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This presentation will last 30 minutes, organized as follows:

– Introduction to the Development of Statistical Tasks on
Energy Resiliency and workshop data distribution (5 min.)

– Reflections on the Workshop How to Develop Statistical
Tasks on Energy Resiliency Using Data from the APEC
Energy Database, held on February 11, 2017 (20 min.)

– Conclusion Remarks (5 min.)
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• From the cross-border lesson study between Japan and Thailand
carried out during the last APEC meeting:
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• From the cross-border lesson study between Japan and Thailand
carried out during the last APEC meeting:



• What kind of questions, involving data
representation and data analysis, would you
pose from this lighting scenario?

• Remember: When analyzing data, the role of a
student or a statistician is to be a “data
detective,” to uncover the stories that are
hidden in the data.
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• As “data detectives”, people are expected:
̶ to note important signals in the variability of the

data,
̶ to develop and share their reasoning about

sources of variation in data over time, and
̶ to engage in informal inferential reasoning

(“imagine the future”) by using data as evidence
of estimations, predictions and generalizations.

Introduction to the Development of 
Statistical Tasks on Energy Resiliency

(English & Watson, 2015; Makar & Rubin, 2009; Shaughnessy, 2007).
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• By doing so, we will have opportunities to engage in the following
4 levels of reading graphs (Shaughnessy, 2007):

• When “reading behind the graph”, one might conjecture about
the possible causes that might affect the phenomenon
represented over time (i.e., historical, economic, or
demographic potential sources of variation in the data), and use
some “data detective” skills to analyze graphical information.

̶ Reading the graph/data 
̶ Reading within the graph/data
̶ Reading beyond the graph/data
̶ Reading behind the graph/data
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̶ engage in the “Practice of Statistics”.

• Challenging students with problems and questions in which they
have to analyze data collected over time using graphical
representations, provide students with opportunities to:
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̶ empower them as statistically literate citizens, and

Introduction to the Development of 
Statistical Tasks on Energy Resiliency



• Also, students will be able to engage in the following eight
behaviors regarding understanding of graphs, fundamental
to develop students’ basic graph sense, and critical,
mathematical and statistical literacy (Shaughnessy, 2007):
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• From the workshop, nine activities were developed.

• Today, we would like to share two activities from that 
workshop.

̶ Task 1: Predicting the Energy Consumption for Japan 
and Thailand (by Prof. Wagner)

̶ Task 2: Comparing the Ratio of the Total CO2

Emissions and the Total Energy Consumed by Japan 
and Thailand (by Prof. Patsy and Prof. Roberto)
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Task 1: Predicting the Energy Consumption for Japan and Thailand (by Prof. Wagner)

• Using the “Fuel Energy Consumption” data from the APEC Energy Database, 

Prof. Wagner designed the following task. 
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Task 1: Predicting the Energy Consumption for Japan and Thailand (by Prof. Wagner)

• We need to see this task from the perspective of the following 
contexts:
̶ on the context of mathematics and statistics,
̶ on the context of daily life or socio-economical welfare, and/or
̶ on the context of sustainable development goals.
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• This task addresses two very interesting mathematical ideas:
obtaining the equation for a parabola given three points
(matrixes, system of equations), and quadratic regression.

• Solving the system of equations will be needed to answer this
task, as well as the use of technology (e.g., carry out
regression and obtaining the trendline through Excel, or
solving the system of equations using online resources, such
as the Wolfram website, which will allow students to engage
in a modelling context).
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• After obtaining the regression (parabola) equation, students
should be able to make predictions using the obtained model.

• The model should not be
blindly followed (e.g., Japan
energy consumption from
2025.) Never stop being a
data detective!

• Impact on ourselves? On our
country? On our world?
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Task 2: Comparing the Ratio of the Total CO2 Emissions and the Total Energy 
Consumed by Japan and Thailand (by Prof. Patsy and Prof. Roberto)

• Using the “Total CO2 Emission” data and the “Total Energy Consumption” data 

from the APEC Energy Database, Prof. Patsy and Prof. Roberto designed the 

following graph, representing the ratio “Total CO2 emission” / “Total Energy 

Consumed” in Japan and Thailand, respectively. 
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• The task designers were
impressed by two particular
“discontinuities” (or “sudden
changes”) in the graph.

• They believed such changes in the graph behavior would attract 
the attention of students and everyone.

• The first discontinuity is that on the Japanese curve, a big 
increase on CO2 emission per unit of energy consumed starting 
around 2011.

• The second discontinuity is on the Thai curve, in which a big 
drop on CO2 emission per unit of energy is seen from around 
2004. 
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• Statistically speaking, what does
this ratio means? How can we
handle this ratio?

• How could the intersection of the lines be understood?

• Consider population, country area, geography, climate, …

• Providing data-based explanations to the behavior of the
variable in this graph is rooted on critical questioning (Gal 2004),
and will enhance data-based argumentation and statistical
reasoning in students (delMas 2002).

• Total energy consumption (ktoe)
vs. Total CO2 Emission (kt-c).



• Dynamic graphs can elicit critical questions from
students, such as the following:

- What is the overall pattern in the data?
- Why might be the data varying in the way it is?
- Why does this variable have a similar/different trend

that the one shown by another country?
- What might happened in a particular period of time

(e.g., in 2011) in the region under examination, to
explain the behavior of the variable during that
period?

- What might happen in the next five years, and why?

Conclusions
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Conclusions

• The analysis of energy-related data proposed here
corresponds to Level B of statistical reasoning outlined
in the GAISE framework (Franklin et al. 2007).

• Analyzing dynamic graphs encourage good questions
and good conversation in the mathematics classroom.
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• Students are expected to generate dynamic graphs and
consider how a particular variable varies for a single
case but also how it varies between different cases
(Franklin et al. 2007).



Conclusions

• Starting with a counterintuitive idea (e.g., the
refrigerator acting as a heater, or city lights as
light pollution) will motivate students to collect
data, and then engage in statistical investigations.

• Law of Conservation of Energy (on an intuitive
level, before the formalization).

• The heat doesn’t vanish, it’s transferred to the
room and after to the outside.
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Conclusions

• Estimate the energy spent by a washer machine by 
kilogram of laundry load.

• Water consumption, electric consumption, coal
consumption, oil consumption, ...

• Comparison between the energy consumption of
mercury-filament light bulbs, LED bulbs,
fluorescent lamps．

• Make sure students take into account the
difference in countries’ climatic conditions.
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Conclusions

• Students will have the opportunity to compare
their own empirical results with national and
regional data, using the APEC Energy database.

• Data on energy sources, energy consumption,
CO2 emissions, etc., are available in the database,
very useful for verifying students’ hypotheses.
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• Let us assume the role of “data detectives” in our 
classrooms! Let’s use real-life energy data from APEC!

Conclusions
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Questions and Comments are Welcomed
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