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Abstract

The topic of this applied research project was conceptual knowledge instructional strategies. The

identified problem was that teachers expressed a lack of knowledge in implementing a

concept-based curriculum within their instructional practices in their classrooms, which impacted

their ability to guide students to generalize and transfer their knowledge. This led to the research

question: how might a professional development program be developed to address the problem

of teachers' lack of knowledge to guide students to apply conceptual knowledge to real-world

scenarios? Eleven of the researcher’s colleagues who were certified teachers at an international

school participated in the research utilizing an anonymous Google Form as the data collection

instrument. The stakeholders of this project included educators such as teachers, administrators,

and curriculum coordinators who utilize or are interested in utilizing a concept-based curriculum

in their school districts and classrooms and are involved in professional learning communities

with the researcher. Quantitative and qualitative data were collected and analyzed using

descriptive statistics and thematic grouping respectively. The research confirmed the

researcher’s problem statement that teachers at the researcher’s school had a lack of knowledge

in implementing a concept-based curriculum within their instructional practices. This

phenomenon impacted teachers' abilities to guide students to generalize and transfer their

conceptual knowledge and occurred because teachers lacked training in this area. These results

showed there was a need for professional development on conceptual knowledge instructional

strategies.
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Chapter 1: Topic and Problem

Research Type

This capstone is an applied research project that develops a professional development

program for teachers. The professional development program will be developed to help teachers

guide students to apply conceptual knowledge to real-world scenarios.

Research Topic

The research topic for this capstone is teachers' implementation of a concept-based

curriculum within their instructional practices in their classrooms. This topic is relevant to the

field of curriculum and instruction as it is an educational approach focused on students’ ability to

transfer their knowledge and skills to real-world situations (Erikson et al. 2014). “The

concept-based teaching approach, employed in concept-based curricula, has existed for more

than 50 years and focused on the development of complex thinking” (Farhan, 2020, pg 320).

Conceptual understanding is a key component of Curriculum and Instruction because it

encourages deep thinking and making connections between topics.

Conceptual thinking is relevant to the field of Curriculum and Instruction as students in

the future will encounter ideas and need to solve new problems that do not yet exist. Rote

memorization does not allow students to transfer knowledge from one area or topic to another.

When students are instructed more conceptually and are encouraged to generalize to create

meaning from their learning, they are more likely to apply the knowledge and skills that they

have learned to a new situation. H. Lynn Erikson’s focus on the Structure of Knowledge and

conceptual learning to create a three-dimensional curriculum model connecting skills,

knowledge, and concepts, rather than just the traditional curriculum model focusing on skills and
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knowledge, will prepare students to transfer their learning (Erikson et al. 2017). The application

of learning and students' ability to make connections are key to their ability to use the knowledge

and skills they have acquired in the future.

Problem Statement

There is a problem where teachers at the researcher’s school have expressed a lack of

knowledge in implementing a concept-based curriculum within their instructional practices in

their classrooms. This phenomenon impacts teachers' abilities to guide students to generalize and

transfer their conceptual knowledge to real-world scenarios. This may be occurring because

teachers lack the training to guide students to apply conceptual knowledge to real-world

scenarios.

The problem statement is relevant to the topic of the implementation of a concept-based

curriculum as teachers are struggling with how to approach implementing a concept-based

curriculum into their instructional practices in their classrooms. The researcher’s school is an

International Baccalaureate school and utilizes a concept-based approach throughout the school.

As a result, it is important that teachers feel supported and are provided with additional

knowledge and skills related to implementing a concept-based curriculum so that they can

provide their students with a robust program in their classrooms. An effect of the problem of

teachers expressing a lack of knowledge in implementing a concept-based curriculum is that the

students could be lacking in instruction and strategies on how to generalize and transfer their

knowledge to real-world scenarios.
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Problem Impact and Root Causes

The problem that teachers have expressed a lack of knowledge in implementing a

concept-based curriculum within their instructional practices in their classrooms impacts their

ability to guide students to generalize and transfer their knowledge to real-world situations. In a

concept-based curriculum, students must be explicitly taught how to generalize to transfer their

knowledge (Erikson & Lanning, 2014). This inquiry-based approach can be challenging for

teachers as it encourages students to move from rote memorization to thinking and applying

knowledge. It can help students understand the whole picture of how ideas connect (Hartsell,

2021). This shift from a behaviorist to a constructivist approach is critical for students to apply

their conceptual knowledge through transfer to solve new problems (Procaccini et al., 2016).

The root cause of the problem is due to a lack of professional learning opportunities at the

researcher’s school. It is not easy for teachers to transition to a new approach to instruction. The

shift from a two-dimensional curriculum focused on knowledge and skills to a three-dimensional

curriculum looking at knowledge, skills, and concepts require different instructional strategies.

This results in a change from teacher-centered to student-centered learning where strategies for

promoting student engagement and carefully selecting concepts are key to the implementation in

the classroom (Barrett et al., 2023). Faculty education and development, along with coaching,

are key to successful implementation (Procaccini et al., 2016).

Research Question

How might a professional development program be developed to address the problem of

teachers' lack of knowledge to guide students to apply conceptual knowledge to real-world

scenarios?
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Justification

This applied research project addresses the problem of teachers’ lack of knowledge to

guide students to apply conceptual learning to real-world scenarios by creating a professional

development program to provide teachers with the knowledge and skills they need to apply

conceptual learning in their classrooms. Due to a lack of previous professional development

opportunities, teachers self-report that they need additional support to better address the needs of

their students. This project is relevant to meeting those needs and there is a clear justification for

the project due to the growing focus of schools using conceptual knowledge as part of their

instructional approach. The International Baccalaureate, which is based on a conceptual

framework, is a curriculum utilized by over 5,600 schools worldwide. The world is rapidly

evolving due to the advances in technology and students need to be prepared to help solve

problems that do not yet exist. Providing them with a strong foundation in conceptual learning

will enable them to tackle these challenges. This project will be applicable to teachers in schools

who are implementing concept-based learning and is designed to provide tactical strategies that

teachers can bring back to their classrooms and implement with their students.
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Chapter 2: Review of the Literature

Introduction to the Literature Review

This study focuses on teachers’ lack of knowledge in guiding students to apply

conceptual knowledge to real-world scenarios. Concept-based instruction allows students to

think critically and apply their learning to new contexts. This conceptual approach is over 50

years old (Farhan, 2022) and focuses on the transfer of knowledge, conceptual understanding,

deep thinking, and personal engagement (Erickson, 2012). The review of professional literature

surrounding concept-based instruction found that two of the main components in ensuring

student success were generalization and transfer. In a concept-based classroom, students are

introduced to various case studies and, through an inquiry-based approach, will be asked to

create a generalization focused on the big ideas and concepts presented. Students use their

generalizations to create their own meaning from what they have learned to write a statement of

understanding to synthesize their learning. Students can then take those generalizations to

transfer their knowledge to new situations. Generalizations are used to help students transfer

their knowledge and are key elements in students’ ability to apply what they have learned to

real-world situations.

Concept-Based Instruction

Concept-based learning allows students to move beyond the facts into deeper conceptual

learning. This encourages deep thinking and shifts the focus from students simply memorizing

facts to thinking and applying knowledge (Barrett et al., 2023; Erickson, 2012; Lanning, 2015,

Farhan, 2022; Mitchell & Kramer, 2023). “Concept-based curriculums can support teachers in

moving deliberately to idea-centered instruction” (Erickson, 2012, p. 5). Students are
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encouraged to use synergistic thinking centered around knowledge, skills, and concepts to create

their own meaning from the world around them, which allows them to transfer their knowledge

to new ideas and situations (Erickson, 2012; Farhan, 2022; Lanning & Brown, 2019; Wathall,

2016). Concept-based instruction requires moving from a two- dimensional to a

three-dimensional curriculum. A two-dimensional curriculum is based on content and skills

(Erickson et al., 2017; Farhan, 2022; McTighe, 2017). A three-dimensional curriculum based on

knowledge, skills, and concepts (Erickson et al., 2017; Farhan, 2022; Wiggins & McTighe,

2016). Research has found that students who are taught utilizing a conceptual approach are able

to use abstract thinking to internalize information and process it at a much higher level than

students using a more traditional approach (Barrett et al., 2023; Dean, 2017; Duncan, 2015;

Marschall & French, 2018). Hendricks & Wangerin suggest that concept-based instruction

encourages higher-level thinking on Booms Taxonomy (2017).

Lynn Erickson and Lois Lanning’s work in this area is instrumental and builds on the

work of Hilda Taba (Farhan, 2022). Erickson created the Structure of Knowledge which

illustrates the relationships between concepts, facts, topics, and generalizations (Erickson et al.,

2017; Farhan, 2022; Marschall & French, 2018; Wathall, 2016). This is a tool that teachers can

use to help students make connections between facts, knowledge, and generalizations. The

Structure of Knowledge is utilized in knowledge-based subjects such as math, science, and social

studies, where the emphasis is on facts (Erickson et al., 2017). Lanning created the Structure of

Process to illustrate the connections between concepts, facts, topics, skills and strategies, and

generalizations. This is utilized in process-based disciplines like the arts, languages, and

physical education, focusing on students' learning skills and strategies (Erickson et al., 2017;

Farhan, 2022, Lanning, 2015, Lanning & Brown, 2019; Walker, 2014). Both the Structure of
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Knowledge and the Structure of Process are tools that teachers can use while designing learning

experiences for students to help make connections between knowledge, skills, concepts, and

generalizations to encourage student transfer of ideas (Erickson & Lanning, 2014; Farhan, 2022;

Marschall & French, 2018).

Facts don’t transfer. They are locked in time, place, and situation. Knowledge transfers

through concepts, generalizations, and principles (Erickson, 2012) A concept is an idea that is

not locked into a specific time or place. “Concepts facilitate the transfer of knowledge through

time, across cultures, and across situations” (Erickson, 2012, p. 6). A common misconception is

that in a concept-based approach, facts, knowledge, and skills are not important. Conceptual

teaching needs factual knowledge, not only abstract concepts (Erickson et al., 2017; Hendricks &

Wangerin, 2017). The research shows that for students to think conceptually, their experiences

need to be grounded in factual knowledge, and they need to be explicitly taught the skills to

generalize and create meaning from what they have learned to encourage transfer (Anderson &

Krathwohl, 2001; Erickson et al., 2017; Farhan, 2022; Marschall & French, 2018; Wathall,

2016).

Diphoorn et al. (2023) discuss the steps learners should take in a concept-based approach.

The first step for concept development is disciplinary grounding focusing on learning facts and

acquiring knowledge of the topic. The second step is perspective-taking and looking at a

problem through the lens of each discipline. The third step is finding common ground for

students to use what they know and have perceived to find connections between the knowledge

and topics studied. The fourth step is integration, where concepts from one discipline can be

applied to another and transferred (Diphoorn et al., 2023). This approach aligns with the work of
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Erickson & Lanning (2013) and Marschall & French (2018) and helps to provide a framework

for how learners can acquire knowledge and make connections to encourage transfer.

Generalizations

Generalizations encourage knowledge retention without memorization (Higgins & Reid,

2017). They are “miniature theories” (Bal, 2002, p. 22) that can be used to “define themes,

problems, and relevant questions” (Diphoorn et al., 2023, p. 5). They can be used to help

students create their own understandings and to allow for discourse based on “a common

language” (Bal, 2002, p. 22). Thinking conceptually gives students a foundation to create a

hypothesis about what the results would be (Chen et al., 2021). Procaccini et al. found that

“active learners who are challenged with applying concepts (as opposed to memorizing facts) are

more likely to retain information” (2016, p. 4). Students are encouraged to write their own

generalizations (Wathall, 2016) as a way to create meaning from ideas and find connections

(Khajello & Siegel, 2022). Research shows that if students are asked to write their own

generalizations, they have a stronger foundation to draw from in the future and are better able to

make connections between prior knowledge and new situations (Erickson & Lanning, 2013;

Kastens & Krumhansl, 2017; Khajello & Siegel, 2022; Marschall & French, 2018; McTighe,

2017; Wathall, 2016).

Research has found that learning occurs when new concepts and generalizations are

integrated into the learner's “existing frameworks” (Procaccini et al., 2016, p. 7). The goal of

creating generalizations is to look at the relationships between variables and make connections

that can be drawn upon in the future to encourage the transfer of knowledge (Chen et al., 2021;

Marschall & French, 2018). This conceptual thinking allows students to use higher-level
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reasoning to find solutions to problems and draw connections between topics. Erickson

describes this approach as one that “values and respects the thinking of the individual by

“drawing understandings from” rather than “telling understandings to” (Erickson, 2012, p. 8).

This implies that generalizations help students to make their own connections and to find their

own understandings, which results in greater retention than memorization of facts alone.

An inquiry-based approach is a shift away from the behaviorist approach of focusing on

memorization (Procaccini et al., 2016) and, according to research, is a critical part of

concept-based instruction surrounding a student's ability to generalize (Erickson & Lanning,

2014; Kastens & Krumhansl, 2017; Khajello & Siegel, 2022; Marschall & French, 2018;

McTighe, 2017; Procaccini et al., 2016; Wathall, 2016). Inquiry learning involves investigating

open-ended questions where students engage in higher-level thinking to apply subject knowledge

to real-world problems (Chen et al., 2021). Inquiry is on a continuum involving various levels of

scaffolding. Where teachers should start depends on what the students know about the topic and

how comfortable they are with it (Wathall, 2016). A guided approach to inquiry can help

students make sense of the world (Kastens & Krumhansl, 2017).

According to research, case studies and real-world examples also play an important role

in student's ability to generalize (Erickson et al., 2017; Marschall & French, 2018). Using

real-life data to see commonalities and make observations allow students to analyze and create

meaning based on the specific case studies and data (Kastens & Krumhansl, 2017). Seeing

similarities and differences in concepts is higher-order thinking and allows students to use

exemplars to create meaning and see patterns (Higgins & Reid, 2017; Erickson et al., 2017).

Concrete examples are key to students’ ability to synthesize what they are observing and how

they can create meaning from the data (Solheim et al., 2022). These exemplars and case studies
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help students learn about concepts (Farhan, 2022) and make connections that can be transferred

to other situations.

Strategic questioning is also an important strategy to engage students in problem-solving

activities and help them generalize (Walker, 2014). Guiding questions help students generalize

with factual questions focusing on what students need to know; conceptual questions connect the

facts with the concepts; and debatable or provocative questions help provoke thought or

discussion to allow students to apply what they have learned and understood (Erickson et al.,

2017; Wathall, 2016). Research shows that strategic questioning helps students to understand the

big ideas and can assist students in refining their understanding and correcting any

misconceptions (Erickson et al., 2017; McTighe & Silver, 2020; Marschall & French, 2018;

Walker, 2014).

Research has found that there are a variety of strategies that teachers can employ in their

classrooms to help students learn how to generalize information. Scaffolding information helps

students integrate higher-level thinking and improves students' reasoning skills (Belland et al.,

2017; Khajello & Siegel). Students need to do more than just listen; they need to actively engage

in the learning process to shift from teacher-centered to more student-centered instruction

(Barrett et al., 2023; Higgins & Reid, 2017). Active learning strategies are key to helping

students organize and apply their thinking (Hendricks & Wangerin, 2017; Kastens &

Krumhansl, 2017; Marschall & French, 2018; Solheim et al., 2022). Learning experiences

around concepts encourage students to engage with the material and think deeper and

open-ended problems allow for greater experimentation and creativity (Marschall & French;

Walker, 2014).
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Transfer of Knowledge

Using concepts enables students and teachers to find a common language and to make

connections across disciplines (Bal, 2002; Diphoorn et al., 2023; Kalis, 2023). This is associated

with the Constructivist view of learning, which helps students connect prior knowledge to new

information (Khajello & Siegel, 2022). In Constructivist learning, students use pre-existing

knowledge to make sense of their environment, and the collaborative nature of this approach also

adds to the learning (Hartsell, 2021). Identifying relationships between concepts in different

courses encourages the transfer of knowledge (Solheim et al., 2022), and using subjects to make

analogies and connections with other subjects can help facilitate student understanding (Kalis,

2023). Conceptual understanding helps to link knowledge (Farhan, 2022) and allows students to

see patterns and solve real-world problems (Higgins & Reid, 2017).

Identifying the concepts and drawing connections is key to student learning as students

find patterns that can then be used to apply to different content (Erickson, 2016; Khajello &

Siegel, 2022). The part-to-whole relationship allows students to organize concepts and make

connections resulting in greater knowledge and transfer (Farhan, 2022; Khajello & Siegel, 2022).

Transfer is important and challenging to teach (Mitchell & Kramer, 2023; Stern et al., 2021).

“Transfer requires students to recognize when past learning applies to new situations. While

seemingly simple on the surface, transfer is phenomenally complex in practice” (Mitchell &

Kramer, 2023, p. 2). Thinking must move from the factual to the conceptual for students to

integrate the acquired knowledge and transfer it to new domains (Procaccini et al., 2016; Farhan,

2020; Isecke, H. 2017). When information is organized conceptually, students assimilate new

information with prior knowledge more quickly (Bransford et al, 2000; Farhan, 2022), which can

encourage transfer. Clear definitions of concepts help encourage transfer and allow students to
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make faster connections (Higgins & Reid, 2017; Kalis, 2023). A concept-based approach helps

students see how essential ideas are related (Erickson et al., 2017; Hendricks & Wangerin, 2017).

Research shows that concept mapping can help students make connections by showing

the relationships between ideas and encouraging the transfer of knowledge and skills. Concept

mapping can be seen as “as an external representation of one’s mental model” (Khajello &

Siegel, 2022, p. 573). Visual representations of concepts can help students understand the whole

picture of how ideas connect (Hartsell, 2021; Procaccini et al., 2016). Content knowledge and

disciplinary grounding are key to students' ability to concept map and make connections

(Khajello & Siegel, 2022). Concept mapping is a good activity to assess what students already

know and understand (Hartsell, 2021). This helps when there is a large amount of information to

break it down and organize it to see the patterns and connections (Hartsell, 2021). They can be

beneficial for teaching complex structures and can help teachers to see students’ thinking and

correct any misconceptions (Khajello & Siegel, 2022). Chen et al. (2021) found a correlation

between high-quality concept maps and performance on assessments and overall knowledge of a

subject. Hartsell (2021) found that when used collaboratively, concept maps can help students

share and collaborate to increase their knowledge and understanding of a topic. Based on the

research, it can be inferred that concept mapping can increase students' ability to transfer and

make explicit connections between concepts.

Research shows a variety of effective strategies that teachers can use to help students

learn to transfer their knowledge in a concept-based approach. Scaffolding is key to student

growth in this area and increased knowledge and understanding (Khajello & Siegel, 2022;

Marschall & French). Flipped Classrooms (Higgins & Reid, 2017) and a task-focused approach

allow students to create better connections between the concepts (Chen et al., 2021). Students
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communicating collaboratively helps students increase their knowledge and understanding

(Chen et al., 2021) through activities like a data puzzle where the data visualization shows trends

and students answer questions about them, culminating with a student-created insight (Kastens &

Krumhansl, 2017). Pooling data, where students do individual research and then work

collaboratively to combine what they have learned, can also be effective through comparing and

contrasting; they can see patterns and make inferences to create a generalization using a jigsaw

approach. This teaches collaborative skills and helps students find patterns (Kastens &

Krumhansl, 2017) they can use to transfer their knowledge. Teachers can also make their own

concept maps to help identify connections they can emphasize when working with their students

on a unit which was found to be more effective than text-based lesson planning in teaching

students to transfer (Cooper & Zimmerman, 2020; Hartsell, 2021).

Conclusion

Generalization and transfer are key elements of a student’s ability to apply conceptual

learning to real-world situations. In concept-based education, students are encouraged to create

meaningful connections between knowledge and skills by creating a generalization, or statement

of understanding, to help organize the conceptual information so it will be easier to recall in the

future. The generalization allows students to connect prior knowledge to transfer their

understanding to a new scenario. The focus of this research into how might a professional

development program be developed to address the problem of teachers' lack of knowledge to

guide students to apply conceptual knowledge to real-world scenarios relates to the themes of

generalization and transfer because they are key components of a concept-based instructional

approach that need to be explicitly taught for students to apply their knowledge and
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understanding in and out of the classroom. The process of generalizing helps students to make

connections between concepts which leads to the transfer of knowledge and the ability to apply

prior knowledge and skills to real-world scenarios. Through a professional development

program highlighting strategies and approaches to teaching students to generalize and transfer

their knowledge, teachers will feel more confident in utilizing these approaches in their

classrooms due to increased knowledge of the instructional practices of conceptual teaching and

learning.
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Chapter 3: Research Methodology

Research Question

How might a professional development program be developed to address the problem of

teachers' lack of knowledge to guide students to apply conceptual knowledge to real-world

scenarios?

Participants or Stakeholders

To create the applied research project of developing a professional development program

to help teachers implement concept-based learning in their classrooms, a survey will be sent out

to teachers related to their knowledge and understanding of instructional practices in a

concept-based curriculum. The applied research project mixed methods survey will have at least

five participants. The participants are the researcher's colleagues and work at the same school.

The characteristics of participants in the survey will consist of certified teachers working at an

international school. The participants will be teachers using the concept-based International

Baccalaureate framework in the Primary Years Program, Middle Years Program, and Diploma

Program. The stakeholders in this project will be educators such as teachers, administrators, and

curriculum coordinators who utilize or are interested in utilizing a concept-based curriculum in

their school districts and classrooms and are involved in professional learning communities with

the researcher.

Data Collection Instrument and Alignment to Research Question

By utilizing a mixed methods approach to gather data, the researcher will be able to

analyze both the participant's knowledge and understanding of instructional practices for

implementing a concept-based curriculum; they will also learn about the participant's areas of
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strengths and weakness in this area and what teachers would like more information about to

increase their knowledge and skills. The combination of qualitative and quantitative data will

inform the researcher as they develop a professional development program that will meet the

needs of the participants to help teachers implement concept-based learning in their classrooms.

This will allow the researcher to include content surrounding concept-based instructional

practices where the teachers lack knowledge and clear up any misconceptions, as well as to

include practical strategies and skills teachers can use to implement concept-based learning in

their classrooms.

The data collection instrument of a survey collecting both qualitative and quantitative

data surrounding teachers' knowledge and skills of implementing concept-based learning is

aligned to the proposed research project as it will provide the researcher with the data they need

to develop the content for a professional development program to meet the needs of teachers

implementing concept-based learning in their classrooms.

Method

The data collection method for the proposed applied research project of developing a

professional development program to help teachers implement concept-based learning in their

classrooms will be a mixed-method approach. The mixed-method approach uses qualitative and

quantitative data to find information and draw conclusions. The quantitative data approach will

be used when determining teachers’ knowledge and understanding of concept-based instructional

practices and the processes for implementing a concept-based curriculum using closed-response

questions. It will also be utilized to analyze teachers’ self-reporting of their knowledge and

understanding surrounding implementing a concept-based curriculum in their classrooms. The
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qualitative method will be used in the survey by asking open-response questions to the

participants to gain a better understanding of teachers' needs related to the implementation of a

concept-based curriculum.

Data Analysis Techniques

A data analysis technique that will be used to analyze the quantitative data that is

collected via the google forms survey of participants will be descriptive statistics. This data will

be analyzed using the central tendency of mean, median, and mode. The mode will be used to

find the most common answer to the question, which appears the most in the data. The median

will be used to find the middle number, and the mean will be used to find the average answer to

the questions. These will be used to find trends in the participants' responses to the questions.

The data analysis technique that will be used to analyze the qualitative data relates to the

use of narrative data from the open-response questions on the Google Forms survey of the

participants. The data will be read, and the quality of the data will be analyzed. The data will be

focused on by question and topic and then categorized into themes and categories based on the

analysis of the data. Patterns and connections between categories and themes will be analyzed.

Then the researcher will interpret the data and compile the findings that resulted from the

analysis of the survey data.

The descriptive statistics will be used in conjunction with the interpretation of the results

from the qualitative data to determine the content, knowledge, skills, and strategies teachers need

to implement concept-based learning in their classrooms. This will be used to inform the

development of a professional development program to help teachers implement concept-based

learning in their classrooms that would meet the needs of the participants from the survey.
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Timeline of Data Collection Activities

The researcher will first get permission from the administrators at their school to conduct

the research project. They would then submit a proposal to get IRB approval for the research

study. The data collection instrument of a Google Form, including open and closed response

questions to gather qualitative and quantitative data on teachers' instructional practices of

concept-based learning, would then be researched and created. The questions would be written,

and then the survey would be formatted for the various question types using Google Forms to

prepare it for participants. The order of questions would be carefully considered to receive

information in a logical order from the participants. An email would then be sent to the faculty at

the school to find educators who were willing to participate in the study. The participants would

be briefed on the purpose of the research study, the methods and plans for using data, and the

participant's informed consent would be gained before engaging in any research. The

participants would sign informed consent forms and would then be sent the survey to fill out

anonymously via email. The participants would have three days to fill out the survey online

using google forms, and the researcher would follow up with any participants who had not

responded to see if they still wanted to participate in the study. After the participants had

completed the online survey, the researcher would analyze the qualitative and quantitative data.

They would then use the data to inform the development of a professional development program

to help teachers implement concept-based learning in their classrooms that would meet the needs

of the participants from the survey.

Resources

The resources needed to complete this study include internet access, a computer, and an

email address that will be used to create the data collection instrument and communicate with
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participants, stakeholders, and the IRB board. The email address of the administrators will be

required to contact them for approval of conducting the research project. In addition, access to

Google Workspace to create the Google form, and a Google sheet for the results of the Google

form as the data collection instrument will also be required. A contact list of email addresses for

the faculty at the researcher's school will be used to find participants for the study. Google Docs

will be used to create the consent forms and a printer will be needed to print consent forms with

pens for the participants to sign the forms. A Google sheet with the email addresses of willing

participants will be needed to send out the Google Form data collection instrument to

participants.

Data Security and Confidentiality

The Google Forms survey will include both qualitative and quantitative data. The results

of the research will exclude identifying information about the participants. To ensure privacy,

all results will be reported honestly and reflect the data collected from all participants.

Participants will be made aware that they can withdraw from the study at any time. They can

complete the online survey in their own space at any time within the research window and have

been instructed they can skip any questions they are not comfortable answering. There will be no

audio or video recording or observation of participants. The administration will approve the

study at the researcher’s school, and the researcher will receive IBR approval to conduct

research. To ensure confidentiality, the Google Form will not collect email addresses or specific

identifying information about the participants. Thus, the results of the survey will remain

anonymous. Any identifying factors, such as years of experience teaching and the name of the
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school the teacher works at, will be removed from the individual responses before distributing

the research.

The data will be collected using an anonymous Google Form. The form will not collect

email addresses or other identifying information. The anonymous participants will be assigned a

numerical code that will be used for identification purposes when analyzing the data. The data

used will be checked for any identifying information in the open-response qualitative questions,

and any data that can identify the participants will be removed prior to the data analysis. A new

Excel sheet with the data that does not include identifiers will be created and utilized for the

research.

The original submission form will be downloaded and stored offline using two-factor

authentication and will not be available on the Internet. Copies of the informed consent forms

will be secured and locked in a safe at the researcher’s home, protected by a security system.

The code lists and data files will be stored in separate locations, and the original results of the

survey will be deleted. The files will be stored on a computer that is password protected, and the

data will be encrypted using two-factor authentication to ensure that it is secure. After three

years, the digital files will be permanently deleted, and the hard copy consent forms will be

shredded and properly disposed of.

Conclusion

The key elements of the research study include an anonymous Google form survey that

will be utilized to gain information about teachers' knowledge and skills surrounding the idea of

implementing concept-based instructional practices. The teachers will be asked to self-report

areas of strength and weaknesses and to identify areas they need additional support. Through an
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analysis of qualitative and quantitative data from the survey, the researcher will create a

professional development program designed to meet the needs of the teachers who were

surveyed to provide them with tactical strategies and approaches that can be used in their

classrooms.
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Chapter 4: Results

Summary of Research

This applied research study gathered data utilizing an anonymous google forms survey of

certified teachers working at an international school to guide the creation of a professional

development program focused on helping teachers guide students to apply conceptual knowledge

to real-world scenarios. The participants of the study were colleagues of the researcher who

utilize the concept-based International Baccalaureate framework in the Primary Years Program,

Middle Years Program, and Diploma Program. The survey was designed to answer the question:

how might a professional development program be developed to address the problem of teachers'

lack of knowledge to guide students to apply conceptual knowledge to real-world scenarios?

The survey included both qualitative and quantitative questions relating to participants' previous

experiences with concept-based instruction, their knowledge, and understanding, as well as their

ability to apply a conceptual framework in their classrooms. All teachers at the researcher’s

school were invited to participate, and eleven chose to participate in the three-day survey

window. The teachers came from a cross-section of the school and their demographics were

representative of the teaching population at the school.

Analyzing the results of the survey using a mixed methods approach of descriptive

statistics and thematic analysis provided a broader understanding of the gaps in teachers’

knowledge and areas where they felt they required additional support. The analysis of the data

provided the researcher with targeted areas where additional instruction was needed and

recommendations for the types of professional development and approaches that would be

helpful to the participants. This allowed the researcher to create a professional development

program that suited the needs of the participants and was able to provide them with the
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knowledge, skills, and tools they need to guide students to apply conceptual knowledge to

real-world scenarios.

Summary of Results or Findings

Mixed Methods Approach

The analysis of the quantitative data utilized descriptive statistics focusing on the mean,

median, and mode to draw conclusions based on the data. This data was combined into related

groupings to understand better and interpret the results of the teacher survey. The individual

questions and responses from the quantitative data from the survey can be seen in Appendix D,

supported by graphs and charts. The qualitative data that was collected in the survey were

grouped thematically by color to draw conclusions based on the information provided by the

teachers.

Demographics of Survey Participants

Participant

Number of
Years of
Teaching
Experience

Years of
Experience
Teaching with a
Concept-Based
focus

Please list any previous professional development experiences related to concept-based curriculum and
instruction.

P1 5 0 none

P2 8 3 none

P3 8 0 none

P4 9 6 none

P5 10 5 I have taken several extensive PYP , MYP and DP trainings

P6 13 13

My university curriculum instruction was based on Understanding by Design by Wiggins
and McTighe and since becoming an IB teacher, I've attended at least one IB workshop
(in-person or online) every year.

P7 13 0 none

P8 15 10 IB Theory of Knowledge and IB Psychology

P9 18 2 none

P10 18 6 Many IB PD sessions

P11 20 15 IB workshops Cat 2 & 3
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Mean 12.5 5.5

Median 13 5.5

Mode 13 0

Figure 1: Demographics

The researcher surveyed eleven teachers at an International Baccalaureate (IB) World

School who implemented the Primary Years (PYP), Middle Years (MYP), and Diploma Program

(DP) and used a conceptual framework. Figure 1 shows the demographics of the survey

participants. The mean number of years of teaching experience for the survey participants was

12.5 years, with the median and mode as 13 years. The teacher with the least amount of

experience surveyed had five years of experience, and the most experienced teacher had 20 years

of experience. However, the mean number of years of experience teaching with a concept-based

focus resulted in a mean and median of 5.5 and a mode of zero. Three teachers had no years of

experience teaching with a concept-based focus, whereas the most experienced teacher surveyed

had 15 years of experience. Six teachers had received no professional development experience

related to concept-based teaching, and five had experience with IB workshops. These findings

are consistent with the overall makeup of the faculty at the researcher's school and present a

representative sampling of the faculty. Most of the faculty are mid-career teachers with

experience in the classroom. Still, many do not have specific training in concept-based

instruction, hence the instructional problem where teachers at the researcher’s school have

expressed a lack of knowledge in implementing a concept-based curriculum within their

instructional practices in their classrooms.
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Participant Self-Reported Familiarity, Knowledge, and Understanding of Concept-Based
Curriculum Implementation

Participant

Knowledge
of Concept
Based

Curriculum

Writing
Concept
Based
Units

Implementing
Concept Based
Curriculum in
your Classroom

Using
inquiry/
guiding
questions

Writing
Generalizations

Using
inquiry/
guiding

questions to
help students
generalize

Guiding
Students to
Transfer
their

Knowledge
to other

Subjects or
Topics

Guiding students
to write their own
Generalizations

Guiding
Students to

Transfer their
Knowledge to
Real World
Situations

P1 3 2 3 2 2 3 3 1 4

P2 2 1 2 2 1 2 2 2 3

P3 1 1 1 4 3 3 4 1 4

P4 3 3 3 3 2 4 4 4 4

P5 5 5 5 5 5 4 3 2 3

P6 3 3 4 4 4 4 5 3 5

P7 1 1 1 2 2 2 4 3 4

P8 3 3 2 4 4 4 4 3 4

P9 2 2 2 2 3 2 2 1 4

P10 3 3 3 3 3 3 3 3 3

P11 4 4 4 4 4 4 4 4 4

Mean 2.7 2.5 2.7 3.2 3 3.2 3.4 2.4 3.8

Median 3 3 3 3 3 3 4 3 4

Mode 3 3 3 2 2 4 4 3 4

Figure 2: Descriptive statistics analysis of participants' familiarity based on a 5-point Likert
Scale (Additional charts and narrative descriptions can be found in Appendix D)

Figure 2 showed the survey participants' self-reported familiarity with concept-based

curriculum implementation collected using a five-point Likert Scale, with one being a novice or

having no knowledge to a five being an expert on the topic and able to teach others. Additional

analysis about each of the individual topics can be found in Appendix D. The median score for

the majority of categories is a three, with teachers placing themselves at a median score of a four

when it comes to transferring knowledge.

Teachers ranked themselves with the least amount of knowledge in terms of guiding

students to write their generalizations, with a mean score of 2.4. When guiding students to write
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their own generalizations, no participants marked themselves as five, and 9 participants

identified as a three or below. The mean of 2.5, with a median and mode of 3, indicated this is

an area where teachers need more support.

Do you ask students to write their own generalizations in class to help them better understand the
concepts and make connections? Why or why not?
Green: Positive Red: Negative Orange: Sometimes

P1

Not really. Once the students have come up with the final piece of information that I wanted them to acquire, I ask them
to write the new concept in their notebooks in whichever way it's easier for them to understand it. I think this could be a
generalization but I don't ask them to follow any format or model.

P2 no answer

P3 Sometimes - it depends on the topic of the lesson (consent/racism/cancel culture/etc).

P4

Yes - It helps with the language and communication aspect. Students tend to use muscle memory to solve problems but
often are unable to explain any hows or whys. This allows them to think deeper about the steps they have taken and
understand why they have taken specific steps to solve problems.

P5 I have never thought to do this, but it is a very interesting idea that I would like to know more about.

P6

I haven't. We're usually on a very tight timetable and I only have a short period of time for them to get a concept across.
It's also something that I've only recently heard much about. I'm intrigued enough to try implementing it sometimes into
my curriculum.

P7
Not often, but I have in the past. It doesn't often come naturally with how we're working day to day. We do this with Crit
B and they always struggle, so we're working on it.

P8 it is part of what students are meant to do in their Critical thinking

P9 No

P10 Sometimes

P11 no answer

Figure 3: Students writing their own generalizations

This aligned with the participant's responses to the question that asked participants if they ask

students to write their own generalizations in Figure 3, with six participants indicating that they

don’t. Two participants said yes, and three said sometimes. Based on the qualitative and

quantitative data, this is an area that teachers need more knowledge and support to implement

and should be included in the creation of the professional development program.
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The mean and median score for knowledge and understanding of writing generalizations in

Figure 2 is a 3 with a mode of 2. Most participants ranked themselves as 2-4 in this category,

with only one participant choosing 1 or 5, respectively. Seven participants ranked themselves as

a three or above in this area identifying the majority were more familiar with this topic. They

also ranked their knowledge as lower in writing concept-based units, with a mean score of 2.5.

Their knowledge of concept-based curriculum and ability to implement it in their classrooms

were also identified as areas of need, with both with a 2.7 mean score. These are all areas that

will need to be addressed in the creation of the professional development program as teachers

identify them as areas where they have less knowledge. Participants 5,6, and 11 ranked

themselves higher than the other participants on their self-reported knowledge of concept-based

curriculum, which aligns with their answers about their prior experience in Figure 1 as they have

all had previous professional development on these topics.

The use of inquiry and guiding questions in the class to help students generalize was

reported with a mean score of 3.2 (Figure 2). No participants ranked themselves as a 1 or 5, and

the majority ranked themselves a 4, identifying they felt more comfortable with this topic but

were not at the expert level yet, which means additional instruction to help teachers refine these

techniques to mastery can be helpful. This aligns with Figure 4, which examined the qualitative

data on how participants use questioning in their classrooms.

How do you use questioning in your classroom?
Purple: Guiding Students Pink: Start of Unit Green: Engage Students

Red: No Response/ Don’t Use Questioning

P1

To guide the students toward the final answer that they need to learn. For instance, if they're learning about
conjugation for the first time, I show them several sentences with different subjects and with the same verb and ask
them to find out the differences between the sentences. That way, they realize that each subject has a different verb
conjugation.

P2 No Answer
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P3 Questions are usually leading - objective centered and reflective

P4 We talk a lot about how students have arrived at answers and why things work.

P5

I use questioning at the beginning of the unit to help students understand the SOI. Then, I have students do an
investigation presentation in which they dig deeper into the SOI and either implicitly or explicitly answer factual,
conceptual, and debatable questions within the presentation.

P6

I often will start a new concept or subject with a more generalized question, such as "What if..." or "Have you ever
wondered..." to start the process. I then lead them into questions that will help them start to look for patterns and
commonalities, or the "big idea." After several instances of practicing this, students will often start the questioning
themselves and I can merely act as a guide to make sure they stay somewhat on topic.

P7 Open-ended to see where they can go, but also more targeted to see what they remember.

P8 I ask opinions that prompt questions

P9 To engage, provoke, assess, initiate conversation

P10 To be honest I haven't this year.

P11 All of the time.

Figure 4: Use of questioning in the classroom

One participant didn’t answer the question, and another said they hadn’t used questioning.

Common themes from the other responses included: using questions to guide students to come to

a realization on their own, using questions at the start of the unit to provoke discussion, and

using questions to engage students in class. The data shows some of the participants could

provide meaningful examples of their use of questioning, whereas others provided more general

feedback. This is an area of strength for some of the participants, but some participants could

use some additional guidance on integrating questioning into their classrooms.

The mean, median, and mode for knowledge transfer between subjects and the real world

are ranked as the most proficient by teachers in the areas of concept-based instruction that were

surveyed in Figure 2. The participants ranked themselves the highest in this area with no reported

1 or 2 scores and a median score of 3.8 with a median and mode of 4. Eight participants ranked

themselves as 4-5 in this area, indicating it is an area of strength. In a similar question asking

participants to self-assess their ability to guide students to transfer their knowledge to other
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subjects, the mean of 3.5 with a median and mode of 4 with no participants identifying

themselves as one shows that many of the participants see this as an area of strength where six

ranked themselves as a four or above. However, this self-assessment runs counter to the

qualitative data that can be found in Figure 5.

How do you help students transfer their learning?
Green: Positive response Red: Negative response or incorrect answer Orange: Question

P1

Rather than transferring their learning, I help them to make connections between their mother tongue and Spanish.
There are grammar rules that are similar across several languages and words that are very similar because they share
the same linguistic root.

P2 no answer

P3 Giving them strategies to use in social situations

P4 no answer

P5

If it fits authentically I may do this, but it is not something that I force or go out of my way to do. In a ceramics unit,
we may learn about different civilizations, in a portrait unit we may learn about different cultures, in a landscape unit
we may learn about different ecosystems but that is more interdisciplinary than actively guiding them to transfer their
learning to another subject area.

P6

I often ask them to look for patterns or similarities between things. "What else is this like?" "Does this remind you of
anything else?" "How could you use this in another way?" Often, those connections will come unprompted. A student
will reflect that what we are doing is just like something they've done in another subject, which will lead them to ways
to use our new skills in different settings. When you are open to the student's comments and questions leading the
learning, they will often help you with this process better than you could have set it up. I will also have them practice
the same skills and concepts in different ways throughout the school year.

P7 Into the real world or from topic to topic?

P8 Make connections between studies

P9 Do not

P10 Show how the math that they learn is actually used in science.

P11 no answer

Figure 5: Participant Responses to Learning Transfer

When asked to give examples of how the participants help students transfer their learning, only

two teachers could give concrete examples, with Participant 8 noting they “make connections

between studies” and Participant 7 asking a clarifying question. The other participants provided

examples that were not examples of transfer, did not answer, or said they did not use this. There
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is a discrepancy between the teachers' perceived knowledge of transfer and their ability to

implement it. This misconception can be cleared up with the created Professional Development

program and is an area that must be addressed.

Previous Knowledge of Concept-Based Curriculum & Instructional Practices

Question Number Correct Number Incorrect

Macroconcepts 10 1

Microconcepts 10 1

Topics & Facts 8 3

Concepts, Generalizations, Principles 11 0

Factual Questions 10 1

Conceptual Questions 10 1

Debatable Questions 11 0

Figure 6: Participants’ responses to multiple choice questions about Concept-Based Curriculum
and Instructional Practices

(Additional charts and narrative descriptions are available in Appendix D)

In general, teachers could correctly answer the multiple choice questions on their previous

knowledge of concept-based curriculum and instruction. The multiple choice questions were

related to basic knowledge and vocabulary involved in concept-based instruction. There was

some confusion about the difference between macro concepts and micro concepts by one

participant. A different participant misidentified factual vs. conceptual questions. Three of the

participants confused topics and facts. These are all areas that will need to be reviewed as part of

the created professional development program to clear up any misconceptions among the

teachers and reinforce these foundational ideas.
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Elements of a Concept-Based Curriculum

Figure 7: Participants' Response to the Elements of a Concept-Based Curriculum

In a concept-based curriculum, all of these elements are important. Participants could all

correctly identify that concepts, generalizations, and guiding questions were required. Seven

participants correctly identified that facts and knowledge were also crucial, with four participants

missing these elements. Eight of the participants also identified skills as essential, with three

participants missing this area. Based on the participants' responses, more information on how

facts, skills, and topics related to a concept-based curriculum will be needed as the professional

development program is created.

Inductive vs. Deductive Teaching and Learning

Question Number Correct Number Incorrect

Inductive vs Deductive 5 6

Figure 8: Teacher responses to inductive vs. deductive teaching

Figure 8 shows the results of the question about the difference between inductive and

deductive teaching. Most participants got the incorrect answer, where six answered incorrectly,

and five answered correctly. This aligns with the question about the differences between
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inductive and deductive teaching and learning in Figure 9, where 5 participants were unable to

answer the question at all. Some participants identified that an inductive approach takes you

from specific to general, starting with case studies and then building generalizations based on the

case studies. There are some misconceptions in the teacher’s answers in Figure 9. Based on the

data, more information about inductive vs. deductive teaching and learning will be beneficial to

add to the created professional development program.

What is the difference between inductive and deductive teaching and learning?
Green: Positive Red: Negative Blue: Unsure

P1
Inductive: teacher gives the final product students should learn directly to them. Deductive: students find out what
the final product is by putting together different clues and guidance questions that the teacher gives them.

P2 ?

P3 I have no idea

P4
Inductive teaching and learning allows students to guide themselves to conclusions. It uses guided questions to
help students reach targets and allows for a more hands on based approach.

P5 Inductive starts specific and moves outward, deductive begins with generalizations and becomes more specific.

P6
Inductive starts more specific and then you build into the general from there. In deductive, you start with the more
general concepts and ideas and narrow your focus into the specific.

P7
Deductive is where you show the students something and they can find various results based on that. Inductive
involves going from the results to an overall understanding

P8 ?

P9 ?

P10 I don't know

P11

Inductive teaching and learning is an umbrella term that encompasses a range of instructional methods, including
inquiry learning, problem-based learning and project-based learning.

A deductive approach to teaching starts by giving learners rules, then examples, then practice. It is a
teacher-centered approach to presenting new content.

Figure 9: Participant responses to Questions about Inductive vs. Deductive Teaching

Teacher Views on Concept-Based Instruction

Do you feel a concept-based approach is successful in your subject/grade level? Why or why not?
Green: Positive Red: Negative
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P1: I would say that usually yes but as a language acquisition teacher,
there are many points in our curriculum that are locked, not open up to
any sort of inquiry or reflection.
For instance, in Spanish, when you say "I think", you have to conjugate
the next verb in indicative, but when you say "I don't think", the next
verb has to be conjugated in subjunctive. I try to help the students find
out this rule on their own by showing them several sentences and asking
them to group them into indicative and subjunctive and find out why
some are in one mood and some in another one.
However, at the end of the day, the fact is that this grammar rule is just
like that, there's nothing we can debate about it. Furthermore, if the
students wanted to inquire why it is like that, they should analyze the
origin of Spanish (this rules derives from the declinations in Latin) and
this goes way beyond our scope of action and what the students need to
know to learn the language.

P7: I've heard wonderful things about this
approach, but don't have a lot of experience with it
myself. I teach math, so I definitely do work with
students discovering theorems or rules, but
normally ultimately show them something so they
can use it to discover other things. I struggle with
the idea of concept-based because so often I think
they need to learn various things to get where we're
going.

P4: Yes and no. My subject is very skills based. It requires strong
foundational understandings before getting to more broad conceptual
understandings. Without these strong foundations that often come from
rote memorization, students often get lost in the actual skills needed
while exploring concepts.

P2: I do not have much experience in
concept-based learning as my subject is not a PYP
or MYP subject.

P5: Yes, very because it is open-ended and allows students to interpret
the SOI in various ways, be highly creative and personalize their
learning. P3: I don't know enough about it

P6: Yes. My subject naturally lends itself to viewing subjects through a
concept-based lens, particularly because students are asked to apply
what they've learned in my subject to all of their other classes. We often
make connections between how or why things are structured in the
classroom a certain way and how that mirrors or reflects the outside
world.

P10: It can be tricky to do this in a math class
where it is very content driven

P8: In DP Psychology, Yes and TOK, Yes

P9: Yes, to an extent, the inquiry is essential, real-life situations are
always there and good to apply concepts to different subject areas.

P11: Yes

Figure 10: Participants view on if Concept-Based Approach is successful in their
classroom.

In response to if participants feel a concept-based approach is successful in their classroom

in Figure 10, seven participants indicated that it was to varying degrees. Four participants were

more enthusiastic in their support for a concept-based approach, with Participant Five indicating

the open-ended nature allowed them to be more creative and provide a more personalized

experience. Three participants saw positives and negatives to this approach based on their
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subject areas, with Participant Four noting that with skills-based classes, it can be hard to work

conceptually without the foundational skills. Three other participants noted they didn’t know

enough about it or have enough experience to implement conceptual teaching. Two participants

specifically mentioned math as an area where they were struggling to balance the content with

the concepts. Based on this information, it can be concluded that teachers who are not currently

teaching conceptually need additional support and specific examples of how to integrate

conceptual teaching in their specific subject.

What are the most challenging parts of implementing a
concept-based curriculum for you?

What are the least challenging parts of
implementing a concept-based curriculum

for you?

Purple: Skills, Ideas Red: Unsure/ No Answer Orange: Unit Creation Pink: Time

P1

Certain parts of the curriculum are purely facts and that don't
offer many opportunities for inquiry. Additionally, most of my
students don't have a level of Spanish good enough to go beyond
the simplest forms of inquiry (e.g., show them a word in Spanish
and a set of images connected to its meaning, and ask them to
guess what the new word means).

There are very simple ways to introduce some form
of inquiry in the classroom (previous explanation of
finding out the meaning of a word by putting up
clues together) but I'm not sure if that can be truly
considered to be part of a concept-based approach to
teaching.

P2 no answer no answer

P3 I have not tried it. Or maybe I have and just didn't know it? Not sure

P4

Getting students to also have the skills needed for more
challenging topics and having them understand how our subject
might be applicable once they leave the classroom.

The beginning of units when we see how the
concepts we have previously learned related to the
skills in the current unit.

P5

NOT challenging, but it is incredibly time-consuming to create a
unit that authentically fits each of the individual strands at least
once to practice and twice to assess summatively.

I would also say that transferring their learning is something I am
not as strong in.

Coming up with ideas, there are a limited number of
options, and I could teach something different every
semester for the rest of my career without repeating.

P6

Collaboration and time. In most schools, there is just not enough
time to develop decent concept-driven units in my subject.
Instead, the schedule is created for one-stop-shop type teaching,
where each lesson is self-contained. There is also no time or
training given to help teachers collaborate together and build

Generalizing and making connections to other
subjects.
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transdisciplinary connections.

P7

I'd follow one if I were provided with it and could learn more
about how to implement it well, but I hesitate to come up with
one on my own.

Probably pretty interesting for the kids. That's how I
feel when I give them projects where they can put
their knowledge together for something real world. I
just don't see how an entire curriculum can be built
around that.

P8 amount of content to cover, time
ToK helps draw these connections, it is underused in
HS

P9 Creativity/Time to do in its design Own personal input

P10 Using this method when teaching basic algebra skills Doing this in science

P11
Getting kids and parents to adapt to this method and accept it
instead of me the teacher always in front of the class. Developing what the students need to learn.

Figure 11: Most and least challenges of implementing a concept-based curriculum

When looking at the most and least challenging parts of implementing a concept-based

curriculum in Figure 11, one of the common themes from participants was the lack of time and

the ability to design conceptual units. Four participants specifically mentioned not having

enough time, and others mentioned the need for creativity or the ability to design units. Two of

the participants indicated that they could identify what the students needed to learn, and two

others were unsure of how to answer the question, indicating a lack of knowledge. Three

participants mentioned they had difficulty using a conceptual approach when teaching skills.

Based on the data, it seems that guiding teachers through the process of how to design a

conceptual unit and how to teach skills conceptually would be beneficial and should be

integrated into the professional development program.

Classroom Practices & Areas for Support

Figure 12 shows the areas of self-reported knowledge of concept-based instruction from

the area of least proficiency to most proficiency based on the mean scores. This is the same data

as Figure 2 reorganized based on mean scores. This aligns with the areas that teachers would like

more information and support in Figure 13. Where the teachers reported the lowest mean score
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on guiding students to write generalizations and seven participants indicated that was an area

they needed more support.

Mean Median Mode

Guiding Students to write their own Generalizations 2.4 3 3

Writing Concept-Based Units 2.5 3 3

Knowledge of Concept-Based Curriculum 2.7 3 3

Implementing Concept-Based Curriculum in your Classroom 2.7 3 3

Writing Generalizations 3 3 2

Using inquiry/ guiding questions 3.2 3 2

Using inquiry/guiding questions to help students generalize 3.2 3 4

Guiding Students to Transfer their Knowledge to other Subjects or Topics 3.4 4 4

Guiding Students to Transfer their Knowledge to Real World Situations 3.8 4 4

Figure 12: Self-Reported familiarity of concept-based curriculum implementation
Sorted from participants least experience to most experience based on the mean for all survey

participants.

Figure 13: Teacher-Identified Areas where more support and information are needed

Figures 12 and 13 can be used in tandem to create a list of topics that should be included in the

created professional development program and include; generalizations, case studies, strategies

for students to transfer their learning, and implementation of concept-based learning in the
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classroom. These topics were reiterated in the qualitative questions looking at areas where

support was needed.

Are there any areas you are struggling with in order to implement a
concept-based approach in your classroom?

Areas where you would like
more information and support

Pink: Subject-Specific Training Red:No Answer

P1

I think my curriculum in general doesn't offer too many opportunities to
implement this type of approach if considering only deeper reflections and
inquiries. My students don't even have the words to express simple ideas so I
can't ask them to inquire about complex concepts appropriate to their age-level in
their new language. I could ask them to do so in English but it's only a very few
times in which this can be useful for them to learn Spanish.

Advantages and how to implement
this approach in a language
acquisition classroom.

P2 no answer no answer

P3 I'm not sure I'm not sure

P4
Since my subject is so skills-based, sometimes it's challenging implementing
concept-based lessons when teaching skills. no answer

P5 no answer no answer

P6

Often, examples of concept-based are of the fully student-driven huge projects,
while more traditional, fact-based teaching is held up as the not concept-driven
example. I'd like to have more help with the messy middle. What does it actually
look like in practice? More examples across all subject areas. n/a

P7 Yes, just wrapping my head around how to do it in math in general.
Just implementing it specifically in a
math classroom.

P8 Many struggling with actual content no answer

P9 Yes, working with other staff, time, No

P10

There has been very, very little emphasis or support in terms of MYP this year.
So while my class looks very much like an MYP classroom with some of the
needed stuff on the walls it does not sound like one. no

P11 no answer no answer

Figure 14: Areas of struggle and additional support

Figure 14 was presented as a follow-up to Figure 13 in the survey to collect additional

areas where participants needed assistance. It contains participants' responses looking for areas

of struggle and where additional support would be needed. Participants identified

subject-specific training as an additional area where they need support.
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Do you feel you have enough support to implement a
concept-based approach in your classroom?

What could be done for you to feel better
supported in implementing a concept-based

approach in your classroom?

Red: No/Unsure/ No Answer Purple: Need for PD Orange: Collaboration Pink: Subject-Specific Training

P1

No because that is not my school's priority. The school pays for
IB workshops for those teachers who don't have that kind of
training but, after that, it's assumed everyone knows how to
teach following the IB's philosophy.

I think that having a workshop about how to implement
this approach specifically in a language acquisition
setting would be useful. Anything less specific than that
would not really be very useful to me because my
subject cannot be compared with other subjects like
History or Maths when it comes to this.

P2 no answer no answer

P3
I don't know enough about it...but I am getting clues from this
survey. I'm not sure...

P4 No

More specific training with teachers in my subject area.
Many PDs are focused on concepts-based approaches as
a whole and are not meant for all subjects.

P5

Luckily, the school I came from did an outstanding job guiding
the entire staff on how to do this. This school does not give any
support, literally none - so if I was new to this approach I
would say no. But at this point I no longer need an abundance
of guidance or support.

This is really school-specific and more for teachers who
may be newer to this approach. However, there should
always be ongoing professional development in this area
as education is always evolving. There have been ZERO
professional developments in this area this year and
maybe 1 in my previous year, but again this is specific to
this school.

P6
Not really. I do what I can on my own, but in terms of
school-led support, very little time or guidance is given.

Actual collaborative planning time and help with writing
units and lessons.

P7 No.

PD specifically on using it in my content area. General
isn't really thorough enough for this type of thing in my
opinion.

P8 No
Have better access to material, actually have PD for
teachers

P9 No Time, collaboration, leadership

P10 No
Hire an MYP coordinator who knows what they are
doing

P11

If the school wants us to use this approach, it needs to be
explained correctly to the parents. Many students are used to
the old way when the teacher just presents all of the content. no answer

Figure 15: Level of support and suggestions for improvement

This is echoed in Figure 15, where the general themes revolved around subject-specific training,

the need for professional development for teachers, as well as more collaboration time. Teachers
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feel they have overwhelmingly not received enough support to properly implement

concept-based instruction in their classrooms with nine respondents answering they have not had

enough support.

What types of professional development activities would you find beneficial to increase your knowledge
of concept-based curriculum and instruction?

Red: No/Unsure/ No Answer Purple: PD Appraches Orange: Collaboration Pink: Subject Specific Training

P1
Workshop led by another language acquisition teacher who can provide meaningful, real-life experiences. Summaries of
articles and research on this specific area could be helpful as well.

P2 no answer

P3 Differentiation (accommodations and modifications in classes) for students with different needs in one classroom

P4 Subject Specific

P5

I believe that professional development should come from an expert on the topic and I feel that part lecture/instruction
and part practice would be highly beneficial with follow up sessions to further discuss how the ideas have been
implemented within our classrooms - these would be most beneficial in subject-specific areas as I (an art teacher) would
likely not use the same strategies as someone in math or psychology for example.

P6 Building a unit from its most base level to a full unit. Experiencing a concept-driven lesson as a student.

P7
Actually meeting with teachers that have used it successfully in their own schools and classrooms and have specific
resources and ideas to share.

P8 Actual professional development?

P9 Face to face, with collaborative planning.

P10 Live in-person PD sessions

P11 No answer

Figure 16: Type of professional development to increase knowledge of concert-based instruction

Figure 16 looks at the recommendations from the participants of kinds of professional

development experiences that would be beneficial to them. The common themes involved

subject-specific examples and collaborative planning time. Participants also requested more a

more tactical approach where they work through creating a unit and a mix of lecture and practice

as well as seeing concept-based instruction in action to better understand how they can

implement it in their classrooms.
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Implementation

This research study was implemented using the data collection instrument of an

anonymous Google form. The researcher received permission from the administrators at their

school to conduct the research project and submitted a proposal to receive IRB approval for the

research study. The data collection instrument of a Google Form, which included open and

closed response questions to gather qualitative and quantitative data on teachers' instructional

practices of concept-based learning, was researched and created. The questions were written,

and then the survey was formatted for the various question types using Google Forms to prepare

it for participants. The order of questions was carefully considered to receive information

logically from the participants. An email was sent to the faculty at the researcher’s school to find

educators who were willing to participate in the study. The participants were briefed on the

purpose of the research study, the methods and plans for using data, and the participant's

informed consent was gained before they engaged in the research. The participants signed

informed consent forms and were sent the survey to fill out anonymously via email. The

participants had three days to complete the survey online using google forms, and the researcher

followed up with any participants who had not responded to see if they still wanted to participate

in the study. After the participants completed the online survey, the researcher analyzed the

qualitative and quantitative data. They used the data to inform the development of a professional

development program to help teachers implement concept-based learning in their classrooms that

met the needs of the participants from the survey.
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Answer to the Research Question

This study was conducted to answer the research question of how might a professional

development program be developed to address the problem of teachers' lack of knowledge to

guide students to apply conceptual knowledge to real-world scenarios. Based on the information

participants provided in the survey and the data analysis, there are several areas where teachers

needed additional knowledge and skills to increase their capacity to support their students in

these areas. These included a focus on helping teachers write generalizations, strategies to guide

students to write their own generalizations, how to use case studies, strategies for students to

transfer their learning, and implementation of concept-based learning in the classroom. In

addition, the survey found some gaps in participants' knowledge and understanding of some of

the key concept-based instructional vocabulary and participants' abilities to integrate knowledge

and skills with a conceptual approach. The participants in the survey overwhelmingly indicated

a need for more professional development in these areas. They provided suggestions of types of

professional development that would be helpful, including an emphasis on a more hands-on and

collaborative approach. These findings were utilized in the creation of the professional

development program to help teachers to guide their students to apply conceptual knowledge to

real-world scenarios.

Product

The applied research product was the creation of a professional development program

that addresses the need of teachers in the researcher’s school to help them guide their students to

apply conceptual knowledge to real-world scenarios. This product aligned with the problem
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statement that teachers at the researcher’s school expressed a lack of knowledge in implementing

a concept-based curriculum within their instructional practices in their classrooms.

Based on the analysis of the survey results, the professional development program was

designed to consist of five sessions, each lasting around an hour, with the total time of the

professional development program being at least 5 hours. The sessions are designed to address

the gaps in knowledge that were identified in the survey as well as the requests from the

participants of the survey. The first session is an overview of concept-based instruction,

providing participants with the basics of concept-based instruction and clearing up any

misconceptions about the importance of knowledge, skills, and content in a concept-based

approach.

The second session will have the participants be the students as they are guided through a

sample class taught by the instructor using concept-based approaches that can be applied in the

classroom. The participants will be treated as if they are middle school students and will work

through several activities that the participants can transfer into their own classrooms. This will

provide the participants with the opportunity to see concept-based teaching in practice and pick

up some helpful tips and tricks they can transfer to their own classroom.

The third- fifth sessions revolve around teachers writing their own concept-based unit.

They will be guided through the process so they come out of the PD with a finished unit they can

apply in their classroom. The third session focuses on crafting generalizations and unit design.

The fourth session focuses on case studies and inquiry questions. The fifth session focuses on

guiding students to transfer their learning. These sessions are collaborative, and teachers are

seated with other specialists in their subject so they can work collaboratively and help each other

in their own discipline.
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Chapter 5: Conclusions

Overview of Conclusions

The research confirmed the researcher’s problem statement that teachers at the

researcher’s school had expressed a lack of knowledge in implementing a concept-based

curriculum within their instructional practices in their classrooms. This phenomenon impacted

teachers' abilities to guide students to generalize and transfer their conceptual knowledge to

real-world scenarios. It occurred because teachers lacked the training to guide students to apply

conceptual knowledge to real-world scenarios.

The eleven participants of the research represented a cross-section of the faculty at the

researcher's school. They had professional backgrounds ranging from 5 to over 20 years of

teaching experience, with six of the eleven participants having had no prior experience or

professional development on this topic. The participants identified writing concept-based units,

knowledge of concept-based curriculum, implementing concept-based curriculum, and guiding

students to generalize as areas where they needed additional support based on their mean

responses on a 5-point Likert Scale that asked them to rank themselves based on their current

knowledge and understanding. They specifically identified these areas along with case studies

and strategies for students to transfer their learning where they would like additional support

through qualitative and quantitative questioning on a google forms survey.

The survey provided information on the participant's current levels of knowledge by

asking qualitative and quantitative questions about the elements that make up a concept-based

curriculum. While most participants were able to answer the multiple-choice questions about the

elements of a concept-based curriculum correctly, the majority were not able to provide concrete

examples of how they use questioning, generalizations, and transfer in their classrooms. This
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shows that while participants are familiar with some of the elements, they have difficulty

implementing them. Only two participants could give concrete examples of how they have

students transfer their learning. In contrast, the other participants provided examples that were

not transfer, declined to answer, or said they did not use this approach. This showed that this was

an area that needed to be addressed. There were a few misconceptions that also needed to be

addressed in the professional development program, including deductive vs. inductive teaching

methods and that facts, knowledge, and skills are all important in a concept-based curriculum to

ensure that the participants have a fuller understanding of how to use conceptual learning to help

their students to apply conceptual knowledge to real-world scenarios.

These findings were echoed by the participants in their qualitative responses, where the

common themes included needing more time, collaboration, and training in these areas.

Participants identified unit creation, creative ideas for units, and subject-specific training as

common themes where they needed more support. The participants also requested that the

professional development program contain a more hands-on approach to working through the

process of creating a unit and a chance to see concept-based instruction in practice; both of these

elements were included in creating the professional development program to meet the needs of

the participants.

The research had an impact on the educational environment by giving participants a voice

in the areas of support that they needed to be successful in learning how to guide students to

apply conceptual knowledge to real-world scenarios. The results of the google forms survey

allowed the researcher to create a professional development program that was tailored to the

needs of the participants to ensure that they could be successful in the classroom. It was clear

from the responses to the qualitative survey questions about support that the teachers did not feel
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supported in these areas and that there was a real need for training, collaboration, and time to

learn about how to best guide students in conceptual learning. After this professional

development program is delivered to teachers, they should feel more confident in this

instructional approach and have tools they can utilize to help their students succeed in their

ability to apply their conceptual knowledge to real-world scenarios.

Strengths and Weaknesses of Methodology

The data collection instrument, utilizing an anonymous Google form, was a strength of

this research. The anonymous nature of the form allowed participants to be far more candid than

they would have been regarding areas where they needed additional support and

recommendations for improvement. The participants provided strong information on what was

working and were very clear about areas where the school struggled.

The structure of the form was also a strength. The use of both qualitative and quantitative

questions allowed the researcher to see a broader view of the areas where participants needed

additional support in these areas. By asking teachers to rank themselves on a Likert scale related

to their knowledge of topics followed by quantitative questions about elements of a conceptual

approach and asking for qualitative data on how they used that approach, the researcher was able

to identify areas where participants thought they had more knowledge than they did in reality.

By asking for similar information through different approaches, the researcher was able to create

a fuller understanding of the needs of the participants.

A weakness of the research is that it would have been interesting to see what division of

the school teachers worked in to see if there was a difference in knowledge between the primary

and secondary teachers. This would have provided the opportunity to see if one division had
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more difficulty than the other or if there were common, school-wide problems. That could have

been added to the demographics section to add an element to the research.

Another weakness is that there could have been more time allotted to participants to fill

out the survey. Out of 50 teachers at the school, eleven responded, which is approximately

one-fifth of the population. By allowing for more days to complete the survey, there may have

been more responses to the survey.

Influential Factors

The survey was conducted in May, near the end of the school year. This may have

impacted the results and levels of participation in the survey. Teachers at the researcher's school

have had a difficult year transitioning out of the pandemic and getting “back to normal.” This

may have impacted the number of teachers who chose to participate in the survey as they were

busy with all the end-of-the-year activities and duties and may not have had time to fill it out.

There were also quite a few new teachers this year who have expressed concerns about the lack

of information they received in their onboarding at the beginning of the year. There was a

complete administrative change at the beginning of the school year, and due to this, many of the

teachers have expressed unhappiness with some of the changes that have been made. The new

administration has struggled with the transition. These factors may have slanted some of the

participants' responses about levels of support for implementing a conceptual approach in the

classroom.
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Recommendations for Further Investigation

The area of conceptual instruction is a burgeoning area of academic research. There is a

significant amount of research related to using a conceptual approach in nursing and medical

education. Still, there is less data on the approach with primary and secondary students. The

work of Dr. H. Lynn Erickson and Dr. Lois Lanning is instrumental in this area in terms of how

concept-based instruction can be implemented in the classroom. More research can be done on

the effects of this method of instruction on younger students. In addition, based on the survey

data conducted by the researcher, participants in knowledge-based disciplines tended to have an

easier time guiding students to transfer their knowledge than in process-based disciplines. It

appears that teachers of process-based and skill-heavy subjects need additional support, and this

is an area that can be researched further to help teachers better guide their students to transfer

both knowledge and skills to real-world scenarios.

Barriers or Limitations to Drawing Conclusions

Barriers or limitations to drawing conclusions based on the data collected included the

number of participants in the survey and the lack of differentiation between primary and

secondary school responses. Approximately 20% of teachers at the researcher’s school

responded to the survey. While the teachers who did respond represented a range of experience

levels, there were not enough participants to create a complete picture of the instructional needs.

The research participants identified specific areas where they needed additional support, and

these were thematically grouped. However, there may be additional areas of concern not

represented by the participants. As the survey responses were a mix of both primary and

secondary teachers, it was not possible to identify if problems or concerns were division-specific
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or school-wide. These two factors impacted the conclusions and the creation of the professional

development program.

Implications of Research on Educational Practice

This research should result in a positive change to educational practice at the researcher’s

school. Based on the results of analyzing the data from the survey, participants overwhelmingly

felt they need additional support and professional development in guiding students to apply

conceptual knowledge to real-world scenarios. The participants identified generalizations, case

studies, transfer, inquiry questions, and implementing conceptual learning strategies as areas in

which they wanted additional training. The professional development program was designed to

walk teachers through the process of creating a unit as well as to provide them with a

demonstration of what guiding students to apply conceptual knowledge looks like in practice.

By providing participants with the ability to answer questions both qualitatively and

quantitatively in the survey, the researcher was able to develop a professional development

program that meets the needs of the participants at the researcher’s school and will provide

educators with the tools they need to successfully guide students to transfer their learning and

result in a greater depth of understanding.
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Appendix D
Participant Survey Responses:

Additional Graphic Representations and Narrative Descriptions

Participant Self-Reported Familiarity, Knowledge, and Understanding of Concept-Based
Curriculum Implementation

Mean: 2.7 Median: 3 Mode: 3

Of the eleven participants, the majority (9) ranked themselves as a three or below on the Likert
scale, with a three being the most common response. The median and mode for this data set
were the same with the mean being 2.7 showing that on average, the participants rank themselves
slightly below average in their knowledge of the concept-based curriculum.
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Mean: 2.5 Median: 3 Mode: 3

In terms of their knowledge and understanding of writing concept-based units, the participants'
mean score on the Likert scale was 2.5, with a median and mode of 3. Only two participants
ranked themselves higher than three, with 9 ranking themselves as three or below. This shows
that this is an area where teachers need additional support.

Mean: 2.7 Median: 3 Mode: 3

The mean score from participants was 2.7 regarding their ability to implement a concept-based
curriculum in their classroom. The median and mode score was a 3. Three participants scored
themselves as a four or above, with the remaining eight participants scoring themselves a three or
below. Five participants ranked themselves a 1 or 2 so this is an area that participants identify as
needing more support.

Mean: 3.1 Median: 3 Mode: 2
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Some participants seem to be more comfortable using inquiry and guiding questions, with five
participants ranking themselves as a four or above and no participants ranking themselves as a 1.
The mean score is 3.1 with the median a 3 and the mode a 2. Due to the mode as a 2, it shows
there are still teachers who need additional support with this topic with four ranking themselves a
2, and this is an area that should be addressed in the professional development.

Mean: 3 Median: 3 Mode: 2

The mean and median score for knowledge and understanding of writing generalizations is 3
with a mode of 2. The majority of participants ranked themselves as 2-4 in this category with
only one participant choosing 1 or 5 respectively. Seven participants ranked themselves as a
three or above in this area identifying the majority were more familiar with this topic.

Mean: 3.18 Median: 3 Mode: 4

In terms of using inquiry and guiding questions to help students generalize, no participants
ranked themselves as a 1 or 5 and the majority ranked themselves a 4, identifying they felt more



79

comfortable with this topic but were not at the expert level yet which means additional
instruction to help teachers refine these techniques to mastery can be helpful.

Mean: 3.5 Median: 4 Mode: 4

The mean of 3.5 with a median and mode of 4 with no participants identifying themselves as a 1
in guiding students to transfer their knowledge shows that many of the participants see this as an
area of strength with six ranking themselves as a 4 or above.

Mean: 2.5 Median: 3 Mode: 3

When guiding students to write their own generalizations, no participants marked themselves as
a five, and 9 participants identified as a three or below. The mean of 2.5, with a median and
mode of 3, indicates this is an area where teachers need more support.
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Mean: 3.8 Median: 4 Mode: 4

The participants ranked themselves the highest in this area with no reported 1 or 2 scores and a
median score of 3.8 with a median and mode of 4. Eight participants ranked themselves as 4-5 in
this area, indicating it is an area of strength.
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Previous Knowledge of Concept-Based Curriculum & Instructional Practices

Three participants identified the definition of topics and facts incorrectly in this question with
seven providing the correct answer. The correct answer is that they are locked in time, place, and
situation.

However, all participants identified concepts correctly. This shows that there are some
misconceptions about the difference between concepts, generalizations, and principles vs topics
and facts. This will need to be addressed in the professional development program.
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One participant answered this question incorrectly. The correct answer is red: provide a breadth
of understanding.

The same participant also answered this question incorrectly and appears to have mixed up the
definitions of macro and micro concepts. The correct answer is blue: provide a depth of
understanding.
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The correct answer to this question is blue, inductive. Five participants responded correctly, and
six responded incorrectly. This is an area that has been identified as needing to be addressed in
the professional development program.

One participant answered incorrectly with 10 finding the correct answer of blue: ground students
in the content or processes and are connected to case studies.
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One participant answered this question incorrectly with the correct answer being red where they
allow students to dig deeper into the concepts to create meaning.

All participants correctly answered this question.


