Part 1 Comprehensive Analysis
For the question no. 3 and 4, over 80% interviewees (83.3%) have heard of genetic engineering, while only 54.5% interviewees heard of synthetic biology, revealing that the promotion of synthetic biology is insufficient that people are not familiar with it. 

[bookmark: _GoBack]For the second part, which tests for the interviewees’ understandings on synthetic biology, most people get correct answer on the question asking whether GM food and medicine production by using engineered bacteria are synthetic biology, which are 89.4% and 84.8% respectively. However, for the another two questions, whether using engineered bacteria to convert toxic gases on Mars into non-harmful gases and stem cell therapy are kinds of synthetic biology, the correct ratios are obviously dropped, especially the latter: only 30.3% interviewees know that stem cell therapy is not an example of synthetic biology, while only 59.1% interviewees agree that detoxifying the harmful gases in Mars by engineered bacteria is synthetic biology, which is a real Igem iGEM project. These figures display that most people correlate synthetic biology with medical applications, but actually not all medical applications are examples of synthetic biology, eg stem cell therapy. More education and promotion of synthetic biology may be needed. 

For the third part, which is asking interviewees’ acceptance on various applications, all 4 questions get a quite high acceptance (the 4 questions are the same as the second part), except that detoxifying the harmful gases in Mars get a bit lower acceptance compared to another 3 questions, which is 75.8%. For the forth part, which concerns interviewees’ feeling towards synthetic biology/ genetic engineering as well as their viewpoints on whether synthetic biology is beneficial to human, majority shows positive attitudes on these two questions. High acceptance of synthetic biology and positive attitudes on these two parts may be related to the facts that most interviewees are teenagers and have received tertiary education.

Eventually, for the last part, which focus on our project: inquiring whether they will adopt regular check-up if there is a saliva-based test paper for diagnosis. The result shows positive feedback: 78.8% interviewee will probably adopt regular bogy check, and even 30.3% people say they will absolutely have a regular body check. 

Part 2 Statistical analysis
In order to see the effect of study biology on the attitudes on different questions, we compare the results of both have and haven’t studied biology in high school by statistical proof. Question 4-7, 9 have undergone statistical analysis [Fisher Exact Test, 2-sample t-test and 2-sample Z-test for binomial proportion are used, α (significance level) = 0.05]. Complete statistical proof is listed below as attachment 2. 

Almost all questions aren’t statistically significant, in other words, there is not a great difference between have and haven’t studied biology group, except question no.7, H0 is rejected, revealing studying biology group is more likely to agree that synthetic biology is beneficial to human, compared to haven’t studied biology group. We can conclude that study biology can help change people’s mindset, turning their perspective towards biology into positive way.



Attachment 2 Data of Comprehensive Analysis
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Attachment 2 Statistical analysis
4. Have you heard of synthetic biology before? 你曾否聽過合成生物學？
Yes: p^1=0.641025641
No: p^2= 0.4074074074

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 8.974358975 >5
n2p^2(1−p^2) = 6.518518518 >5

p^= (n1 p^1+ n2p^2)/ (n1+n2) = 0.545454545

continuity correction is an adjustment that is made when a discrete distribution is approximated by a continuous distribution.

Z= [(p^1- p^2)- (1/(2n1)+1/(2n2))] /  = 1.6225

Z0.975= 1.96 > 1.6225

So, we don’t reject H0

5. Which of the following is synthetic biology? 你認為以下哪一項是合成生物學？
a) Yes: p^1= 0.9487179487
No: p^2= 0.8148148148

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 1.897435898 < 5
n2p^2(1−p^2) = 4.074074074 < 5

We should apply Fisher Exact Test then. 

The Fisher exact test statistic value is 0.112526. The result is not significant at p < .05.

b) Yes: p^1= 0.333333333
No: p^2= 0.259259259

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 8.666666666 >5
n2p^2(1−p^2) = 5.185185186 >5

p^= (n1 p^1+ n2p^2)/ (n1+n2) = 0.303024545

continuity correction is an adjustment that is made when a discrete distribution is approximated by a continuous distribution.

Z= [(p^1- p^2)- (1/(2n1)+1/(2n2))] /  = 1.7593

Z0.975= 1.96 > 1.7593

So, we don’t reject H0

c) Yes: p^1= 0.692307692
No: p^2= 0.4444

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 8.307692308 >5
n2p^2(1−p^2) = 6.66653328 >5

p^= (n1 p^1+ n2p^2)/ (n1+n2) = 0.590890909

continuity correction is an adjustment that is made when a discrete distribution is approximated by a continuous distribution.

Z= [(p^1- p^2)- (1/(2n1)+1/(2n2))] /  = 0.371404766

Z0.975= 1.96 > 0.371404766

So, we don’t reject H0

d) Yes: p^1= 0.8974358974
No: p^2= 0.7777777778

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 1.897435898 < 5
n2p^2(1−p^2) = 4.074074074 < 5

We should apply Fisher Exact Test then. 

The Fisher exact test statistic value is 0.112526. The result is not significant at p < .05.

5. Do you accept the following application(s)?  你是否接受以下應用?
a) Genetically-modified food 基因改造食物  
Yes: p^1= 0.84615385
No: p^2= 0.82142857

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 5.07837681 > 5
n2p^2(1−p^2) = 3.96095508 < 5

We should apply Fisher Exact Test then. 

The Fisher exact test statistic value is 0.748683. The result is not significant at p < .05.

b) Use engineered bacteria to convert toxic gases on Mars into non-harmful gases 利用基因改造細菌淨化火星上的有毒氣體  
Yes: p^1= 0.82051282
No: p^2= 0.67857143

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 5.74391025 > 5
n2p^2(1−p^2) = 5.88971925 > 5

p^= (n1 p^1+ n2p^2)/ (n1+n2) = 0.762445887

continuity correction is an adjustment that is made when a discrete distribution is approximated by a continuous distribution.

Z= [(p^1- p^2)- (1/(2n1)+1/(2n2))] /  = 1.0381

Z0.975= 1.96 > 1.0381

So, we don’t reject H0


c) Stem cell therapy 幹細胞治療
Yes: p^1= 0.94871795
No: p^2= 0.82142857

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 1.89806409 < 5
n2p^2(1−p^2) = 3.96095508 < 5

We should apply Fisher Exact Test then. 

The Fisher exact test statistic value is 0.112526. The result is not significant at p < .05.

d) Use bacteria to produce medicine利用基因改造細菌製造藥物
Yes: p^1= 0.8717948718
No: p^2= 0.7777777778

H0: p1= p2      H1: p1 ≠p2
α = 0.05

n1p^1(1−p^1) = 4.35832566< 5
n2p^2(1−p^2) = 4.66657333 < 5

We should apply Fisher Exact Test then. 

The Fisher exact test statistic value is 0.335913. The result is not significant at p < .05.


6. What is your feeling towards synthetic biology/genetic engineering? 你對合成生物學的觀感是？
no=  27
mean = 4.4444
sd= 0.97402
var = 0.94872

yes 
n= 39
mean = 4.71795
sd= 0.85682
var = 0.73414

H0: μ1= μ2      H1: μ1 ≠μ2
α = 0.05

Firstly, test the equality of the variances
H0: σ0= σ1      H1: σ0 ≠ σ1

F = S21/S22
= 0.73414/ 0.94872
= 0.7738

F39, 27, 0.975 = 2.07 > 0.7738
So, we don’t reject H0

We adopt 2-sample t- test with equal and unknown variance

S2p= 􏰀[(n1−1)s21+(n2−1)s22]/ (n1 + n2 -2)
= 0.8510

t= [(x1-x2)-0] / 
=0.5692

P-value= 2*(1-0.7144)= 0.5652 >0.05

We don’t reject H0. So, the mean of the feeling towards synthetic biology/genetic engineering of studying biology group is not statistically different to that of haven’t studied biology group.

7.  Do you agree that synthetic biology is beneficial to human beings?
你是否同意合成生物學對人類有所裨益？
yes 
n= 39
mean = 4.92308
sd= 0.7393
var = 0.54656

no
n=  27
mean = 4.48148
sd= 0.97548
var = 0.95157

H0: μ1= μ2      H1: μ1≠μ2
α = 0.05

Firstly, test the equality of the variances
H0: σ0= σ1      H1: σ0 ≠ σ1

F = S21/S22
= 0.54656/ 0.95157
= 0.5743

F39, 27, 0.975 = 2.07 > 0.5743
We don’t reject H0. 

We adopt 2-sample t- test with equal and unknown variance

S2p= 􏰀[(n1−1)s21+(n2−1)s22]/ (n1 + n2 -2)
= 0.711095313

t= [(x1-x2)-0] / 
=2.091738426

P-value= (1-0.7144)*2 = 0.0404<0.05

We reject H0. So, the mean of agreeing synthetic biology is positive of studying biology group is statistically different to that of haven’t studied biology group. We can conclude that study biology can help change people’s mindset, turning their perspective towards biology into positive way.

So, the mean of agreeing synthetic biology is positive of studying biology group is statistically different to that of haven’t studied biology group.

8. Will u adopt regular check up for pancreatic cancer if there is a saliva-based test paper for diagnosis? 如果有試紙可以透過收集唾液以檢測胰臟癌，你會否因此而進行恆常胰臟癌檢測？
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The contingency table above provides the following information: the observed cell totals, (the expected cell totals) and [the chi-square statistic for each cell].

The chi-square statistic is 1.3202. The p-value is .724352. The result is not significant at p < .05.
image7.png
Do you accept the following application(s)? fREE £ THREA? (66 mm)

® ves 2
ONoE

(66 RIEIAE)

® ves 2
ONoE





image8.png
(66 RIEI)

® ves 2
ONoE

(66 RIEI)

® ves 2
ONoE





image9.png
What is your feeling towards synthetic biology/genetic engineering? #R¥f&
18 (27.3%)

EMBHBBE ?
(4359%)
.
9(13.6%) 10 (15.2%)
.
° N 2 3 » o ©

(66 HIEE)
7. Do you agree that synthetic biology is beneficial to human beings? R 2%

BEEARENBHARHER?
(66 1B
®
» 7 @58%) .
1215 12
0 501%)
ogn  00%)

1 1
0
2





image10.png
Have your parents and relatives suffered from pancreatic cancer before? 8%
AR SRR EBREE ?

(66 RIEIA)

Oyes
®noE

Will u adopt regular check up for pancreatic cancer if there is a saliva-based
test paper for diagnosis? MR AR K AT UBBKEERURRFRFRE - REE
B T 718 A BR AR 2

(66 RIEIA)

® Absolutely 28R

o a large extent MR
® Toa small extent /SR
® Neveri@H R





image11.png
never [emar arge [absoitoly [Row Totais
ves (119 oA |7 om 0oo] |1 (1ash) o210 (1182 e 2o
o 1 082 004 |5 (691 000 |11 (1300) 033 |10 (818) [00] a7
Column Towis |2 2 B 20 [66 (Grand Total)





image1.png
Have you studied Biology in secondary school before?8 7E R 2 & 3 44
M2
(66 B

®yes iz
®noE





image2.png
Which part interest you the most when studying Biology? f#/R¥} 4= R 8
RS RBRIR ?

(39 RIEIE)

human phys.
genetios
cell and mol.
health and d.
ecology 1
plant biology.
micro-organi.
biotechnolo,

22(56.4%)
20 (51.3%)

14 (35.9%)

18 (46.2%)

10 (25.6%)
12(308%)

o 2 4 6 8 1 12 14 1 18 20 22




image3.png
Have you heard of genetic engineering before? {R & AR ERE T8 ?
(66 HEE)

®yes iz
®noE





image4.png
Synthetic biology & R4 1152

Have you heard of synthetic biology before? R EEEIB A R A2 ?
(66 BIEA)

®yes iz
®noE




image5.png
Which of the following is synthetic biology? #R38 5 TH—E2 &M ALY ?
(66 IEE)

L
oF

(66 RIEI)

L
oF





image6.png
(66 RIEI)

(66 RIEI)

L
oF

L
oF





o e oo Sy S e 8 56 v ol g,
o e e v e g o b o1
ey et o e o

g e i ke A
oy et ar e ooy e, sy e b oty 05 v
e e e e s sy e
ey e 31 e s e s e ook o e
s e i e e, ety 0 b e

ot s g s s n s sctons ol
e g Ao e

i s ettt s cespetor
e e e o

e et e
s s vy

e o A B o 1
e ron st ot G T ot ot g o e
et g o 3 e ) D041 o A 5

g eogy B s mor ey e h et ey e o
e e g o e ok o




