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arrested 
in Hong 

Kong
China’s so-called 

security law 
leads to 

crackdown.
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Stream news produced by Christian journalists

Psst: WORLD Magazine subscribers can take 20% off  a 
monthly subscription with code WORLD20 at checkout!

Now students can see what’s happening in the world and understand relevant 
concepts in the news through an engaging and adaptable format.

WORLD Watch brings families together by facilitating deep discussions, calmly 
covering tough (and fun) topics, and reminding everyone that: Whatever the 

news, the purpose of the Lord will stand.

Play a one-of-a-kind program that off ers the world at only $6.99 per month. 
A free sample episode is available at worldwatch.news.
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Scan (right) to check out our “Farm News” page.

Have an ordinary kitchen blender? Sarah shows 
you how to turn raw wheat berries into pancakes 
in a short video.

Watch us harvest wheat from the field and 
transform it into pancakes, all in 5½ minutes.

Search our website for links on how Mennonites, fleeing 
the Ukraine, transformed Kansas’s agriculture and the 
American flour industry.
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In November, Chinese citizens took to the 
streets to protest extreme rules imposed 
by the Chinese government. The 
government claimed the rules were to 
prevent transmission of COVID-19. (See 
Chinese Crowds Call for Change at teen.
wng.org/node/7940.) This cartoon depicts 
concern by China’s Communist leaders—
but not over the virus. What do you think 
the cartoonist is communicating? Send 
your explanation to WORLDteeneditor@
wng.org. Include your own editorial 
cartoon based on a story in this issue. We 
may choose to publish the best submissions 
on our website or in a future issue!

6 American Ninja Warrior at 
the Olympics? Would you 

pay $32K for a love letter . . . 
written by John Steinbeck? 

8 Teens arrested in Hong 
Kong. Prisoners used in

experiments. Refugees 
welcomed. Devices recalled. 

12 The truth about food 
labels. School vouchers 

help low-income students 
attend faith-based schools.

14 Famous Easter Island 
statues damaged by fi re. 

Making paper from tree bark 
in Uzbekistan.

4  Around the World

28  News Bytes

30  Think It Through

16 Remembering the legacy 
of Anne Frank’s friend. 

The orchestra plays again in 
Germany.

18 Finding food for koalas. 
Protection from 

 radiation. Hearing with teeth.  

22 What is a “color 
revolution”? NASCAR driver 

uses video game skills in real 
life. Oh no! Trouble with cocoa.

26 A car made of cardboard. 
Brain cells grown in a 

lab learn to play a videogame.
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AROUND THE WORLD

UNITED STATES: Dam Demo U.S. officials approved the biggest dam 
demolition in world history. Starting in 2024, PacifiCorp will remove four dams 
from California’s Klamath River. The project will restore over 300 miles of salmon 
habitat. Local Native American tribes fought for the demolition. Their way of life 
relies on salmon. But will a restored river save the fish? Some say the real 
problem lies with ocean conditions. Others worry taxpayers will end up paying for 

unplanned costs. Currently, the dams can power about 70,000 homes. But 
due to low water levels and other issues, they rarely run at full strength. 
Environmental laws have made them expensive to operate. For PacifiCorp 

officials, the dam demolition is a business decision—salmon or no salmon.

NIGERIA: Solar Lantern Enterprise  In Nigeria, a local company 
called Quadloop has a bright idea for fighting energy troubles. It’s turning electronic 
waste into solar lanterns. Company founder Dozie Igweilo discovered a market for 
affordable, locally produced electronics—but realized the parts weren’t available in 
his country. So Quadloop collects wires, screws, and screens for the casings of the 
solar units. Employees also scavenge lithium batteries from discarded laptops. Small 
businesses use the lanterns to help stay productive in a country with 
serious power outages. “These small businesses . . . need electricity 
to function,” Igweilo says. “We decided to do things that will be 
affordable and [are] a more pressing need” rather than build security
systems or other complex devices. His target market 
includes small businesses but also local hospitals with 
irregular power. A single solar lantern sells for about $32.

FINLAND: A Sandy Heat 
Source  Engineers came up with a 
creative way to stay warm during 
Finland’s bitter cold winters. Tommi 
Eronen read about traditional Finnish 
fireplaces while working on a Master’s 
degree. The fireplaces are made of stone 
and sand. He wondered if sand could 
store solar and wind energy. He made a 
sand battery prototype. It worked! 
Eronen and three childhood friends 
founded Polar Night Energy. They built a 
23-foot-high steel bin and filled it with 
110 tons of cheap sand. Electricity from 
wind turbines and solar panels heats the 
sand. Thick insulation keeps the 
temperature inside over 1,000º Fahren-
heit. That’s a big deal in a region where 
the average winter temperature is below 
32º. A fan circulates hot air through 
pipes. The battery charges overnight 
when electricity prices are lower. One 
sand battery can provide heat and hot 
water for over 100 homes. 
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businesses use the lanterns to help stay productive in a country with 
serious power outages. “These small businesses . . . need electricity 
to function,” Igweilo says. “We decided to do things that will be 
affordable and [are] a more pressing need” rather than build security

heit. That’s a big deal in a region where 
the average winter temperature is below 
32º. A fan circulates hot air through 
pipes. The battery charges overnight 
when electricity prices are lower. One 
sand battery can provide heat and hot 
water for over 100 homes. 

The Iron Gate Dam is 
one of four that will 

be removed.

Quadloop 
recycles lithium 
batteries from 

discarded laptops 
for its solar 

lanterns.

Over 100 homes 
benefit from just 

one battery.

Quadloop’s 
solar 

lantern
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NEPAL: Voters Look to Younger Leaders  Nepal has had 13 different 
governments in the past 16 years. The Himalayan nation abolished a centuries-old 
monarchy to become a democratic republic. November marked the fourth time the 
country held elections. But the same generation of leaders controls the main political 
parties. Nepal’s current Prime Minister is Sher Bahadur Deuba. At age 76, he has held 
that position five times. The economy is sluggish. Voters tire of the establishment. It 
has failed to improve people’s lives. Would younger leaders bring fresh ideas and 
action to the nation? An emerging desire for change was evident last April. A moder-
ately known musician was elected Kathmandu mayor. Balen Shah is not affiliated with 
any political party. He won a comfortable majority of votes, defeating well-known 
politicians. Elections analyst Bhojraj Pokharel says that even a few younger elected 
government officials could create an environment that is willing to address change.
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AROUND THE WORLD

Robotic guns and 
surveillance cameras 

perch over a Palestinian 
refugee camp.

A worker screen prints 
political party flags.

This calf is drinking 
“Kowbucha.”

ISRAEL: Robotic Guns  Israel installed remote-controlled robotic guns in 
the occupied West Bank. The guns can discharge tear gas, stun grenades, or 
sponge-tipped bullets on Palestinian protesters. Soldiers in a guard tower can fire 
with the touch of a button. The weapons use artificial intelligence to track targets. 
The Israeli army says only “non-lethal” weapons are used for crowd control in areas 
prone to violence. Robotic weapons are utilized around the world. The United States 
used remote-controlled guns in Iraq; South Korea employed them at its border with 
North Korea; Syrian rebel groups use them. Paul Scharre is vice president of the 
Center for a New American Security and a former U.S. Army sniper. He says robotic 
systems can reduce violence. But he notes a lack of international norms for using 
robotic weapons. For more on the Israeli-Palestinian conflict in the past year, see 
Calls for Cease-Fire at teen.wng.org/node/6822.

NEW ZEALAND: A New 
Kind of Gas Tax  New Zealand 
government leaders have a new idea for 

generating revenue. They want to tax 
the gases farm animals make by 

natural processes—burping, urinating, 
etc. Animals produce methane and 
nitrous oxide gasses that some say may 
harm the planet. One lone cow can burp 
about 220 pounds of methane per year. 
And in New Zealand, cattle outnumber 
people two to one. The sheep popula-
tion is two and a half times that. 
Happily, recent developments on the 
beverage aisle could help NZ farmers 
avoid the world’s first belch tax. 
Agricultural scientists developed a 
probiotic formula called “Kowbucha” (a 
punny play on the fizzy black tea drink, 
kombucha). The fermented potion may 
reduce methane emissions from cow 
burps by up to 20%. Under the govern-
ment’s plan, farmers whose animals 
insist on discharging gas would start 
paying for those emissions in 2025.
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The modern pentath-
lon has been part of 

the Olympic Games since 
1912 in Stockholm, 
Sweden. But its roots 
extend far back in time. 
Five-discipline pentath-
lons can be traced to the 
18th Olympiad in 708 B.C. 
Back then, the event for 
all-around athletes 
combined running, 
jumping, spear 
throwing, discus, 
and wrestling. To the 
champion went the 
title Victor Ludorum, 
Latin for “winner of 
the games.” 

Over the years, 
the sport invented by 
International 
Olympic Committee 
(IOC) founder Baron 

Pierre de Coubertin has gone 
through several transformations. 
For example, pistol shooting was 
replaced by laser guns before the 
2012 London Games. Now the 
pentathlon is under pressure to remove 
an equestrian show-jumping portion. 
That requires athletes to ride horses 
they have never met before. Bonding 
with the beasts quickly is part of the 
sport’s challenge. Sadly, the element 
received criticism during the 2021 
Tokyo Olympics when a German coach 
was fi lmed striking an uncooperative 
horse in the women’s competition. 

As it stands, the pentathlon won’t 
be included after the 2024 Paris 
Games. But if the IOC approves a 
replacement element, pentathletes 
could be back in the saddle— 
fi guratively. The event could return 
to the program for LA 2028. 

To help solve the issue, an athletes 
focus group brainstormed new 
disciplines to preserve the sport. 

All suggestions were encouraged. 
Drone racing was mentioned, along 
with juggling. (Imagine Olympic 
juggling!) But the group proposed 
obstacle course racing as a solution—
the kind patterned after the popular 
television show, American Ninja Warrior.

To gauge its appeal and feasibility, 
UIPM, the modern pentathlon’s 
governing body, conducted several 
test events. One took place in Septem-
ber in Lignano Sabbiadoro, Italy. 
There, 122 young pentathletes from 21 
countries navigated a 10-obstacle 
course. They ran, climbed, 
and swung over, under, and 
up various walls, gaps, and 
partitions.

The decision to make 
any change is controversial. 

To some, the obstacles 
discipline is the ideal 
compromise. It’s challeng-
ing and serves to modern-
ize the sport as the 
Olympics seek a younger 
audience. To others, the 

change tears at the fabric of a sport 
they see as intricately bound to 
horses.

Retired Egyptian modern pentath-
lete Yasser Hefny is chair of the 
UIPM’s athletes committee. He hears 
the concerns. But the Olympian points 
out a need to sacrifi ce one’s own 
a� ections for the sport’s survival. The 
alternative would mean dropping from 
the Olympics entirely.

“We cannot be selfi sh and think, 
‘Yeah, we used to do this,’” says Hefny. 
“We want to be a leading sport.”

POP! SMART
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WHY? Adaptability is sometimes a 
necessary trait, involving 

self-sacrifice in order to achieve a 
greater end that serves many well.
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Obstacle Course?

Joey Ray trains for the 
American Ninja Warrior 
Junior television show in his 
backyard (above). Sophie 
Hernandez competes in a 
modern pentathlon test 
event (left).
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Would you buy a love letter for more than $32,000? 
What about a letter about love? 

In 1958, John Steinbeck wrote a letter o� ering fatherly 
advice to his teenage son. Thomas, then 14 years old, had 
told his father that he was in love for the fi rst time. 

An anonymous buyer paid $32,426 for the handwritten 
letter in October. Why so much? One reason is that a 
famous author wrote it. The Nobel Literature Prize- 
winning author’s works include The Grapes of Wrath and 
Travels with Charley. The buyer may be a big fan of 
 Steinbeck. Auctioneer Chris Albury tells the Mahn Miller 
Collective, “A fi rst edition [of a book]—even if it is beauti-
ful—is a machine made thing. Handwritten letters are so 
much closer to the creator.”

And the letter includes some good advice. “There are 
several kinds of love,” Steinbeck writes. “One is a selfi sh, 
mean, grasping, egotistical thing which uses love for self 
importance. . . . The other is an outpouring of everything 
good in you—of kindness and consideration and respect 
. . . respect which is recognition of another person as 
unique and valuable. The fi rst kind can make you sick 
and small and weak but the second can release in you 
strength, and courage and goodness and even wisdom 
you didn’t know you had.”

Of course, that fi rst type isn’t real love at all. Sinful 
humans twist love into what Steinbeck writes about. But 
Steinbeck’s description of the second type of love tracks 
with Paul’s in 1 Corinthians 13. Love is patient, kind, 
doesn’t insist on its own way, and endures all things. 

While Steinbeck was likely thinking mostly of roman-
tic love, Jesus calls us to refl ect God’s love to everyone. 
Sadly, Steinbeck’s family didn’t always show such love to 

each other. The author died in 1968. Legal wrangling over 
his estate dragged on for decades. Steinbeck’s stepdaughter 
fought with Thomas and his wife over rights to the author’s 
works. The family even tried to take the matter to the U.S. 
Supreme Court in 2020.

The letter isn’t the only valuable document out there. 
Think you might want to be a collector? Other items sold in 
the auction included Benjamin Franklin’s letter deciding the 
fate of the mutinous crew of John Paul Jones’ fl agship for 
$62,500. A Benedict 
 Arnold-signed document 
certifying an oath of 
allegiance for a fellow 
o�  cer sold for more than 
$31,000.
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PRAY that God enables 
you to love others well.
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that God enables 
you to love others well.

This Valentine’s Day (and every day), 
remember how God expressed His love 

to us—by 
sacrificing His 

Son for our 
salvation.

Thomas 
and John 

Steinbeck 
in 1963

In 1958, John Steinbeck wrote a letter o� ering fatherly 
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Five Hong Kong teenagers received a sti�  punishment. 
They joined a group promoting independence from 

Chinese rule. After their arrest, a judge ordered them to 
serve up to three years in detention at a correctional facility. 
The charge against them? Urging an “armed revolution.”

The teens pled guilty to “inciting others to subvert state 
power” through a group named Returning Valiant. They 
were only 15 to 18 at the time of their alleged o� ence. Two 
other group members, aged 21 and 26, will also receive 
sentences—possibly harsher ones.

Justice Kwok Wai-kin claims the defendants advocated a 
“bloody revolution” to overthrow the Chinese state. They 
supposedly did so at street booths and on social media. The 
teens’ violation comes after Hong Kong’s adoption of a 
sweeping, China-imposed national security law. The law is 
meant to control Hong Kongers and force their allegiance to 
China’s Communist Party.

Kwok calls the charges a serious crime. Nevertheless, he 
took note of the defendants’ “age and immaturity.” He 
sentenced them to a training center. That’s a detention 
facility for young people. It’s not as harsh as a jail. The law 
caps the teens’ detainment at three years.

“Even if only one person is incited by them, the social 
stability of Hong Kong and the safety of residents may be 
seriously endangered,” Kwok says.

He admits, “There’s no evidence to directly prove that 
anyone was incited by the defendants to subvert state 
power.” But he adds, “This real risk exists.”

The Bible instructs people to obey authorities as 
ordained by God. (Romans 13:1) However, God also com-
mands rulers to be righteous. (Proverbs 29:2) Following that 
godly pattern takes great wisdom!

Prosecutors Anthony Chau and Stella Lo told the court 
that the group’s literature mentioned the French and 
Ukrainian Revolutions as examples of successful armed 
rebellions. They also said the group quoted former Chinese 
Communist revolutionary Mao Zedong. He famously said, 
“A revolution is not a dinner party. . . . [It is] an act of 
violence by which one class overthrows another.”

Prosecutors say the police seized fl ags, leafl ets, air 
guns, ammunition, and extendable batons (clubs) in an 
industrial building.

Police arrested at least 22 people linked to the group 
in 2021. Several face a separate charge of conspiring to 
commit terrorism under the security law.

Authorities in Beijing and Hong Kong say the security 
law has restored stability to Hong Kong after mass anti-
government and pro-democracy protests of 2019.

Human rights experts, however, call for the law to be 
repealed. They say it seriously limits fundamental freedoms.

LAW ’N ORDER
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LAW ’N ORDER

Riot police detain a young protester.

WHY?
Stories of people with 

limited freedoms remind us 
of God’s sovereignty and fill us 

with thankfulness for His 
goodness as we pray for their 

good and for the means to 
preserve our own freedoms 

peacefully and 
respectfully.

Hong Kong 
     Teen Arrests
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In October, the city of Philadel-
phia, Pennsylvania, issued an 

apology. It’s an apology half a 
century overdue, for a heartbreak-
ing case of discrimination and 
injustice.

From the 1950s to the 1970s, 
Holmesburg Prison conducted 
unethical medical experiments on 
its inmates. The experiments were 
performed mostly on black men.

Dr. Albert Kligman was a 
dermatologist. He’s best known 
for inventing Retin-A, a treatment 
for wrinkles and acne. He fi rst 
visited Holmesburg Prison to help 
cure an outbreak of athlete’s foot. 
While there, he got an idea.

When he looked at the inmates 
of Holmesburg Prison, he didn’t 
see human beings made in the 
image of God. He saw subjects for 
experiments. As he told one 
newspaper, he saw nothing but 
“acres of skin.”

The inmates agreed to the 
experiments, but they didn’t know 
what would happen. Many still 
awaited trial, saving money for 
bail in the meantime. They were 
promised the experiments 
wouldn’t be hazardous.

Dr. Kligman exposed about 
300 inmates to viruses, fungi, and 
asbestos. He exposed some of them to dioxin, a toxin that 
can cause cancer and birth defects. Some inmates received 
burns and permanent scars from the experiments. Many 
would su� er health problems for the rest of their lives.

In 2000, a group of the inmates sued Dr. Kligman and 
his university. But the statute of limitations (the amount of 

time you have to take 
legal action after 
someone wrongs you) 
had run out. The 
court wouldn’t hear 
the case.

Last year, the 
University of Penn-
sylvania—where Dr. 
Kligman worked—
issued a formal 
apology. University 
o�  cials removed Dr. 

Kligman’s name from current programs. The university 
also gave money to fund research into skin issues among 
people of color. 

Now Philadelphia’s mayor, Jim Kenney, has also publicly 
apologized.

“Without excuse, we formally and o�  cially extend a 
sincere apology to those who were subjected to this 
inhumane and horrifi c abuse,” says Kenney. “We are also 
sorry it took far too long to hear these words.”

To some of the victims’ families, an apology isn’t 
enough. They want to see real justice done.

God values all human life. It’s a grievous thing to treat 
others as less than human because of their skin color, or 
even because they’ve committed crimes. Prisoners still 
have human rights. The law is meant to protect, but 
sometimes it fails.

True repentance takes more than words. It takes 
action—turning away from the wrong. But an apology is a 
good place to start.
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More 
Than 
Skin 
Deep

9

Inmates at the 
Holmesburg 

Prison turn out 
bullets for police 

revolvers in 1957.

Dr. Albert Kligman 
with a test rabbit.

WHY? All people are made in the image of God and have dignity, no 
matter what they look like or what they’ve done. Fallen humans 

too often forget that and act on impulses shaped by errant desires.
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When the U.S. government is 
overwhelmed, it has a 

 grassroots resource: Americans. 
Around 80,000 Afghans fl ed to the 

United States when the Taliban 
regained control in 2021. Understa� ed 
government resettlement agencies 
became fl ooded with refugee needs. 

The U.S. State Department turned 
to its citizens. Humanitarian organi-
zations and the government worked 
together to create “sponsor circles.” 
Neighbors, faith groups, and friends 
pooled resources.  

Sponsor circles found refugees 
rental homes, helped enroll their 
children in schools, and coached them 
on local banking options. They guided 
refugees on job opportunities, 
shopping, and places of worship. 

Mohammad Walizada fl ed Afghan-
istan with his family. He was connect-
ed to a sponsor circle in New Hamp-
shire. Within fi ve days, the Walizadas 
moved into a furnished home in 
Epping. A car and 10 months’ worth of 
rent payments were an added boost.

Imagine living in a country where 
you face persecution for your race, 
religion, social status, or political 
opinions. Imagine living in a war zone 
where bombs and crossfi re are a daily 
danger. Where would you go?

The global number of people who 

have had to fl ee their homes passed 
100 million in 2022. The U.S. Refugee 
Admissions Program is teaming up 
with non-profi t resettlement agencies 
to help. 

Resettlement agencies try to 
reunite refugees with family or friends 
they already have in the United States. 
Those without such connections are 
placed in areas where communities 
and job options fi t their needs. 

Last year, the Biden administration 
started Uniting for Ukraine. It gives 

Ukrainian refugees a two-year 
“parole” period if they have an 
American fi nancial sponsor. The 
Department of Homeland Security 
supervises the program. It received 
more than 117,000 applications.

God urges His people to welcome 
foreigners: “Treat the stranger who 
sojourns with you as the native 
among you, and you shall love him 
as yourself, for you were strangers 
in the land of Egypt. I am the Lord 
your God.” (Leviticus 19:34)

Hundreds of American teams 
have helped resettle Ukrainians, 
including one in Casper, Wyoming. 
Wyoming is the only state that has 
never had an o�  cial refugee resettle-
ment program before.

Darren Adwalpalker is pastor at 
Highland Park Community Church 
in Casper. His team received support 
from Samaritan’s Purse to sponsor 
three Ukrainian refugees. With 
$3,000 in hand, Pastor Adwalpalker 
provided a Ukrainian who stayed in 
Casper an apartment for six months. 
Almost all other needs such as 
grocery store gift cards and 
 furniture were donated. 

The Biden administration is 
working to ensure a private-sponsor-
ship program will assist refugees 
long-term.
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Boaz meets 
Ruth in 

this 1890 
woodcut.

A sponsor 
circle found a 

furnished 
home for  

Mohammad’s 
family.
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WHY? God wants us to be gracious to refugees and 
immigrants. Naomi and Boaz showed kindness 

to Ruth, a Moabite immigrant widow escaping famine. 
The Lord built her into the lineage of Jesus.
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A massive recall of sleep apnea 
machines stokes frustration. 

New machines are on the way but 
the replacement process could drag 
into next year—depriving millions of 
safe sleep.

Continuous positive airway 
pressure (CPAP) machines force air 
through a mask to keep passageways 
open during sleep. They help treat 
sleep apnea, a condition in which 
sleepers stop breathing, sometimes 
hundreds of times per night. 
Untreated, sleep apnea can lead to 
dangerous drowsiness and increased 
heart attack risk.

Philips is the world’s largest 
CPAP manufacturer. Its machines 
contain sound-dampening polyester 
foam that can break down over time. 
When that happens, users could 
inhale tiny black particles or hazard-
ous chemicals.

After about a year of wearing a 
CPAP, Je� rey Reed began seeing 
specks in his tubing and mask. His 
equipment supplier said the debris 
was from improper cleaning, so he 
kept using it.

Over the next seven years, 
Reed experienced persistent sinus 
infections, including two bouts of 

pneumonia. Now he suspects the 
foam particles might have caused his 
di�  culties.

“Once I got o�  their machine, all 
of that cleared right up,” Reed says. 
Like other users, Reed can’t prove 
his problems stemmed from Philips’ 
device.

In June 2021, Philips warned 
registered users of the foam disinte-
gration. The company thought it could 
repair or replace the a� ected units 
within a year.

But the recall quickly expanded to 
more than fi ve million devices 
worldwide. Now the company says the 
recall e� ort will stretch into 2023.

Meanwhile, patients must choose 
between a potentially harmful device 
and risky remedies—like removing 
the foam themselves or snoozing sans 
CPAP. (Experts say most patients are 
better o�  using a recalled device. They 
say the risks of untreated sleep apnea 
outweigh the potential harms of 
crumbling foam.)

The U.S. Food and Drug Adminis-
tration (FDA) has received more than 
70,000 reports of problems blamed on 
CPAPs: headache, asthma, allergies, 
cancer.

Inspectors uncovered emails 
suggesting the company knew of the 
foam issue six years before the recall. 

There were 14 instances in which 
Philips was informed of the matter or 
analyzed the problem internally—
without making changes.

Foam supplier William T. Burnett 
told Philips in 2018: “We would not 
recommend use of polyester foam in 
such an environment” because it 
could “decompose to a sticky powder.”

Last March, FDA o�  cials ordered 
Philips to provide “clearer information 
about the health risks of its products.”

Philips says it has replaced or 
repaired about 69% of recalled devices 
globally, and the company has begun 
using a new type of foam.

Meanwhile, Reed still awaits his 
replacement.

He says, “It’s disappointing that a 
provider of life-saving equipment 
treats people like this.”

Whoever knows the 
right thing to do and 
fails to do it, for him 
it is sin. 
— James 4:17
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WHY? Jesus calls us to love our 
 neighbors as ourselves. James 

4:17 instructs against willfully ignoring 
a problem that harms others or failing to 
inform others of danger.
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Debris from faulty 
foam entered the 
tubing and mask.

A new CPAP is 
on the way for 
Jeffrey Reed.
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Losing 
Sleep over 
Device Recall
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Ever notice the “best by” or “sell by” 
date on your cereal or marshmal-

lows? Most store-bought foods include 
cautions of this type. But are they 
necessary? As awareness of food 
waste grows, such labels draw 
scrutiny. Some say they promote 
wastefulness and excessive spending, 
without offering any real offsetting 
benefit.

In the United States, no federal 
rules govern date labels. Infant formula 
is the only food required by law to 
carry a date. Many states require dairy 
and meat products to have dates too. 
But most food manufacturers date 
almost everything anyway.

The “dating trend” has been 
around since the 1970s. Many U.S. 
manufacturers then adopted date 

labels to address consumer concerns 
about product freshness.

No one truly knows how long 
products stay fresh, so the dates are 
mostly made up. Cynical types claim 
that manufacturers hope you’ll throw 
the food out by the date they’ve 
chosen—and buy more.

“[People] read these dates and then 
they assume that [foods are] bad,” says 
Patty Apple, manager at a nonprofit 
that uses expired or imperfect foods. 
But, she adds, “These dates don’t 
actually mean that they’re not edible 
or they’re not still nutritious or tasty.”

Since 2019, the Food and Drug 
Administration (FDA) has recom-
mended that manufacturers use the 
labels “best if used by” for freshness 
and “use by” for perishable goods. 

Surveys indicate that most consumers 
understand those phrases.

But this standardization effort is 
voluntary. Label language varies 
widely, from “sell by” to “enjoy by” to 
“freshest before.”

ReFED is a nonprofit that studies 
food waste. It estimates that about 54 
million tons of food is wasted in the 
United States annually. Of that, 7% is 
due to consumer confusion over “best 
before” labels.

Some countries are tackling label 
misunderstandings. Major UK grocery 
chains recently removed “best before” 
labels from prepackaged fruit and 
vegetables. The European Union is 
revamping its labeling laws and could 
abolish “best before” labels altogether.

In the United States, there’s no push 
to scrap the labels. Instead, the FDA 
suggests consumers use their God-
given senses: look for changes in color, 
consistency, or texture to determine 
whether foods are good to eat.

“Our bodies are very well 
equipped to recognize the signs of 
decay,” says Dana Gunders of ReFED. 
“We’ve lost trust in those senses, and 
we’ve replaced it with trust in these 
dates.” According to a 2012 report she 
wrote, about 20 pounds of food per 
American is wasted every month—
much of it out of an unnecessary 
amount of caution. That amounts to 
about $165 billion per year.

KA-CHING!
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Shelf 
Life: 
Use It or 
Lose It?
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WHY?  
 

Food insecurity 
is a worldwide 
problem, and 
many nutrition 
resources may 
be squandered 
due to arbitrary 
dating of 
perfectly usable 
resources. While 
food safety is 
important, so is 
wisdom in 
evaluating that 
much-needed 
commodity.

In the United  
States, as much as  
35% of food available 
goes uneaten according 
to ReFED, a nonprofit 
that studies food waste.
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School choice has become a battle-
ground. Critics claim programs 

that give fi nancial support to families 
who chose private education weaken 
public schools. Proponents maintain 
that the advantages of choosing where 
to spend education dollars reach 
beyond academics.

School voucher programs let 
parents use state money (most of 
which is generated through taxes) to 
select schools for their children. 
Vouchers can be used toward entry to 
a school with an outstanding science 
or arts curriculum or with religious 
training, for example. They’re espe-
cially helpful to families that couldn’t 
otherwise a� ord private school.

Supporters say vouchers hold 
schools accountable to parents instead 
of to school districts or governments. 
Thirty-two states plus Washington, 
D.C., allow school vouchers or similar 
programs. Wisconsin introduced them 
three decades ago.

Many low-income parents in 
Milwaukee, Wisconsin, neighborhoods 
like the mainly African-American north 
side or Latino south side say without 
vouchers, their children couldn’t attend 
faith-based institutions. They say those 
schools teach structure and values in 

ways public ones 
can’t—or won’t.

Annii Kinepoway 
attends Milwaukee’s 
St. Marcus Lutheran 
School. The eighth 
grader explains what 
she loves best at school: 
the good Lord and good grades.

“I like knowing there’s somebody 
you can ask for help if you need it. 
Somebody is there and looking over 
you,” she says of her newfound faith.

Annii’s mother can a� ord this 
opportunity only because of school 
choice programs. About 94% of St. 
Marcus’ students participate in them.

Urban, faith-based schools don’t 
necessarily outperform public ones on 
test scores. But their students enjoy 
other results—from better college 
graduation rates to lower drug use, 
says education professor Patrick Wolf.

Faith-based schools “contribute 
more to the community than just 
educating the kids,” Wolf says.

Jill Voss uses Arizona’s tuition 
assistance to send her three children 

to Phoenix Christian School. She’s 
an alumna, as are her parents and 
grandparents.

She values “knowing my kids 
were getting a good Christian founda-

tion to their schooling,” Voss says. 
Sixth-grader Diamond Figueroa 

attends Phoenix Christian with fi nancial 
assistance—as do most of her school-
mates. She wasn’t always comfortable in 
public school, even though more 
students there were Hispanic, as she is.

“Everyone here is so much nicer 
and welcoming,” she says. “I am not 
afraid to ask questions.”

Experts say racial divisions of many 
urban neighborhoods a� ect school 
performance. St. Marcus superinten-
dent Henry Tyson mentions 14 mostly 
low-income and African-American 
schools in his area. Only St. Marcus has 
more than 20% of students adept in 
reading. “We want kids to know they’re 
redeemed children of God,” Tyson says. 
That goes way beyond academics.

WHY? In God’s order, parents are responsible for their 
children. (Proverbs 22:6) School voucher programs 

help them make choices that reflect their faith and values.
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Vouchers Fuel Faith-Based Schools

Annii Kinepoway cleans the bleachers at St. Marcus 

Lutheran School before the morning prayer.
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WHY?
help them make choices that reflect their faith and values.

Sixth-grader Diamond Figueroa 
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A fi re blazed through Easter Island 
this fall. It damaged some of the 

famous carved stone fi gures called 
moai (pronounced MO-eye).

The island has around 800 moai 
statues. About half of them are inside 
the Rano Raraku volcano crater. 
Easter Island, or Rapa Nui, belongs to 
Chile, though it is 2,000 miles away in 
the middle of the Pacifi c Ocean. About 
7,700 people live on Easter Island.

The fi re particularly ravaged an 
area inside the volcano where around 
100 moais can be found. As many as 
20 were damaged.

Fire’s high temperature can make 
the stone crack. That could speed the 
crumbling of the statues, Mayor Pedro 
Edmunds Paoa says. The mayor 
blames locals for the fi re. Farmers 
may have set fi res to clear fi elds. He 
also accuses Chile’s government of 
neglecting the island.

This little island has many 
mysteries. It’s more than 1,000 miles 
from the nearest Polynesian island. 
Archaeologists think its settlers sailed 
from another island. But they aren’t 
sure exactly where they came from, 
when, or how they knew where to go. 

Why did the Rapa Nui people make 
the giant statues? They carved the 
stone heads centuries ago—between 
1100 and 1650. (Really, they are more 
than just heads. All have bodies, but 
sometimes only heads stick out of the 
ground.) Most are made from soft 
volcanic rock called tu� . They may 
have been symbols of religious and 
political power. Or maybe they were 
meant to honor ancestors. The 
sculptors might have believed that the 
statues held spiritual power. 

Psalm 115:4-7 reminds us that 
man-made things can’t compare to the 
living God. “Their idols are . . . the 

work of human hands. They have 
mouths, but do not speak; eyes, but do 
not see. They have ears, but do not 
hear; noses, but do not smell. They 
have hands, but do not feel; feet, but do 
not walk; and they do not make a 
sound in their throat.”

Most moai weigh around 13 tons. 
One of the heaviest is over 80 tons! 
Legends say that the stone fi gures 
walked themselves to their resting 
places. But researchers have various 
theories of how the Rapa Nui people 
moved them. Maybe the sculptors 
used rope and log rollers or wooden 
sleds.

Local o�  cials and the United 
Nations Educational, Scientifi c, and 
Cultural Organization (UNESCO) are 
studying just how much damage the 
fi re caused. They will also draft a plan 
to prevent future fi res.

GLOBE TREK
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Tu�  Statues Harmed

The heat from 
the fires weakens 
the soft volcanic 

rock.
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WHY? Artifacts like 
the moai statues 

help us understand people 
from the past better. The 
Rapa Nui people may not 
have known the true God, 
but they had God’s gifts of 
creativity and ingenuity.

Easter 
Island

Chile
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Near Samarkand, Uzbekistan, ancient paper production 
techniques thrive. Local artisans maintain this nearly lost 

craft—leaving a remarkable paper trail.
Samarkand’s so-called “silk paper” production started 14 

centuries ago. Khababa Pulatova, an employee at Meros paper 
factory, relays a brief history: “The Arabs fought with the 
Chinese. Then the Arabs won. They captured Chinese soldiers, 
and among them there were scientists, there were artisans, 
and . . . a soldier who knew the secrets of paper[making].”

According to Pulatova, craftsmen restored the art 
of making this paper in the 1990s. Now Samarkand 
paper is in demand again.

“The paper is called silk because it is made of 
mulberries,” says Meros representative Sanzhar 
Mukhtarov. Silkworms feed on mulberry leaves, so 
the paper got its name partly by association to the 
tree. But that’s not all. Mukhtarov continues: The moni-
ker is also appropriate “because it was carried along the 
Silk Road, [and] because it is smooth and shiny like silk.”

Today, workers at Meros share eighth-century papermaking 
techniques with anyone who visits.

The multi-stage papermaking process begins with soaking 
mulberry branches for a day. This causes the bark to become 
elastic. It’s then easily removed with a knife scraped along the 
length of a branch.

Workers boil the bark fiber for several hours. Boiled fibers 
head to the watermill for pounding into a dough-like pulp. After 
days of more soaking and drying, the paper gets pressed for 24 
hours into sheets.

The final stage is polishing the paper with a stone or shell to 
remove bumps. Papermaker Zarif Mukhtarov credits Samarkand 
papermakers with adding this step: “In China and Japan, the 
paper was rough, as people wrote with a brush,” he says. But “in 
Central Asia, one wrote with a feather, and therefore needed a 
smooth paper.”

The entire painstaking process takes about 10 days to 
generate 200 sheets of paper. The creation uses neither automat-
ed technology nor chemicals. Workers say silk paper naturally 
has a yellowish hue. That color creates a look of antiquity.

Pulatova says that until the 18th century, Samarkand was the 
center for silk paper production in Central Asia. People prize the 
paper for its smoothness and color. But its best feature is its 
durability. Research indicates silk paper can last for centuries.

Today, Samarkand’s handmade paper is used around the 
world in artwork, postcards, wedding invitations, diplomas, and 
especially restored ancient 
manuscripts. Branch by branch, 
Samarkand silk paper is once 
again making its mark.

Uzbek Silk 
Papermaking

Soaking . . .

Boiling . . .

Pounding and pressing . . .

The finished 
product!
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Artifacts like 
the moai statues 

help us understand people 
from the past better. The 
Rapa Nui people may not 
have known the true God, 
but they had God’s gifts of 
creativity and ingenuity.

Painstaking processes and  
durable traditions speak of history, 

heritage, and fine craft—all of which are 
worth acknowledging and remembering. J A N U A R Y / F E B R U A R Y  2 0 2 3  •  W O R L D  T E E N

Uzbekistan
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Before she went into hiding, Jewish diarist Anne 
Frank attended school, celebrated birthdays, and 

fussed with her hair. Hannah Pick-Goslar witnessed 
those happenings—and Anne’s struggles in a Nazi 
concentration camp. Pick-Goslar wanted everyone to 
know their stories. She died last fall at age 93, a 
storyteller to the end.

Hannah Pick-Goslar grew up in Amsterdam, the 
Netherlands. Before World War II, her family and the 
Franks lived next door to each other. Anne and 
Hannah attended school together.

Pick-Goslar recalled attending her friend’s 13th 
birthday party. She saw Anne’s parents gift her a 
red-and-white checkered diary. Anne fi lled the 
now-famous journal with her thoughts and frustra-
tions while hiding from the Nazis in a secret annex.

When Anne’s family went into hiding in 1942, 
the friends were separated. However, they met 
again briefl y in February 1945 at Germany’s 
Bergen-Belsen concentration camp. Not long after, 
Anne died there of typhus. (See Anne Frank’s 
Capture at teen.wng.org/node/2698.)

After Anne’s death, her father published her 
diary. Pick-Goslar is mentioned, referred to by Anne’s name 
for her: Hanneli.

On June 14, 1942, Anne wrote: “Hanneli and Sanne used 
to be my two best friends. People who saw us together 
always used to say: ‘There goes Anne, Hanne, and Sanne.’”

Pick-Goslar helped to keep Anne’s memory alive with 
stories about their youth. She recounted their friend-
ship in the book Memories of Anne Frank: Refl ections 
of a Childhood Friend. The book is now a fi lm 
titled My Best Friend Anne Frank.

In Bergen-Belsen, a barbed-wire fence sepa-
rated Pick-Goslar and Anne. Sometimes, they 
pressed against it to speak to each other.

“I have no one,” Anne once told her friend, 
weeping.

At the time, the Nazis had shorn Anne’s dark 
locks. “She always loved to play with her hair,” 
Pick-Goslar said. “I remember her curling her hair with 
her fi ngers.”

Pick-Goslar last saw her friend in February 1945, about a 
month before Anne died. It was just two months before the 
Allies liberated the camp.

In 1947, Pick-Goslar immigrated to what is now Israel. 
She became a nurse, married, and had three children. Her 

family grew to include 11 grandchildren and 
31 great-grandchildren. She called her large 

family “my answer to Hitler.”
Pick-Goslar “shared her memories of [the girls’] 

friendship and the Holocaust into old age,” the Anne Frank 
Foundation says. “She believed everyone should know what 
happened to her and her friend Anne after the last diary 
entry. No matter how terrible the story.”

A friend loves at all times, and a brother is born for 
adversity. — Proverbs 17:17

PEOPLE MOVER
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A Friend and 
a Storyteller

Human friendship is 
a blessing people crave. 

Yet God Himself promises 
that He is “a friend who 

sticks closer than a 
brother.” (Proverbs 

18:24)

Anne Frank (left) and 
Hannah Goslar  playing in 

Amsterdam, May 1940

Pick-Goslar in 1998
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In 2020, Kirill Petrenko got his 
dream job: chief conductor of the 

Berlin Philharmonic. In the last 70 
years, only three others have held that 
position. He would lead one of the 
world’s most prestigious orchestras.

Then COVID-19 arrived.
In many places, only “essential” 

businesses stayed open during the 
pandemic. But what counts as 
 “essential”? People obviously need 
food, clothing, and medicine to 
survive. But what about music? In 
Berlin, concert halls closed. 

“We all were very destroyed 
because at a certain point we thought 
no one needs us anymore,” says 
Petrenko.

Music soon returned—but without 
a live audience. A chamber-sized 
orchestra (fewer than 50 musicians) 
played an empty concert hall. Listen-
ers tuned in via livestream.

In May 2022, the Berlin Philhar-
monic returned to a full-sized 
 orchestra—and full-sized audience. 
People still needed music after all.

“It’s not just music-making,” says 
Petrenko. “It’s music-making in front 
of someone . . . to change someone 

who is in this room right now. 
This is what was missing.”

You’ve probably seen a 
conductor on stage, waving a 
baton while the orchestra plays. 
The conductor keeps the entire band 
in time. But that’s just the beginning.

Conducting is an art form. Many of 
history’s greatest composers—such as 
Bach, Mozart, and Beethoven—lived 
before the invention of recorded 
music. Their work survives through 
written music, and through the work 
of orchestras like the Berlin Philhar-
monic. Every performance adds 
something new. Written music may 
o� er guidance about mood and 
volume (called dynamics), but much 
remains open to interpretation. The 
conductor guides that interpretation.

Orchestras also develop their own 
distinct sounds. Conductors can 
shape that sound over time, in a way 
that lives on beyond themselves. The 
Berlin Philharmonic is known for a 
resonant and pristine tone. 

Petrenko wants to combine 
woodwinds, brass, and percussion 
instruments to create a “big, transpar-
ent, and light” sound. His orchestra 

will glean infl uences from German 
traditions. He also draws inspiration 
from his teenage home of Austria, 
where his family moved after leaving 
the Soviet Union in 1972. 

“Some natural sounds just come 
out of this orchestra,” says Petrenko. 
“I would like to have, so to say, my 
stamp on it.”

It will take Petrenko and his 
orchestra fi ve or six years to develop 
the sound he wants.

When artists create and preserve 
great music, they use and dwell in God’s 
creation well. Their work reminds us, 
the creatures given souls by God, that 
we need more than life’s bare essen-
tials. We also need reminders of God’s 
beauty, majesty, and glory.
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Kirill Petrenko conducts the Berlin Philharmonic’s final 
concert of the season at Berlin’s Waldbühne theater. Like all good 

stewardship 
of creation, 
great music 
requires 
patience and 
cultivation, 
and it points 
us to God’s 
beauty.
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Jorge Trujillo spends 
days gathering 

silvery-green leaves. 
He’s not a botanist or 
arborist. The San 
Francisco Zoo employ-
ee collects eucalyptus 
for hungry koalas. His 
zoo is among those 
that forage to feed 
their animals.

Migrating Austra-
lians brought eucalyp-
tus seeds to Califor-
nia in the 1800s. The 
plant spread nearly 
out of control.

“As soon as it 
starts outcompeting 
native species or 

fundamentally
changing the environ-

ment so that native 
species can’t grow there,” 

says botanist Jenn Yost, 
“we would consider that an invasive 
species.” Today, eucalyptus fl ourishes 
in several San Francisco city parks.

Eucalyptus leaves are toxic to most 
mammals. But God created koalas to 
relish what other animals reject.

For koalas, eucalyptus is more 
than food. Ross Anthold, the zoo’s 

animal care specialist, says, “[The 
leaves are] also where they get their 
water.” Koalas can consume more 
than two pounds of leaves per day.

To help feed the zoo’s two koalas, 
workers gather about 60 tons of plant 
life from city parks each year. They 
forage locally because eucalyptus is 
expensive to ship and lasts only a day 
or two unfrozen.

Plus, Anthold says koalas are 
picky, preferring the young, new plant 
growth. That’s the part with the most 
nutrients.

Despite eucalyptus’ prevalence in 
San Francisco, Trujillo says the plant 
is not always easy to fi nd: “Sometimes 

we struggle very much, especially in 
the winter,” he notes. “In the summer, 
it’s a little easier.”

The e� ort and expense of obtain-
ing eucalyptus means only a few zoos 
around the world—in places where 
eucalyptus grows—keep koalas.

Other zoos also scavenge vegeta-
tion to feed their animals. Oakland 
(California) Zoo’s Senior Keeper Leslie 
Rao says harvesting locally became 
vital during the pandemic—when 
zoos needed to feed animals without 
income from visitors.

Rao says workers can’t grow 
enough food for the zoo’s big eaters, 
so the zoo asks for help from the 
community. Zookeepers solicit 
branch donations from oak, poplar, 
sumac, and many fruit trees for use 
in the zoo.

Some landscapers donate the 
branches of another invasive species, 
the African acacia tree, to the Oak-
land Zoo. That tree’s leaves are a 
favorite of the zoo’s fi ve gira� es, 
which can eat about 75 pounds of food 
per day . . . each.

The Cleveland (Ohio) Metroparks 
Zoo grows plants on zoo grounds for 
its largest creatures but also supple-
ments from area parks.

“Park managers will contact us 
when they think they have something 
we can use,” says Leigh Anne Lomax, 
the zoo’s horticulture manager. “Some 
are nice enough to let us harvest 
responsibly in select areas.”

Jorge Trujillo spends 
days gathering 

silvery-green leaves. 
J

silvery-green leaves. 
J

He’s not a botanist or 
arborist. The San 
Francisco Zoo employ-
ee collects eucalyptus 
for hungry koalas. His 
zoo is among those 
that forage to feed 
their animals.

Migrating Austra-
lians brought eucalyp-
tus seeds to Califor-
nia in the 1800s. The 
plant spread nearly 
out of control.

“As soon as it 
starts outcompeting 
native species or 

fundamentally
changing the environ-

ment so that native 
species can’t grow there,” 

says botanist Jenn Yost, 
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A zookeeper offers 
eucalyptus leaves 
to a koala.
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WHY? God created each animal with 
unique needs and preferences. 

Paying attention to those needs with 
creativity and effort shows good 
stewardship and honors the Creator.

Israel Cruz gathers 
eucalyptus in 
Arizona to 
send to zoos.
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The war in Ukraine heightened 
fears about nuclear leaks or 

attacks. It also piqued interest 
in—and stockpiling of—iodide (a salt 
compound containing the element 
iodine) pills. What’s the connection? 
Iodine may help preserve human 
health in case of nuclear exposure.

Concerns grew over recurring 
power cuts to the Zaporizhzhia 
nuclear plant in southeastern 
Ukraine. Experts say such outages 
increase the risk of nuclear melt-
down. (See Ukraine War Continues 
at teen.wng.org/node/7795.)

During a nuclear strike or plant 
failure, radioactive substances such 
as radioactive iodine escape into the 
environment. Those substances can 
lead to serious or even fatal poison-
ing for people and animals. Radia-
tion increases the risk of cancer if it 
enters the body—usually by absorp-
tion through the skin, eating 
contaminated food, or inhalation.

Exposure is especially dangerous 
for children. Health risks can last for 
many years, according to the World 
Health Organization.

So if iodine causes health prob-
lems, why would anyone take iodine 
tablets? The tablets contain potassium 

iodide (KI)—a 
stable, not 
radioactive, 
compound.

The human 
thyroid gland 
soaks up iodine 
and uses it to 
produce impor-

tant hormones. Potassium iodide pills 
work by filling up the thyroid with a 
stable version of iodine so that the 
radioactive kind can’t get in. If the 
thyroid is already packed with 
beneficial KI, it won’t be able to 
absorb harmful iodine after a nuclear 
accident.

Russian President Vladimir Putin’s 
actions in Ukraine show little regard 
for human life. He has threatened to 
use “all means necessary” to win the 
war. His statements raise the threat 
of nuclear warfare and radioactive 
contamination.

Some European countries began 
stockpiling iodide tablets. Officials 
in Ukraine distribute pills. Polish 
authorities are making potassium 
iodide available. Pharmacies in 
Finland ran low on the pills after that 
country’s health ministry suggested 
each household buy a single emer-
gency dose.

KI offers protection against 
one kind of nuclear exposure. But it 
doesn’t protect against other kinds of 
radioactive threats. A nuclear bomb, 
for example, can release different 
kinds of radiation and radioactive 
material. These can cause much harm.

But KI also has side effects. 
Those include the potential for rash, 
inflammation, or stomach upset. 
According to the U.S. Food and Drug 
Administration, folks over age 40 
probably shouldn’t take iodide 
tablets—unless their expected 
exposure is very high.

Health authorities caution that 
KI should be taken only in certain 
nuclear emergencies. It also works 
best if it’s taken close to the time of 
exposure, not in advance.

According to nuclear policy 
researcher Edward Geist, taking KI 
pills may help. But it isn’t “a silver 
bullet.”
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Iodine 
for Nuclear 
Threat
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Zaporizhzhia nuclear 
power plant

WHY? God created the human body with some amazing defenses. 
Learning how the thyroid operates makes us marvel at His 

design and care, and helps us prepare mercifully for potential harm.

The tablets 
contain 

potassium 
iodide (KI).
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Thomas Edison was America’s most 
prolifi c inventor. He did experi-

ments with better hearing . . . through 
his teeth. Now a collector of high-end 
pianos has purchased a Steinway that 
once belonged to Edison—with the 
bite marks to prove it.

Robert Friedman buys and sells 
Steinway pianos. In 2021, he pur-
chased a grand piano. Serial numbers 
on the chic instrument confi rmed that 
it once belonged to Edison.

Friedman’s friend Charles From-
mer, a musician and recording history 
enthusiast, came to tune the instru-
ment. Opening the piano, he and 
Friedman were surprised. They found 
a cluster of shallow indentations 
roughing up the black lacquer above 
the keyboard.

Frommer had heard stories of 
Edison’s fondness for piano biting. He 
told his friend, “Those are Edison’s 
bite marks.” Could they be toothy 
signatures left by the great inventor?

Historians say that the elderly, 
hard-of-hearing Edison found a 
unique way to appreciate music. 
He’d lean close to a piano, right 
above the keys, and bite. 
Chomping down helped 
Edison experience the 
vibrations in his skull. He 
says the action let him 
“hear through my 
teeth.” His 
daughter shared 
a memory of 
seeing a guest 
weep at the 
sight of Edison 
clamped onto 
a piano as it 
was played.

Receipts show 
that Edison bought 
the Model “B” 
Ebony from 
Steinway & Sons 

in 1890 for $725. Paperwork includes 
the handwritten notation “o�  ce 
furniture.” That meant the piano went 
to Edison’s New Jersey lab. “For some 

reason unknown to me it gives 
better results than any so far 

tried,” Edison wrote of the 
piano in a letter. The piano 
remained in his lab for 
nearly 40 years.

“I hear through my 
teeth, and through my 

skull,” Edison said, 
as quoted in 
Edmund Morris’ 
2019 biography. “I 
bite my teeth into 
the wood, and 
then I get it good 
and strong.”

The inventor 
was also known 
to bite into 
phonograph 
machines and 
music boxes to 
experience 
music as his 

hearing faded.
Does such a 

method work? Scientists say yes. 
Recent research from the Journal of the 
Acoustical Society of America shows 
that sound travels well through jaw 
bones to the ear.

There’s no photo of Edison 
gnawing this particular piano. But 
Friedman has no doubt Edison’s 
incisors bit his Steinway: Those are 
tooth marks, and who else would have 
nibbled Edison’s piano?

In case you’re wondering, Fried-
man and Frommer tested Edison’s 
peculiar listening technique. Not 
wanting to mark up the historic 
instrument further, they used 
wooden shims to protect the piano.

“We were able to replicate 
the e� ect,” Frommer 
says. “You do hear it in 
your skull.”

WHY? Music is a 
God-given 

gift. So is the structure 
of the ear, skull, and 
jaw as well as the design 
by which sound waves travel. All creation 
reflects God’s beauty, order, variety, 
provision, and unfathomable genius.

MUD ROOM
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Tunes w
ith TeethRobert Friedman 

points out possible 
bite marks from 
Thomas Edison.
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Thomas Edison is shown 
celebrating his  73rd birthday 
on February 11, 1920.

unique way to appreciate music. 
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Edison experience the 
vibrations in his skull. He 
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“hear through my 
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A hearing aid . . . in your mouth? 
Sounds strange, right? But 

researchers in Shanghai, China, 
published a study about that possibil-
ity. False teeth may one day double as 
hearing aids.  

When sound waves contact 
material, vibrations form. Hearing 
occurs when sound travels through air 
(called “air conduction”) into the ear 
canals and is interpreted by the brain. 
But sound can also travel through 
liquids and solids, including bone. The 
waves actually travel faster through 
solids because the molecules of a solid 
are more tightly packed together. 
Those closer-packed molecules 
transmit vibrations faster. For some 
folks with outer or middle ear prob-
lems, bone conduction can help gather 
sound and bring it into the brain. 

In bone conduction, sound waves 
bypass the eardrum. The vibrations go 
directly to the inner ear. That’s the 
technique Thomas Edison used when 
he bit pianos. (See Tunes with Teeth on 
page 20.) Famous composer Ludwig van 
Beethoven used the same technique as 
he became deaf. He held one end of a 
wooden stick between his teeth and 
rested the other end on his piano. 

 Have you ever seen someone 
wearing bone conduction headphones, 
also known as “bonephones”? Most 
models wrap around the back of the 
head with vibration-generating pads 

that sit just above the ears or cheeks. 
The vibrations travel through the 
wearer’s skin and bone to the inner ear. 
Since bone conduction headphones 
don’t use the ears, a hearing wearer 
can listen to music while still being 
able to hear the sounds of the outside 
world. That makes bonephones useful 
to runners or cyclists who need to stay 
alert while exercising outside.

Researcher Jianxiang Tao and his 
colleagues knew that bone conduction 
through teeth could work well. But 
what about artifi cial teeth? In the 
study, 38 people listened for sounds 
through tooth implants, natural teeth, 
or their mastoid bones (located just 
behind the ear). According to the 
researchers, bone conduction through 

the implants worked as well as or 
better than through the natural teeth 
or mastoid bone.

Hearing aids that use bone 
conduction, even through the teeth, 
already exist. The SoundBite hearing 
system uses a vibrating piece clipped 
to the teeth along with a behind-the-
ear piece that transmits sound to the 
mouthpiece. But the idea of conduct-
ing sound with a false tooth is new. 

The electronics that impart sound 
vibrations could be built into the part 
of a false tooth anchored in the 
jawbone, Tao told ScienceNews. And 
the researchers write that dental 
implant hearing aids could o� er 
“excellent concealment, good com-
fort, and improved quality of sound.”

The study of God’s creation 
shows us the principles He 

built into the world. When we 
learn how something like bone 

conduction works, we can use that 
knowledge to serve others. J A N U A R Y / F E B R U A R Y  2 0 2 3  •  W O R L D  T E E N
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The sound vibrations (picked up by a hearing aid within a 
false tooth) travel through the jaw bone to the inner ear.

Bone 
conduction 

headphones

Bone

Hearing 
aid

False toothReal tooth

 The sound is conducted 
   through the bone to the 
       inner ear

Bone
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Kazakhstan. Belarus. Bolivia. 
Lebanon. Ukraine. In the last two 

decades, each of these countries has 
experienced protests, demands 
against the government by the people, 
and in some cases, a change of 
leadership as the result of revolution. 
Maybe you’ve heard a peculiar term 
for these uprisings: color revolutions. 
What does it mean? The term “color 
revolution” fi rst appeared in world-
wide media sources around 2004. It 
describes a variety of movements that 
seek to reform governments.

Color revolutions fi rst were linked 
to protests in the former Soviet Union 
and the former Yugoslavia. (Think 
Georgia’s Rose Revolution in 2003 and 
Ukraine’s Orange Revolution in 2004.) 
Now people also apply the term to 
movements in the Middle East, Asia, 
and South America. (Consider Leba-
non’s Cedar Revolution in 2005). 

The idea of color revolutions began 
with American political scientist Gene 
Sharp. He wrote a handbook in 1993 
called From Dictatorship to Democracy. 
The book proposed 198 methods of 
nonviolent action. They include display-
ing fl ags and using colors and symbols. 
His handbook went viral. It has been 
translated into more than 30 languages. 

Georgia’s Rose Revolution is a 
good case study. In 2003, widespread 
protests fl ared for 20 days. Citizens 
disputed a parliament election. 
Protesters who faced o�  with the 
military sometimes gave soldiers roses.

Georgians distrusted President 
Eduard Shevardnadze and his party, the 
Citizens’ Union of Georgia (CUG). His 
regime became famous for gathering 
illegal wealth. Politicians began leaving 
his party. They founded new parties. 

The CUG grew weak. Protesters 
waving red roses stormed a parlia-
ment session while the president was 
speaking. Shevardnadze had to escape 
with his bodyguards. He urged troops 
to guard his home. Military units 
refused support. Shevardnadze 
eventually resigned. 

New elections gave power to a 
di� erent party. The new president, 
Mikheil Saakashvili, promised to lead 
with more Western democratic ideals. 

Many factors contribute to a color 
revolution that brings leadership 
change. Georgia’s citizens were 
su� ering in a failing economy. The 
government tried to hide budget 
failures. It couldn’t pay international 
loans. Over half the population fell 
into the poverty. 

In addition, Georgia permitted an 
independent television channel called 
Rustavi-2 to serve the public. A 
Freedom of Information law allowed 
media to criticize the government. 
When the CUG regime began to harass 
the media, groups like USAid and the 
Eurasia Foundation gave fi nancial 
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* In the early 1990s, Gene Sharp’s works were 

Latvia, Lithuania, and Estonia against the Soviet 

Roses Can 
Topple 
Governments

WHY? Different 
countries have 

different views of color 
revolutions. We study 

international history 
and politicians’ 
worldviews to 
understand why 
leaders operate 
the way they do.

Some of the 
countries where 
color revolutions 
took place

Belarus
Georgia
Kazakhstan
Kuwait
Kyrgyzstan
Lebanon
Ukraine
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support. They also rallied internation-
al support for free speech.

In 2021, Serbia and Russia’s 
security o�  cials depicted color 
revolutions as instruments of the 
West. They claimed Western nations 
wanted to destabilize “free states.” In 
2022, Russian President Vladimir 
Putin argued that political upheaval in 
bordering Kazakhstan was organized 
by “terrorists” trained abroad. He 
continues to justify his invasion of 
Ukraine. He calls those 
supportive of Ukraine 
“terrorists.” 

The United States says 
it does not equip people in 
other nations to launch 
color revolutions. It holds 
that political unrest in 
those countries is due to 
corruption and human 
rights abuses. 

The United States does
support countries moving 
toward democratic ideals. 

The U.S. ambassador to Georgia 
pressed Shevardnadze for free 
elections during the Rose Revolution. 
The United States gave money to help 
computerize Georgia’s voter rolls. 

Shevardnadze permitted NGOs 
(non-governmental organizations) in 
Georgia. NGOs are usually nonprofi t 
groups committed to humanitarian 
e� orts. The United States and Euro-
pean governments sent funds to NGOs 
in Georgia that pushed for fair 

elections.
A government 

that wants absolute 
power reacts 
swiftly to protests, 
especially over 
suppressed liber-
ties. China makes it 
di�  cult for NGOs to 
operate at all. A 
Chinese law passed 
in 2017 requires 
foreign NGOs to 
register with the 

police and report all activities. China 
also heavily monitors the press and 
media. Global Times, a Chinese 
Communist Party newspaper, runs 
pro-state propaganda headlines like 
“US wages global color revolutions to 
topple govts for the sake of American 
control.” 

Governments groan with sin and 
political power plays. And revolutions 
that seem successful still struggle 
with brokenness. (Georgia’s president 
after the Rose Revolution, Saakashvili, 
is now in prison for abuse of power.) 

Proverbs 16:12 declares, “It is an 
abomination to kings to do evil, for 
the throne is established by righteous-
ness.” Wise rulers recognize their 
citizens as image bearers of God, not 
masses to be controlled 
and used. And they 
submit their lust 
for power to 
God’s intentions 
that we serve one 
another well.
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and justice.

Georgian protesters hold roses at a rally near the capital Tbilisi. Protesters 
take part in Ukraine’s Orange Revolution in 2004. A protester puts a flower 
in a shield of a riot police officer during Kyrgyzstan’s Tulip Revolution in 2005. 
Protesters march in Kuwait’s Blue Revolution in 2005 (clockwise from left). 
Eduard Shevardnadze (right); Mikheil Saakashvili holding a rose (far right) 
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Videogames and physics collided at a
November NASCAR race—literally.
As drivers entered the fi nal lap at 

Martinsville Speedway in Ridgeway, 
Virginia, Ross Chastain found himself 
in 10th place. To reach the champion-
ship, he would have to do something 
fast, fast.

He remembered a videogame he 
used to play: NASCAR 2005 for Ninten-
do GameCube. In the game, drivers 
could hug the wall to slingshot past 
other racers at superspeed. He and 
other NASCAR drivers had joked about 
trying the move in real life. One had 
even attempted it—without success. 
But just maybe . . .

Chastain shifted into fi fth gear, 
slammed his car against the wall, took 
his hands o�  the wheel, and fl oored it. 
The crowd watched in disbelief. His 
car rocketed around the curve, 
launching him into fi fth place—and 
into the championship.

Fans and experts alike had never 
seen anything like it. Even Chastain 
could hardly believe it. “I have 
questions,” he said after the race. 
“How did that work?” 

According to Dr. Diandra Leslie-
Pelecky, a former physics professor 
and a contributor to NBC Sports, it 
comes down to centripetal force. 

Imagine swinging a ball tied to a 
string in a circle. Why doesn’t it just 
shoot o�  in one direction? Centripetal 
force pulls it toward the center, 
causing it to turn.

But what about an entire racecar 
going 80 mph? That takes four tons of 
centripetal force—and it all falls on 
the tires, says Leslie-Pelecky. When 

rounding corners, racecars lose 
precious speed.

By riding the wall, Chastain took 
pressure o�  his tires. The wall 
provided the extra force needed to 
keep up speed, allowing him to 
slingshot past his competitors. At that 
speed, he faced more gravitational 
force (g-force) than an astronaut 
launching into space.

Chastain’s bold move received 
nearly as much attention as the actual 
championship. A clip of the moment 
went viral, receiving over 12.5 million 
TikTok views.

“It’s wild just to try to comprehend 
how far this has really went [sic],” says 
Chastain. “People that are overseas in 
Asia or Mexico, people that don’t 
normally talk about NASCAR are 
talking about it.”

Not everyone’s a fan. 
Some drivers consider the 
move unsportsmanlike. They 
worry it will become a 
common practice. Others 
point out potential danger. 

They cite Chastain’s recklessness and 
the damage he could have caused.

Was Chastain’s 
strategy a brilliant 
combination of physics 
and videogame logic? 
Or was it a 
real-life cheat 
code—taking 
skill out of the 
game to win 
at all costs?

Maybe 
winning 
isn’t always 
worth the 
risk—even if it 
makes a great 
show.

WHY? When winning is 
everything, anything 

goes. Sometimes we need to 
prioritize safety and sports-
manship over success.

EXPLAIN IT
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Flashy 
Racing 
Moves 
Explained
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the damage he could have caused.
Was Chastain’s 
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combination of physics 
and videogame logic? 
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real-life cheat 
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game to win 
at all costs?

Maybe 
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risk—even if it 
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When winning is 
everything, anything 

goes. Sometimes we need to 
prioritize safety and sports-
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Ross Chastain got the 
idea to ride against 
the wall in real life 
(below) from playing 
NASCAR 2005 (right).
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Ross Chastain

Alidou Ouedraogo 

beans for drying on 
a cocoa farm in 
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Beware, chocolate lovers! Irregular 
rainfall has harmed part of 

Africa’s cocoa crop. But weather may 
be the smallest worry of the chocolate 
industry.

Cocoa is the raw ingredient used 
to make chocolate. Trees that produce 
healthy cocoa pods require rain at the 
right time. But this year, the rains of 
West Africa have been sporadic.

For more than 40 years, Jean 
Baptiste Saleyo has farmed cocoa on 
several acres of his family’s land. His 
country—Ivory Coast in West Africa—
produces almost half the world’s 
cocoa supply.

This year, the all-important rains 
didn’t come on time. Saleyo fears for his 
crop. For cocoa trees to fruit well, rains 
need to fall at the right phase of the 
growing cycle. Coming at the wrong 
times can cause crop disease to spread.

“When it should have rained, it 
didn’t,” Saleyo says. He inspects the 
ripeness of one of his pods. “It’s 
raining now, but it’s already too late.”

Despite rain and other troubles, 
production levels for Ivory Coast’s 

cocoa crop remain normal. That’s 
because the total amount of land being 
farmed is on the rise.

Rain dearth isn’t the only thing 
harming cocoa crops. Deforestation 
(tree removal), child labor, poor farm 
management, and worker pay all 
contribute to the industry’s persistent 
problems.

Some chocolate makers, cocoa 
traders, and public o�  cials are 
working to address these issues. 
Several watchdog groups even release 
chocolate “scorecards.” The “bitter-
sweet” results disclose which compa-
nies pay attention to the origins of 
their sweet treats—and which are bad 
(chocolate) eggs.

Cocoa farming employs nearly 
600,000 farmers in Ivory Coast. The 
industry supports almost a quarter of 
the country’s population. That’s about 

six million people according to the 
Co� ee-Cocoa Council.

Not only that, cocoa makes up 
about 15% of Ivory Coast’s national 
GDP, or gross domestic product, 
according to o�  cial fi gures.

Ivorians grow, harvest, and sell 
raw cocoa beans. But the crunchy, 
bitter beans usually head overseas for 
processing in the multi-billion-dollar 
chocolate industry.

Now some Ivorians want to profi t 
from their beans’ end products. Ivory 
Coast chocolatiers turn cocoa beans 
into beverages, bars, pastes, and 
powders. They hope revenue from 
Ivorian cocoa fl ows back to Ivorian 
farmers and workers.

As the world heads toward cocoa’s 
biggest day*, chocolate lovers could 
benefi t from being mindful of the 
struggles to get the delicacy from tree 
to tastebud.

J A N U A R Y / F E B R U A R Y  2 0 2 3  •  W O R L D  T E E N 25

A
P

 P
H

O
T

O

C
H

A
S

TA
IN

 (TO
P

 & B
O

T
TO

M
): A

P
 P

H
O

TO
S • N

A
SC

A
R

 20
0

5: B
EN

J ED
W

A
R

D
S/A

R
S TEC

H
N

IC
A

*On average, people around 
the world spend about 

$400 million on 
Valentine’s Day 

chocolate.

WHY? Many factors go into a 

successful industry. Those 

include natural events as well as 

conditions that are within human 

control. Mindful businesspeople 

and consumers should consider 

all factors with wisdom, 

compassion for humans, and 

care for resources.

Farmer 
Alidou Ouedraogo 

spreads cocoa 
beans for drying on 

a cocoa farm in 
Ivory Coast.

Ivory Coast
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H
videogames all 

was the only thing 
your brain could 

the case for 

the 1972 Atari classic.

the study.

to hit a square representing a ping pong ball. If you’re unfamil-

You know them as the five senses: sight, 

from the paddles? Did the paddle hit 
the ball?

A German chemical giant and a French car company 
collaborated. The result is a boxy, sci-fi-looking 

electric automobile. But what really has folks talking is the 
car’s cardboard parts.

The Trabant was a small car produced in the former East 
Germany from 1957-91. A common urban myth held that the 
much-criticized “Trabi” had a body made of cardboard. 
Rumor claimed that in a hard rain, one could punch a hole in 
the car. Actually, the Trabant was made of plastic rein-
forced with recycled cotton waste from the former Soviet 
Union. But who doesn’t love a good story?

French automobile brand Citroën and German chemical 
company BASF recently unveiled a car that reminds some 
people of that popular legend.

The roof and hood of the Citroën Oli are made from a 
new type of cardboard—a specialized honeycomb format 
reinforced with a plastic coating. But unlike the Trabi, Oli’s 
parts are strong. A person could stand on the car without 
causing it to buckle.

Work on Citroën’s concept car began in 2019. The car’s 
debut comes in an era beset by raw material shortages 
caused by the coronavirus pandemic and the war in 
Ukraine.

Oli vaguely resembles a car built of LEGO bricks. It 
sports a completely vertical windshield—no slant here—

designed to reduce the amount of glass 
needed and save weight.

The windscreen also cuts the 
impact of solar heat inside the 
vehicle, lesseninging the need for 
air conditioning. On the hood, a 
vent recreates a windscreen’s 

effect on vehicle aerodynamics.

To account for current component shortages, the Oli 
weighs only about 2,200 pounds. It cannot exceed 68 miles 
per hour.

“With Oli, we say enough—enough of oversizing of cars, 
with many features that you’ll never use,” Citroën director 
of future products Anne Laliron says. “Some features are 
used two percent of the time. So we said, ‘OK, how can we 
reduce to what is really necessary?’”

Door panels have only eight parts. Compare that to an 
average of 35 in today’s cars. Windows roll manually. Door 
locks use a traditional key. The car’s dash uses the driver’s 
mobile phone for communication or entertainment.

Oli is recyclable and easy to repair. Designers say it can 
last at least three generations, or 50 years.

Citroën’s concept car shows the company’s commitment 
to affordable, sustainable, simple autos. Though you 
probably won’t find Oli on the streets, you just might see 
elements of its distinctive design cropping up in other 
vehicles.

WHY? Design creativity reflects the infinitely 
creative mind of God. When humans 

use that skill, they reflect His attributes as they 
address solutions to problems in our world.

PIE IN THE SKY
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The windshield is 
completely vertical.
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A concept car showcases 
new design or technology.

honey-
comb A concept car showcases 

new design or technology.
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Have you ever 
wanted to play 

videogames all 
day? What if that 
was the only thing 
your brain could 
do?

That’s already 
the case for 
DishBrain. Made of 
800,000 lab-grown 
human brain cells, this 
mini-brain exists for one purpose: to play Pong, 
the 1972 Atari classic.

Scientists grew the first “mini-brains” in 2013. (See Brains 
in a Dish at teen.wng.org/node/2519.) Now a team in 
Melbourne, Australia, has shown that a tiny lab-grown brain 
can perform tasks. 

“We’ve never before been able to see how the cells act in 
a virtual environment,” says Dr. Brett Kagan, lead author of 
the study.

Pong works like digital table-tennis. Players move paddles 
to hit a square representing a ping pong ball. If you’re unfamil-
iar, don’t worry. You’ll catch on quick. DishBrain learned to 
play in just five minutes.

The Melbourne team created the mini-brain from mouse 
brain cells and human stem cells. The cells grew on top of a 
computer chip. That chip sent signals to the mini-brain. 

Real human brains receive all sorts of signals. 
You know them as the five senses: sight, 
hearing, touch, taste, and smell. But 
DishBrain receives just a handful of 
signals: Where’s the ball? How far is it 
from the paddles? Did the paddle hit 
the ball?

In other words? For DishBrain, life 
is Pong.

If this whole idea gives you the 
creeps, you’re not alone. Scientists know 

much about the 
human brain, but 
much more 
remains unknown.

Humans can 
think and feel in a 
way animals can’t. 
We’re made in 

God’s image. But 
what about lab-grown 

human brain cells? Just 
how “human” are they?

Even experts don’t know what happens in the mind of a 
mini-brain—if anything. The Melbourne team claims DishBrain 
has sentience, meaning it can think and feel. Others hesitate to 
use that word. DishBrain can react to signals, they say, but it 
doesn’t truly think.

“In truth, we don’t really understand how the brain works,” 
says Dr. Kagan.

Mini-brains could transform artificial intelligence. Unlike 
computers, mini-brains can learn on their own. Nobody taught 
DishBrain how to play Pong. Across the same number of 
games, DishBrain learned faster than a computer.

Pong is just the beginning. DishBrain’s creators hope this 
“biological intelligence” will someday accomplish more 
complex tasks. Scientists could also use DishBrain to test new 

medicines and gene therapies.
Should scientists press onward to explore 
brain-powered technology? Or should they 

think twice before playing games (in this 
case, literally) with the human brain?

Those questions are a bit more 
complicated than a game of Pong.
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WHY? Science can accomplish 
incredible things—even 

things scientists themselves don’t 
understand! But it takes wisdom 

to know when we’ve gone too far.
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mini-brain exists for one purpose: to play Pong, Even experts don’t know what happens in the mind of a 

Players used a joystick 
to control paddles.

This microscope 
image shows neural 
cells growing on a 
computer chip.

DishBrain 
on a chip
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Crunch Time! Save the Baguette!  The word 
baguette probably conjures mouth-watering reflections 
on warm, aromatic, delectable bread made daily in a 
uniquely French way. But in reality, the baguette may 
have been invented by an entrepreneur from 
Austria. August Zang opened a Viennese-style 
boulangerie (bakery) in Paris in 1837. The 
oblong, crusty, white bread he pulled from his 
steam oven became a national—and eventu-
ally international—sensation. Now the 
crunchy-on-the-outside, fluffy-on-the-inside 
culinary wonder is getting United Nations’ 
recognition. It isn’t the ingredients—which 
are only flour, water, salt, and yeast—that 
earned the recipe inclusion on the UNES-

CO World Heritage list. It’s the way in 
which it’s made. France reports a 

“continuous decline” in its 
number of traditional bakeries. 
About  400 have closed yearly 
for the past half-century. The 
UN stepped in to ensure that 

humanity won’t lose the 
cherished tradition of artisanal 

baguette making. 

 “People had nothing. Their 
families were erased. 
And now we can bring 
them back a little bit.”

— Jennifer Mendelsohn, genealogist with 
the New York-based Center for Jewish 

History, on launching the DNA Reunion Project 
which helps Holocaust survivors locate relatives

Radio Silence in Afghanistan  The Voice of America (VOA) went silent in 
Afghanistan in early December. Taliban authorities banned FM radio broadcasts 
from VOA and Radio Free Europe (RFE) in Afghanistan. They cite complaints 
about programming content. VOA and RFE are funded by the U.S. government, 
but they claim editorial independence. The Taliban overran Afghanistan in 
August 2021. American and NATO forces were in the final weeks of leaving the 
country after 20 years of war. Despite initially promising a more moderate rule, 
the Islamist group has restricted freedoms and implemented a harsh version of 
Sharia law. Advocacy group Reporters Without Borders says that Afghanistan has 
lost 40% of its media outlets and 60% of its journalists since the Taliban takeover.

Baguettes at a 
bakery near Paris
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Flag Football for the Win  Flag football is a hit with 
high school girls. California will join seven states in offering 
the game as an official high school sport in the 2023-2024 
school year. Forget the helmet and shoulder pads. There’s no 
tackling, diving, or blocking in flag football. A play ends when 
an opponent pulls a flag off the belt of the ball carrier. Less 
equipment makes the sport more affordable. No tackling 
means fewer injuries. And you don’t have to be a certain size 
for any specific position. About three dozen girls tried out at 
Redondo Union High School in California in 2021. Coach Jake 
Jimenez hopes to have both junior varsity and varsity teams 
in the future. 

uniquely French way. But in reality, the baguette may 
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A Voice of America broadcast in 1951
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Modern Times, Modern Measures  Who keeps track of how much a 
kilogram weighs? Who guarantees each person’s centimeter is the same? That 
job belongs to the International Bureau of Weights and Measures. For the first 

time since 1991, the Bureau introduced new units of mea-
surement. Scientists from 64 nations presented the new 

units in November. They include the massive “ronna,” 
which has 27 zeros after the one, and the “quetta,” 
which has 30. The observable universe measures one 

ronnameter wide. On the smaller end, the “ronto” 
has 27 zeros after the decimal point. The “quecto” 
has 30. These miniscule measurements will aid in 

quantum science and particle physics. A single 
electron weighs one rontogram.

Clone Horsing Around  Kurt meets 
others of his kind at the San Diego Zoo in 
California. But Kurt’s not quite like most 
Przewalski’s (shuh-VAL-skees) horses. He’s a 
clone! There are about 2,000 of these 
endangered wild horses today. Those came 
from just 12 ancestors. Kurt was cloned from 
DNA that was frozen 42 years ago. The 
stallion that DNA came from had more 
genetic diversity than any Przewalski’s horse 
today. Scientists hope that Kurt will one day 
have foals that inherit his diverse genes. 
Meanwhile, Kurt is learning the behaviors of 
a wild horse from his naturally born pals.

QUIZ MY READING:1. a, 2. a, 3. b, 4. a  WORDS TO BANK:1. b, 2. a, 3. c, 4. a, 5. a, 6. c VIZ QUIZ:Inner ear: 3, Thyroid: 3 MIND STIR:1. 
Answer should include that the human thyroid absorbs iodine, and so filling it in advance with stable iodide can prevent absorption of 
some types of radiation upon exposure. 2. Answer should include that conduction means transfer or passage through a substance, whether 
it be through gas (air), liquid (water), or solid (furniture, wood, bone). Sound is made of waves. When those waves come in contact with a 
substance, they create vibrations that carry through (are conducted through) that substance.

Not Your Average Football Player! In September, North Dakota State 
College of Science football suffered a heartbreaking loss. A backup defensive 
lineman stepped forward with a pep talk. His “can-do” spirit lifted the mood in 
the locker room. At age 49, military veteran Ray Ruschel embodies that mental-
ity. He decided to go back to school, and not only that: He also joined the football 
team. “Something just clicked in my head, like why not play?” recalls Ruschel. His 
last game action had been when he was a high school senior in Pennsylvania. He 
sees playing alongside the younger men as an opportunity not only to enjoy the 
sport. He also uses the interactions to mentor and encourage others on the team.
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time since 1991, the Bureau introduced new units of mea-
surement. Scientists from 64 nations presented the new 

units in November. They include the massive “ronna,” 
which has 27 zeros after the one, and the “quetta,” 
which has 30. The observable universe measures one 

ronnameter wide. On the smaller end, the “ronto” 
has 27 zeros after the decimal point. The “quecto” 
has 30. These miniscule measurements will aid in 

quantum science and particle physics. A single 
electron weighs one rontogram.
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For the backstory to this editorial 
cartoon, read Rail Strike Averted at 
teen.wng.org/node/7945.
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Ruschel

Kurt
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1. fundamentally
 a) educationally
 b) at a basic level
 c) strictly

2. prevalence
 a) widespread presence
 b) beginning
 c) scarcity

3. piqued
 a) summited
 b) dampened
 c) aroused

4. prolific
 a) abundantly productive
 b) versatile
 c) enigmatic

5. chic
 a) sophisticated
 b) small
 c) French

6. concealment
 a) state of being revealed
 b) state of coagulation
 c) state of being hidden

1. How do zookeepers supplement 
some types of food for some animals?
 a) by foraging for plants in urban areas 

and enlisting the help of communities
 b) through donations shipped from 

concerned people in countries where 
the animals originate

2. How might potassium iodide pills 
help protect against one form of 
radiation?

a) by filling up the thyroid with stable 
iodine so the radioactive kind can’t 
get in

 b) by causing secretions that protect 
the skin from radioactive ash fallout

1. Explain briefly how radioactive 
iodine harms a person and how 
stable iodide can prevent some 
harm from radiation exposure.

2. Explain the concept of sound 
conduction: How does it occur 
and under what conditions?
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MUD R� M (pages 18-21)

QUIZ MY READING WORDS TO BANK

MIND STIRMIND STIR

VIZ-QUIZVIZ-QUIZ

Think It Through

3. How did Thomas Edison 
listen to piano music as his 
hearing faded?
 a) through a complicated series 

of needles, straps, and 
megaphones attached to his 
head

 b) by biting his piano and 
allowing the vibrations to 
travel through his teeth, jaw, 
and skull

4. Sound travels fastest 
through _____________.
 a) solids
 b) air

Quiz an� ers on page 29Quiz an� ers on page 29

Which circle shows where 
the thyroid is located?

Which circle shows 
the inner ear?

1 2 3
1

3

4

2
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Now students can see what’s happening in the world and understand relevant 

WORLD Watch brings families together by facilitating deep discussions, calmly 

12/8/22   10:06 AM12/8/22   10:06 AM

Scan (right) to check out our “Farm News” page.

Have an ordinary kitchen blender? Sarah shows 
you how to turn raw wheat berries into pancakes 
in a short video.

Watch us harvest wheat from the field and 
transform it into pancakes, all in 5½ minutes.

Search our website for links on how Mennonites, fleeing 
the Ukraine, transformed Kansas’s agriculture and the 
American flour industry.

AVAILABLE AS Whole Corn Kernels, Wheat Berries, Oat Groats & Raw Cold Rolled Oats 
Stone Milled: Cornmeals, Corn Grits, Sifted/Whole Wheat & Buckwheat Flours, Scottish & Irish Oatmeals

FROM OUR FAMILY TO YOURS. ALL DONE ON THE FARM.

We grow them without synthetic chemicals in the fertility levels they traditionally thrived, and then 
we process them in a manner used hundreds of years ago. We accomplish this by doing everything, 

from planting to milling, here on our farm.

hheeiirrlloooomm oorrggaanniicc
ggrraaiinnss && fflloouurrss

Henry Moore 
Yellow Corn

Bloody Butcher 
Red Corn

Blue Hopi Corn

Tenn. Red Cob 
(White Corn)

Hard Red Winter 
Turkey Wheat

Pennsylvania 
Dutch Butter 
Flavored Popcorn 

Soft Red Winter 
Pastry Wheat

Hulless Oats

Hard Red Spring 
Bread Wheat

Buckwheat

WE’RE GOING BACK AND FINDING THE 
OLD, GOOD TASTING GRAIN VARIETIES. 

www.qualityorganic.net
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Biblical Training
Hands-on Farming

COME GROW
WITH US

APPLY NOW | plantedgapyear.org

Sink your roots deeper into Christ during
this 9-month discipleship program in the
mountains of Pennsylvania.

Live, learn, and work within a small,
tight-knit community of young adults.

Dedicate your next year to experiencing
God's revelation together in his Word
and in his world.

Outdoor Adventure
Life Skill Development
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