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Data Analysis

Gender We advertised to all genders and tried to have a
balance during our camp. We believe that all
genders should have an equal opportunity in not
only biology, but all STEM topics. 6/10 of the
participants were male, while 4/10 participants
were female.

Age and grade Our summer camp was targeted towards 12-15
year olds, even though older and younger
students were welcome to join. Our curriculum
was made for students who do not have a deep
understanding of biology topics, but who are old
enough to absorb more advanced topics such as
synthetic biology techniques and reading
research papers. 10% of participants were 12
years old, 60% was 13, 20% was 14, and 10% was
15. The participants were all at the age that we
tailored our curriculum towards.

Our purpose of tailoring the curriculum to this
age group was to better prepare students who
were about to go to high school for more
advanced biology topics so that they could not
only excel in school, but also possibly gain an
interest in STEM fields and know what they want
to be in the future so that they could maximize
their learning in high school.



Location Although our camp was virtually based this year,
which allowed for students from other areas to
attend, we only managed to get students from
within our team’s school area. Whilst we heavily
emphasized advertising within the local area, as
a key objective of the camp is to enrich local
students + provide them with the necessary
resources and knowledge to succeed in
Biology/Synthetic Biology areas, a possible
improvement for the next iteration of this camp
is to expand our outreach to surrounding
communities (if camp remains virtual)

How much the participants felt they learned A key component of our camp was to ensure
that the students felt like they learned many
things that they can take away and use in the
future. The camp participants gave us an
aggregate score of 8.9 out of 10 in terms of how
much they feel they’ve learned. Our graph was
skewed heavily to the left due to an outlier
response but the general feedback we received
points towards the direction of general success
in this point.

Pre-Camp Quiz Our quiz was administered twice, once before
and once after the camp. All Camp questions
were written based on the material taught in
class. Participants were expected not to score
high on the quiz at the beginning of the camp,
as we anticipated students with little
background in biology and synthetic biology.
The participants scored a mean of 1.2 and a



median of 1 out of 10 on the quiz. This quiz was
created to measure tangible growth and
additions to participant knowledge.

Post-Camp Quiz In the second administration of our quiz
following the camp, the participants scored an
average of 7.5 points with a range between 5-10.
Standard Deviation of ___. Participants
demonstrated substantial improvement in the
material covered during the camp, as
demonstrated by the results shown in the graph.

Interactiveness Instructors received training prior to the camp
and were given expectations in terms of conduct
and teaching. Instructors were also encouraged
to enhance interactivity in the instructional
material by using a points system, quick quizzes,
kahoots, and more. The camp participants gave
us a mean score of 8.1 out of 10, with a single
outlier, giving us generally positive messaging in
terms of our interactivity.

Attention Given One of the questions asked in the post camp
survey was how much the students paid
attention. Students were given a choice between
1 and 10 with 10 meaning that the students gave
their full attention the entire time. With a
standard deviation around ~1.4 and a mean of
7.9, we notice that most campers found the
material intriguing enough to capture their
attention throughout the duration of the course.



Did our camp inspire participants? One of our last questions in the survey was if the
campers felt inspired enough to pursue a career
related to biology. Based on the pie chart, 80% of
the campers agreed that the camp gave them
enough insight and confirmation that they
indeed want to obtain a job related to biology.

Students’ Knowledge Before and After Camp

Pre-Camp Scores

Post Camp Scores

Comparison Box and Whisker Plot

We sent a survey with 10 questions about topics
that were in the camp curriculum and that we
covered during the one week of camp before
and after the students learned the material.
Each day, we had two presentations on different
topics within biology, ranging from DNA to
bioinformatics to taxonomy. The specific
questions that we asked in the two surveys are:

1. What cell system is responsible for protein
synthesis?

2. Which enzyme ensures that DNA does not
"supercoil"

3. What does CRISPR do?
4. Which type of cell is usually associated

with plasmids
5. PCR can be applied to...
6. What is the name of the overhang of DNA

following cutting by restriction enzymes
7. Which of the following SHOULD NOT be

included in an abstract
8. Which word describes a group of

organisms with the same descendant
(including the descendant themselves)

9. Ontology is a branch of philosophy,
focusing on what phenomena

10. What Taxonomic Class is below Phylum

Based on the score results from the Pre-Camp
Survey, most students did not have much
knowledge on synthetic biology before



attending our camp. The 10 students’ average
score before camp was 1.2/10, which is 12%. Most
students scored 0 points, indicating that they
did not have any prior information related to
Biology and Synthetic Biology.

The mean score on the Post-Camp Survey, or the
survey taken after the camp, was 7.5/10, or 75%.
Most students scored 6 points, which is a 50%
improvement from the most common score in
the pre-camp survey and a 63% increase in mean
score.

The results from the two surveys before and
after the camp demonstrate that while the
students did not understand much about the
summer camp’s main topics, they learned and
retained a lot of the information that we taught
and scored significantly higher afterwards.

Correlation between Student’s Ages and their Pre-Camp Scores

Age vs Pre-Camp Score In the survey sent in the beginning of camp,
students were asked their age, and 10 questions
on the topic of the material that was to be
covered during the camp.

Our target demographic was those whose
knowledge of biology was surface level, but had
enough previous knowledge in other subjects to
be able to understand the material taught in the
camp. The students all fell between the ages of
12-15, the mode being 13 years old, which fit the
target age levels.

The Pre-Camp score proved that the students
did not have an in-depth understanding of
biology as the highest score earned was 4/10,
and many scored a 0/10 or a 1/10.

However, there is a moderate positive correlation
between the 2 variables. The only 12 year old
received a score of 0/10, the average score of a 13



year old was .67/10, the average score of a 14 year
old was 2.5/10, and the only 15 year old received a
score of 3/10. As shown by the data above, as the
age of the participant increased, on average,
their score on the pre-camp survey also
increased.

Correlation between the effort/attention students gave to the camp and the
amount they learned during the camp

Oftentimes, the lack of student understanding is
attributable to their lackluster effort in the given
course or class. To evaluate whether this was the
case for our students, our post-camp survey
asked students to evaluate how much attention
they paid to the instructors and the amount they
learned, both out of 10.

70% of students indicated that they learned a lot
during the camp with a full score of 10 out of 10,
while 20% felt that they learned 8/10 and 10% felt
that they learned 3/10. Many students also said
that the advanced biology topics that they
learned during the camp would help them later
on in life, even if they didn’t plan on pursuing a
biology related career.

After comparing the two with a linear regression
model, there was found to be a strong positive
correlation with a correlation coefficient of 0.89.

We also performed a 2 sample T-Test for the
difference in means. In our results we got a T
value of -1.17 and a P value of 0.87. Since our
p-value is  greater than the significance level of
0.05 we conclude that there is no statistically
significant difference in h? (Cant do will check
again later)

Thus, the results demonstrate that our camp
effectively gave students the materials they
needed to succeed, and for students showing a



lack of success, it can be attributed to the lack of
attention paid.

Correlation between the amount of attention the students gave to the camp and
their post-camp test scores

Generally, the students who reflected that they
paid the most attention got higher scores than
their peers who did not pay as much attention
during the camp.

We gave the same 10 questions about the topics
that we had covered during the camp to each
student and found that those who paid the most
attention (9/10) generally got better scores, those
who paid 80% attention got the next best score,
and those who paid less attention got an even
lower score than the averages of those who paid
80-90% attention during the camp. There are
some outliers of those who got lower scores
even though they indicated that they had paid
attention.

Our data indicates that our camp was
informative, educational, and helpful to students
as their scores of the final survey generally
increased as their concentration increased.
Therefore, those who put in the most effort
learned the most and scored the best over those
who did not pay attention.



Correlation between Gender and improvement in Quiz Scores

It can be assumed that gender played a minimal
role in material learned based on the gathered
data (individual survey scores and gender
distribution).

Male camp attendees were found to have a
mean change in their pre- and post- camp
scores of 5.5, slightly higher than their female
counterparts of 5.23. These results are promising,
as it demonstrates that our camp did not have
any significant biases to a certain gender.

This interpretation can be challenged through
the unequal distribution of Male and Female
Students (3:2 ratio), the small data pool, and
other potential factors affecting the data. In
general, however, our data shows that our camp
is decently adjusted and balanced to be
accessible to all genders. We also advertised our
camp equally to all genders and did not
purposefully direct camp advertisement towards
one demographic of students. We tried to also
have a diverse and unbiased ratio of males to
females as camp instructors.

Impact of Age on Improvements in Quiz Scores

Based on the data comparison between quiz
score improvements and age, it can be
concluded that age did not play a significant
role in quiz score improvements.

After plotting every individual’s age with their
quiz score changes, the data appeared to
suggest a negative trendline, opposite of what
we expected.

However, this can be attributed to a few factors
which nullify this interpretation. 60% of our



camp attendees were concentrated in one age
group, as compared to the 40% scattered in
three, meaning that the mean of individuals
with the Age of 13 was more accurate than any
other, due to its larger prize pool (13 year old
camp attendees were actually ~2 improvement
points above the camp mean). The graph also
had two outliers, one being Aged 14 and the
other Aged 16 respectively, which may have
played a role in the negative trendline.

Taking this into account, and if the outliers were
to be omitted, the trendline indicates a slight
increase in improvement averages, although the
data generally suggests that our camp material
was accessible to all ages, and camp attendees
were not given advantage by their age seniority


