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Introduction 

The ideas behind what we want to accomplish with this project, touch on a myriad of 

existing areas of research. This literature review will cover constructivism as a theoretical 

framework, followed by sections on project-based learning, collaboration, co- teaching, and 

inquiry-based learning.  

Theoretical Framework: Constructivism 

According to Audrey Gray (1997), “Constructivist teaching is based on the belief that 

learning occurs as learners are actively involved in a process of meaning and knowledge 

construction rather than passively receiving information. Learners are the makers of meaning and 

knowledge” (para 3). This is essential in a day and age where people must look beyond theory 

and apply it in the real world. The areas of knowledge, specifically for my subject area, the 

technology field, are growing and adapting at an alarming rate. According to the Canadian 

Government, the technology industries “[s]trong growth continued in 2019 as the sector grew by 

4.8%, outpacing the Canadian economy growth of 1.5% by over three percentage points” 

(Spectrum & Sector, 2020, para 5). Furthermore, the constructivist framework allows for a more 

multi-modal form of learning that is designed to place classroom learning with real-world 

practice. This thought is echoed in the works of Harfitt and Chan (2017), who state, “Students 

move between theories derived from books and lectures to direct experiences based on the well-

established premise that we construct knowledge through a combination of direct experience, 

reflection and guided learning” (p. 546). 

The premise of learning through doing is not new, and neither is the constructivist 

viewpoint. Educational theorists, such as Piaget, have looked at the idea of theory moving into 
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practice. According to Jordan and Porath (2006), Piaget believed, “[l]earners are not vessels into 

which knowledge is to be poured and then absorbed; instead they are involved in the knowledge-

building exercise with the teacher” (p. 47). Knowledge discovered, and not wholly imbued by a 

teacher, is powerful and lasting. 

However, there are those who disagree with the constructivist viewpoint. Simpson (2002) 

argues that the theory of constructivism is ill-defined and therefore not a true theory. He argues, 

“ … there is no one true way of constructivism; one person’s version is likely to differ from 

another’s … one version cannot claim to be the true version” (p. 1). Though I agree with the 

statement that the implementation of constructivism may differ based on each individual 

educator, I also believe that these educational theories need not be as structured as the scientific 

method. I believe that Simpson’s perspective was too narrow and limiting. Furthermore, Dagar 

and Yadav (2016) write, “[c]onstructivist pedagogy in which activity supplements lecture, 

learners are provided opportunities to construct their own understanding on the basis of an 

interaction between what they already know” (p. 4). Overall, the constructivist framework, with 

its mix of theory and then practice, makes for a more well-rounded and complete theory of 

student learning. 

Project-based Learning 

Project-based learning (PBL) is premised on the idea that students will gain skills and 

knowledge by answering a question that is both engaging and complex. Gary (2015), an 

associate professor in the School of Computing at Arizona State University, speaks to computing 

knowledge as being agile, meaning that no two assignments or creations are the same. Gary 

further alludes to the traditional teaching of lecture and lab work as adequate and at times 

beneficial. However, he points out the problem that students are learning the base structure of 
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how to do things, but are not learning how these things are put together in the bigger picture of a 

project. Lam et al. (2010) talk about the efficacy of PBL in the classroom and the supports  

needed to make PBL viable. They looked at how support influenced the teachers’ willingness to 

work in a PBL environment. They surveyed 182 teachers in the Hong Kong area to gauge their 

willingness to work with others in a PBL environment. What they found was, “...when teachers 

perceived their schools as being stronger in collegiality and more supportive of teacher 

competence and autonomy, they had higher motivation in project-based learning and stronger 

willingness to persist in this educational innovation” (p. 487). Though they acknowledge that 

their study, being a survey, may have a minor correlational issue, the results are important as it 

highlights the idea that will be present in our project, that being the willingness, and the ability, 

of the staff, and the school, to take on a project like this. The authors state that three supports are 

essential to the success of PBL: competence, collegiality, and autonomy. This article shows that 

supports are required if one is to use PBL. 

 Gary (2015) and Lam et al. (2010) are great examples as to where we are, in relation to 

theoretical knowledge and PBL practice. The two points these articles make are that PBL is 

important to allow the learners to take the knowledge from the specific and apply it in a less 

concrete, more contextual approach. Furthermore, it also shows that there must be the supports in 

place to make it functional and meaningful for the learners. Our group’s project has to pay close 

attention to some of the issues that were raised in these studies.  

Assessment and clear expectations are crucial to the outcome. Gary (2015) mentions that 

assessment may be problematic when everyone is doing something different. Suzie Boss (2012) 

argues that methods of assessment, that reflect learning in standardized test formats, like those 

implemented for No Child Left Behind programs in the United States would have trouble to 
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capture the intent of PBL. She states that, “[r]ather than testing for recall of information, projects 

are better suited to performance-based assessments that ask students to demonstrate, apply and 

reflect on what they have learned” (para 3). Furthermore, this is echoed in the new British 

Columbia (BC) Ministry of Education (2017) Curriculum, where it states, “classroom assessment 

tools and resources developed by the Ministry will employ frameworks like Webb’s Depth of 

Knowledge [DOK] to support teachers in assessing deeper learning” ("Educator Update: 

Classroom Assessment”, p. 2). Hess et al. (2009) break down the four levels of DOK:  

1) Recall and Reproduction,  

2) Skills and Concepts,  

3) Strategic thinking and Reasoning, and  

4) Extended thinking (p.4).   

With the new BC curriculum pushing for higher DOK, PBL is perfect for the new 

standards, especially in applied skills settings. 

This is a paradigm shift for most teachers in establishing new methods and benchmarks 

for assessment. Further, how to assess has been a divisive issue in the past, with those who prefer 

the method they know and are comfortable with. It is hard to make a switch, even if just for one 

classroom unit.  

Collaboration 

Collaboration is essential in the project that we are doing. The teachers will be 

collaborating with each other on the design of the overall project, and the learners will be 

collaborating on their section of the project. Though collaboration is not a new idea, the use of 

collaboration, across more than a singular assignment, is gaining acceptability.  
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Pugach et al. (2011) discuss the importance of teaching preservice teachers, in their 

teaching education programs, the validity and inclusiveness of the collaborative framework. 

They posit that, in special and general education, the history of inclusion has been less successful 

than it could be, and that teachers in training need to learn collaborative practices to truly 

incorporate all learners in an inclusive classroom. If teachers do not know how to work with 

others, and are inclined to stay in their own classrooms, the inclusiveness of any classroom may 

suffer by failing to refine and direct one’s practice. Hedegaard-Soerensen et al. (2017) have 

similar findings to Pugach et al. (2011), in that this kind of collaboration will benefit all students 

socially, behaviourally, and academically. Hedegaard-Soerensen et al. (2017) also look at the 

steps required for good collaboration. They reference a Gottlieb and Rathmann’s (2014) article, 

which they translated into English, and report that they,  

...identify four different categories of collaboration: (1) Giving advice and 

prescribing solutions to specific problems, (2) counselling directed towards 

specific solutions and new understandings of and different, new perspectives on 

problems, (3) offering inspiration to the teacher from new knowledge, new insights 

and understandings in order to support teachers’ search for new teaching 

approaches, and (4) being a discussion partner in order to support teachers’ 

reflections and analysis of practice. (p. 390) 

It is important to see that there are different categories of collaboration, and therefore the idea of 

collaboration is not a set practice, but instead a vehicle to learn and grow organically as 

professionals and as learners.  
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It is valuable to note that collaboration works best when it is organic and undertaken with 

willing participants. Krammer et al. (2018) discuss the results of their study looking at two group 

sets of collaborators. One teacher group set, chosen by the administrator, and the other teacher 

group, chosen by the teachers themselves.  What the research shows is, teachers are aware of 

whom they are compatible with and that the collaboration will be much more beneficial if 

allowed to work with a chosen person. The teachers in the self-select section of the study 

reported higher levels of efficacy and shared responsibility in their teams. However, they do note 

that, like other studies of this type, the results are correlational. They also show that the data may 

suggest that teachers who self-select their groups may not be as committed during the meeting 

times and may take that time to pursue social agendas, which may in fact lead to lower 

productivity. 

 Yaun and Zhang (2016) looked at the issues around collaboration in a four-year 

retrospective study. Like Krammer et al. (2018), Yuan and Zhang (2016) looked at the difference 

between administration-directed collaboration and the more organic, teacher-selected 

collaboration. Their study came up with some interesting, though not unsurprising results. They 

found that the structure of the administration-mandated collaboration was more concrete, 

however the results were less organic. The results showed three areas that can lead to productive 

collaboration: the collaboration must exist in a supportive environment; it must also have time, 

space, and a defined communication structure; and it must also have the resources and support. 

The importance of this study again amplifies the fact that collaboration, though not required to be 

teacher-chosen and organic, works better when the teachers select their group and not when 

chosen by the administration. 
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 The idea of conflict in collaboration needs to be looked at as well as the best methods to 

try to defuse that conflict. Lee et al. (2015) looked at two classrooms that employed collaborative 

PBL and looked to see which types of intra-group conflict would affect outcomes. They looked 

at three types of intra-group conflict and the effects they had: task-related conflict (how to 

complete the task), process- or procedure-related conflict (who was responsible for what) , and 

relationship- or personality-related emotional conflict (dislike or personal animosity within the 

group). Most groups had multiple levels of conflict that hindered the group dynamic. The 

findings also showed that the task and process conflicts tended to lead to relationship conflict 

when the social skills of the group were low. They suggest that if there is a person with high 

social skills in every group to help dissipate the emotional conflict, that should decrease the 

likelihood of conflict, though the reasoning why is based on a myriad of social psychological 

theories. Conflict in a group does not have to be detrimental as long as it is not personal. By 

creating groups with similar interests, and task goals, can lead to good collaboration as long as 

there is not a history of personal conflict. This is backed by all the studies mentioned above; 

choice and collegiality are key factors to success, whether you are a student or teacher. 

 Collaboration can also influence the way in which teachers see their students and their 

work. Lepareur and Grangeat (2018) looked at inquiry-based science teaching (IBST) which has 

been gaining prevalence in education. This article looked at the impact of collaborative practice. 

Teacher collaboration has four key steps according to this model; goals (what for), cues (what), 

repertoire of actions (how), and reference knowledge (why). The study showed that teachers who 

attended collaboration training tend to have a more student-focused outlook as compared to the 

teacher who did not attend the training and therefore focused more on a teacher-centered 

outcome approach. Collaboration supports more variable teaching practices, as well as 
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stimulating teacher confidence and motivation within a classroom. However, with new methods 

of delivery, whether or not you are an established teacher or a new teacher, it is important to 

understand that collaboration is just one part of what makes good instruction, along with clarity 

of expectations, diversity recognition, and goal setting.  

 Overall, the research suggests that collaboration is the most effective when it is organic 

and has been grouped by the professionals themselves and not from the administration. However, 

the research also shows that the administration creating time, support, and structure will lead to 

increased outcomes. Lee et al. (2015) also showed that conflict may arise during collaboration 

and that that is not necessarily a bad thing as long as it does not go to the stage of personal 

conflict between group members. If there is a highly emotionally skilled person in the group that 

can diffuse the situation, then the group will be more functional. One could state, from the 

research mentioned above, that a group of self-selected people work better together. 

Furthermore, greater results are possible if that group is placed in a situation that is designed by 

administration, to allow them the time and freedom to work together. Lastly, if those people have 

the ability to disagree on the task and process, and those disagreements are not made personal, 

then there is a chance for very effective collaboration. 

Co-Teaching 

Team teaching is a major component of our project. We are going to be looking at one 

class of learners utilizing the skills of three teachers to complete this project. Research has been 

done in the area and we will look at the ramifications of that research to help guide us on our 

journey. 
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Plank and Rhem (2011) have a case study of a course taught at the Connecticut College 

on Fine Arts and the Community. The course was split between two instructors that had to share 

the class teaching and come together to write a syllabus and teach the course. The results were 

that they truly enjoyed teaching the course, but they did state that the teachers working together 

need to get along as they will be together a great deal of the time. Buckley (2000) shared this 

sentiment on compatibility with your team-teaching partner. She goes on to show that a good 

team-teaching unit should have multiple structures in place that will lead to good execution of 

the class, for both the students and the teachers, by talents being pooled. She states that,  

[t]eam teaching involves a group of instructors working purposefully, 

regularly, and cooperatively to help a group of students learn. As a team, 

the teachers work together in setting goals for a course, designing a 

syllabus, preparing individual lesson plans, actually teaching students 

together, and evaluating the results. They share insights, arguing with one 

another and perhaps even challenging students to decide which approach is 

correct. This experience is exciting. Everybody wins! (p. 2) 

This further shows the influence and strength that can be drawn by combining professional 

educators’ expertise in a single class. 

 However, the thought of team-teaching may not appeal to some people. According to 

Androutsos and Brinia (2019), they state that it is essential in the modern economic and 

vocational realities that the learners are being prepared for. They further go on to explain that the 

educational system needs to reshape the way it delivers and trains learners by being more 

experimental and visionary with the delivery of education. Their article discusses the issues 
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around the rigidity of our current educational structure and the ways it does not allow the 

students to prepare for a new economy. It focuses on the designerly way of thinking, 

entrepreneurial ideals, and digital competencies. The authors assert that the best way to get our 

learners ready for this change, is by incorporating these into all facets of the school that can be 

reached through team-teaching and co-creation. In their discussion section, they state that a 

“proposed pedagogy enhances innovative, collaborative, and co-creative student competences” 

(p. 8). 

 The problems with team teaching, in some ways, mirror the issues with collaboration, 

which is compatibility. If teachers are put in a situation of working with people they are opposite 

to in style, personality, or pedagogy, that could eventually lead to personality conflicts, the 

partnership has little chance of true success. As mentioned in the collaboration section of this 

paper, and also stated by Buckley (2000), and Plank and Lehm (2011), there has to be 

compatibility. Furthermore, they found that the students were sometimes confused as to who the 

teacher, or authority, was in some situations. That is an issue that needs to be addressed, or at 

least anticipated, in the planning phase of our project. Androutsos and Brinia (2019) further show 

some limitations to their study that must also be taken into account. They state that the sample is 

small, and that the learners were adults, solving problems in the fields of technology and 

entrepreneurship, so the data may not translate to the regular K-12 classroom. One could argue 

that this translation issue is not a weakness, but a strength, in that it teaches learners to think in a 

way that is out-of-the-box and will lead to greater problem solving, teamwork skills, and clarity 

of purpose, in an information-saturated world. 
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Inquiry-Based Learning 

There is an abundance of research on the inquiry method as it applies to classrooms in 

both teacher efficacy and learners’ knowledge acquisition. This section will concentrate on a 

number of articles that will lend support, credence, and caution to our desired collaborative 

inquiry-based project. 

The first question must be, what is inquiry itself and what are the steps? Hong and 

Melville (2017) looked at the professional-development opportunities for American of Learning 

Inquiry in a summer workshop around lessons involving Graphic Information Systems (GIS). 

They used the framework of the National Council for the Social Studies (NCSS) that is based on 

four dimensions:  

Dimension 1, teachers and students craft questions to focus and guide the 

inquiry process. In Dimensions 2 and 3, students apply knowledge and 

thinking processes from the social studies disciplines (e.g., civics, 

economics, geography, history, etc.) as they gather appropriate sources 

and evaluate evidence to answer their inquiry questions. Finally, in 

Dimension 4, students communicate the conclusions of their inquiry and 

take informed action on a relevant issue in their community. (p. 229) 

This is buoyed by the findings of Michos et al. (2018), who did research on the effectiveness of 

teacher inquiry into their own teaching practice, in the use of Technology Enhanced Learning 

(TEL) situations. Their framework for inquiry was:  

Step 1) problems and questions.  
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Step 2) design intervention and evaluation.  

Step 3) data collection and Analysis; and  

Step 4) reflection and proposed changes.  

As can be seen, the idea and stages of inquiry, though different in title, all stem from the 

idea of question, design, create, and show with most having a reflection component. 

A further look at inquiry by MacKenzie (2016) takes the basic stage process seen above 

and explains the different project levels of student inquiry based on a student’s abilities and past 

inquiry knowledge. These levels include: structured inquiry, controlled inquiry, guided inquiry, 

and free inquiry. These different levels are important as not all learners, based on ability or 

experience, can do free inquiry. This idea of structured inquiry is also implemented by Chu et al. 

(2017), where they propose an incremental increase in complexity in inquiry tasks. Furthermore, 

from their results, it is important that we as educators know the strength and experience of our 

learners and adapt the structure accordingly. What makes this and MacKenzie’s (2016) leveled 

structure, that was inspired by the work of Fitchman (2011), so important is, as teachers, we have 

a sequential process that we can implement within a class based on the needs of the learner(s). 

Moreover, according to McGrath and Hughes (2017), students with learning disabilities may 

gain real insight into the topic, as long as the inquiry remains structured with possible peer 

intervention and explicit teaching. Therefore, inquiry models and teaching must be diversified in 

an inclusive classroom, to meet the needs of the classes, or individual students involved so they 

are not put into a position of frustration and failure. 

Beyond the idea of different structures based on the abilities and experiences of the 

students, one also has to look at the benefits of student choice. Lewis et al. (2018) wrote about 
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how the inclusion of choice, and voices, in their learning allow for greater interest. This interest, 

they say, will lead to a deeper level of learning and a very peaked curiosity.  Like MacKenzie 

(2016) and McGrath and Hughes (2017), Lewis et al. (2018) also point out the system supports 

all learners based on the inquiry structure required, which adds to the idea that all people learn 

differently, and that inquiry is a more inclusive method. They also state that though technology 

can be a very powerful tool, it does not need to be the main emphasis, and students can work at 

their own vision in a way that represents their learning. However, though I agree with this idea, 

and support the careful use of technology, the idea will not be applicable to our project, as 

technology is integral to the project’s completion and we have the specialized teachers to help 

the learners implement this technology. 

Lewis et al. (2018) also agreed with Mackenzie (2016) on the idea that the major 

stumbling blocks that teachers have to be aware of, are students struggling with creation of their 

open-ended initial question, and how to find the information. Therefore, the scaffolding and pre-

teaching must be front loaded, but it will be worth the effort. Furthermore, and more applicable 

to our project, inquiry allows for, and encourages, teachers to work together to create poignant 

and current lessons, or projects, that will challenge both the students and educators.  

When this idea is tied in with Androutsos and Brinia’s (2019) recognition that the goal is 

to prepare students for the problem-solving aspects of the new economy, then it is important to 

look at the inquiry model as a future resource. Furthermore, McNair (2017) speaks of the value 

of the inquiry method for students, as it allows them to wonder and create, which is facilitating 

both resilience and fortitude, as well as a joy for learning. She also mentions that this will help 

inspire collaborative work environments that will prepare students to work in groups and tie 

personal success with group success. Chu et al. (2017) discuss that the increase in learning and 
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preparation for the future is key through inquiry, as the students, and teachers, will increase their 

core competencies and abilities in many areas instead of a certain singular skill to be learned. 

Inquiry, in our project, was the driving force behind the resource collection and design 

aspects. The learners worked to design and create their groups vision for their display section of 

the Truth and Reconciliation board. Teamwork and creativity are an essential skill that students 

will need moving forward in school and in life. As has been shown in this section, if the steps of 

inquiry are followed and adapted to meet each learner's needs, then they should be set-up to have 

success and a sense of achievement. Furthermore, we, as teachers, can model how to work 

collaboratively, as a team, to foster the growth and abilities in the learners’ later lives. Inquiry, at 

its core, is a multi-tiered approach that can support diverse learners that allows all to succeed to 

their ability. What makes inquiry such a useful tool, is it teaches people to adapt, plan, execute, 

and most importantly reflect. In fact, reflection is something many professionals do often as it is 

essential to furthering practice. By teaching the students about reflection and redesign, they are 

more likely to have the ability to adapt when a plan is not working. This skill goes beyond the 

students’ needs in their educational career.  

 Summary 

  This literature review examines areas that we are going to incorporate in our study. We, 

as a group, value the ideas and principles around collaboration, PBL, inquiry, co-teaching, and 

action-based approach of researching ourselves as educators. Our school, and classrooms, are 

full of diverse and talented students that will, we envision, gain autonomy and insight from a less 

rigid, more expressive way of displaying their learning within the parameters set out by us. We, 

as a small rural school, want to invest time in making a collaborative, inquiry-based learning 
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environment gain stability and acceptance, so that we can engage more students in their passions 

while fulfilling the curriculum. Furthermore, we must heed the evidence-informed research 

findings regarding collegiality and how to function as a team-teaching group. This will require 

that we have well-defined goals and ensure that each step is planned so as to not confuse the 

learners, or ourselves. There will also have to be many levels of inquiry thinking available in 

place to make sure that each group can have success. I am very excited as to what will transpire 

during this journey and I hope the results are as powerful as we envision. 
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