 2 2 7 3 3 7 7
P3 Squeeze Mechanical 2 3 1 7 6 6 7 2 6 7 7
P4 Squeeze Mechanical 3 6 2 4 2 3 5 7 3 7 7
P4 Stroking Mechanical 3 3 3 5 2 2 6 5 6 4 7
P5 Stroking Mechanical 2 3 4 3 2 5 3 3 5 3 7
P5 Squeeze SMA 7 7 7 5 6 7 6 7 7 7 7
P6 Squeeze SMA 6 5 6 3 7 7 6 6 6 7 6
P6 Stroking SMA 1 2 2 3 2 2 6 3 5 5 6
P7 Stroking Mechanical 5 5 5 6 3 3 3 5 5 5 6
P7 Squeeze SMA 6 4 6 6 6 6 6 4 6 6 6
P8 Squeeze Mechanical 1 2 5 6 1 2 4 4 5 5 7
P8 Stroking SMA 1 1 1 3 2 1 5 3 6 3 6
P9 Stroking SMA 1 2 1 3 1 1 6 4 2 1 3
P9 Squeeze Mechanical 1 2 1 2 1 2 4 6 3 3 2
P10 Squeeze SMA 4 5 4 3 5 6 7 5 6 5 7
P10 Stroking SMA 2 2 3 4 2 1 6 3 6 4 6
P11 Stroking Mechanical 5 3 3 2 2 3 6 5 6 6 7
P11 Squeeze SMA 5 5 4 5 5 5 6 6 6 6 6
P12 Squeeze SMA 7 6 6 7 7 7 7 7 7 7 7
P12 Stroking SMA 1 5 2 2 1 1 7 3 5 5 7
P13 Stroking Mechanical 2 4 3 6 5 6 6 6 6 7
P13 Squeeze Mechanical 2 2 4 5 3 3 6 6 6 6 7
P14 Squeeze Mechanical 3 2 3 6 5 7 7 7 7 7 6
P14 Stroking Mechanical 2 6 3 4 4 5 3 5 6 7 7
P15 Stroking SMA 3 3 3 7 1 1 6 3 2 5 6
P15 Squeeze Mechanical 2 3 2 3 2 5 6 5 6 4 7
P16 Squeeze SMA 6 3 6 4 7 5 7 7 7 3 7
P16 Stroking Mechanical 2 2 2 6 3 3 6 7 4 2 7
P17 Stroking Mechanical 6 6 7 6 6 5 6 6 6 5 5
P17 Squeeze Mechanical 6 5 7 6 6 5 6 6 6 5 6
P18 Squeeze Mechanical 2 2 3 3 2 2 7 3 7 3 7
P18 Stroking SMA 2 1 6 6 1 2 7 2 2 3 6
P19 Stroking SMA 1 4 5 6 1 1 6 2 1 2 3
P19 Squeeze SMA 4 2 6 6 3 2 7 6 2 1 2
P20 Squeeze Mechanical 1 1 1 7 3 7 5 6 7 6 7
P20 Stroking Mechanical 3 3 3 2 4 5 3 2 4 5 7
P21 Stroking SMA 3 3 6 6 2 2 7 4 3 7 6
P21 Squeeze SMA 7 6 7 5 7 7 7 7 7 7 7
P22 Squeeze SMA 5 2 5 2 5 5 3 3 6 2 2
P22 Stroking Mechanical 1 1 1 3 1 2 2 1 2 3 3

Appendix I – device  impression answers




