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Teachers’ Guide

tests (Guthrie, Schafer & Huang, 2001). Progressing through the hierar-
chy of skills also requires students to reread the text, thereby improving 
meta-comprehension accuracy (Rawson, Dunlosky & Th iede, 2000). As 
many gifted students are able to assimilate information more quickly and 
make connections within and across disciplines, a comparative analysis of 
a variety of nonfi ction texts supports their development and content acqui-
sition (Rogers, 2007). In addition, the more diverse works students have 
accessible to read, the more likely they are to show higher achievement 
gains in addition to reading engagement (Brozo, Shiel & Topping, 2007).

Introduction to Jacob’s Ladder: Nonfi ction

Jacob’s Ladder: Nonfi ction is a supplemental reading program that 
implements targeted readings adapted primarily from blogs, newspapers, 
speeches, scientifi c journals and biography study. With this program, 
students engage in an inquiry process that moves from lower-order to 
higher-order thinking skills. Starting with basic textual understanding, 
students learn to critically analyse texts by determining implications and 
consequences, generalisations, main ideas, vocabulary of the discipline, 
emotional appeals and/or creative synthesis. Th is book is suggested for 
gifted or high-achieving students in year fi ve. It is used to enhance read-
ing comprehension and critical thinking. Tasks are organised into six skill 
ladders, A–F, and each ladder focuses on a diff erent set of skills. Students 
“climb” each ladder by answering lower-level questions and then moving 
to higher-level questions (or rungs) at the top of each ladder. As many 
gifted students are more conceptual and prefer whole to part learning 
(Rogers, 2007), it is also appropriate to begin at the highest rung and scaf-
fold down as needed to ensure that students have mastered the necessary 
skills. However, each ladder may stand alone as it focuses on a separate 
critical thinking component in reading. Th e intent of the ladder design is 
that students spend more time discussing ideas at the top of the ladder 
rungs instead of the bottom rungs, although each rung is distinct in its 
purpose for skill development.

Ladder A focuses on implications and consequences at the highest and 
most abstract level. By leading students through sequencing and cause-
and-eff ect activities, students learn to draw implications and consequences 
from readings. Ladder B focuses on making generalisations. Students fi rst 
learn to provide details and examples and then move to classifying and 
organising those details in order to move up to the highest level of making 
generalisations. Ladder C focuses on themes. Students begin by identifying 
key literary features or questions about a text and then make inferences 
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about a given textually based situation. Ladder D focuses at the highest 
level on creative synthesis by leading students through paraphrasing and 
summarising activities. Ladder E focuses on students’ emotional responses 
or reactions to the text as well as analysing emotional appeals that may 
be evident in some informational readings by distinguishing emotion and 
fact, and then channelling the information productively. Ladder F provides 
an emphasis on word choice and vocabulary of the discipline by engaging 
learners in understanding, applying and embedding new vocabulary or 
analysing appropriate word choice in both their own and others’ writing. 
Ladders are carefully matched to each text based on the key thinking skills 
that are implicit or explicit within the readings.

Table 1 provides a visual representation of the six ladders and corre-
sponding objectives for each ladder and rung.

Ladder A:
Focus on Implications and Consequences

Th e goal of Ladder A is to develop prediction and forecasting skills by 
encouraging students to make connections among the information pro-
vided. Starting with sequencing, students learn to recognise basic types of 
change or sequence of details that occur within a text. Th rough identifying 
cause and eff ect relationships, students then can judge the impact of cer-
tain events, perspectives, contexts or problems. Finally, through recognis-
ing consequences and implications, students predict or analyse positive, 
negative, or short- and long-term consequences by judging probable out-
comes based on data provided. Th e rungs are as follows:

 ∏ Ladder A, Rung 1, Sequencing: Th e lowest rung on the ladder, 
sequencing, requires students to organise a set of information in 
order, based on their reading (e.g. List the steps of a recipe in order.).

 ∏ Ladder A, Rung 2, Cause and Eff ect: Th e middle rung, cause and 
eff ect, requires students to think about relationships and identify 
what causes certain eff ects and/or what eff ects were brought about 
because of certain causes (e.g. What causes a cake to rise in the 
oven? What eff ect does the addition of egg yolks have on a batter?).

 ∏ Ladder A, Rung 3, Consequences and Implications: Th e high-
est rung on Ladder A requires students to think about both short- 
and long-term or positive and negative events that may happen as 
a result of an eff ect they have identifi ed (e.g. What are the short- 
and long-term consequences of baking at home?). Students learn to 
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Four New Elements Added to the 
Periodic Table

Does your science textbook contain a copy of the periodic table? If so, 
there’s a good chance it’s no longer correct.

In January 2016, scientists confi rmed the discovery of four new 
elements, numbers 113, 115, 117 and 118 – the fi rst to be 
added to the periodic table since 2011. Th e new additions 
fi ll out the seventh row of the table, which organises 
all of the currently known elements by their 
properties.

Th ree of the elements came out of a 
collaborative eff ort by scientists from the 
Joint Institute for Nuclear Research in Dubna, 
Russia, and the Lawrence Livermore National 
Laboratory in California, USA. Th e fourth, 
113, was discovered by the Riken Institute in 
Japan and is the fi rst-ever element found by 
researchers in Asia.

Th e elements will later be named by their scientists according to 
classifi cations set by the International Union of Pure and Applied 
Chemistry (IUPAC): “New elements can be named after a mythological 
concept, a mineral, a place or country, a property or a scientist.”

Each of the four new elements represents what scientists classify as 
“superheavy” elements – a designation given to those with more than 104 
protons. An element’s atomic number equals the number of protons, or 
positively charged particles, in the nucleus (centre) of one of its atoms. Th e 
atomic number designates its place on the periodic table; in this case, the 
elements had 113, 115, 117 and 118 protons.

Superheavy elements cannot be found in nature, but are created 
synthetically by using particle accelerators to smash atoms of diff erent 
elements into each other and track the following decay of the radioactive 
superheavy elements. As with other superheavy elements at the end of the 
periodic table, the four new elements only exist for fractions of a second 
before decaying into other elements.

Even though the elements are synthetic, they create greater possibilities 
for scientists to learn more about the chemical elements around us.

“Filling in the seventh row of the periodic table is a great big deal to us 
chemists because it expands what we know about nature; these elements 
really do exist,” Mark Cesa, president of the IUPAC, told the Chicago Tribune. 
“It tells us even more new elements may be possible.”
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Th e elements’ discovery also opens the door to scientists seeking out 
newer, even heavier elements – hoping to fi nd an element or group of 
elements that are both stable and useful. Along the way, scientists learn 
more and more about how atoms are held together.

And students get to see how chemistry can be exciting, ever-changing 
and full of potential discoveries. Chemistry professor Jeff  Jankowski urges 
his students to consider the technology behind the research and look 
beyond the challenges of making such new elements: “It’s the journey. It’s 
not the destination, I tell students.”

As he told a newspaper, “if scientists can detect elements that have 
such short lives, think of what they can do in other fi elds. Maybe we will 
be able to detect disease earlier.”
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In the world of Boolean logic all statements are made up of smaller 
statements connected by AND and OR, and possibly also involving the NOT 
operation, which turns the truth value of a statement into its opposite: if 
the statement “David Beckham is a footballer” is true then the statement 
“David Beckham is NOT a footballer” is false.

Now that you know some of Boole’s algebraic laws, you might like the 
following problem:

Imagine that I have three counters X, Y and Z. Th ey are coloured red, white 
and blue, but not necessarily in this order. One, but only one, of the following 
statements is true:

X is red
Y is not red
Z is not blue
Can you work out the colours of the counters?

Although the problem could be solved in a number of diff erent ways, 
such as using trial and improvement, Boole argued that his algebra 
provided a much more systematic approach to problem solving. For the 
above problem, you may have already noticed several key propositions that 
will help to solve the problem. For example, we know that X must be either 
red, white or blue. So, the proposition “X is red, white or blue” is true with 
the truth value 1. Likewise, the proposition “X or Y or Z is red” must also be 
true with the truth value 1. We also know that each colour is only used once 
so the proposition “X and Y are red” is false with truth value 0. Likewise, 
a counter can only be one colour so the proposition “X is red and blue” is 
also false with truth value 0.

Working in this way, I will leave you to complete the set of propositions 
and to use Boole’s approach to solve the problem for yourself.

Collaborating Across the Centuries

Boole’s binary approach found a powerful 
application over 70 years after his death, when the 
mathematician and engineer Claude Shannon 
realised that it provided the perfect description for 
electrical circuits. To see how, imagine an electrical 
circuit with two switches and a light bulb attached to 
it. Th e bulb comes on when a current fl ows through the circuit, otherwise 
the bulb is off . Each switch can be either on (closed) or off  (open). In the 
left-hand fi gure below, the light will only come on if both of the switches 
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Focus on the Global Economy
In November 2011, Bill Gates presented a report to the G20, or the 

Group of 20, an international forum that meets annually to strengthen the 
global economy and improve global regulations. Gates’s report urged G20 
leaders to continue to meet their contributions to foreign aid, even if those 
contributions were burdensome to government budgets.

After the economic collapse in 2008, the G20 met more frequently to 
solve the global crisis. Th e G20 supported jobs and open trade, helping to 
curb some of the economic damage. Still, by 2011, more work was needed 
to improve the global economy, especially the economies of developing 
nations.

Gates began his report by praising the eff orts of the G20 countries 
so far. Th e world economy in 2011 had grown by 500% since 1960. Many 
countries had increased their GDP, or gross domestic product, the value of 
goods and services produced in a country. Improvements in agriculture and 
health had brought the death rate down by 80%, and global poverty rates 
had decreased as well.

However, Gates noted, countries should not neglect foreign aid at 
this critical time. According to Gates, innovation is the driving force that 
will raise countries out of poverty and contribute to the overall success 
of the global economy. Examples of this innovation include improved 
medicine and farming. If struggling countries can inoculate more of their 
citizens against harmful diseases, then those citizens will have a chance to 
contribute to the economy. Similarly, if new kinds of seeds are developed, 
then more people will be able to get the nutrition they need. But this 
innovation cannot happen if poorer countries do not receive aid.

Even wealthy countries could benefi t from increased aid to developing 
nations, Gates argued. He pointed to the explosive growth of Mexico, 
Indonesia, China and Brazil in the past few decades. If those countries 
could partner with less-developed countries, they could share their 
knowledge and help spur overall growth and improvement.

To help donors reach their aid goals, Gates proposed a few 
diff erent kinds of taxes. A heavy tobacco tax, for example, 
would improve overall health while raising 
revenue. If used, it could generate $170 billion 
a year, which could then be used to help the 
development of struggling countries. Gates 
also proposed a fi nancial transaction tax 
and a tax on shipping and aviation fuels.
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Break, Break, Break
by Lord Alfred Tennyson

Break, break, break,
On thy cold grey stones, O Sea!

And I would that my tongue could utter
Th e thoughts that arise in me.

O well for the fi sherman’s boy,
Th at he shouts with his sister at play!

O well for the sailor lad,
Th at he sings in his boat on the bay!

And the stately ships go on
To their haven under the hill:

But O for the touch of a vanish’d hand,
And the sound of a voice that is still!

Break, break, break,
At the foot of thy crags, O Sea!

But the tender grace of a day that is dead
Will never come back to me.
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