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Abstract
Inquiry Based Learning (IBL) is a method of teaching by posing questions, problems and
scenarios to help students learn through their own agency and investigation rather than direct
instruction from the teacher. Many students today lack the ability to build arguments, defend
their reasoning, and justify their thinking. Since the adoption of the Common Core State
Standards there has been a push for students to have a deeper understanding of the mathematical
concepts they are being taught. One key factor of mathematical understanding is the ability to
justify why a particular mathematical statement is true or where a mathematical rule comes from.
IBL allows students to gain a better understanding of a topic because they have a chance to
explore a topic more deeply and make their own connections about what they are learning. This
Curriculum Project incorporates a unit of lessons created to teach graphing quadratic functions
using IBL. The unit plan aligns to the NYS Common Core State Standards for students in an
Algebra I classroom.
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Introduction
Across the nation very few 8th grade students are highly proficient in critiquing the reasoning of
others (Ike, 2014). The importance of students building arguments to support their solutions to
problems and then defending these arguments is unquestionable. There is a need for more
knowledge about the types of classroom communities that promote reasoning and justifications
(Ike, 2014). Inquiry based learning (IBL) is a strategy that can be used to promote student’s
ability to build arguments, defend their reasoning, and justify their thinking. IBL is a form of
active learning that starts by posing questions, problems or scenarios—rather than simply
presenting established facts or portraying a smooth path to knowledge. Students use the prompt
to explore mathematical concepts. The teacher facilitates the discovery by asking questions and
guiding the conversations that students are having. Recent years have seen a growing call for
inquiry to play an important role in mathematics education. This Curriculum Project applies IBL
into the instruction of graphing quadratic functions, which is a key topic for high school students
to understand. Included are Algebra I lessons generated around IBL to support student
exploration into graphing quadratic functions. It is important for students to build arguments to
support their solutions to problems and then defend these arguments to their peers. Thus this
Project was also designed around students discussing, reasoning, and justifying their solutions.
Literature Review
Many studies have been conducted, and are ongoing, on the learning implications of IBL
(Alfieri et al., 2011; Minner, Levy & Century, 2010). Alfieri, Brooks, Aldrich, and Tenenbaum
(2011) performed a meta-analysis comparing inquiry to other forms of instruction, such as direct
instruction or unassisted discovery, and found that inquiry teaching resulted in better student
understanding (Alfieri, Brooks, Aldrich, & Tenenbaum., 2011). Miner, Levy, and Century
(2010) also did a study on the effects on IBL in the classroom and concluded a positive trend
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supporting inquiry-based science instruction over traditional teaching methods found in a
research synthesis (Minner, Levy & Century, 2010).
Definition of Inquiry Based Learning
According to Caswell and LaBrie (2017), IBL is an instructional practice where students
explore content by posing, investigating, and answering questions. Students are at the center of
the learning experience and take ownership of their own learning. They often work
independently and in small collaborative groups. (Caswell & LaBrie, 2017). Friesen and Scott
(2013) researched IBL in the Alberta Ministry of Education and formulated a similar definition.
They describe the process of inquiry as having students collaborate to create new knowledge
while also learning how to think critically and creatively, and how to make discoveries—through
inquiry, reflection, exploration, experimentation, and trial and error. Friesen and Scott (2013)
also discuss how inquiry is primarily used in other content areas. They state that social studies
and science are two main content areas that students use inquiry. Social Studies is a subject
where students construct meaning in the context of their lived experience through active inquiry
and engagement with their school and community (Friesen & Scott, 2013). Similarly, one of the
core foundations of the science program in Alberta involves helping students develop the skills
required for scientific and technological inquiry, for solving problems, for communicating
scientific ideas and results, for working collaboratively and for making informed decisions
(Friesen & Scott, 2013). It is common knowledge that in order to learn science, students must
investigate, explore, and test hypotheses that they create.
However, IBL is used less frequently in the mathematics classroom, yet the state and
nation wide standards are calling for inquiry to help students understand the processes they are
learning. Instead, too often, students are expected to understand problem solving after being
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shown the necessary procedures to get to the correct answer. In a classroom that does not focus
on mathematical concepts, the reasoning behind how the mathematics holds together may be
missing. Students need to have the opportunity to construct meaning that is memorable and
effective towards recall of learning. This also requires students to be invested in their education
(Caswell & LaBrie, 2017). With engagement the likelihood of learning increases. Learning, as
defined by cognitive load theorist, is a permanent change in long term memory, meaning what
has been learned can be recalled and used as needed to support future learning (Van
Merrienboer, Kester & Paas, 2006).
Methods of Inquiry Based Learning
Research has addressed ways to use IBL in the classroom (Caswell & LaBrie, 2017;
Pedaste et al., 2015). Pedaste et al. (2015) perceived the best approach was the five-phase inquiry
cycle where the phases are: orientation; conceptualization phase; investigation; conclusion; and
discussion. The aim of orientation is to get the learner started with a new topic for investigation.
One has to explore or observe a topic to get interested in it and become engaged as a learner with
the topic. The cycle continues with the conceptualization phase. This phase is dedicated to
questioning and hypothesis generation. Pedaste et al. (2015) emphasizes the importance of
making a hypothesis or prediction before the learner can start with planning an exploration or
investigation. The next phase in the inquiry cycle is investigation. In this phase, students are
exploring, observing, and experimenting with their topic. This will look different based on the
content area and demographic of the students in the class. Regardless of how the investigation
phase looks, it should always include students creating a plan to approach their investigation and
analyzing their results. The fourth and fifth stages in the inquiry cycle are conclusion and
discussion. These go together and require collaboration among the students and teacher. The
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teacher should facilitate a discussion among students to reach the desired conclusion (Pedaste et
al., 2015). In this phase, students should always take time at the end to reflect on what they
learned and the processes they used to arrive at an acceptable solution. There are other methods
such as the Moore method and Laursens’ twin pillars (Caswell and LaBrie, 2017; Kinsey &
Moore, 2014) yet these have not been the focus of this Curriculum Project.
Effects of Inquiry Based Learning
A number of studies seek to compare IBL classrooms with non-IBL classrooms.
Research has shown that students who participate more in classroom discourse obtain higher
scores on standardized testing (Caswell & LaBrie, 2017). Mathematical discourse refers to the
communication that occurs in the mathematics classroom as students verbalize their own ideas
and critique those of their peers (NCTM, 2010). Increasing mathematical discourse in the
classroom results in higher scores, in general, regardless of race, poverty, and/or gender
differences (Caswell & LaBrie, 2017). Pavlova did a study on the effects of IBL on English
language learners (ELLs). There is a big focus on ELL language development in the mathematics
classroom and many thought that IBL would not be a good approach to use as it is heavily
dependent on the student’s ability to have meaningful discussions (Pavlova et al., 2015).
However, ELLs showed a higher proficiency on standardized tests in science, mathematics,
ELA, and reading the longer they were enrolled in IBL classes (Pavlova et al., 2015). A big
reason for this is that students are able to construct context with hands-on activities. They also
developed a positive attitude toward learning while engaging in mathematical discourse. Group
work provides students, particularly ELLs, the opportunity to hear the directions multiple times,
ask questions, practice what to say, and communicate in their native language thus gaining
access to the task and meaningful discourse (Pavlova et al., 2015). It also gives them the
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emotional power to share their experiences and make a link between their home language and the
language they are using in the classroom environment. There have also been studies from college
level mathematics instruction regarding effects of IBL (Friedman et al., 2009), but the
investigation of these are outside of the focus of this Curriculum Project.
Curriculum Design
The Standards for Mathematical Practice (SMP) are a vital component of the Common
Core State Standards for Mathematics (CCSSM). They describe the levels of knowledge and
expertise that mathematics educators should seek to develop in their students (Ike, 2014). While
there are eight SMP, this Curriculum Project focuses on the third practice: Construct viable
arguments and critique the reasoning of others. Students proficient in this practice are more
prepared to justify their conclusions, reason inductively and deductively, and create arguments
within the context of the problem they are faced. The lessons in this Project align with Pedaste et
al. (2015) five-phase inquiry cycle. Each phase (orientation, conceptualization, investigation,
conclusion, and discussion )are identified for each lesson. The Algebra I lessons on graphing
quadratic functions contain all necessary tasks, questions, activities for a successful
implementation of the IBL approach. Keys for the lesson materials are placed in the appendix.
To be successfully implement the IBL approach teachers must know their students, their
needs and their abilities. Thus, it may take some students more time especially if they are used
to being told and given the information they are to learn. It is important to encourage students to
keep trying, ask many different questions to allow for different points of entry, and use flexible
grouping where students feel safe and comfortable sharing information. The lessons are designed
for a double period model. Each lesson will take approximately 80 minutes. This unit can also be
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broken down into six 40-minute lessons. Before each day’s lesson the author provided guidance
and tips for successful implementation of the lesson.
Lesson #1
The goal of this lesson is for students to discover a quadratic function on their own
without any formal vocabulary introduction. The purpose is for students to see that this function
is different from linear and exponential that they have previously learned about. Part 1 is meant
for students to see a quadratic function in a real-world context and start thinking about key
features without knowing their names. When using IBL the teacher should encourage students
that the only ‘wrong’ answer is to not put any answer at all. The discussion stems around
students sharing their ideas. Once the students share their ideas, the teacher can guide the
discussion to get the students to understand the topic.
Introducing the video at the start of the lesson is the orientation phase of IBL. The video
is meant to act as the hook to engage students with this new topic. After watching the video, the
students enter the conceptualization phase where they generate hypotheses about graphing this
situation. Once students finish part 1, a class discussion is used to share student ideas. The
questions provided in part 1 are there to organically lead the discussion into how to graph a
quadratic function. As students come to part 2, we reach the investigation phase of IBL. Students
investigate how to graph the motion that they saw on the video and put it into mathematical
context. The purpose of part 2 is for students to sketch a graph of the diver’s motion and discover
the key points that make up a quadratic function. This will lead into a discussion about the
formal definition of these key points of a quadratic function. The conclusion and discussion
phases of IBL come as students share their responses to part 2, and apply their new knowledge to
part 3. The author has added in a vocabulary briefcase which is used for English Language
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Learners (ELLs). When learning new vocabulary, the briefcase allows ELLS and all students to
think about the vocabulary word, break down the word, and represent it pictorially, and create
their own definition. It is recommended to use with all students as all students can benefit from
thinking critically and processing new mathematical vocabulary. The lesson ends with a fluency
example to test and apply students' new knowledge on graphing quadratic functions. The author
suggests that this piece of the lesson be done individually. After attempting the problem
individually, students can discuss in their groups before sharing as a class.
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Mathematician:____________________________________________ Class:________ Date:_____________
Aim: How can we learn about quadratic functions? A-SSE.A.3, F.IF.C7a, MP#1,2,3,4
Content Objective: SWBAT identify key features of quadratic functions.
Language Objective: SWBAT identify key features of quadratic functions using comparative
language.

Lesson 1: What is a Quadratic Function?
Part 1 Directions: In your groups, you are going to watch the video at the link below. You may
watch the video as many times as you’d like. Once you feel familiar with the video, try to answer
the questions with your group members.
Video Link:
https://www.youtube.com/watch?v=wQKQeGfFKAY
Questions to Discuss:
1) What kind of function would classify the diver’s motion? Would it be linear?
Exponential? Neither? Explain your reasoning.

2) Once the diver left the board, how long did it take the diver the hit the water?

3) Could you graph this function? What would the domain and range represent? Would
there be any restrictions on the domain/range?
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Part 2: Now you will be putting your plan in place to graph the divers motion. Sketch a graph of
the divers motion and answer the questions below.

1) Identify the point on the graph where the diver starts. Can you think of a name for this point?

2) Identify the point on the graph where the diver reaches his highest height. What is happening
before and after that point?

3) Identify the point on the graph where the diver hits the water. Based on your graph, what
would the height be?
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Part 3: Now we are going to summarize what we’ve learned and analyze our graph further.

Vocabulary: (Open up your vocabulary briefcase!)
Quadratic Function: A polynomial function of degree 2 that takes the shape of a parabola. The
standard form of a quadratic function Is y = where a does not equal 0.
Root: This is where the quadratic function crosses the x axis. (where y=0). It is also known as
the x-intercept, or solution to the quadratic function.
Vertex: The turning point of a quadratic function. This is where either the maximum or the
minimum is located.
Axis of Symmetry: The line which divides the parabola into two equal halves. (x = x value at
the vertex)
Y-intercept: Where the function crosses the y axis (where x =0).

How to Graph a Quadratic function:
Create a table of values and plot the points for the function. To make a table, we always start
with the vertex in the center. From there, we find a few points above the vertex, and a few points
below the vertex. Try the one below with your group!
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1)

Create a table of values and graph the function . Then identify its key features.

Roots:

Y-intercept:

Vertex:

Domain:

Axis of Symmetry:

Range:

Closing Question:

1) Can you think of other real world examples that would be represented by a quadratic
function?
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Lesson #2
The goal of this lesson is for students to develop an understanding of transformations of
quadratic functions. The introduction activity is the orientation phase of IBL. This is meant to
hook students and get them thinking that these are all quadratic functions but they look very
different. During the introduction, students will transition to the conceptualization phase where
they start thinking about why and how these functions could look so different. This will naturally
lead into the investigation phase. Students first investigate what happens to the a value while b
and c remain constant. Students then investigate c, and lastly, b. It is presented in this order
because a and c are more intuitive for students to see whereas b takes a little more thought. The
last question in each section has students create rules for what will happen to the function based
on how that value is changed. At the end of this lesson, students enter the conclusion and
discussion phase. In this section, the teacher will lead a class discussion and generate rules for
each transformation.
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Mathematician:____________________________________________ Class:________ Date:___________
Aim: How can we learn about how the a, b and c values affect quadratic functions? A-SSE.A.3,
F.IF.C7a, MP#1,2,3,4
Content Objective: SWBAT identify how changing the a, b or c value affects key features of
quadratic functions.
Language Objective: SWBAT identify how changing the a, b or c value affects key features of
quadratic functions using comparative language.
Lesson 2: Moving Quadratic Functions
Introduction:
Use the graph below to answer the following questions.

1. What type of functions do you see in the graph?

2. What similarities or differences do you notice about each of these functions?

3. Why do you think these functions look different? What would cause them to look
different?
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Part 1 Directions: In the last lesson we have learned that the graph of a quadratic function in the form
y = ax 2 + bx + c, where a ≠ 0 is called a parabola. As we have seen above, not all quadratic functions
look the same. Today we are going to investigate why that is. In part 1, you are going to investigate how
the value of “a” affects the function. Make a table and sketch each graph below.

Graph #1

Graph #3

Graph #2
𝒚 = 𝟎. 𝟓𝒙𝟐

𝒚 = 𝟐𝒙𝟐
𝒚 = 𝟏𝟎𝒙

Graph #4

𝟐

Graph #5
𝒚 = −𝟎. 𝟓𝒙

𝟐

Graph #6
𝒚 = −𝟏𝟎𝒙

𝟐

𝒚 = −𝟐𝒙𝟐
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Questions to Discuss:
1. What key differences do you notice between graphs 1 & 4? Use math vocabulary to explain.

2. What key differences do you notice between graphs 1 & 3? Use math vocabulary to explain.

3. What key differences do you notice between graphs 2 & 3? Use math vocabulary to explain.

4. Can you create rules for what will happen to the function based on the a value?

20
Part 2: Now we are going to investigate the value of “c” in a quadratic function. The values of “a” and
“b” will remain the same in each function below so that you can investigate b.

Graph #1
𝒚 = 𝒙𝟐 + 𝟐𝒙 + 𝟑

Graph #2

Graph #3
𝒚 = 𝒙𝟐 + 𝟐𝒙

𝒚 = 𝒙𝟐 + 𝟐𝒙 − 𝟑

Questions to Discuss:
1. What key differences do you notice between graphs 1 & 2? Use math vocabulary to explain.

2. What key differences do you notice between graphs 1 & 3? Use math vocabulary to explain.

3. Can you create rules for what will happen to the function based on the c value?

21
Part 3: Now we are going to investigate the value of “b” in a quadratic function. The values of “a” and
“c” will remain the same in each function below so that you can investigate b.

Graph #1
𝒚 = 𝟎. 𝟓𝒙𝟐 + 𝟒𝒙 + 𝟒

Graph #2
𝒚 = 𝟎. 𝟓𝒙𝟐 − 𝟒𝒙 + 𝟒

Graph #4
𝒚 = 𝒙𝟐 + 𝟐𝒙 + 𝟑

Graph #5
𝒚 = 𝒙𝟐 − 𝟐𝒙 + 𝟑

Graph #3
𝒚 = 𝒙𝟐 + 𝟒
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Questions to Discuss:
1. What key differences do you notice between graphs 1 & 2? Use math vocabulary to explain.

2. What key differences do you notice between graphs 4 & 5? Use math vocabulary to explain.

3. What key differences do you notice between graphs 3 & 4? Use math vocabulary to explain.

4. Can you create rules for what will happen to the function based on the b value?
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Summarize:
The standard form of a quadratic function is 𝑦 = 𝑎𝑥 2 + 𝑏𝑥 + 𝑐, 𝑤ℎ𝑒𝑟𝑒 𝑎 ≠ 0.
“a” Value:
“b” Value:
“c” Value:
If “a” is positive the parabola
If “b” is positive the
“c” is the functions
opens __________________.
parabola moves
________________________.
If “a” is negative the parabola

__________________.
If “c” is positive the

opens __________________.
parabola moves
If “a” is greater than 1 the

If “b” is negative the

parabola
__________________.

parabola moves

__________________.
If “c” is negative the

__________________.
parabola moves
If “a” is between 0 and 1 the
__________________.
parabola
__________________.
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Lesson #3
This lesson allows students to take what they have learned about the shape and key
features of a quadratic function and apply it to real world situations. The introduction activity is
the orientation phase of IBL. This is meant to hook students and get them thinking about real
world applications of quadratic functions. When picturing a baseball being thrown, students may
think that it is a liner function. Watching the slow motion video will show them that the motion
forms a parabola. During the introduction, students will transition to the conceptualization phase
where they start thinking about why the motion is quadratic and what other parabolic motion
they see on a daily basis. This will naturally lead students into the investigation phase where
they will be looking at two real world examples. Students should work in groups to complete the
questions in each scenario. The teacher should allow students to productively struggle and
discuss each question as a group. After students have attempted each problem in the first
example, the teacher should facilitate a class discussion about question #1. As students move on
to question #2, they may need more time to discuss this question and may struggle more with this
question. This example was deliberately chosen to be more abstract than the first example and
the other lessons. Students can picture the general motion of many things that represent quadratic
functions such as rockets and basketballs. However, it is much more difficult for students to
picture a quadratic function when applying it to business. The teacher should encourage students
to use their group mates for help and attempt to answer each question in this scenario using their
reasoning abilities. At the end of the lesson, students will enter into the conclusion and
discussion phase where they will summarize what they have discovered.
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Mathematician:____________________________________________ Class:________ Date:_____________
Aim: How can we learn about real world quadratic functions? A-SSE.A.3, F.IF.C7a, MP#1,2,3,4
Content Objective: SWBAT identify key features of quadratic functions in real world context.
Language Objective: SWBAT identify key features of quadratic functions in real world context
using comparative language.
Lesson 3: Quadratic Functions in the Real World
Introduction:
1.
Have you ever thrown a baseball into the air? Can you describe the motion of the
baseball?

2.

What type of function do you think would best define this motion?

Let’s watch a video of a slow motion baseball throw.
https://youtu.be/oph9BP4lKjs?t=130

3.

Has your answers to #1 and #2 changed since seeing the video?

In your groups you are going to investigate example #1 and answer the questions below. After
some time, we will have a class discussion regarding your findings.
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1. Alex launched a ball into the air. The height of the ball can be represented by the
equation ℎ = −8𝑡 2 + 40𝑡 + 5, where h is the height, in feet, and t is the time, in
seconds, after the ball was launched.
a) Graph the equation from t = 0 to t = 5. Create a table of values to show your work.

b) State the coordinates of the vertex and explain the meaning in context of the problem.

c) How long do you think the ball was in the air? Explain your reasoning.
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d) How tall is Alex? How do you know?

e) Would t = 6 be in the domain of this function? What would the domain be? Explain your
reasoning.

f) On our graph, we see one root, but on the graphs we looked at in the last lesson, there are
two. Is there another root on this function? What would this point represent?
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2) Now we are going to look at a different quadratic function. This one does not represent
motion. Quadratic functions can also be used to represent business’ profits and losses. The
function below represents a Christmas ornament company where x is the time in weeks and T is
the company’s profit.
𝑇(𝑥) = −𝑥 2 + 6𝑥 − 5
a) Create a table of values and graph this function.

b) Why do you think the shape looks like this for a Christmas Tree company? (AKA, rises,
then falls?)

c) What are the roots and what do they represent in this context?
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d) Where does the graph intercept the y‐ axis? What do you think this value represents in
the context?

e) Which week is most profitable? What was the profit in this week?

f)

If you were running the company when would you stop manufacturing ornaments and
Christmas decorations? Explain your reasoning.

g) In what week do you think Christmas occurred? Explain your reasoning
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Summarize:
In this unit on graphing quadratic functions, you’ve learned a lot of different applications for quadratic
functions. The most common that you will see are motion problems. Let’s summarize what piece of the
quadratic function you are finding when you are asked certain questions.

Key Questions
How long until the object hits the ground?
How long was it in the air?
How long until it’s at maximum height?

What is the maximum height?

How high is it after ___ time?

When was it at _____ height?

What you’re finding
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My Turn
I teach in a 6-9 junior high school in Queens, New York. My school has a large
population of English Language Learners and many classes contain ELL’s and FELL’s (Former
English language learners). Each teacher is trained in strategies to promote discussion and
engagement for all students, including ELLs. These lessons can be used for an honor’s
population, a general education population, or students who are ELLs. Each lesson was designed
for 80-minute block periods. Students in my school have two 40-minute periods of mathematics
each day. Each class in my school ranges from 32 to 35 students. For these types of activities I
plan for students to work 3 or 4 students in a group as groups over 4 students can get easily
distracted.
I have used IBL in my classroom for the past few years and I found it to engage and
motivate students more than traditional lectures. My students enjoy being able to work in groups
and it gives them more confidence when they are required to share to the class. I have also found
that using IBL allows students to apply concepts learned to many different types of problems.
This method doesn’t allow students to say “I don't know” and not answer the problem. Students
have to brainstorm and reason through the task to put something on their paper. This seems to
help them when they are taking an assessment and get to a question they don't know. I can see
their reasoning skills improve greatly from the start of the year to the end of the year.
Conclusion
Using inquiry based learning allows students to discover mathematics and make it
meaningful to them. This Curriculum Project was designed to provide teachers with additional
resources when teaching 8th and 9th grade Algebra in a unit on graphing quadratics. These
activities promote student discussion, engagement, and understanding of these topics. It is the
author’s hope that this curriculum project can be a resource to other teachers hoping to add IBL
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into their classroom. Teachers should be the facilitators as they guide, encourage, and engage
their students to see the mathematical world around them.

33

References
Alfieri, L., Brooks, P., Aldrich, N. and Tenenbaum, H. (2011). Does discovery-based instruction
enhance learning?. Journal of Educational Psychology, 103(1), pp.1-18.
Caswell, C. and LaBrie, D. (2017). Inquiry Based Learning from the Learner’s Point of View: A
Teacher Candidate’s Success Story. Journal of Humanistic Mathematics, 7(2), pp.161-186.
Friedman, D., Crews, T., Caicedo, J., Besley, J., Weinberg, J. and Freeman, M. (2009). An
exploration into inquiry-based learning by a multidisciplinary group of higher education faculty.
Higher Education, 59(6), pp.765-783.
Friesen, D. and Scott, D. (2013). Inquiry-Based Learning: A Review of the Research Literature.
Alberta Ministry of Education. [online] Available at: https://galileo.org/focus-on-inquiry-litreview.pdf [Accessed 29 Nov. 2019].
Kinsey, L. and Moore, T. (2014). Narrative Structure in Inquiry-Based Learning. PRIMUS,
25(3), pp.212-220.
Kogan, M. and Laursen, S. (2013). Assessing Long-Term Effects of Inquiry-Based Learning: A
Case Study from College Mathematics. Innovative Higher Education, 39(3), pp.183-199.
Minner, D., Levy, A. and Century, J. (2010). Inquiry-based science instruction-what is it and
does it matter? Results from a research synthesis years 1984 to 2002. Journal of Research in
Science Teaching, 47(4), pp.474-496.
Nctm.org. 2010. Discourse. [online] Available at:
<https://www.nctm.org/uploadedFiles/publications/write_review_referee/journals/mtms-callDiscourse.pdf> [Accessed 19 October 2020].
Pavlova, N., Marchev, D., Borisov, B. and Harizanov, K. (2015). Inquiry based learning in
science education and mathematics for developing bilinguals. Journal of Education Culture and
Society, 1.
Pedaste, M., Mäeots, M., Siiman, L., de Jong, T., van Riesen, S., Kamp, E., Manoli, C., Zacharia,
Z. and Tsourlidaki, E. (2015). Phases of inquiry-based learning: Definitions and the inquiry
cycle. Educational Research Review, 14, pp.47-61.

34

Appendices
Due to the investigative nature of this curriculum, not all questions will have one answer. For
some questions and graphs, the students' answers will vary. I have included pieces of information
that the teacher should look for as they are circulating to guide discussions on questions where
answers will vary.
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