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Introduction

General introduction

Welcome to How to Pass Higher Human Biology!

The fact that you have opened this book and are reading it shows that you want to pass your SQA Higher Human Biology Course. This is excellent because passing and passing well needs that type of attitude. It also shows you are getting down to the revision that is essential to pass and get the best grade possible.

The idea behind the book is to help you to pass, and if you are already on track to pass, it can help improve your grade. It can help boost a C into a B or a B into an A. It cannot do the work for you, but it can guide you in how best to use your limited time.

In producing this book we have assumed that you have followed an SQA Higher Human Biology Course at school or college this year and that you have probably, but not necessarily, already studied National 5 Biology.

We recommend that you download and print a copy of the Higher Human Biology Course Specification from the SQA website at www.sqa.org.uk.

You should note that in your exam only the material included in the Key Areas and Depth of knowledge required columns on pages 36–86 of the Course Specification can be examined. Skills of scientific inquiry, described on page 5 of the Course Specification, are also examined. You should download copies of any specimen or past papers that are available on the SQA website.

Course assessment outline

The components of the Higher Human Biology assessment system are summarised in the table below.
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Components 1 and 2: Course examination

(120 marks)

The Higher examination consists of two papers.


•  Paper 1 (component 1) contains 25 multiple choice questions for 1 mark each.

•  Paper 2 (component 2) contains a mixture of structured short answer questions and extended response questions for a total of 95 marks. Some questions will have an element of choice within them.



The majority of the marks test demonstration and application of knowledge, with an emphasis on the application of knowledge. The remainder test the application of scientific inquiry skills.

The Course examination is marked by SQA and contributes 80% to the overall grade for the Course.

A list of the knowledge and skills required for your exam is summarised in the table below.



	Knowledge and Skills
	Meaning



	Demonstrating knowledge
	Demonstrating knowledge and understanding of Key Areas of Human Biology



	Applying knowledge
	Applying knowledge of Key Areas of Human Biology to new situations, interpreting information and solving problems



	Planning
	Planning and designing experiments to test given hypotheses



	Selecting
	Selecting information from a variety of sources



	Presenting
	Presenting information appropriately in a variety of forms



	Processing
	Processing information using calculations and units where appropriate



	Predicting
	Making predictions and generalisations based on evidence



	Concluding
	Drawing valid conclusions and giving explanations supported by evidence



	Evaluating
	Suggesting improvements to experiments and investigations




The knowledge content is detailed in the tables on pages 36–86 of the Course Specification and you should note that both the Key Areas and Depth of knowledge required columns can be examined.

You should be familiar with the Apparatus and techniques detailed on page 87 of the Course Specification.

Component 3:Assignment

(20 marks)

The Assignment is a task which is based on some research that you have carried out in class time. The research must involve experimental work which allows measurements to be made. Candidates must also gather data/information from the internet, books or journals. The research will be supervised by your teacher and you will have to write up the investigation in the form of a report during a controlled assessment. During the controlled assessment you will have access to selected material and notes, but you cannot use a draft copy of any part of your Assignment Report.

The Assignment has two stages:


1  a research stage

2  a report stage.



The Assignment Report

The Report is marked out of 20 marks, allocated as shown in the table below. There are 16 marks for skills and 4 marks for the demonstration and application of biological knowledge.



	Section of your Report
	Marks



	Stating your aim
	1



	Underlying human biology
	4



	Data collection and handling
	5



	Graphical presentation
	4



	Analysis
	1



	Conclusion
	1



	Evaluation
	3



	Structure
	1



	Total
	20




The Assignment Report is marked by SQA. Although the Report is marked out of 20 marks, SQA will scale the mark up to 30 marks so that it makes up 20% of your overall Course assessment and grading.

About this book

We have tried to keep the language simple and easy to understand and we have used the language of SQA Higher Course Specification. This is the language used in the setting of the exam papers.

We suggest that you use this book throughout your Course. Use it at the end of each Key Area covered in class, at the end of each Area in preparation for Area assessment, before your preliminary examination and, finally, to revise the whole Course in the lead up to your final examination.

There is a grid on page x that you can use to record and evaluate your progress as you finish each Area.

Course content

The Course content section is split into three sections, which cover the three Areas of Higher Human Biology. Each Area is divided into Key Areas, each of which covers a Course Specification Key Area. The Key Areas have four main features: Key points, Summary notes, Key words and Questions.

Summary notes

These give a summary of the knowledge required in each Key Area. You must read these carefully. You could use a highlighter pen to emphasise certain words or phrases and you might want to add your own notes in the margin in pencil or on sticky notes.
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Key points

These list the pieces of knowledge that you need to demonstrate and apply in each Key Area. We have provided a tick box alongside each point, which you can use to monitor your learning. You could ‘traffic-light’ each box – green for fully understood, orange for nearly there and red for needing looked at again.

The words in bold within the Key points are vital and each is defined in the Key words section at the end of the chapter and also in the Glossary at the back of the book.
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There are diagrams to illustrate many of the key learning ideas. The Summary notes often contain Hints and tips boxes. In addition, the symbol shown on the left indicates that a technique that you need to be familiar with for your exam is described within the notes. There is always a Key links box beside the symbol which links to a question on the technique in the Skills of scientific inquiry chapter on page 182.
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Hints & tips

Where we offer a tip to help learning it is boxed like this. These tips can be very general or can be specific to the content of the Key Area. Many tips alert you to topics that are linked to other Areas in the Course and where you can read more. The tips are suggestions – don’t feel you need to use them all.

[image: ]




[image: ]

Key words

Important words are listed at the end of each chapter along with their definitions. These are the crucial terms you need to know to do well in Higher Human Biology. After completing your work on a chapter, it is a good idea to make a set of flash cards using these words.
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Questions

A set of short answer and longer answer questions is found at the end of each Key Area. These allow you to practise the demonstration of knowledge from the Key Area, and include a technique question and symbol as appropriate. Standard answers provided at the end of each set of chapters and it is recommended that you mark and correct your own work.
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Key links

These boxes alert you to topics that are linked to other Areas in the Course, and direct you to sections of the book where you can read or do more.
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Practice course assessment

We have included a Practice course assessment linked to each Area. These can give you an idea of your overall progress in the Course. We have designed these Assessments to be like mini exam papers with multiple choice, structured and extended response questions.

The questions are intended to replicate those you will meet in the Course exam. They allow you to judge how you are doing overall. Some questions test knowledge and its application, while others test Skills of scientific inquiry. Question types are provided in roughly the same proportion as in your final exam.

Give yourself a maximum of 75 minutes to complete each test.

Mark your own work using the answers provided at the end of each Area. You could grade your work as you go along to give you an idea of how well you are doing in the Course. The table below shows a suggested grading system.



	Mark out of 50
	Grade



	20–24 marks
	D



	25–30 marks
	C



	31–35 marks
	B



	36+ marks
	A




Skills of scientific inquiry: three approaches

The section on pages 182 to 201 covers the Skills of scientific inquiry and includes questions to test these. We have given three different approaches to revising these science skills and recommend that you use all three:


4.1  gives an example of a scientific investigation and breaks it down into its component skills. There are questions on each skill area.




4.2  goes through the skills one by one and gives you some exam-style questions covering the apparatus, techniques and skills you should know about.




4.3  provides sets of hints and tips on answering science skills exam questions.



Your Assignment

We give an introduction to the Assignment, some suggestions for suitable topics and some information, with hints, to help you complete the task. The table on page 205 has a checklist of points you need to cover in your Report.

Your exam

We give some hints on approaches to your final exams in general as well as more specific tips for your Higher Human Biology exam.

Glossary

Here we have brought together the meanings of the Key words that occur in the Course Specification for Higher Human Biology in the context of the Key Areas in which they first appear in the book. You could use the Glossary to make flash cards. A flash card has the term on one side and the definition on the other. Get together with a friend and use these cards to test each other.
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Answers

Answers are provided for all of the questions in this book. These are intended to replicate SQA standard answers but we have tried to keep the answers short, and any instructions simple, to make them easier to use – there will often be other acceptable answers.
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Record of progress and self-evaluation

Use the grid below to record and evaluate your progress as you finish each of the Key Areas.
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Area 1 Human cells

Key Area 1.1

Division and differentiation of human cells
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Key points


  1  A somatic cell is any cell in the body other than cells involved in reproduction. [image: ]

  2  Somatic cells are diploid cells and contain two sets of homologous chromosomes. [image: ]

  3  Diploid cells in humans have 23 pairs of homologous chromosomes. [image: ]

  4  Somatic stem cells divide by mitosis to form more somatic cells. [image: ]

  5  Germline cells are gametes (sperm and ova) and the stem cells that divide to form gametes. [image: ]

  6  Germline stem cells divide by mitosis and by meiosis. [image: ]

  7  Germline cells divide by mitosis to produce more germline cells or by meiosis to produce haploid gametes. [image: ]

  8  The nucleus of a germline stem cell can divide by mitosis to maintain the diploid chromosome number. [image: ]

  9  The nucleus of a germline stem cell can divide by meiosis. It undergoes two divisions, firstly separating homologous pairs of chromosomes and secondly separating pairs of chromatids. [image: ]

10  Haploid gametes in humans contain 23 single chromosomes. [image: ]

11  Cellular differentiation is the process by which a cell expresses certain genes to produce proteins characteristic for that type of cell. [image: ]

12  Cellular differentiation allows a cell to carry out specialised functions. [image: ]

13  Stem cells are unspecialised somatic cells that can divide to make copies of themselves (self-renew) and to make cells that differentiate into specialised cells of one or more types. [image: ]

14  Embryonic stem cells and tissue stem cells are the two types of stem cells in mammals. [image: ]

15  Cells in the very early embryo can differentiate into all the cell types that make up the individual and so are pluripotent stem cells. [image: ]

16  All the genes in embryonic stem cells can be switched on so these cells can differentiate into any type of cell. [image: ]

17  Tissue stem cells are involved in the growth, repair and renewal of the cells found in that tissue. [image: ]

18  Tissue stem cells are multipotent stem cells as they can differentiate into all of the types of cell found in a particular tissue type. For example, blood stem cells located in bone marrow can give rise to red blood cells, platelets, phagocytes and lymphocytes. [image: ]

19  Stem cells have both therapeutic and research uses. [image: ]

20  Therapeutic uses of stem cells involve the repair of damaged or diseased organs or tissues. [image: ]

21  They are used in corneal repair and the regeneration of damaged skin. [image: ]

22  The stem cells of the early embryo can be cultured in the laboratory to self-renew and provide a supply of embryonic stem cells. [image: ]

23  Research use involves stem cells being used as model cells to study how diseases develop or being used for drug testing. [image: ]

24  Stem cell research provides information on how cell processes such as cell growth, differentiation and gene regulation work. [image: ]

25  Use of embryonic stem cells can offer effective treatments for disease and injury; however, it raises ethical issues because it involves the destruction of an early embryo. [image: ]

26  Cancer cells divide excessively because they do not respond to regulatory signals. [image: ]

27  The uncontrolled cell division of cancer cells results in a mass of abnormal cells called a tumour. [image: ]

28  Cells within the tumour may fail to attach to each other, spreading through the body where they may form secondary tumours. [image: ]
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Summary notes

Division of somatic and germline cells

Human body cells are diploid. They have 23 pairs of homologous chromosomes. One member of each chromosome pair is derived from the male parent and the other from the female parent. The two chromosomes in the pair have the same genes at the same locations but may have different alleles.

A somatic cell is any cell in the body other than cells involved in reproduction. Germline cells are the cells involved in reproduction. There are stem cells in both somatic and germline tissue. Stem cells divide to self-renew and can differentiate into specialised cells.

Somatic stem cells divide by mitosis to maintain the diploid chromosome number and form more somatic stem cells. Some of these differentiate to form the specialised cells in the body.

Germline stem cells divide by mitosis and by meiosis. Division by mitosis maintains the diploid chromosome number and produces more germline stem cells. Division by meiosis produces haploid gametes. The nucleus of the germline cell undergoes two divisions. The first separates each pair of homologous chromosomes and the second separates the pairs of chromatids. The daughter cells produced following the two divisions of meiosis are haploid gametes containing one set of 23 single chromosomes. The human life cycle is shown in Figure 1.1. The gametes (sperm and egg cells) are haploid, which means that they each contain one complete set of chromosomes. The zygote is diploid – it contains two complete sets of chromosomes. The zygote grows and develops by the processes of mitosis and differentiation to produce the adult body made up of many diploid cells. Some of these are germline cells, which can also undergo meiosis to produce haploid gametes.


[image: ]


Mitosis and cell division

Humans, like most living organisms, grow by producing new cells. Both somatic and germline cells can undergo mitosis. New cells are produced when the nuclei of diploid parent cells divide by mitosis and their cytoplasm is split into two.

Before mitosis, the DNA that makes up the chromosomes of a parent cell is copied exactly in a process called replication. Following replication, each chromosome appears as a double structure made up of two chromatids – each chromatid is a replicated chromosome. During mitosis, the chromatids are pulled apart and two new diploid daughter cells are produced.

Figure 1.2 shows a cell with a diploid number of four undergoing mitosis and cytoplasm splitting. Each daughter cell is diploid and identical to the parent cell because it has an exact copy of the parent cell’s genetic information.
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Key link

There is more about replication of DNA in Key Area 1.2 (page 10).
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Germline cells and meiosis

Germline cells are found in the ovaries of females and the testes of males. They can divide by mitosis to form more germline cells. They can also divide by another process called meiosis, which results in the formation of haploid gametes – eggs (ova) in ovaries and sperm in the testes.

The stages of meiosis are shown in Figure 1.3. Note that the cell is illustrated with a diploid number of four for clarity – diploid cells in humans have 46 chromosomes. The haploid gametes produced by meiosis are genetically different from each other, which leads to the variation we see in the human population.
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Hints & tips

Try using eight pieces of drinking straw or wool and some sticky tape to make four model chromosomes – use them to practise the chromosome movements in mitosis and meiosis.
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Cellular differentiation

The cell is the basic unit of human body structure. Different cells become specialised to carry out different functions through the process of differentiation. Cellular differentiation is the process by which a cell expresses certain genes to produce proteins characteristic for that type of cell. A human muscle cell expresses or switches on human muscle cell genes and therefore human muscle cells produce human muscle cell proteins. This idea is shown in Figure 1.4.


[image: ]


The result of differentiation is a variety of cells specialised for different functions, as shown by the examples in Figure 1.5.

Specialisation of cells leads to the formation of a variety of tissues and organs.

Tissues

A living tissue is made from a group of cells with a similar structure and function, which all work together to do a particular job. There are four basic types of human tissue: epithelium/endothelium, connective, muscle and nervous tissue, as shown in Figure 1.6.
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The following table shows the location and specialised functions of the different tissues.



	Tissue
	Notes on location and function



	Epithelium and endothelium
	Epithelium covers surfaces such as the skin and inner linings of the digestive and respiratory systems and endothelium lines the central lumen of blood vessels, forming physical barriers to damage and infection.



	Connective
	Connective tissues occur throughout the body including the outer layers of arteries and veins where their elastic fibres give flexibility to these blood vessels.



	Muscle
	Skeletal muscles are made up of fast-twitch and slow-twitch fibres responsible for different types of movement. Smooth muscle is found in the digestive system wall where it brings about peristalsis and in the artery walls where it is involved in the regulation of blood flow.



	Nervous
	The nervous system is made up of nervous tissues which conducts the nervous impulses involved in processing and communication within the body.





[image: ]

Key links

There is more about the circulatory system in Key Areas 2.5–2.8 (pages 94, 100, 109 and 115) and the nervous system in Key Areas 3.1–3.4 (pages 137, 142, 144 and 148).
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Organs

An organ is made up of a group of different tissues working together to perform a particular function. Different organs carry out different functions. Examples of organs in humans include the heart and brain.

Organ systems

An organ system is made up of a group of different organs that work together to do a particular job. Examples of organ systems in humans include the circulatory system and nervous system, as shown in Figure 1.7.
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Embryonic and tissue stem cells

Human stem cells are relatively unspecialised somatic cells. They can divide to produce cells that can differentiate into various cell types and more stem cells. In early embryos, embryonic stem cells are pluripotent, which means they can differentiate into all cell types that make up the individual, as shown in Figure 1.8. The inner cell mass of an early embryo contains the pluripotent stem cells.
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Tissue stem cells are involved in the growth, repair and renewal of the cells found in that tissue, as shown in Figure 1.9.
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Tissue stem cells are multipotent as they can differentiate into all of the types of cells found in a particular tissue type. For example, blood stem cells, located in bone marrow, can give rise to red blood cells, platelets, phagocytes and lymphocytes, as shown in Figure 1.10.
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Therapeutic and research uses of stem cells

Stem cells have both therapeutic and research uses.

Therapeutic uses of stem cells involve the repair of damaged or diseased organs or tissues. They are used in corneal repair and the regeneration of damaged skin. Stem cells from an early embryo can be cultured in the laboratory to self-renew and provide a supply of embryonic stem cells.

Research uses include use of stem cells as model cells to study how diseases develop or for drug testing. Stem cell research provides information on how cell processes such as cell growth, differentiation and gene regulation work.


[image: ]

Key links

There is more about phagocytes and lymphocytes in Key Areas 3.5 and 3.6 on pages (pages 155 and 159).
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Use of embryonic stem cells can offer effective treatments for disease and injury; however, the technique raises ethical issues because it involves the destruction of an early embryo. There is strict regulation of this activity. The following table summarises some ethical issues raised by stem cell research.



	Ethical issue
	Notes



	Is the prevention of suffering more important than the duty to preserve human life?
	Embryonic stem cell research gives us a moral dilemma. It forces us to choose between two moral principles important to humans: the duty to prevent or ease suffering and the duty to respect the value of human life.



	Is there a possibility of stem cells being used eugenically?
	Embryonic stem cells might be used to change the body characteristics of already healthy and well individuals.



	Could stem cells become part of a commercial trade in biological material?
	It is possible that stem cells might be bought and sold commercially, and treatment could become subject to the ability of an individual to pay.





[image: ]

Hints & tips

Ethical issues are difficult. Make sure that you are aware of why the issues exist – you could be asked to give an example of an issue in your exam.
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Embryonic stem cell research could lead to effective medical treatments, which could save human lives and relieve human suffering. On the other hand, to obtain embryonic stem cells an early-stage embryo has to be destroyed, meaning the loss of a potential human life.

Cancer cells

Cancer cells are abnormal cells that do not respond to regulatory signals in the body and so avoid being destroyed by the immune system. They can divide rapidly and excessively to produce a mass of abnormal cells called a tumour. Normal cells are attached to each other and their surroundings in the body, but sometimes cancer cells fail to attach to each other and spread round the body in the bloodstream to form secondary tumours, as shown in Figure 1.11.
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Key link

There is more about inherited mutation and disease in Key Area 1.4 (page 25).
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Key words


Cancer cell – cell that grows and divides in an unregulated way to produce a tumour

Differentiation – changes to cells that allow them to specialise for different functions

Diploid – refers to a cell having two matching sets of chromosomes

Embryonic stem cells – stem cells from embryos that can divide and become any type of cell

Ethical issue – issue affecting human attitudes and decisions regarding various choices

Germline cell – cell that can give rise to gametes

Haploid – describes a cell having one set of chromosomes (e.g. gametes)

Homologous chromosomes – matching chromosomes in a diploid cell; each member of a homologous pair has the same genes but may have different alleles

Lymphocyte – type of white blood cell involved in a specific immune response

Meiosis – type of cell division resulting in four haploid gametes

Mitosis – division of the nucleus of somatic or germline cells, giving two diploid daughter cells

Multipotent stem cell – stem cell that has the potential to make almost all cell types found within a particular tissue

Phagocyte – white blood cell that can surround, engulf and digest foreign material and pathogens

Pluripotent stem cell – stem cell that has the potential to make almost all differentiated cell types of the body

Red blood cell – blood cell containing haemoglobin, which can carry oxygen in the bloodstream

Regulatory signal – molecular signal that can be received by a cell to modify its activity

Secondary tumour – cancer formed from cells transported from a primary tumour

Somatic cell – body cell that divides by mitosis to form more body cells

Stem cell – unspecialised cell that can divide and then differentiate

Therapeutic – used as part of a medical therapy

Tissue stem cells – stem cells from tissue that divide and differentiate to become cells of that tissue

Tumour – collection of cancer cells produced by excessive, uncontrolled cell division
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Questions

Short answer (1 or 2 marks)


1  Describe what is meant by the term differentiation as applied to cells.

(2)

2  Name the two types of cell division which can be carried out by germline stem cells.

(2)

3  Name the type of cell division carried out by somatic stem cells.

(1)

4  Give two characteristics of human cancer cells.

(2)

5  Describe how secondary cancer tumours form in the body.

(2)

6  Describe one ethical issue related to the use of embryonic stem cells.

(2)



Longer answer (3–10 marks)


7  Give an account of stem cells under the following headings:




    a)  Embryonic and tissue stem cells

(5)

    b)  Stem cell research and the therapeutic use of stem cells

(5)




8  Compare the processes of mitosis and meiosis.

(8)

9  Give an account of cells under the following headings:




    a)  Somatic cells

(2)

    b)  Germline cells

(3)



Answers are on page 54.
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Figure 1.8 A variety of differentiated cells are produced following the division of embryonic
stem cells
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Figure 1.4 Flow chart to show differentiation in human cells
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Figure 1.2 Stages of mitosis in a cell with a diploid number of four
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Figure 1.3 Stages of meiosis in a male germline cell with a diploid number of four





OEBPS/images/3-1.gif
diploid somatic stem cells in embryo
repeatedly divide by mitosis and
differentiate to produce adult
tissues and organs

diploid germline stem cells divide by mitosis to
produce more diploid germline cells and by

s (s ok haploid gamatss ssch with diploid somatic stem
e cormplats 121 of Chr s cells repeatedly divide by
mitosis and differentiate

¥ ¥ to produce the embryo

diploid zygote cell
with two complete
sets of chromosomes

haploid
gametes

fertilisation

Figure 1.1 Human life cycle





OEBPS/images/tp.gif
;—“ \/ How to Pass

Human Biology

Billy Dickson
and Graham Moffat

(%]
m
()
o
Z
O
m
O
|
o
P4

HODDER
‘7 GIBSON

AN HACHETTE UK COMPANY





