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Player #2: Ronaldo Nazario
Injury: Patellar tendon rupture

ACL is the ligament that connects the femur to the tibia, which provide the stability when moving knees (National University
Hospital (NUH) Singapore).

As one of the most well-known and successful soccer players, Ronaldo Nazdrio suffered knee injury during 1995/1996 season.
After careful examine, doctor diagnosed him with Osgood-Schlatter disease, which refers to the swelling below the knee and over
the shin bone (tibia), which caused by the quadriceps muscles pulling on the attachment point of the patellar tendon during
exercises.

After successfully getting a surgery for his right knee, he returns to the field and scored 54 goals in 58 games. After several
successful seasons, in 1998/1999 season, he had the knee injuries again. This time, knee specialist Professor Gerard Saillant advised
that Ronaldo should not receive a surgery due to his irregular pain patterns. On November 21, 1999, during the game against
Lecce, he twisted his knee when chasing the ball, tearing the kneecap tendon. Later he was diagnosed to have a partial tear of the

patellar tendon, which also known as “jumper’s knee,” since it often occurs in sports that requires jumping (AlexandreG).

5 months after the surgery, Ronaldo returned to the pitch, but then completely ruptured the kneecap tendon after 7 minutes of
playing. Ronaldo had to spend the next 2 years for rehabilitation, and he only came back until September 2001 (AlexandreG).

Ronaldo states that the injuries “transformed him personally and professionally,” as he thinks that the injury helped him to grow,
making him more responsible and disciplined. Eventually in 2002, he won the 2002 World Cup Golden Boot and the FIFA World
Player of the Year award (AlexandreG).

Figure 5: Patellar tendon rupture

Figure 6: Surgical treatment for patellar tendon rupture
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How Soil pH Governs the Health of Moss
Claire Sun - Grade 12

In the intricate tapestry of a forest floor, mosses are more
than just a green carpet.

As one of the planet's most ancient land plants, bryophytes like
Dicranum scoparium are foundational to ecosystem health, driving
nutrient cycling and water retention. Their unique biology, lacking true
roots and a protective waxy cuticle, forces them to absorb water and
nutrients directly through their leaf surfaces. This very trait makes
them exquisitely sensitive to their chemical environment, positioning
them as potential bio-indicators for soil health. This investigation,
conducted as a Biology Internal Assessment, sought to quantify this
relationship by asking: To what extent does soil pH affect the
chlorophyll concentration in Dicranum scoparium?

Figure I: Dlcranum scoparium

Chlorophyll, the green pigment central to photosynthesis, is a direct proxy for a plant's photosynthetic capacity and overall vitality.

Background research indicated that chlorophyll is highly unstable in non-optimal pH conditions; in overly acidic environments, for
instance, the central magnesium atom can be stripped from the chlorophyll molecule, causing degradation. Given that non-vascular
plants like mosses exhibit a broad ideal pH range between 4.5 and 7.2, it was hypothesized that D. scoparium would display significantly
lower chlorophyll concentrations in extremely basic conditions (pH 8.0-9.0), where protein denaturation and nutrient unavailability
become critical factors.

To test this, a controlled laboratory experiment was
designed. Samples of D. scoparium were cultivated in potting
media with systematically manipulated pH levels—5.0, 6.0
(acidic), 7.0 (neutral), and 8.0, 9.0 (basic). These conditions
were maintained over a four-week growth period through a
standardized daily watering regimen using dilute solutions of
HCI and NaOH.

Following this cultivation, the chlorophyll was precisely
extracted from the moss tissue using 80% acetone and a
mortar and pestle. The concentration of chlorophyll a and b
was then determined spectrophotometrically by measuring
absorbance at 663 nm and 645 nm, with calculations

performed using the established Arnon's equations.
Figure 2: Experiment Setup
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The results were striking and statistically robust. Quantitative analysis revealed a clear optimal range for chlorophyll production.
The highest mean chlorophyll concentration was observed at a neutral pH of 7.0 (48.65 pg/g), with healthy levels also present in
the acidic groups. In stark contrast, a drastic decline occurred in basic conditions, with mean concentrations plummeting to 13.37
Hg/g at pH 8.0 and 11.28 ug/g at pH 9.0. A one-way ANOVA test confirmed that these differences were statistically significant
(F(4,20) = 45.89, p < 0.0001), allowing for the rejection of the null hypothesis.
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These quantitative findings were corroborated by qualitative observations; mosses grown in pH 8 and 9 exhibited pronounced

yellowing and a brittle texture, visual hallmarks of chlorophyll degradation and physiological stress. Conversely, samples from neutral
and mildly acidic conditions remained green and turgid.

In conclusion, this investigation provides compelling evidence that soil pH exerts a profound influence on the chlorophyll
concentration, and by extension, the photosynthetic health, of Dicranum scoparium. The species demonstrates a distinct preference
for circumneutral to mildly acidic conditions and exhibits high sensitivity to basic environments. These findings strongly validate the
potential of D. scoparium as a reliable, natural bio-indicator for soil pH. The visible color change from green to vyellow in basic soils
could serve as a valuable, low-tech tool for preliminary assessments in agricuttural management or forest restoration projects,
offering a silent but eloquent testimony to the condition of the earth beneath our feet.

Figure 3: Acidic-Neutral-Basic Group (left - right) after | week cultivation at the duration of experiment
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Effort heuristic: How Environment Influences Art's Value
Yolco Mao - Grade 12

In psychology, the cognitive approach seeks to understand human behavior by studying mental processes like reasoning and memory. A
key area of interest within this field is cognitive bias—the systematic, often irrational errors in judgment that arise from our limited
information-processing capacity. These biases are frequently driven by heuristics, which are mental shortcuts that simplify decision-
making. The Effort Heuristic, proposed by Justin Kruger and colleagues in 2004, is one such bias. It describes the tendency for individuals
to judge a product or idea as being of higher quality if they believe more effort was invested in its creation, especially when the true
value is difficult to assess.

A psychology IA was done as a replication and extension of Kruger's original experiment to deepen the understanding of this specific
concept. While the 2004 study manipulated the perceived time spent on paintings, this new investigation aimed to determine if a harsh
creative environment—specifically, being taken during wartime—could similarly act as a sign for effort and influence judgments of
quality.

The study employed an independent measures
design with 42 international high school students

Preference Between Two Pholos in China, aged 15-19, who were selected using a

i random sampling technique. Participants were
' divided into three groups. In the two
B experimental groups, participants were told that
; one of two photographs—both black-and-white
. images of children taken by Henri Cartier-Bresson
: . . —was captured during a war. This was
i - counterbalanced, meaning each photo was
a1 Eghae Devebnd wirl Pl 2 Figae parcanonc) alkort e Groug presented as the "wartime" image to different
NP groups. A control group was told both photos

were taken during peacetime. Participants then
rated the photos on a scale of | to 5, estimated
their monetary value, and stated their preference.

Figure |: Preference of two photos (number of people)

The results revealed a significant picture. When analyzing the preference and rating data, a paired sample t-test showed no statistically
significant difference (p-value = 0.445) between subjects’ rating on the pictures and the perceived effort. This part of the data
supported the null hypothesis that there is no difference in perceived quality based on the environment.

Figure 2: Photograph used in the experiment by Henri Cartier Bresson
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However, the monetary value estimations told a different story. Due to extreme outliers in the data, the researchers analyzed the
median difference in value that each participant assigned to the two photos. The results showed that participants consistently assigned a
higher monetary value to the photo they believed was taken in a war zone. A Wilcoxon signed-rank test confirmed this difference was
statistically significant (W = |31, p = 0.037). Therefore, for monetary value, the alternative hypothesis was accepted.

Table 1, Descriptive Statistics of Average Rating (Likert Scalg 1-3)

Higher Perceived Effort in | Higher Perceived Effort in | Control

Pic A Pic B

Pic A Pic B Pic A Pic B Pic A Pic B
Mean 4.06 304 300 3.67 3.57 357
(3 sig.fig)
Median .00 4 (M) 300 4.1} .00 400
StDev 0.781 0429 0517 0.850 08912 (L850
(3 sig fig)

The study had several strengths that increased its validity, including the counterbalanced design, which controlled for the inherent
characteristics of the photos, and a control group that established a baseline for comparison. The use of standardized instructions and a
distraction technique in the survey also helped reduce potential biases like the "screw you effect."

However, limitations were noted. The artificial school setting lacked ecological validity, and the self-report data may be unreliable.
Furthermore, conducting sessions over multiple days risked participants sharing information. A key modification suggested for future
research is to conduct the study in a more naturalistic setting, like an art gallery, and to provide a value range for monetary estimates to
minimize erratic data.

In conclusion, this replication provides partial support for the Effort Heuristic. The perceived effort of creating art in a harsh
environment did not significantly affect how much people liked the work, but it did lead them to assign it a higher financial value. This
suggests that the effort heuristic is a valid, though complex, cognitive bias. It demonstrates that the story behind a creation can shape
our economic judgments, proving that even in art, perceived struggle can be conflated with worth.

Takle 3, Besull of Wilcoxon Signed-Rank Tests on Log-Tramformed Monetary Valuations

Carovap Mumbsér af Meduean In z vilue pevaloe Significance
Participants | {Difference)
| L 0¥) . |
Higher 14 1K 54 = 0% F
Perceived
Effort m P A
Higher 12 «1.50 5 < 05 5
Fereeived
| Effortim Pic B | | |
Control 11 =140 19.5 = 05 F

Note: In{Diff) indicates = In(Valee_Pic_AJ — In{Vahse_Pic B) A posifive median indicates
higher waluation fior pictse 4
F = nod significant; S = significant at .03 level.*
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Supernova

Yessika Tiwari - Grade | |

When a star dies, it doesn't always fade quietly into the dark. Sometimes, it marks its death with a spectacular explosion
called a supernova. This explosion releases so much energy in such a short time that even the sun could never produce that
much in its entire lifetime. A supernova usually happens when a massive star runs out of fuel and collapses in on itself. This
type is known as a Core Collapse Supernova.

In another case, when a white dwarf star gathers too much matter from another star, it causes a sudden nuclear reaction.
This is called a Thermonuclear Supernova. What makes supernovae so fascinating is that they're the second biggest explosion
after the Big Bang. They can stay visible for weeks, and the extreme heat and pressure create new elements like gold and
iron. These elements are then spread across space, forming beautiful supernova remnants.

In our galaxy, supernovae are quite rare — they only happen about two or three times each century. Most of them can't be
seen with the naked eye because the explosions are hidden by thick clouds of cosmic dust. However, there have been a few
exceptions where humans were lucky enough to witness one. The first recorded supernova was SN |85, observed by
Chinese astronomers in 185 AD. The most recent one, called SN 202 | yfj, appeared in late August of this year and was
detected by telescopes around the world.

Right now, there are no predictions for another star expected to go supernova soon. Still, scientists keep watching the skies,
waiting for the next one to light up. Supernovae are important because they help spread elements needed to form new stars
and planets. Without them, the universe would be missing many of the materials that make life possible. So even though a
supernova marks the death of a star; it also creates the chance for new worlds to form — showing that every ending in space
can also be a beginning.
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