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About Go-Lab 

The Go-Lab project aims to encourage young people to engage in science topics, acquire 

scientific inquiry skills, and experience the culture of doing science by undertaking active 

guided experimentation. Targeting students from 10 to 18 years old, Go-Lab offers the 

opportunity to perform personalized scientific experiments with online labs in pedagogically 

structured and scaffold learning spaces that are extended with collaboration facilities. 

The Go-Lab thus offers students: 

 access and use of scientific instruments (remote and virtual laboratories) for 

investigations 

 access to research data and archives 

 use of advanced tools for data acquisition, analysis, and visualization 

 structured learning spaces based on a well-defined inquiry cycle 

 cognitive scaffolds for the inquiry process 

 facilities and support for communication and collaboration on scientific topics and data 

One of the main components of the Go-Lab Portal is the Inquiry Learning Space (ILS). Inquiry 

Learning Spaces are online labs embedded in resources and scaffolds to offer students a 

complete inquiry learning experience. The Go-Lab portal offers school teachers the possibility 

to create learning spaces customized for their classes and students or to adapt existing inquiry 

spaces. Another benefit of Go-Lab is the possibility to share Inquiry Learning Spaces with other 

teachers and adapt it to fit their purpose. 

Below you will find the content of the “It is good to be beautiful” ILS which can be accessed 

also online under:  

http://www.golabz.eu/spaces/it-good-be-beautiful-understanding-evolution-through-natural-

and-sexual-selection  

  

http://www.golabz.eu/spaces/it-good-be-beautiful-understanding-evolution-through-natural-and-sexual-selection
http://www.golabz.eu/spaces/it-good-be-beautiful-understanding-evolution-through-natural-and-sexual-selection
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1 Orientation 

Dear Student, 

 

In today's lesson you will learn about the importance of natural and sexual selection processes 

in understanding evolution. To study these topics you will work through an inquiry cycle model 

consisting of five inquiry phases (Orientation, Conceptualization, Investigation, Conclusion and 

Discussion). In addition to learning about biology you will also acquire important skills for 

conducting scientific inquiry. You also have the opportunity to perform experiments with the 

online virtual laboratory Sexual Selection in Guppies and collect and analyze data just like the 

biologist John Endler did when he first investigated the balance of natural and sexual selection 

in guppy fish in the 1970s. 

 

Related resources 

 

 YouTube video 1: http://www.youtube.com/watch?v=RxHdzw7E0wU  

o Step 1: Explore more at http://www.birdsofparadiseproject.org. How does evolution 

happen? Through a gradual process called selection. Individuals that are better 

equipped to survive and reproduce pass those traits to their offspring. These 

"selected" changes accumulate over thousands of years. 

 Padlet wall: http://graasp.eu/applications/54ef404ba1400c1f349b9dfb 

o Step 2: Step 2: Classroom Discussion 

Your teacher may want to engage you in a classroom discussion about beauty and the 

perception of physical attractiveness in today's society. To contribute to this discussion please 

use the Padlet Wall below and add a picture of a person you think looks beautiful. 

In the Padlet Wall below you can add a picture by double clicking in the wall and selecting 

whether to add a picture by inserting an URL, uploading a file or taking a photo through a 

webcam. After the Padlet Wall has a sufficient number of pictures your teacher will start a 

discussion about characteristics that are typically judged to be beautiful. Look at the added 

pictures and try to identify common features and share your thoughts with the class. 

 YouTube video 2: http://www.youtube.com/watch?v=ZYUtVsA-wi4  

http://www.youtube.com/watch?v=RxHdzw7E0wU
http://www.birdsofparadiseproject.org/
http://graasp.eu/applications/54ef404ba1400c1f349b9dfb
http://www.youtube.com/watch?v=ZYUtVsA-wi4


o Step 3: Hank delves into the scientific reasons behind why we are attracted to the 

people we're attracted to. It's complicated. 

 Concept map app: http://graasp.eu/applications/54ef404ea1400c1f349b9e02  

o Step 4 : Concept Map 

Now think about and list several positive characteristics you are personally looking for in a 

future mate. Using your list plus the traits already discussed to be considered attractive from 

an evolutionary point of view you will build a concept map to explore the question 'Is it good 

to be beautiful?' For every characteristic please think of potential negative consequences. For 

example, if 'sexy body' is listed as an attractive trait then this likely implies that the person has 

to exercise for several hours each day. If they spend so much time exercising then they do not 

have enough time to study in school. If they do not study enough in school then their career 

options will be limited. 

Please build a concept map to connect the ideas about 'beautiful' characteristics in humans 

with their potential disadvantages. Is it always good to be beautiful? In which type of 

environments might it be better to be average or less conspicuous? 

Please use the Concept Mapper to create your concept map. A concept map helps you visualize 

the relationships between various concepts. First think of as many terms as you can think of. 

Drag the concept button into the concept map and rename it with your term. Then indicate the 

relationship between concepts using arrows. Click on the arrow button and when it is green 

you can draw arrows in the concept map by clicking on a concept. Click again on the arrow 

button to turn it off. 

 Text: http://graasp.eu/resources/54ef404ea1400c1f349b9e09  

o Step 5: Background Information on Guppies 

Our inquiry investigation about natural and sexual selection will use the online virtual 

laboratory Sexual Selection in Guppies. The guppy is a fascinating type of fish. Please read 

about guppies in the Wikipedia article (http://en.wikipedia.org/wiki/Guppy) to acquire 

background information about them. 

 

You can now move on to the Conceptualisation phase. 

 

2 Conceptualisation 

Welcome to the Conceptualisation phase. In this phase you will formulate research questions 

and hypotheses that will be tested with the virtual online laboratory Sexual Selection in 

Guppies. 

 

When the biologist John Endler observed wild guppies in Trinidad in the 1970s, he was puzzled 

by the fact that male guppies exhibited a wide variation in physical appearance depending on 

which part of a stream they lived in. Male guppies in one part of a stream had many colourful 

spots on their sides, whereas male guppies in another location were relatively dull and showed 

only a few spots. Something must have been responsible for causing these variations. 

 

Related resources 

 

 Figure 1: http://graasp.eu/resources/54ef404ea1400c1f349b9e15 

o Step 1: Introduction to Guppy Experiments 

http://graasp.eu/applications/54ef404ea1400c1f349b9e02
http://graasp.eu/resources/54ef404ea1400c1f349b9e09
http://en.wikipedia.org/wiki/Guppy
http://graasp.eu/resources/54ef404ea1400c1f349b9e15


To investigate the variation of spots in guppies the biologist John Endler performed 

experiments in an artificial pond and varied certain variables he thought influenced the 

average number of spots per male guppy. Over time different pond conditions affected the 

average number of spots in the male guppy population. Why did this happen? 

 

In the Sexual Selection in Guppies virtual laboratory you will run simulations to determine what 

key variables determine the average number of spots per male guppy. Figure 1 below shows 

three trends you must simulate. In plot A the number of spots increases over time and reaches 

a relatively large number. In plot B the number of spots occasionally increases or decreases, 

but overall remains the same. Finally, in plot C the number of spots decreases until reaching a 

relatively low number. 

o Step 2: Figure 1. Three plots (A, B and C) of long-term trends in the average number 

of spots per male guppy. 

In order to determine which variables are responsible for the trends in plots A, B and C you 

should familiarize yourself with the descriptions of important variables that can be varied in 

the virtual laboratory. Table 1 shows these variables and their descriptions. 

 

 Table 1: http://graasp.eu/resources/54ef404fa1400c1f349b9e25  

 Questioning Scratchpad app: http://graasp.eu/applications/54ef404fa1400c1f349b9e31 

o Step 2: Research Question Formulation 

You have now been introduced to the different variables in the Sexual Selection in Guppies 

virtual laboratory. Before performing experiments you need to form an overview of your 

research topic and decide what you want to know. You do this by formulating research 

questions. A research question is a question you can answer by doing experiments. 

 

Please think of research questions that can be answered by doing experiments in the Sexual 

Selection in Guppies virtual laboratory. Use the Questioning Scratchpad to formulate your 

questions. Type your research question directly into the white textbox or drag and drop 

question elements into the textbox. Click on the + symbol to add a new research question. When 

you are finished please save your questions by clicking on the icon in the lower left-hand 

corner. 

Hypothesis Tool App: http://graasp.eu/applications/54ef404fa1400c1f349b9e35 

o Step: 3 Hypothesis Generation 

Your next step is to formulate one or more hypothesis. Hypotheses give predictions of the 

effects of certain variables. Scientists use all the knowledge and information they have 

collected about their research topic to make an educated guess about the outcome of the 

experiments. Take a look at your research question(s). Can you make an educated guess about 

the answer of your question(s), based on the knowledge you have collected in the previous 

phase? This educated guess will be your hypothesis. Sometimes you might be able to 

formulate more than one hypothesis per question. 

When you have formulated your hypothesis, think about how confident are you that it is true? 

Use the confidence indicator on the right side of the hypothesis to indicate this level of 

confidence. If the indicator is purple, you are 100% confident. If the circle is grey you are not 

at all confident. 

 

http://graasp.eu/resources/54ef404fa1400c1f349b9e25
http://graasp.eu/applications/54ef404fa1400c1f349b9e31
http://graasp.eu/applications/54ef404fa1400c1f349b9e35


Please use the hypothesis scratchpad below to formulate one or more hypotheses. Drag and 

drop hypothesis items into the hypothesis box. If you want to add your own items you can type 

them into the grey box and drag them into the hypothesis box. Click on the + symbol to add a 

new hypothesis. When you are finished please save your hypotheses by clicking on the icon in 

the lower left-hand corner. Remember to indicate your confidence of each hypothesis using the 

confident indicators. 

 

You can now move on to the Investigation phase. 

 

 

 

3 Investigation 

Welcome to the Investigation phase. You have stated your research questions and hypotheses 

and are now ready to use the virtual laboratory Sexual Selection in Guppies. Your aim in the 

Investigation phase is to gather evidence to answer your research questions and confirm or 

disconfirm your hypotheses. 

Related resources 

 

1. Experiment Design Tool App: http://graasp.eu/applications/54ef404fa1400c1f349b9e45  

a. Before you start your experiment you first have to make a plan. The Experimental 

Design Tool will help you with this. This tool asks you to indicate the variable(s) you 

want to change from one experiment to the next (i.e. independent variables), the 

variable(s) you want to keep the same (i.e. control variables), and the variable you 

want to observe/measure (i.e. depedent variable). 

Please consider you research question(s) and hypotheses when designing your 

experiment. If you do not recall them then go back to the Conceptualisation phase. 

Based on your hypotheses drag and drop the items to the correction locations (i.e. 

which variables will be varied or kept the same). This is done in the Plan tab. In the next 

tab, Design, you must specify values for your variables that you will test in your 

experiment. After the Design tab click on the Run tab and perform the required 

experiments using the Sexual Selection in Guppies virtual laboratory (scroll down below 

to find the lab). Record the result of your experiment in the white box on the right hand 

side of the Run tab. When all experiments have been performed click on the Analyse 

tab. Based on this summary you can move on to the Observation section below. 

 

2. Observation Tool App: http://graasp.eu/applications/54ef404fa1400c1f349b9e49 

a. The Observation tool below will be used only after you finish all your experiments and 

have created an Analyse table using the Experimental Design Tool. Your observations 

are a summary of the experimental results from the Analyse table and will be used to 

compare with your initial hypotheses in the Conclusion phase. 

You can add a new observations by clicking on the + button. Make sure you use a new 

line for each observations. 

 

http://graasp.eu/applications/54ef404fa1400c1f349b9e45
http://graasp.eu/applications/54ef404fa1400c1f349b9e49


Write down your observations. Use the + button to create a new line. 

3. Lab Sexual Selection in Guppies: http://graasp.eu/applications/54ef404fa1400c1f349b9e4d  

a. Virtual Laboratory Sexual Selection in Guppies 

Experiment with the virtual laboratory to test your hypotheses. In order to change 

variable values please use the sliders in the simulation. After setting your variables 

press the Setup button to initialize your experimental conditions. Then press the Go 

button to start the experiment. To stop the simulation press again the Go button. 

b. If you are experiencing technical problems (i.e. security setting restrictions) with the 

Java-based lab then please click here: 

http://graasp.eu/ils/54d36f7f479265d7425bf980?lang=en  

4. Table 1 htm: http://graasp.eu/resources/54ef404fa1400c1f349b9e54  

a. As a reminder, the table below shows the key variables under your control in the 

virtual laboratory. 

5. You can now move on to the Conclusion phase. 

4 Conclusion 

Welcome to the Conclusion phase. You have made investigations using the virtual laboratory 

and increased your knowledge about evolution and the processes of natural and sexual 

selection. Based on the evidence you collected you are ready to state your final conclusions. 

 

1. Conclusion Tool App: http://graasp.eu/applications/54ef404fa1400c1f349b9e65  

a. Step 1 

You have collected all your data. Now you have to see whether this data can help you to confirm or 

disconfirm your hypothesis. 

Load your hypothesis in the tool by clicking on the open button. Now click on the + button. Think about 

the data you collected, which data will help you to confirm or disconfirm your hypothesis? Open this 

data and click on the > button. 

Now think about the observation that you added in the observation tool. Will any of these observations 

help you confirm or disconfirm you hypothesis? Add these as well, by clicking on the open button and 

selecting the relevant observation(s). 

Compare your data and observation with your hypothesis. Did your confidence in your hypotheses 

change based on your data and observations? How much confidence do you have now that your 

hypothesis is correct? Adapt the confidence circle to reflect the confidence you have now. 

Can you argument why your confidence has changed? Write down your arguments in text box below 

the confidence circle. 

 

Please use the conclusion tool to compare your data and observations with your hypotheses. Adjust the 

confidence circle and argument why your confidence had changed. 

 

2. You can now move on to the Discussion phase. 

 

5 Discussion 

http://graasp.eu/applications/54ef404fa1400c1f349b9e4d
http://graasp.eu/ils/54d36f7f479265d7425bf980?lang=en
http://graasp.eu/resources/54ef404fa1400c1f349b9e54
http://graasp.eu/applications/54ef404fa1400c1f349b9e65


You are now in the Discussion phase. Here you will engage in Reflection and Communication 

activities. Reflection is an important learning strategy to improve your future performance in 

inquiry. Effectively communicating and sharing knowledge is a very important part of a 

professional scientists' work. 

 

Step 1: Reflection  

You have now completed the entire inquiry investigation. Please reflect on your learning 

using the Reflection Tool below. 

 

Related resources: 

 

1. Reflection Tool App: http://graasp.eu/applications/54ef404fa1400c1f349b9e75  

Step 2: Communication 

Please prepare a slideshow presentation using the software of your choice, the length of which 

depends on your teacher's requirements, on the topic of evolution and the balancing forces of 

natural and sexual selection. Highlight the important findings from your inquiry study using the 

online virtual laboratory Sexual Selection in Guppies. Explain and justify the relationships you 

discovered between the variables studied in your hypotheses. In your report discuss the 

influence of environment in shaping the different characteristics of guppies. Compare your 

conclusions with those made by John Endler in his observations of wild guppies in Trinidad. 

 

Face-to-face presentation is an important part of how professional scientists communicate their 

research results. It is time for you to communicate your conclusions and inquiry experience to 

your classmates.  

 

Congratulations! You have now completed your inquiry learning experience. 

 

FYI: The original research article by John Endler on natural selection in guppies is entitled 

"Natural selection on color patterns in Poecillia reticulata" and was published in 1980 in the 

journal Evolution. 

 

http://graasp.eu/applications/54ef404fa1400c1f349b9e75

