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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 four. 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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Jane Goodall
Jane Goodall is a prominent primatologist 

and animal rights activist. During her many 
years observing chimpanzees in Tanzania, 
she revolutionised popular understanding of 
humans’ relationship to chimps.

Jane was always a natural animal lover. 
Born in London, England in 1934, she grew 
up fascinated with animals. Once, when she 
was just 4 years old, her parents reported her 
missing. Later, they found her sitting in the 
henhouse studying the hens and trying to 
learn how they laid their eggs. She observed 
all kinds of animals in her neighbourhood, 

taking notes and drawing sketches. She dreamed of travelling to Africa to 
meet the animals she read about in her books.

Jane attended a private school, where she received her certifi cate in 
1950. At age 18, she left school and became a secretary at Oxford University. 
During this time, she also worked in the fi lm industry, hoping to save up 
money to live in Africa. Finally, at the invitation of a friend, Jane took her 
fi rst trip to Africa. Th ere she came into contact with anthropologist Louis 
Leakey, the curator of the Coryndon Museum in Nairobi, who soon hired 
her as a secretary.

Leakey had always wanted to study primate behaviour over a long-term 
period. He hoped that this kind of study could help scientists better under-
stand evolution, particularly the development of the chimpanzee. Previous 
studies of chimps had failed; researchers either scared chimps away when 
they approached or simply did not spend enough time with them. Leakey 
saw a solution in Jane’s gentle and patient personality, and asked her to 
work with chimps on the Gombe Stream Reserve. Some experts criticised 
his decision; Jane had no university degree or formal training with pri-
mates. But her passion for observation and attention to detail would prove 
them wrong.

Jane’s fi rst trips to observe the chimps failed – they would run away 
when she came too close to their feeding grounds – so she established a 
daily pattern of watching from a distance in the mornings. Bit by bit, she 
worked her way closer to their habitat and, within a year, she could watch 
the chimps from within 9 metres. After 2 years, they allowed her even 
closer. By that point, chimps would approach her looking for bananas!
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After gaining the trust of the chimps, Jane established the “banana 
club”, a daily feeding ritual in which she would imitate chimp movements, 
spend time in trees and eat their foods. Th rough this method, she became 
close with many of members of the group and made astonishing discoveries.

Jane was the fi rst researcher to observe chimpanzees using tools. Until 
that time, humans had believed that the ability to create and use tools sep-
arated us from the rest of the animal kingdom. But the chimps showed the 
ability to manipulate objects to suit their needs. For example, they would 
modify leaves and use them to lure termites from their hills. Th ey would 
then use the leaves like spoons to eat the termites. Jane also discovered 
that the chimps ate meat. Th ey had previously been classifi ed as vegetar-
ian, but Jane saw the chimps kill and eat insects, birds and some small 
mammals.

Most importantly, Jane observed that chimps had a complex social sys-
tem with rituals and communication methods. Th ey had familial bonds and 
would embrace each other during times of mourning. Th ey also communi-
cated to each other using a primitive system of sounds. Chimpanzees were 
far more complex than we had thought.

During the 1960s, Jane spent only a little time away from the reserve. 
She took trips to the University of Cambridge to complete her PhD in ethol-
ogy, the science of animal behaviour. She was one of very few students in 
the history of Cambridge to pursue an advanced degree without fi rst earn-
ing an undergraduate degree.

In the 1970s, Jane became concerned about the habitat and well-be-
ing of the chimps she was studying. Increased mining and logging were 
threatening the habitats of many African animals. She became involved 
in educating the public, working with businesses and local governments 
to encourage ecological responsibility. She also spread the word about the 
unethical treatment of chimpanzees in research studies.

Jane has won countless awards and toured the world. Th e Jane Goodall 
Institute, established in 1977, promotes ecotourism, health and sustain-
able agriculture. Even kids can get involved through Roots and Shoots, a 
youth-led community action program. Now in her eighties, Jane continues 
to help us understand and engage with the natural world around us.

References
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Gigantic Prime Numbers
A desktop computer recently discovered the largest known prime 

number – and it’s 22 million digits long. Th e number is so large that it can 
only be written using exponents: 274 207 281 – 1. To get an idea of how 
large that is, think about trying to write this number by 
hand. It would take at least three months of nonstop 
work to complete!

A prime number is a number that is not divisible 
by any positive integer except 1 and itself. Th e fi rst 
six prime numbers are 2, 3, 5, 7, 11 and 13. Th ese 
numbers are already reduced to their smallest divisible 
parts. Th e number 5, for example, can only be divided by 5 and 
1. As integers grow larger, the prime numbers become more rare and 
more diffi  cult to compute.

Th at’s where computers come in: to generate these huge numbers. A 
volunteer project, the Great Internet Mersenne Prime Search, or Gimps, 
off ers free prime number software for people to install on their computers. 
Th is software runs while users are away from the computer, meaning less 
energy waste and more calculations. Curtis Cooper, a maths professor at 
the University of Central Missouri, installed the Gimps program on 800 
campus PCs, one of which discovered the latest prime number. Th is was the 
fourth prime number discovered on Central Missouri’s computers.

Prime numbers can be used to test computer hardware and identify 
problems in PCs. Th ey are also used in the fi eld of cryptography. However, 
numbers as large as the most recently discovered prime would not be 
practical for these uses (unless we fi nd ourselves inventing quantum 
computers in the near future).

So why do we care about the discovery of this gigantic number? 
Mathematicians point out that fi nding larger and larger prime numbers 

may drive improvements in supercomputing. 
Th is latest prime number was not simply 
accepted as fact. Even though a computer 
found it, the number still needed to be verifi ed 
by other sources to ensure its integrity. With 
huge calculations small errors can change 
everything, so it’s important to have others 

check the numbers.
One software company, Squirrels, 

which uses graphics cards for numerical 
computation, used an estimated 34 
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quadrillion steps to verify the number. According to Sidney Keith, one of 
the employees at Squirrels, “this problem is a driving problem [for us] – the 
system and technology we improve to make sure this verifi cation is perfect 
will also help ensure the results of tomorrow’s analysis of a possible cancer 
cure is just as correct.”

In other words, although discovering these giant prime numbers may 
not directly infl uence change, the steps that mathematicians take to verify 
the numbers can help improve machines and software in the future. Th anks 
to Gimps, more and more computers are working to fi nd these numbers.

Interestingly, an e-mail error almost stopped this discovery from 
taking place. Although the computer found the number in September 
2015, a server error prevented an e-mail from being sent to share this 
discovery. It was only in January 2016 that Dr Cooper found out about 
the new number. Th e computer that discovered the number has been set 
aside as a historical reference. “It’s kind of a dumb computer,” Cooper said 
jokingly. “It doesn’t know it’s so popular.”
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