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1.1 STEM Investigations

Inquiry Based Learning Activity: E-Poster Activity
Summary:

In this activity students utilise the deep knowledge and understanding they have gained from the STEM Investigations unit to utilise the scientific method, collect and analyse data and communicate the results of their findings. The activity involves students utilising inquiry based learning strategies to apply appropriate design, production and evaluation skills to a contemporary problem based on energy. 
Activity Description:

Students are to form teams from 2 to 5 members per project, 3 is recommended in order to produce research on an energy based problem. Students are to present their findings on the form of a poster and a verbal presentation. See details below;
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DATA COLLECTION

All of the data used in this investigation were obtained from the databases of various secondary sources.

INTRO

When you close your eyes and think of the
term “solar”, what do you imagine? Your
response will most likely to be filled
something positive, such as taking an
innovative, efficient and renewable step
towards the future.

The installation numbers for small-scale solar units by state and territory was sourced from the Clean Energy Regulator (CER). The average electricity prices for each state in
the National Electricity Market since the financial year of 2009 were sourced from the databases of the Australian Energy Market Operator (AEMO). Unfortunately, the
National Electricity Market only encompasses the Australian states of NSW, QLD, SA, TAS and VUC, and does not provide data on the average electricity prices in WAS and
NT. In addition, the number of total dwellings per state and territory, sourced from the ABS Census data,were used to calculate the percentage of dwellings in each state

and territory that had installed solar generation units. These figures were used to accurately compare solar installations within each state by accounting for the significant
differences in population.

Energy has been quintessential in today’s
society; millions of people around the world
use energy to live their lives. Energy is used
for almost everything, ranging from the
commitment of small, simplistic deeds, such
as charging your phone to something more
adept and complex, such as providing
power to an entire city.

The data used in this investigation is high quality, as it is sourced directly from the databases of reliable websites. The ABS and CER are both government agencies and can
therefore be relied upon to produce accurate data, while the AEMO is a national corporation that is directly responsible for administering and operating Australia’s Natfional
Electricity Market. Because of this, there is also very little variation in the data as there aren’t any massive spreads or forseeable outliers. Thus, due to little variarion and
inconsistencies, all data measurements also have a high degree of accuracy as they are measurements of the total population, rather than of a smaller sample size

that is representative of such population. Comparison groups for this investigation are the population and major states and territories of NSW, QLD, SA, TAS and VIC.

However, as the use of energy increases,
the price does as well.

+ ENERGY PRICES

The time-series graph displays the change and
' ' _ fluctuations in energy prices for NSW, QLD, SA,
Fluctuations in Energy Prices TAS and VIC since to over the past decade.
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One major difference in the graph is the masive

variance of energy prices in TAS from 2015-2016.
Due to this, the one outlier present is TAS in 2016.

It is evident that energy prices have been
increasing. In 2018, both the mean and median
have nearly doubled that of 2009, which shows

m masive increase. The IQR of 2018 is also higher,

mmm which indicates that energy prices today have
more spread, and thus, are more expensive.
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ABSTRACT

This research assessment aims to answer

the focus question of “Has the installation of
solar units changed energy prices¢”. Data
collection involves statistics on the growth of
energy prices and solar units which are
sourced from the ABS, CER and AEMO.

Population sample size includes the total
Australian population. In specific, the amount
of solar installtions per state/territory, and the
amount of total dwellings per state/territory.

COMPARING ENERGY PRICES AND SOLAR INSTALLATIONS

In the scatterplot graph, an Australian average of the

National Electricity Market electricity prices were
Average NEM Electricity Prices Compared to compared with the cumulative number of small-scale
Cummulative Number of Solar Installations in Australia solar installations for Australia. Each data point in the
scatterplot graph represents the data values, from left to
right, for each year between 2009 and 2018.

The collected data implies that the
installation of solar units have been ever-
increasing, while on the other hand, energy
prices have gotten more expensive as well,
though there is yet a correlation to consider.

This time-series graph

shows the percentage of
dwellings with solar installations
from major states and territories
in Australia.

Percentage of Dwellings with Solar Installations

Issues experienced include the lack of 100

data and information on certain states. For %0 2017 2018
example, WA and NT had very minimal and 80

innaccurate information. This is mainly
because of these states/territories have
diferent energy regulators and do not run on
the National Energy Market.

It shows a positive linear trend,
and it is expected to increase in
the coming years. There are
minimal data points as
information on Australian

—o—S5A dwellings could only be obtained
—o—Australia previously in 2011 and 2016

Percentage of Dwellings (%)

As displayed in the graph and highlighted by the trendline,
there is a weak positive correlation between the average
electricity prices of the National Electricity Market and the
total number of solar installations in Australia. These results
indicate that, as the total number of solar installations in
Australia increases, the average price of electricity in

Australia also increases. CONCLUSION
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5 the line of best fit. At the start, the graphs shows that prices prices, the results from the investigation indicated a different relationship. The results obtained suggested
0 200 400 600 800 1000 1200 1400 1600 1800 2000 have decreased as solar installations have increased. that an increasing number of solar installations resulted in increased energy prices.

Number of Solar Installations (000) HoYvever, there was a masswe.splke from 2012 - 2013, which Although the results did not produce the expected outcome, the increasing energy prices could have been
varied the shape of the graph immensly. After 2016, energy influenced by many factors. According to a report published by the Australian Competition and Consumer

prices have increased tfremendously and are at new higha. Commision in 2017 regarding retail electricity pricing, increases in residential electricity bills over the past
decade were due to higher network costs. They found that between 2007 and 2016, wholesale energy costs
These findings are contradictory to the initial hypothesis had actually decreased once the network costs and the price of inflation had been taken into account.

This investigation could be improved by comparing the energy prices and solar installation over a greater
: number of years. This would increase the amount of data available and would highlight a stronger/weaker
decrease energy prices. correlation between energy prices and solar installations, and thus provide more conclusive results.

that an increase in the number of solar installations would
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Overall, with the current data displayed in this statistical investigation, a strong relationship between
energy prices and the number of solar installations cannot be established based only on a weak
correlation. Further investigation needs to be conducted in order to produce an accurate conclusion
regarding the affect of solar installations on the factor of energy prices.




Posters Dimension and Content: 
1. Posters must be two-dimensional (one single sheet) and one-sided. 

2. Topic of investigation must relate to energy or electricity. 

3. Investigation must reflect or illustrate clear aims, methods, analysis, interpretation and communication of collected data or statistical information and findings. 
4. Data used can be collected by students or previously published by someone else (if the data is published, the source must be cited in the poster). 

5. Posters must be presented in English. 

6. Posters must be the original design and creation of students and must cite any content obtained from existing sources using appropriate footnotes and references. 

Syllabus Outcomes:
5.2.1 A student describes how scientific and mechanical concepts relate to technological and engineering practice
5.2.2 A student applies cognitive processes to address real world STEM based problems in a variety of contexts

5.3.1 A student applies knowledge and understanding of STEM principals and processes

5.4.1 A student develops skills in using mathematical, scientific and graphical methods whilst working as a team

5.5.1 A student applies a range of communication techniques in the presentation of research and design solutions
5.8.1 A student understands the importance of working collaboratively, cooperatively and respectfully in the completion of STEM activities
Tips and Hints:
Plan the work and work the plan. A well considered plan will improve the likely value and success of your project. Consider the following: 
1. What areas of studies in energy or electricity may be of interest to you and your team, as well as to others viewing the poster. 

2. What is/are the key question/s you wish to address, or hypotheses to test? 

3. Can quantitative data (numbers) be obtained, within your personal constraints and those of the project, that will help you to answer such questions or hypotheses? 

4. Should, or could, you involve comparisons (e.g. solar versus wind; type of solar cells; etc.) and in what ways may they be compared? 

5. If someone else repeated your project would they obtain the same or similar results? Are you attempting to make some generalisations based on a sample? 

· How have you considered variation? 

· How generalisable are your results? 

· Are you measuring what you intended to measure and need to measure? 

6. Has everyone involved in collecting data used the same method of measurement and is it the best measure? 

· Why did you measure in a particular way? 

7. Are you best to report something graphically, via text or verbally? 

· Does your graph provide a clear message or is it hard to interpret? 

8. How strong are your conclusions and have you noted limitations and why you were unable to overcome them? 

9. Is your poster presentation adequately simple and informative? 

10. Have you used clear headings? 

Marking Guidelines:
Based on the National Secondary Schools Poster Competition












	Poster and Presentation
	Grade

	· Clarity: The e-poster and presentation clearly articulate the objectives, research questions or hypothesis. It is easily understood without any superfluous information. Results and conclusions are professionally communicated. The poster layout is logically ordered and easily understood by a range of audiences.
· Data: Data collected is appropriate for answering the research question stated. Excellent data collection methods have been utilised and referenced in the presentation (e.g., primary data collection by print, internet, survey). All secondary data sources (published reports, databased, web addresses, etc.) are professionally cited. Data collected is of a very high quality (i.e. accurate, reliable, using a reasonable sample size, using appropriate methodologies, etc.) Use of controls or comparison groups have been considered.
· Analysis: Data has been analysed in terms of research question or hypotheses. Analysis is of a high quality and is appropriate to the type of data collected. Research questions or hypotheses have been answered to a high standard. Highly developed conclusions have been written and articulated which are supported by the data. Limitations of the research findings have been clearly articulated.

· Graphs & Tables: The poster utilises high quality graphs/tables/statistics appropriate for displaying and summarising data. Graphs and tables are correctly titled and explained. 

· Presentation: All team member involved in the verbal presentation. Verbal presentation is clear, and concise. The e-poster has a good balance of graphs and text and is presented to a very high standard.

· Creativity/Importance: The research undertaken is highly creative or original in nature. The poster design displays creativity and originality. An interesting question has been answered with an eye catching e-poster design.
	A

	· Clarity: The e-poster and presentation articulates the objectives, research questions or hypothesis. It is easily understood without a great deal of superfluous information. Results and conclusions are well communicated. The poster layout is logically ordered and easily understood by audiences with a high level of technical knowledge.

· Data: Data collected is appropriate for answering the research question stated. Very good data collection methods have been utilised and referenced in the presentation (e.g. primary data collection by print, internet, survey). Most secondary data sources (published reports, databased, web addresses, etc.) are cited. Data collected is of high quality (i.e. accurate, reliable, using a reasonable sample size, using appropriate methodologies, etc.) Consideration of controls or comparison groups is evident.

· Analysis: Data has been analysed in terms of research question or hypotheses. Analysis is of a good quality and is appropriate to the type of data collected. Research questions or hypotheses have been answered to a good standard. Well developed conclusions have been written which are supported by the data. Limitations of the research findings have been included.

· Graphs & Tables: The poster utilises quality graphs/tables/statistics appropriate for displaying and summarising data. Graphs and tables have titles and are briefly explained. 

· Creativity/Importance: The research undertaken is creative or original in nature. The poster design displays some level of creativity and originality. An interesting question has been answered with a quality poster design.
	B

	· Clarity: The e-poster and presentation includes the objectives, research questions or hypothesis. It is easily understood but has some superfluous information. Results and conclusions are evident. The poster layout is logically ordered.
· Data: Data has been collected in order to answer the research question stated. Some data collection methods have been utilised in the presentation (e.g., primary data collection by print, telephone, internet, survey). Some secondary data sources (published reports, databased, web addresses, etc.) are included. Data collected is of a satisfactory quality (i.e. accurate, reliable, using a reasonable sample size, using appropriate methodologies, etc.) 

· Analysis: Some data analysis related to the research question or hypotheses is presented. Analysis is satisfactory and is appropriate to the type of data collected. Research questions or hypotheses have been addressed. A basic conclusion has been written. 

· Graphs & Tables: The poster utilises some graphs/tables/statistics. Graphs and tables are labelled. 

· Creativity/Importance: The research undertaken demonstrates some originality. 
	C

	· Clarity: The e-poster andpresntation is not easily understood and has a great deal of superfluous information. Results and conclusions are not evident. The poster layout is not logically ordered.

· Data: Little to no data has been collected in order to answer the research question stated. Data collection methods are not evident.  At least 1 secondary data source (published reports, databased, web addresses, etc.) has been included. 

· Graphs & Tables: The poster uses some graphs which are labelled. 

· Creativity/Importance: The research undertaken is not original work.
	D

	· Clarity: The e-poster and presentation is not easily understood and has a great deal of information not relevant to the area of study. No results or conclusions completed. Poor layout evident.

· Data: No primary data use to answer research question. 

· Graphs & Tables: The poster has no graphs or tables
· Presentation: The poster is hard to read and follow.
· Creativity/Importance: The research undertaken is not original work.
	E
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