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Part 1: How readable are textbooks? 

1.1 Two textbooks from Tanzania/Zanzibar 
 

Task 1: Scan these two extracts and say how well you think form 1 learners would be able 

to read them. 

 

Text 1: TIE (1989) - Tanzania 

 

CHAPTER 2  

 

Living Things  
 
What are living things? The answer to this question is not an easy one. This is because living 

things do not have the same characteristics. They vary greatly from each other (Fig. 2.1) but all 

living things have characteristics which are not found in non-living things. In order to answer this 

question one must find out characteristics which are common to all living things.  

 

In considering the characteristics which distinguish living things from nonliving, it should be noted 

that:  

 

1. Some life characteristics are found in certain living things only. For example, even though most 

animals move about, hear and see, plants, which are also living, do not. It becomes proper, 

therefore, to identify only those characteristics which are common to all living things.  

2. Some of the characteristics which are common to all living things may not necessarily be 

shown by organisms throughout life. For example, even though reproduction is a characteristic 

of living things, it can only be practised by an individual animal during a certain period of its 

life cycle only. Children are not capable of reproduction. Seeds and eggs are living and yet 

they do not obviously show any signs of life but given the right conditions they start showing 

some of the features typical of living things.  

 

Biologists believe that a thing is living if it shows or is capable of showing the following seven 

characteristics:  

 

CHARACTERISTICS OF LIVING THINGS  
 

Observe a rat, a grasshopper and maize plant, then answer the following questions. Do they move? 

Do they feed? Do they respond to stimuli? Do they breathe? Answers to these questions represent 

some of the characteristics of living things.  

 

Movement  

Movement is an action of changing positions. Living things have the ability to move. The 

movement can be of the whole organism or its parts. It can also be a change in the direction of 

growth of roots and stems. Most animals are capable of moving from one place to another. This 

type of movement is called locomotion. Most plants, on the other hand, are not capable of 

locomotion. They remain fixed on the same spot. Their roots and stems grow towards or away 

from light, gravity and water. Such growth movement is called movement of curvature. Movement 

is important because it helps organisms to find their mates, food and shelter; and to escape from 

enemies or harsh environment.  

 

Growth and life cycle  

When living things are produced their size is smaller and their bodies are less developed than those 
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of their parents. Tadpoles, larvae and seeds, for example, do not have some of the structures found 

in their parents. In the course of time they increase in size and change in form so that they attain 

the size and form of their parents. This increase in size and change in form is called life cycles and 

they consist of formation of an individual, changes in size to maturity and eventually death.  

 

On the other hand, non-living things do not grow. The increase in size of crystals or ant-hills, for 

example, is not a biological growth. This is because it does not involve food materials and there is 

not any orderly cycle of change.  

 

Nutrition  
Living things need food in order to grow, repair bodies and obtain energy. The food is either 

synthesized by the organisms themselves as in plants or taken ready made from the environment as 

in animals. The process of taking in food or synthesizing it, digesting and oxidizing it to release 

energy or using it to build the body is called nutrition. There is no nutrition in non-living things  

 

Respiration  
Within the cells of living things there are chemical reactions which result in the release of energy. 

Body activities like breathing, beating of the heart, talking, growing up, moving about and 

absorbing water by plant roots would not be possibly without energy. These chemical reactions 

involve the breakdown of food substances. The step-by-step chemical breakdown (oxidation) of 

food materials within cells to release energy is called respiration. Respiration usually involves the 

use of oxygen. In all cases carbon dioxide is released as a by-product. This step-by-step breakdown 

of food substances to release energy does not take place in non-living things.  

 

Excretion  
During chemical reactions which take place in cells many products are formed. Some of these end 

products are useful to the body while others are not. For example during respiration, the energy 

produced is useful while the carbon dioxide is not always useful. If such by-products are allowed 

to accumulate in the body beyond certain levels they become toxic, i.e. they become poisonous. 

Living things have the means of getting rid of such by-products from their bodies. The process of 

removing these waste products is called excretion. Non-living things do not excrete.  

 

Sensitivity  
Living things have the ability to detect changes in their environment. For example, changes in 

light, heat, sound, gravity, physical and chemical contacts. These changes are called stimuli 

(singular - stimulus). For example, if by accident one touches a hot object one would 

automatically withdraw one's hand. When an animal is hungry it feels like eating. When the leaves 

of a plant called Mimosa pudica are touched they fold. A seedling grows towards the source of 

light when it is subjected to unilateral light. The reaction to such changes is called response. The 

ability, to detect and react accordingly to changes in environment is known as sensitivity or 

irritability.  
 

Reproduction 
This is a process by which living things produce new individuals of their kind. Under normal 

conditions all living things are capable of reproduction only when they mature. Most of organisms 

have a life span after which they die. Reproduction ensures that life does not end when the parent 

generation dies.  
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Text 2: OUP (2007) - Zanzibar 

 

1.2 Characteristics of living things 

 

Living things have seven characteristics that make them different from non-living things. 

These characteristics are:  

 

1. Nutrition  

 

This is the process by which living things feed on materials from the environment. Green  

plants and some microorganisms make their own food.  

 

Other organisms such as animals feed on ready-made food. They may feed on plants, other 

animals or microorganisms. 

 

Food enables living things to grow, develop and carry out other life processes.  

 

2. Respiration  

 

The food taken in by organisms contains energy. However, this energy is not in a directly 

usable form. The food has to be broken down into smaller particles in order for it to release 

energy.  

 

Respiration is the process by which food substances are broken down to produce energy. 

 

3. Excretion  

 

Processes such as nutrition and respiration produce useful substances and by-products, 

some of which can be harmful if left to accumulate in the organism. Excretion is the 

process by which these by-products are removed from the organism. Examples of 

excretion in human beings are sweating and urination.  

 

4. Growth and development  

 

During growth, the size of an organism increases permanently. Growth is caused by an 

increase in the number of cells that make up an organism.  

 

Development occurs when cells become specialized to perform specific functions. This 

causes an organism to change in shape and form, and also to become more complex.  

 

5. Sensitivity or irritability  

 

Living things detect and respond to changes in their environment, i.e. stimuli. For 

example, human beings can feel and react to heat, cold or pain.  

 

Plants also respond to stimuli. However, the responses may not be very fast or visible. The 

Mimosa is an example of a plant that clearly shows sensitivity. The leaves of the Mimosa 

plant close when they are touched. 
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6. Movement  

 

All organisms can move of their own accord, in response to things in their environment. 

Non-living things only move when pushed or pulled by someone or something.  

 

Some living things move from place to place in search of food, water, shelter, mates or 

suitable temperatures. Movement involving the whole body of an organism is called 

locomotion. For example, animals can walk, run or crawl.  

 

Other organisms, especially plants, only move some of their parts, for instance movement 

of plant roots towards water.  

 

7. Reproduction  

 

Living things produce new individuals of their own kind. For example, human beings give 

birth to human beings, chicks hatch from eggs and maize seeds grow into maize plants. 

Reproduction ensures the continuity of a group of organisms.  

 

 

1.2 Measuring readability 
 

You can measure readability by: 

 

 measuring formal units 

 measuring vocabulary frequency 

 observing how easily learners read a text 

 

1.2.1 Measuring formal units 
 

You can measure text readability using a number of measures. Most of them measure 

formal units (characters, syllables, words, sentences). It is crucial to note that they measure 

readability by Native Speakers (NS) not Non-native speakers (NNS). Many give a result in 

terms of a US school grade at which the text should be readable (by NS). NNS would find 

the text much more difficult to read, and in this sense the measures are inadequate for 

assessing how well NNS will read a text. Below are 4 measures. 

 

You can measure the readability of a text online if you have an electronic version of the 

text. Here are three online instruments. All give results for several measures.  

 

 http://www.online-utility.org/english/readability_test_and_improve.jsp  

 http://www.read-able.com/  

 http://www.readability-score.com/ 

 

You can also get a Flesch Kincaid measure using Microsoft word: Go to the review button; 

go to spelling and grammar (check in Options that ‘Readability Statistics’ is checked). At 

the end of the spelling and grammar check, Flesch Kincaid statistics are displayed. 

 

The table below shows what various instruments measure. 

http://www.online-utility.org/english/readability_test_and_improve.jsp
http://www.online-utility.org/english/readability_test_and_improve.jsp
http://www.online-utility.org/english/readability_test_and_improve.jsp
http://www.read-able.com/
http://www.readability-score.com/
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Fig 1: What readability measures measure 

 

Measures  What they measure  Interpreting the result  

Flesch Kincaid No of syllables 

No of words 

No of sentences 

US school grade level 

Fog No of words 

No of sentences 

No of 3+-syllable words 

SMOG No of sentences 

No of 3+-syllable words 

Coleman Liau No of characters per word 

No of words 

No of sentences  

ARI No of characters per word 

No of words 

No of sentences 
 

 

 

1.2.2 Reliability of measures of formal units 
 

Measures which rely on formal units are not very reliable, especially electronic versions, 

even for measuring readability by NS readers.  

 

Task 2: Compare the outcomes of the two online facilities on TIE (1989), text 1 on page 1, 

in Figs 2 and 3.  

 

Fig.2: TIE (1989) Readability Statistics from http://www.online-

utility.org/english/readability_test_and_improve.jsp 

 
Number of characters (without spaces):  4,709.00 
Number of words:     970.00 
Number of sentences:       72.00 
Average number of characters per word:         4.85 
Average number of syllables per word:         1.61 
Average number of words per sentence:        13.47 
 
Indication of the number of years of formal education that a person requires in order to 
easily understand the text on the first reading 
Gunning Fog index:                                                    10.42 
 
Approximate representation of the U.S. grade level needed to comprehend the text: 
Coleman Liau index:                     10.57 
Flesch Kincaid Grade level:                      8.64 
ARI (Automated Readability Index):                      8.17 
SMOG:            10.75 

http://www.online-utility.org/english/readability_test_and_improve.jsp
http://www.online-utility.org/english/readability_test_and_improve.jsp
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Flesch Reading Ease:           57.10 

 

Fig 3: TIE (1989) Readability Statistics from http://www.readability-score.com/ 

 

Reading Ease 
A higher score indicates easier readability; scores usually range between 0 and 100. 

Readability Formula Score 

Flesch-Kincaid Reading Ease  59.8 

Grade Levels 
A grade level (based on the USA education system) is equivalent to the number of years of 

education a person has had. Scores over 22 should generally be taken to mean graduate level text. 

Readability Formula Grade 

Flesch-Kincaid Grade Level 8.3 

Gunning-Fog Score 11.2 

Coleman-Liau Index 12.7 

SMOG Index 8.3 

Automated Readability Index  8.1 

Average Grade Level 

9.7 

 

 

Text Statistics 

Character Count 4,702 

Syllable Count 1,529 

Word Count 970 

Sentence Count 72 

Characters per Word 4.8 

Syllables per Word 1.6 

Words per Sentence 13.5 
 

 

The main problems with measuring formal units are: 

 

 There is unreliability  

o between different versions of a measure 

o between different measures 

 Exclusion of meaning: these measures do not relate to meaning 

 Exclusion of the reader: these measures do not take the reader into account 

 

Finally, we should stress again that they are not reliable for assessing how easily a NNS 

learner would read a text. They are at best a way of comparing readability between texts.  

http://www.readability-score.com/
http://en.wikipedia.org/wiki/Flesch-Kincaid#Flesch_Reading_Ease
http://en.wikipedia.org/wiki/Flesch-Kincaid#Flesch.E2.80.93Kincaid_Grade_Level
http://en.wikipedia.org/wiki/Gunning-Fog_Index
http://en.wikipedia.org/wiki/Coleman-Liau_Index
http://en.wikipedia.org/wiki/SMOG_Index
http://en.wikipedia.org/wiki/Automated_Readability_Index
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1.2.3 Measuring vocabulary 
 

You can measure the frequency of certain types of vocabulary. The Academic Word List 

(AWL) does this. An online version of this measure is at: 

 

http://www.er.uqam.ca/nobel/r21270/textools/web_vp.html 

 

It measures a text against a list of academic words. These are non-subject-specific words 

with fairly low frequency (i.e. not often used in social conversation), but common across 

the curriculum in academic contexts Here is an extract from the list. 

 

Fig 4: Extract from the AWL 

 

 

In Fig. 5 you can see a printout of the results of this measure for TIE (1989). 7.63% of the 

words are on the AWL. 

 

 

http://www.er.uqam.ca/nobel/r21270/textools/web_vp.html


10 

 

 

 

 

Fig. 5: AWL results for TIE (1989) 

 

 

Families 
Types Tokens 

Percen

t 

  First 500: ... ... (708) (72.99%) 

K1 Words (1 

to 1000): 
177 219 801 82.58% 

  Function: ... ... (439) (45.26%) 

  Content: ... ... (361) (37.22%) 

K2 Words 

(1001 to 

2000): 

19 22 34 3.51% 

AWL Words 

(academic): 
33 41 74 7.63% 

MED Words 

(technical): 
... 18 27 2.78% 

Off-List 

Words: 
? 25 34 3.51% 

  229+? 325 970 100% 
 

Words in text (tokens): 970 
 

Different words (types): 325 
 

Type-token ratio: 0.34 
 

(Tokens per type: 2.98) 
 

Function-content ratio: 0.45 
 

 

 
Onlist Tokens: 909 

 

Onlist Types: 282 
 

Onlist Type-Token: 0.31 
 

Onlist Families: 229 
 

Onlist Family/token: 0.25 
 

Onlist Family/type: 0.81 
  

 

 

 

1.3 Measuring texts designed for NS 
 

Task 3: Look at the text for secondary grade 1-3 learners (text 3 below – OUP (2001)). 

How does it compare with the texts from Tanzania and Zanzibar? 

 

Task 4: Now look at Fig 6. It shows the general readability results of the two instruments 

used above (Figs 2 and 3) on the 2 NNS texts – TIE (1989), OUP (2007) – and the NS text, 

OUP (2001). Discuss with a partner: what are the differences? If we took into account the 

fact that the readers of the Tanzanian/Zanzibari texts are NNS, what might appropriate 

readability figures be??  

 

Fig 6: Comparing Tanzania, Zanzibar (NNS) and UK (NS) textbooks 

 

Text  TIE (1989) OUP (2007) OUP (2001) 

Country  Tanzania Zanzibar UK 

Intended grade  8 secondary  8 secondary 7-9 Secondary 

Readership: 

(NS: native speaker; 

NNS: non-native 

speaker)  

NNS year 1 English-

medium 

NNS year 1 English-

medium 

English NS  

English language Limited English Limited English English-fluent 
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ability  proficiency 

Year 8 of English 

proficiency 

Year 8 of English 

Average readability 

value  (NS)  

9.7 9.3 6.7 

Text 3 
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1.4 Readability in texts for NNS 
 

1.4.1 Sources of unreadability in textbooks 
 

Task 6: Look at the 3 texts above and say why you think the 2 texts from Africa are less 

readable. 

What makes the texts from Zanzibar and Tanzania difficult to read?  

 

 They are long 

 They have long sentences 

 They have complex sentences 

 They contain many low-frequency general academic words 

 They contain many low-frequency subject-specific words 

 Their organisation is not clear enough 

 They don’t have enough visuals 

 The visuals don’t illustrate concepts adequately 

 They don’t have enough reading support activities 

 

 

1.4.2 Word and sentence length 
 

Task 7: Compare the word and sentence length statistics for the three texts.  

 

Text  TIE (1989) OUP (2007) OUP (2001) 

No of pages 2 (13 x 24 cm) 4 (18 x 25 cm) 2 (21 x 28 cm) 

No of words 1049 429 221 

No of sentences 67 42 32 

Average sentence 

length 

15.6 words  10.2 words 9.5 words  

 

 

1.4.3 Sentence complexity 
 

Task 7: Compare the sentence length statistics for the three texts.  

 

Text  TIE (1989) OUP (2007) OUP (2001) 

Number of sentences 67 42 32 

Number of sentences 

with subordinate 

clauses 

23 10 1 

Occurrence of 

subordinate clauses: 

every ... sentences 

2.91 4.2 32 
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1.4.4  Academic words 
 

Task 8: Compare the AWL statistics for the three texts.  

 

Text  TIE (1989) OUP (2007) OUP (2001) 

AWL% 7.21 7.69 2.92 

 

 

1.4.5 Visuals 
 

Task 9: Compare the visuals statistics for the three texts.  

 

Text  Read-

ability 

score  

No of 

words  

No of 

visuals  

No of 

photos  

No of 

diagrams/ 

drawings  

No of 

words per 

visual  

TIE (1989) 9.5 972 nil nil nil n/a 

OUP (2007) 9.3 429 10 6 4 42.9 

OUP (2001)  6.7 272 11 9 2 24.7 

 

 

1.4.6 Support tasks 
 

Task 10: Compare the support tasks statistics for the three texts.  

 

Text  TIE (1989) OUP (2007) OUP (2001) 

reading none Reading activities (questions) 

after the text 

Questions about visuals 

Reading activities (questions) 

after the text 

listening none none none 

speaking none Practical activities involving 

discussion, discussions about 

concepts 

none 

writing none Making brief notes on 

discussions 

Questions after the text 

 

 

1.5 What level of English language ability do learners in Tanzania have? 
 

Writers of textbooks in English in Tanzania need to have an idea of the level of English 

language ability which Tanzanian learners have. Specifically they need to know how well 

they can read textbooks, but also how well they can write and talk about what they have 

read and how well they can understand their teachers. 

 

You can do this by: 

 talking to an experience subject or English teacher 

 examining the English syllabus for the relevant year 

 looking at an English language textbook for the relevant year 
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1.5.1 English language textbooks 
 

Task 11: Look at these two extracts from Tanzanian textbooks () for English form 1 

(Nyambari) and (Ujuzi). Which is more difficult? 

 

Text 4:  

READING AND LISTENING  

Read the following text:  

I am Salama Ramadhani. I study at Mikoroshini Secondary School. I am in form I A. I wake 

up at 6: 00 a.m. everyday. Then, I brush my teeth. After that, I take a bath. Normally, my bath 

takes ten minutes. At 6:15 a.m, I take breakfast, which consists of tea and boiled cassava.  

Next, I wear my school uniform and leave home for school at 6:30 a.m. The  

school is not very far from home. Normally, it takes me fifteen minutes (to reach there). After 

arriving at school, I clean my area. I spend a quarter of an hour doing the cleaning. At 7:00 

a.m. I go to the assembly ground where inspection takes place. Dirty students are usually 

punished.  

Lessons begin at 7:30 a.m. On Monday, the first lesson is Mathematics.  

At 10:00 a.m., I go out of the class for a snort break. The break lasts twenty  

minutes. When the twenty minutes are over, I enter the class, where I stay until  

2:40 p.m., and then, I go home. At home, I help my mother with domestic chores, then, I do 

my homework and go to bed at 10:00 p.m.  

 

Text 5: 

About half a century ago, three young men took their herd of cattle towards a bush. It was 

a hot afternoon. The three young men wanted their cattle to rest in the shade provided by 

nearby trees before taking them back home. Since the cattle had eaten enough grass, they 

now wanted a drink of the clean water of Enkare River. As the animals were drinking, the 

three herders decided to swim in the river to cool off their tired bodies.  

 

Then a group of traders passed by. When they saw the three herders enjoying their time in 

the water, they too decided to join them. The effect of the water on their tired bones was 

wonderful. After a while, they came out of the water and continued with their journey full 

of energy. The effect of the water of the Enkare River spread among herders and traders 

alike. They all made a stopover at that point where the river formed a natural pool and 

swam before they continued with their journey.  

 

It was not long before traders travelling in opposite directions started spending more and 

more time at the pool, selling what they had and buying what they did not have. Some saw 

no need of continuing the journey since they were able to do all their business there.  

 

The Enkare River resting and swimming point soon developed into a market centre 

where goods of all kinds were bought and sold. Afterwards, houses were built to 

accommodate traders who could not sell all their goods at once. Buildings for storing 

the goods also came up rapidly.  

 

As time went by, schools were built for the traders' children and hospitals came up to cater 

for the sick. The government tarmacked all the roads and installed street lights, as more 

and more people poured into the trading centre. It also built highrise offices where 

people could go for government services and documents such as licenses for their 

businesses. Years later, Enkare Trading Centre was upgraded into a town. After a few 
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years it finally acquired the status of a city. It now has an international airport, a 

museum, a number of international banks and other signs of modern life like post 

offices, colleges and universities. Its streets and highways are always clogged with traffic 

as more and more of its inhabitants acquire vehicles.  

 

The texts compare as follows. They show the difference between two kinds of texts which appear in 

English textbooks: social English and subject texts.  

 

 Readability 

(Flesch 

Kincaid) 

AWL sentences words Words per 

sentence 

Ujuzi 7.7 2.43 28 453 16.2 

Nyambari 3.6 2.44 56 378 6.8 

 

 

Task 12: Look at how these two texts compare with the Tanzanian and Zanzibari science 

texts (texts 1 and 2). What conclusions can you draw about learner’s ability to read the two 

science texts.  

 

 Readability 

(Flesch 

Kincaid) 

AWL Words per 

sentence 

Ujuzi 7.7 2.43 16.2 

Nyambari 3.6 2.44 6.8 

TIE (1989) 9.5 7.21 15.6 

OUP (2007) 9.3 7.69 10.2 

 

1.5.2 Literature on learner English language levels 
There is an academic literature on learner English language levels in different African 

countries. 

 

Task 13: Discuss the following claims. In your view and your experience, is there any 

substance to them? 

 

 Learner ability in the MoI is often too low for students to achieve satisfactory levels of 

subject knowledge (Brock-Utne et al, 2010; Williams, 2011). 

 Many teachers are not confident enough in the MoI to teach to expected standards 

(Alidou et al, 2006; Brock-Utne, 2004). 

 The language demands of the L2-medium curriculum and of L2-medium textbooks at 

the switch of medium are far higher than the L2 abilities of learners (Macdonald, 

1990). 

 50% of Tanzanian standard 7 learners cannot read English at standard 2 level (Uwezo 

2010). 

 74% of Zambian students and 78% of Malawian students at Year 6 had inadequate 

reading comprehension in English (Williams 1998). 

 Of South Africa Probyn (2005) claims that ‘little reading and writing happens in 

classrooms’. 

 Also in relation to South African primary schools Taylor and Vinjevold (1995) state: 

‘children hardly ever read and books are little in evidence’. 
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Part 2: Writing textbook pages 
 

Task 14: Choose the topic you are going to write about and decide what to write about 

within this topic. 

 

Guiding principles for writing text 

 

 Eliminate all information except what is basic. 

 Write short sentences 

 Reduce the number of subordinate clauses 

 Reduce the number of academic words 

 Give the meaning of some subject-specific words 

 Use headings, numbering, bullets and paragraphing 

 Use connectors 

 Use repetition 

 

2.1 Eliminate all information except what is basic. 
 

Task 15: Look back at Texts 1 and 3 and compare how much information is contained in 

each. 

Does text 3 contain enough key information? Look at task 7 and compare the length of 

each in words. 

 

Task 16: Look at the texts in Figs 11 and 12. The text in italics in Fig 11 (TIE 1989) is 

probably unnecessary. Compare their length in words.  

 

Fig 10: text length in words 

TIE 1989 Fig 12 

970 173 

 

 

Fig. 11: Unnecessary content in a biology text 

 

Living Things  
 
What are living things? The answer to this question is not an easy one. This is because living 

things do not have the same characteristics. They vary greatly from each other (Fig. 2.1) but all 

living things have characteristics which are not found in non-living things. In order to answer this 

question one must find out characteristics which are common to all living things.  

 

In considering the characteristics which distinguish living things from nonliving, it should be noted 

that:  

 

1. Some life characteristics are found in certain living things only. For example, even though 

most animals move about, hear and see, plants, which are also living, do not. It becomes 

proper, therefore, to identify only those characteristics which are common to all living things.  

2. Some of the characteristics which are common to all living things may not necessarily be 

shown by organisms throughout life. For example, even though reproduction is a 

characteristic of living things, it can only be practised by an individual animal during a 



18 

 

certain period of its life cycle only. Children are not capable of reproduction. Seeds and eggs 

are living and yet they do not obviously show any signs of life but given the right conditions 

they start showing some of the futures typical of living things.  

 

Biologists believe that a thing is living if it shows or is capable of showing the following seven 

characteristics:  

 

CHARACTERISTICS OF LIVING THINGS  
 

Observe a rat, a grasshopper and maize plant, then answer the following questions. Do they move? 

Do they feed? Do they respond to stimuli? Do they breathe? Answers to these questions represent 

some of the characteristics of living things.  

 

Movement  

Movement is an action of changing positions. Living things have the ability to move. The 

movement can be of the whole organism or its parts. It can also be a change in the 

direction of growth of roots and stems. Most animals are capable of moving from one 

place to another. This type of movement is called locomotion. Most plants, on the other 

hand, are not capable of locomotion. They remain fixed on the same spot. Their roots and 

stems grow towards or away from light, gravity and water. Such growth movement is 

called movement of curvature. Movement is important because it helps organisms to find 

their mates, food and shelter; and to escape from enemies or harsh environment.  
 

Growth and life cycle  

When living things are produced their size is smaller and their bodies are less developed than 

those of their parents. Tadpoles, larvae and seeds, for example, do not have some, of the structures 

found in their parents. In the course of time they increase in size and change in form so that they 

attain the size and form of their parents. This increase in size and change in form is called life 

cycles and they consist of formation of an individual, changes in size to maturity and eventually 

death.  

 

On the other hand, non-living things do not grow. The increase in size of crystals or ant-hills, for 

example, is not a biological growth. This is because it does not involve food materials and there is 

not any orderly cycle of change.  

 

Nutrition  
Living things need food in order to grow, repair bodies and obtain energy. The food is either 

synthesized by the organisms themselves as in plants or taken ready made from the environment as 

in animals. The process of taking in food or synthesizing it, digesting and oxidizing it to release 

energy or using it to build the body is called nutrition. There is no nutrition in non-living things  

 

Respiration  
Within the cells of living things there are chemical reactions which result in the release of energy. 

Body activities like breathing, beating of the heart, talking, growing up, moving about and 

absorbing water by plant roots would not be possibly without energy. These chemical reactions 

involve the breakdown of food substances. The step-by-step chemical breakdown (oxidation) of 

food materials within cells to release energy is called respiration. Respiration usually involves the 

use of oxygen. In all cases carbon dioxide is released as a by-product. This step-by-step breakdown 

of food substances to release energy does not take place in non-living things.  

 

Excretion  
During chemical reactions which take place in cells many products are formed. Some of these end 

products are useful to the body while others are not. For example during respiration, the energy 
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produced is useful while the carbon dioxide is not always useful. If such by-products are allowed 

to accumulate in the body beyond certain levels they become toxic. i.e. they become poisonous. 

Living things have the means of getting rid of such by-products from their bodies. The process of 

removing these waste products is called excretion. Non-living things do not excrete.  

 

Sensitivity  
Living things have the ability to detect changes in their environment. For example, changes in 

light, heat, sound, gravity, physical and chemical contacts. These changes are called stimuli 

(singular - stimulus). For example, if by accident .one touches a hot object one would 

automatically withdraw one's hand. When an animal is hungry it feels like eating. When the leaves 

of a plant called Mimosa pudica are touched they fold. A seedling grows towards the source of 

light when it is subjected to unilateral light. The reaction to such changes is called response. The 

ability, to detect and react accordingly to changes in environment is known as sensitivity or 

irritability.  
 

Reproduction 
This is a process by which living things produce new individuals of their kind. Under normal 

conditions all living things are capable of reproduction only when they mature. Most of organisms 

have a life span after which they die. Reproduction ensures that life does not end when the parent 

generation dies. 
 

Fig 12: Basic contents of a biology text 

 

Living things 

 

Animals and plants are living things. Living things have seven characteristics.  

 
1. Living things feed 

 

Animals eat plants and other animals. Plants make their own food through photosynthesis. 

 

 
2. Living things get energy 

 

Animals and plants get energy from food and oxygen. This is called respiration. 

 
3. Living things get rid of waste 

 

Animals and plants make waste substances and get rid of them. Animals excrete waste. 

Plants store waste substances in their leaves. The leaves fall off. 

 
4. Living things reproduce 

 

Animals and plants produce young. Plants make seeds that grow into new plants. 

Animals lay eggs or have babies. 

 
5. Living things move 

 

Animals walk, crawl, fly or swim. The roots of plants move down into the soil. The stems 

move up to the light. 

 

6. Living things grow 
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Plants grow all their lives. Animals stop growing when they have reached a certain size. 

 
7. Living things are sensitive to their environment 

 

Animals smell, hear, see, feel, taste. Plants move towards the light. They open and close 

their flowers. 

 

Task 17: Make notes and list what you are going to include in your topic 

 

2.2 Write short sentences 
 

Task 18: Look at the sentences in Fig. 14 below: how many words on average do they 

contain? Compare it with the average sentence length for texts 1 and 3. 

 

Fig 13: sentence length 

Text  TIE (1989) OUP (2002) 

Average sentence length 15.6 words  9.5 words  

 

 

Fig. 14: Short sentences 

 
 

2.3 Reduce the number of subordinate clauses 
 

Long sentences often contain subordinate clauses.  

 

Task 19: How many clauses are there in the sentence in italics in Fig 15? 

 

Fig 15: 

Some life characteristics are found in certain living things only. For example, even though 

most animals move about, hear and see, plants, which are also living, do not. 

There are 3 clauses. 

 

 Subordinate clause: Even though most animals move about, hear and see, 
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 Main clause: Plants do not (move about, hear and see). 

 Subordinate clause: (plants) which are also living, 

 

You can break complex sentences down into several short sentences each consisting 

of 1 clause. This makes them easier to read. In fig. 1 this would give: 

 

Fig. 16 

Animals are living things. Most animals move about, hear and see. Plants are also living. 

But they do not move about, hear and see. 

 

Sentences containing subordination are sometimes easier to read if they are broken 

up into individual sentences containing one main clause each. In fig. 17, a sentence 

with several main clauses makes a long and complex sentence. It has 3 main clauses 

(joined by and yet and but) and a phrase.  

 

Fig. 17 

Seeds and eggs are living and yet they do not obviously show any signs of life but given the 

right conditions they start showing some of the features typical of living things.  

 

Main clause: Seeds and eggs are living 

Main clause: They do not obviously show any signs of life 

Phrase: Given the right conditions 

Main clause: They start showing some of the futures typical of living things  

 

The sentence can be broken up into several sentences and re-written as follows:  

 

Fig. 18 

Seeds and eggs are living. But they do not obviously show any signs of life. However at 

some point they will have the right conditions. Then they start showing some of the 

features typical of living things.  

 

Texts 1 and 3 compare as follows with respect to subordination. The text for 

Tanzanian English-medium learners has the most frequent subordinate clauses.  

 

Fig. 19: Frequency of subordinate clauses in two biology texts 

Text TIE (1989) OUP (2002) 

Number of sentences 67 32 

Number of sentences with subordinate clauses 23 1 

Occurrence of subordinate clauses: every ... sentences 2.91 32 
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2.4 Reduce the number of academic words 
 

The vocabulary of a text can make it difficult to read. There are two types of 

vocabulary which can make reading difficult: a) subject-specific vocabulary and b) 

general academic vocabulary. In Fig 20, subject-specific vocabulary is in bold. In 

Fig 21, general academic vocabulary is in bold. 

 

Fig. 20: Subject-specific vocabulary in TIE (1989) 

 

Respiration  

Within the cells of living things there are chemical reactions which result in the release of 

energy. Body activities like breathing, beating of the heart, talking, growing up, moving 

about and absorbing water by plant roots would not be possible without energy. These 

chemical reactions involve the breakdown of food substances. The step-by-step chemical 

breakdown (oxidation) of food materials within cells to release energy is called 

respiration. Respiration usually involves the use of oxygen. In all cases carbon dioxide 

is released as a by-product. This step-by-step breakdown of food substances to release 

energy does not take place in non-living things. 

 

Fig. 21 : General academic vocabulary in TIE (1999) 

 

Respiration  

Within the cells of living things there are chemical reactions which result in the release of 

energy. Body activities like breathing, beating of the heart, talking, growing up, moving 

about and absorbing water by plant roots would not be possible without energy. These 

chemical reactions involve the breakdown of food substances. The step-by-step chemical 

breakdown (oxidation) of food materials within cells to release energy is called 

respiration. Respiration usually involves the use of oxygen. In all cases carbon dioxide is 

released as a by-product. This step-by-step breakdown of food substances to release 

energy does not take place in non-living things. 

 

Task 20:  Underline the subject-specific vocabulary in Fig.22. Circle the general 

academic vocabulary.  

 

Fig. 22 

Sensitivity  

Living things have the ability to detect changes in their environment. For example, 

changes in light, heat, sound, gravity, physical and chemical contacts. These changes are 

called stimuli (singular - stimulus). For example, if by accident .one touches a hot object 

one would automatically withdraw one's hand. When an animal is hungry it feels like 

eating. When the leaves of a plant called Mimosa pudica are touched they fold. A seedling 

grows towards the source of light when it is subjected to unilateral light. The reaction to 

such changes is called response. The ability, to detect and react accordingly to changes in 

environment is known as sensitivity or irritability. 

 

General academic words are often not common in informal speech. However, they 

are important because they are the words which learners need to use in order to talk 

about subject-specific concepts.  
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You can help the reader with general academic words in several ways:  

 replace the word by one which may be more familiar to the learner 

 give the meaning of the word – in the margin or at the end of a stretch of text 

 translate the word into the learner’s first language 

 

a) Replace the word by a more familiar word 

 

In Fig. 23, attain may be replaced by reach.  

Fig. 23 

In the course of time they increase in size and change in form so that they attain the size 

and form of their parents. 

 

Similarly, other words may be unfamiliar, such as course, increase, size, attain. All 

these words can be eliminated in a sentence such as the following. 

 

Fig. 24 

With time, they get bigger and change their form, so that they grow as big as their 

parents and look like them.  

 

In Fig. 24, produce may be replaced by make. Removal may be replaced by get rid 

of.  

 

Fig. 25 

All living things produce waste. The removal of waste from their bodies is called 

excretion. 

All living things make waste. They need to get rid of this waste from their bodies. 

This process is called excretion. 

 

 

b) Give the meaning in the margin or at the end of a stretch of text 

 

You can provide the meaning of a general academic word in English. This can be 

done in the margin – as in Fig. 26 – or at the end of the relevant stretch of text as in 

Fig. 27  

 

Fig. 26 

 

 

Release: produce 

 

 

 

  



24 

 

 

Fig. 27 

 

Growth and life cycle  

When living things are produced their size is smaller and their bodies are less developed 

than those of their parents. Tadpoles, larvae and seeds, for example, do not have some of 

the structures found in their parents. In the course of time they increase in size and change 

in form so that they attain the size and form of their parents. This increase in size and 

change in form is called life cycle and this consists of formation of an individual, changes 

in size to maturity and eventually death.  

 

 

 

 

 

 

Vocabulary 

Size: how big something or someone is 

Increase: to get bigger 

Attain: to reach 

 

c) Translate the item into the learner’s first language. 

 

You can provide a translation of a word into the first language of learners, either in 

the margin or at the end of the text, as in Fig. 28 in Kiswahili. 

 

Fig. 28 

 

 
 

Vocabulary 

Organ: chombo 

Respond: kuguswa 

Gravity: mvuto 

 

 

2.5 Give the meaning of some subject-specific words 
 

There are several ways of conveying the meanings of subject-specific words: 

 

 make them clear explicitly in the text 

 make them clear implicitly by the surrounding words 

 make them clear by visuals (see) 

 

Task 21: How are the meanings of terms made clear in the following sentences? 

 

 You are a living thing. Grass, whales, and bats are living things too. But stones 

and rain are non-living things. 

 Plants make their own food in their leaves. This is called photosynthesis. 

 ...a green chemical called chlorophyll which is found in leaves.  

 They find their way using sense organs. These are eyes, ears, noses, taste buds, 

skin, and insect feelers called antennae 
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 They get energy from food by a process called respiration. 

 Movement is an action of changing positions. 
 

 

1.1 Use headings, numbering, bullets and paragraphing 

 

Headings, numbering, paragraphs and bullet points help learners to see how the ideas in 

the text are organised. For example: 

 

 

Fig. 29: headings, numbering, bullets 

 
 

Task 22: Look at the text below. Divide it into paragraphs and give it headings and 

numbers. 

 

You are a living thing. Grass, whales, and bats are living things too. But stones and 

rain are non-living things. Living things are different from non-living things in the 

ways shown below. Animals walk, or run, or hop, or crawl, or swim, or fly. They 

find their way using sense organs. These are eyes, ears, noses, taste buds, skin, and 

insect feelers called antennae. Plants move by growing, like these beans growing up 

bean poles. They don't have sense organs but they can still respond to things. Roots 

grow down in response to gravity, and to find water. Shoots grow up towards light. 

They need food for energy, growth, and repair. Plants make their own food in their 

leaves. This is called photosynthesis. It needs light, water, carbon dioxide, and a 

green chemical called chlorophyll which is found in leaves. Animals can't make their 

own food so they eat plants and other animals. They get energy from food by a 

process called respiration. This usually needs oxygen. All living things produce 

waste. The removal of waste from their bodies is called excretion. Animals excrete 

through their lungs and kidneys and through their skin when they sweat. Plants store 

waste in old leaves, which fall in the autumn. Animals lay eggs, or have babies. Seeds 
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from plants grow into new plants. Plants grow all their lives. This giant redwood tree 

has been growing for over 2000 years! 

 

 

2.6 Use connectors 
 

Connectors are a powerful way of making clear the links between sentences. 

Connectors show the logical relationship between statements. Here are some 

common ones. 

 

Addition: (moreover, in addition, furthermore, too, also, etc) 

Contrast: (in contrast, on the other hand, but, etc) 

Definition: (which is called; this is known as, etc) 

Example: (for example, for instance, such as, e.g., etc) 

Cause-effect: (so, therefore, consequently, etc) 

Time: (then, after that, finally, etc) 

Listing: (firstly, secondly, thirdly, lastly, etc) 

Similarity: (similarly, in the same way, etc) 

 

Task 23: Look at the sentences below. Find the connectors 

 

 You are a living thing. Grass, whales, and bats are living things too.  

 You are a living thing. Grass, whales, and bats are living things too. But stones 

and rain are non-living things. 

 Most animals are capable of moving from one place to another. This type of movement 

is called locomotion. Most plants, on the other hand, are not capable of locomotion 

 Animals and plants all react to their surroundings. We say they are sensitive. 

 Non-living things do not grow. The increase in size of crystals or ant-hills, for 

example, is not a biological growth. 

 There are many different kinds of animals. There are also many different kinds of 

plants. 

 All animals and plants need to get rid of waste from inside themselves. This is called 

excretion. 

 Non-living things do not grow. The increase in size of crystals or ant-hills, for 

example, is not a biological growth. This is because it does not involve food materials 

and there is not any orderly cycle of change. 
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2.7 Use repetition 
 

Task 24: Look at the text below. Find the repetition. 

 

Fig. 30: Repetition 
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Part 3: Designing visuals 

3.1 Kinds of visual 
 

Several kinds of visual are necessary: 

 photographs 

 diagrams 

 graphs 

 charts and tables 

 maps 

 

3.2 Types of reference to the text 
 

Visuals can make direct or indirect references.  

 

a) Indirect reference 

 

Fig. 31 shows an indirect reference. The visuals show a frog diving and a moth on a 

flower. The text makes reference to a) means of movement and could refer to the frog and 

its ability either to swim or to walk on legs or to the moth and its ability to use wings to 

fly. It also refers to b) sense organs and could thus refer to the moth’s antennae.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Indirect references can also be useful: they can give the teacher the possibility of drawing 

learners’ attention – as in this case – to different aspects of the visual.  

 

 

 

 

Fig. 31 
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b) Direct reference 

 

Fig. 32 shows a more direct reference. The text refers to eggs and the visual represents the 

term. Fig. 33 shows a direct reference in which the text describes the visual by using the 

word this.  

 

 

 

 

  

 

Fig. 34 refers to the diagram with the words shown in the diagram.  

 

Fig. 34 

 
 

The text may also draw learners’ attention to the text by asking a question, as in fig. 35. 

The visual can also be referred to not in the main text but by a caption, as in fig. 36 

 

 

3.3 What visuals can represent  
 

Visuals can represent objects and processes. In fig. 37 the visual shows the concept of 

young in animals and plants. Fig. 38 shows the process of photosynthesis.  

 

 

 

 

 

 

Fig. 32 

 

 
 

Fig. 33 
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Fig. 37                                                   Fig. 38 

 

 
 

 

 

 

 

 

 

 

 

If the concept itself is unfamiliar, as well as the word, as in fig. 38, then the process of 

comprehension is difficult both linguistically and cognitively and a visual may be helpful.  

 

Writers have to decide whether to use a visual. To help them do this, the following 

questions might help. 

 

 Is the concept likely to be unfamiliar? 

 Is the meaning of the item is conveyed by other means within the text itself? 

 Can be easily explained by the teacher? 

  

The following table lists items of vocabulary in OUP (2002) which learners working in L2 

might find unfamiliar.  

 

 

Fig. 35 

 

Fig. 36 
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Fig. 39: Conveying the meaning of vocabulary items in a science text 

 

Unfamiliar 

vocabulary 

item 

Is the 

concept 

known? 

Is it 

conveyed 

in the 

text? 

Can the 

teacher 

explain it 

easily? 

Would a 

visual 

help? 

whale maybe no maybe  

bat maybe no maybe  

hop yes no yes  

crawl yes no yes  

sense organs maybe yes yes  

taste buds no no maybe  

feelers no no maybe yes 

antenna no no maybe yes 

pole yes no yes  

respond maybe partly maybe  

roots yes no yes yes 

gravity no no maybe  

shoots yes no yes yes 

growth maybe no maybe  

repair no no maybe  

photosynthesis no partly maybe yes 

chlorophyll no partly maybe yes 

respiration no no maybe yes 

leaf yes partly yes yes 

oxygen maybe no maybe  

waste maybe partly yes  

excretion partly partly yes yes 

store yes no yes  

kidney maybe no maybe  

sweat yes no yes yes 

 

 

3.4 Functions of visuals 
 

Visuals can either add to the information which the text gives about a topic, or they can 

reinforce it.  

 

In fig. 40, the visual and its captions present information which is not in the main text. The 

information adds to what the text provides.  

 

Sometimes information is presented visually but not in a text. Fig. 38 shows a text and 

related diagram which do combine to explain the process of photosynthesis fairly well. 

Information is shared across both: the diagram does not simply repeat what is in the text.  
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Fig. 40 
 

 
 

 

3.5 Frequency of visuals 
 

The following table shows the density of visuals in TIE (1989) and OUP (2002). It shows 

that the text for NNS learners, which is the least readable has no visuals. The text for NS 

learners contain a relatively large number of visuals.  

 

Fig. 41: Occurence of visuals in three treatments of a biology topic 

 

Text Readabil-

ity score 

No of 

words 

No of 

visuals 

No of 

photos 

No of 

diagrams 

No of 

words per 

visual 

TIE 9.5 972 nil nil nil n/a 

Beckett 

and 

Gallagher 

6.59 272 11 9 2 24.7 

 


