
Genetic Science Learning Center, 15 North 2030 East, Salt Lake City, UT 84112 © 2002 University of Utah 

http://gslc.genetics.utah.edu

Teacher Guide: You’ve Come A Long Way Dolly!

Abstract:

During this activity, students construct a 

timeline depicting the history of cloning. 

They present, and then place in order, 

key events in cloning using the birth of 

Dolly the sheep as a reference point. 

Since students are not given the date of 

each event, they need to consider the 

relative progression of cloning techniques 

and the increasing complexity of cloned 

organisms. Once the timeline is complete 

and the dates are confi rmed, students 

are asked to consider and discuss the 

scientifi c and social/political signifi cance 

of the events.

Module:

Cloning in Focus

Key Concepts:

The importance of the nucleus; cell 

differentiation; enucleation; various 

cloning techniques, including embryo 

twinning and nuclear transfer; relative 

complexity of organisms; the long history 

of cloning; the social signifi cance of 

cloning

Prior Knowledge Needed:

Knowledge of basic cell structure; a basic 

understanding that cells differentiate 

throughout development; knowledge of the 

birth of Dolly the sheep as the fi rst mammal 

cloned from an adult cell (not an embryo)

Materials:

Mock newspaper articles, student handouts, 

tape, stickers in two colors

Appropriate For:

Ages: 12 - 18

USA grades: 7 - 12

Prep Time:

30 minutes (copying and review)

Class Time:

70 minutes (may be extended by class 

discussion and/or assessment)

Activity Overview Web Address:

http://gslc.genetics.utah.edu/teachers/tindex/

overview.cfm?id=dolly

ACTIVITY OVERVIEW

Other activities in the Cloning in Focus module can be found at: 

http://gslc.genetics.utah.edu/teachers/tindex/
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I. PEDAGOGY

A. Learning Objectives

•  Students will understand that cloning is not a new science

•  Students will understand that scientifi c advances are a process with one 

“discovery” enabling the next

•  Students will think critically about the social or political impact of scientifi c 

progress

•  Students will learn about the advance of cloning technologies and the current 

state of cloning science

B. Background Information

Current media attention seems to indicate that cloning is a recent scientifi c 

phenomenon.  However, less-publicized studies in cloning have been carried out 

since 1885.    

The steps leading to current cloning methods began with cloning very simple 

organisms by artifi cial embryo twinning (splitting a very early embryo in half in 

a Petri dish).  Some of the fi rst cloned organisms came from embryos that were 

split in two using a fi ne piece of hair as a noose.  Further experiments using this 

technique established the fact that the nucleus directs cell growth and division.

The next step was cloning by nuclear transfer. This is the process of taking the 

nucleus from a donor cell and placing it in an unfertilized, enucleated egg cell. 

Experiments using this technique began with simple organisms and progressed 

to more complex mammals.  Dolly the sheep was the fi rst organism to be cloned 

using the nucleus from an adult somatic cell as opposed to an embryonic cell, thus 

indicating yet another advance in cloning technology.

Cloning technology has also been used to create transgenic organisms by placing 

selected genes in the nuclei of cultured adult somatic cells and then using those 

nuclei to create transgenic cloned embryos.  When grown to maturity, these 

organisms can be used to produce harvestable proteins for human use.  Scientists 

are working on using cloning techniques to harvest human stem cells for medical 

treatment as well.

It is important that students understand the difference between the embryo 

twinning and somatic cell nuclear transfer cloning techniques.  Since the embryo 

used for embryo twinning was produced by sexual reproduction, none of the 

resulting clones will be genetically identical to either parent.  This is also true for 

cloning via nuclear transfer using nuclei from embryonic donor cells.  However, 

since the nucleus used for somatic cell nuclear transfer is taken from one of a 
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donor’s somatic cells, the clone is genetically identical to this “parent.”  This ability 

to use an adult cell eliminates the need for an embryo, enabling clones to be 

produced by asexual rather than sexual reproduction. 

For additional information, see What is Cloning?, available on the Genetic

Science Learning Center website at http://gslc.genetics.utah.edu/units/cloning.

C. Teaching Strategies

1. Timeline 

•  Day before activity:

- Make photocopies of The Cloning Times newspaper articles - one set per 

class.

- Make photocopies of the student handouts, including the Cloning Timeline 

Activity Instructions (S-1) and The Cloning Times Record (S-2).

- Determine where in the room you will construct the timeline; students do 

so by taping up their newspaper articles, so be sure to have plenty of 

room.

- Select stickers in two colors

•  Day of activity:

- Hand out The Cloning Times newspaper articles to individuals or small 

groups.

- Hand out the Activity Instructions and blank Cloning Times Record sheets 

to each student. 

- Have students carry out the timeline activity.

2. Classroom Implementation

Activity Part One:

•  Hand The Cloning Times articles and the student handouts to students as they 

enter the class.

•  Begin class by discussing the signifi cance of the birth of Dolly the sheep and 

the fact that Dolly’s birth is just one event in the long history of cloning.

•  Tell the students that:

- They will be using The Cloning Times newspaper articles to construct a 

timeline depicting the history of cloning. Each article describes a signifi cant 

event in the timeline. The name of the scientist who carried out the 

research or a person important to that event is listed after the headlines. A 

sentence summarizing the event is printed in bold type at the beginning of 

each article. 

- As there are no dates on the articles, it is up to them to determine where 

to place their event along the timeline (a designated space along the wall 

of the classroom). 
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- Initially, they will use the birth of Dolly as a reference point. 

- To construct the timeline, they will present their article headline and 

summary sentence to the class, and then tape the article on the wall in 

the order they think it belongs relative to events already posted.  They will 

probably make many adjustments along the way.

  NOTE: The completed timeline is available for your reference.  See 

Teacher Resource (Page 9).

•  Ask the students to read the Activity Instructions and begin.

- Students will fi rst silently read the newspaper article you gave them and 

think about whether their event might have occurred before or after Dolly’s 

birth.  Have them write at least one reason for their decision in the space 

provided (Step 1 in the Activity Instructions).

- If students are working in small groups, have them fi rst silently read the 

newspaper article. Then have them discuss the event as a group and 

decide when it might have occurred relative to Dolly’s birth.

•  Next, ask the student/group whose headline reads: Hello Dolly! to read their 

headline and summary sentence (in boldface type) aloud to the class.  Have 

that student tape their article in the middle of the space you have designated 

for timeline construction.  This student must go fi rst as their event is the 

reference point.

•  Call on students at random (or ask for volunteers) to read the headline and 

summary sentence (in boldface type) of their newspaper article aloud.  After 

each presentation, have the student place the article along the timeline in the 

area they think it belongs, and ask them to explain why they are placing their 

event in that particular place.  Students who are unsure of where to place their 

article may ask for input from the rest of the class.

•  When student presenters read the following three events, stop, and ask the 

class to write that summary sentence in the proper space on the Cloning 

Times Record. You will need to tell them the year of the event.

- Frogs cloned by nuclear transfer from a tadpole embryo (1952)

- Female mouse cloned by somatic cell nuclear transfer (1998)

- Human cloning might also be used to create stem cells for new medical 

treatments (2001)

This will help keep the students focused during the activity and provide 

additional reference points along the way.  Use these events to rearrange the 

posted newspaper events as necessary. 

NOTE: These key events are indicated in bold italics on the completed 

timeline for your reference.  See Teacher Resource on Page 9.

•  When students have placed their newspaper articles in the proper order, the 

large, light letters in the background will spell out “You’ve Come A Long Way 

Dolly”.
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•  Once all of the events are correctly placed, give students time to copy the 

headlines and summary sentences down in order on their Cloning Times 

Record, thus revealing the actual date of each event.

Activity Part Two:

•  Designate one sticker color to represent scientifi c signifi cance and the other 

sticker color to represent political/social signifi cance.  Give the students one 

sticker of each color.  

•  Ask students to fi rst place the designated sticker on the timeline event they 

think is of the most scientifi c importance.  Discuss these choices as a class.

•  Next, ask students to place the other sticker on the event they think has the 

most social or political importance.  Discuss these choices as a class.

Activity Part Three:

•  Use the Questions (Part III) on the Cloning Timeline Activity Discussion and 

Questions  

student handout (S-3) in one of the following ways:

- Discuss the questions as a class.

- Ask students to choose a question and write a one-page response using 

information from the constructed timeline to support their answer.

- Have students chose one question to answer by drawing a mural, comic 

strip, or fl ip-book using information from the constructed timeline.

- Assign each question to a small group to discuss and present their answer 

to the rest of the class.

3. Adaptations

•  This activity can be done as a whole class or within smaller groups.

•  Ask students to discuss their articles in small groups and decide on an order 

before beginning their presentations.

•  Have students use a highlighter to highlight key elements (in addition to the 

headline) in their newspaper article before presenting.

•  Ask students in more advanced classes to present an article summary, in 

addition to the title and summary sentence, to the class

4. Assessment Suggestions

•  See Activity Part Three, above.
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II. ADDITIONAL RESOURCES

A. Activity Resources - linked from the online Activity Overview:

http://gslc.genetics.utah.edu/teachers/tindex/overview.cfm?id=dolly

•  Website: For more information on the events in the timeline, see Additional 

Resources for the Cloning in Focus module at http://gslc.genetics.utah.edu/units/

cloning/cloningresources/

•  Website: For animations of the cloning techniques described in the timeline see 

The Clone Zone in the Cloning in Focus module at http://gslc.genetics.utah.edu/

units/cloning/clonezone/

III. MATERIALS

A. Detailed Materials List

•  Copies of The Cloning Times newspaper articles (cut each page in half along the 

dotted line) – one set per class

•  Copies of the Cloning Timeline Activity Instructions (S-1), Cloning Times Record  

(S-2) and Cloning Timeline Activity Discussion and Questions (S-3) – one for 

each student

•  Stickers in two different colors – one of each color per student

•  Transparent (“Scotch”) tape or masking tape

•  Highlighters (optional – see Adaptations)

IV. STANDARDS

A. U.S. National Science Education Standards 

Grades 5-8: 

•  Content Standard C: Life Science - Structure and Function in Living Systems; 

all organisms are composed of cells that grow, divide and differentiate to form 

tissue

•  Content Standard C: Life Science - Reproduction and Heredity; hereditary

information is located in genes that are responsible for specifying traits

•  Content Standard E: Science and Technology; technologies enable scientifi c 

discovery; scientifi c discovery progresses with technology

•  Content Standard G: History and Nature of Science - Science is a Human 

Endeavor

•  Content Standard G: History and Nature of Science - Nature of Science; 

scientists test explanations of nature through experiments
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•  Content Standard G: History and Nature of Science - History of Science; many 

individuals have contributed to scientifi c ideas and realities

Grades 9-12: 

•  Content Standard A: Science as Inquiry - Understandings About Scientifi c 

Inquiry; scientists inquire about how living systems function and conduct

investigations to discover new aspects of those systems; new techniques and

tools guide inquiry and contribute to the advance of science

•  Content Standard C: Life Science - The Cell; the nucleus guides cell division 

and development

•  Content Standard C: Life Science - Molecular Basis of Heredity; instructions for 

specifying characteristics of organisms are carried in DNA

•  Content Standard E: Science and Technology - Understandings About Science 

and Technology; technologies enable scientifi c discovery; scientifi c discovery

progresses with technology

•  Content Standard F: Science in Personal and Social Perspectives - Science 

and Technology in Local, National and Global Challenges; progress in science 

and technology can affect and is affected by social issues and challenges

•  Content Standard G: History and Nature of Science - Science is a Human 

Endeavor

•  Content Standard G: History and Nature of Science - Nature of Scientifi c 

Knowledge; scientists test explanations of nature through experiments

•  Content Standard G: History and Nature of Science - Historical Perspectives; 

many individuals have contributed to scientifi c ideas and realities; changes in

science occur as small modifi cations in extant knowledge

B. AAAS Benchmarks for Science Literacy

Grades 6-8: 

•  The Nature of Science: Scientifi c Inquiry - scientifi c knowledge is subject to 

modifi cation as new information challenges prevailing theories

•  The Living Environment: Heredity - an egg multiplies to form a complete 

organism

•  The Living Environment: Cells - cells repeatedly divide to create an organism

•  The Nature of Technology: Science and Technology - technology is essential to 

science

Grades 9-12:

•  Nature of Science: Scientifi c Inquiry - changes that take place in the body of 

scientifi c knowledge are small modifi cations to prior knowledge and the testing,

revising and occasional discarding of theories never ends

•  The Nature of Science: The Scientifi c Enterprise - progress in science and 

invention depends heavily on what else is happening in society
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•  The Living Environment: Heredity - information passed from parent to offspring 

is coded in DNA; genes can be inserted to produce desirable traits

•  The Living Environment: Cells - cells have specialized parts

•  The Nature of Technology: Science and Technology - technology makes it 

possible for scientists to extend their research

•  The Nature of Technology: Issues in Technology - social forces strongly 

infl uence which technologies will be developed and used

C. Utah Core Curriculum

Intended Learning Outcomes for the Utah Secondary Core Curriculum in Science:

Students will:

4. Demonstrate awareness of the Social and Historical Aspects of Science

a) Understand that social and cultural forces have infl uenced the historical 

development of science. 

b) Understand how technological advances have infl uenced the progress of 

science, and how science has infl uenced developments in technology. 

c) Appreciate the challenges faced by scientists in the past and respect the 

contributions these men and women have made to advancing science

and technology. 

d) Recognize the personal relevance of science in daily life. 

e) Respect the contributions of science to the quality of human life. 

f) Recognize the interdependence of science, technology, and society. 

h) Respect the contributions scientists make to informing public policy 

debates, but acknowledge that policy issues cannot be resolved by

science alone because value issues must also be considered.

Biology (9-12):

•  Standard 2: Students will understand the classifi cation and function of cells

Objective 1: Investigate the structure and function of cells

- Report the role technology plays, past and present, in the understanding of

cells

•  Standard 4: Students will analyze how genetic information is passed from one 

cell to another.

Objective 3: Research and analyze perspectives on issues related to genetic

technologies

- Evaluate applications of genetic technologies

Biology: Human Biology (9-12)

•  Standard 2: Students will understand the classifi cation and function of cells

Objective 1: Investigate the structure and function of cells

- Report the role technology plays, past and present, in the understanding of

cells
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•  Standard 3: Students will analyze how genetic information is passed from one 

cell to another.

Objective 3: Describe the signifi cance and impact of genetic alteration on living 

things

- Describe applications of genetic technologies
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YEAR SUMMARY SENTENCE

1885 Sea urchins cloned by shaking one embryo into two separate cells.

1902 Salamander cloned by using a noose to separate cells from an early embryo.

1928 The nucleus of cells controls the development of a salamander embryo.

1952 Frog cloned by nuclear transfer from a tadpole embryo.

1968 Frog cloned by nuclear transfer from a differentiated tadpole cell.

1975 Rabbit cloned by embryonic cell nuclear transfer.

1986 Sheep cloned by embryonic cell nuclear transfer.

1987 Cow cloned by embryonic cell nuclear transfer.

1995
U.S. President Clinton requested legislation to protect human research 

subjects.

1996 Sheep cloned by nuclear transfer from cells grown in the laboratory.

1996 Sheep cloned by somatic cell nuclear transfer.

1997 U.S. President Clinton blocked federal funding on human cloning research.

1997 Monkeys cloned by embryonic cell nuclear transfer.

1997 Transgenic sheep clones can produce treatments for human medical disease.

1998 Perspectives on cloning humans and human cloning research.

1998 Female mouse cloned by somatic cell nuclear transfer.

1999 Male mouse cloned by somatic cell nuclear transfer.

2001
Human cloning might solve problems of couples having diffi culty in becoming 

pregnant.

2001
Human cloning might also be used to create stem cells for new 

medical treatments.

2001 U.S. President Bush bans federal funding of all human cloning research.

2002 Different perspectives on human cloning and its possibility.

2002 Human cloning bill passed in the U.S. House of Representatives.
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A. Cloning Timeline Events



S-1http://gslc.genetics.utah.edu© 2002 University of Utah   

Name Date

Permission granted for classroom use.

Introduction

During the 1990’s, cloning stole the limelight. Dinosaurs came back to life in the Jurassic 
Park movies, Dolly the sheep burst onto the scene, and suddenly we faced the possibility 
that humans too could be cloned.  

Less obvious in the midst of all the buzz was the fact that cloning is nothing new: its rich 
scientifi c history spans the past 100 years, and continues to progress quite rapidly.  In this 
activity, you and your classmates will construct a timeline on the history of cloning.

PART I – Activity Instructions

1. Silently read through your Cloning Times newspaper article. Think about whether 
your event might have occurred before or after the cloning of Dolly the sheep in 
1996.  Write at least one reason for your decision below.

2. When called upon, present the headline and summary summary sentences (in 
boldface type) of your newspaper article to the class.  Then, place the article on the 
timeline where you think the event might have happened relative to those that are 
already posted. Explain why you placed it where you did.

3. As you listen to other students present their events, think of where your event might 
have occurred relative to theirs on the timeline.  Does your event seem less or more 
advanced than what has been presented?  Be prepared to explain your reasoning.  

4. Your teacher will instruct you to fi ll out a few signifi cant headlines in the correct 
place on your Cloning Times Record (page S-2) when your classmates present them.  

5. After all of the events are in the correct order, you will be given time to add the rest 
of the summary sentences to your Cloning Times Record.  

CLONING TIMELINE ACTIVITY INSTRUCTIONS
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The Cloning Times Record

What does the timeline spell out?   ___   ___   ___   ___   ___        ___   ___  ___   ___      
        
        ___        ___   ___   ___   ___         ___   ___   ___        ___   ___   ___   ___   ___



S-3http://gslc.genetics.utah.edu© 2002 University of Utah   

Name Date

Permission granted for classroom use.

PART II – Discussion

1. Which scientifi c event do you think is the most signifi cant in the history of cloning?  
Place a sticker on that event on the timeline.  Be prepared to discuss and defend why 
you think that discovery had a large impact on scientifi c research.

2. What social or political event do you think is the most signifi cant in the history 
of cloning?  Place a different sticker on that event on the timeline.  Be prepared to 
discuss and defend why you think that event was important.

PART III – Questions

1. Outline a brief history of cloning, highlighting breakthrough events that show 
different techniques.

2. What do you notice about the progression of organisms that have been cloned? What 
factors might infl uence the ease of cloning a particular organism?

3. Describe how cloning techniques have changed through time. Which techniques or 
principles have endured?

4. Explain the difference between using embryonic cells and differentiated adult somatic 
cells for cloning. What characteristics of embryonic cells led scientists to use them 
for the fi rst cloning experiments? What characteristics of differentiated adult somatic 
cells made them more diffi cult to use for cloning?

5. Throughout the history of cloning, have there been periods of low or high scientifi c 
activity?  Why do you think this has or has not happened?

6. Explain why the cloning of Dolly the sheep was such a major scientifi c breakthrough.

7. Are scientists as close to cloning humans as you thought?  Support your answer with 
timeline entries.

CLONING TIMELINE ACTIVITY DISCUSSION AND QUESTIONS
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