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PROJECT/PROBLEM-BASED LEARNING 

Introduction                                                                                                                    

(Wikipedia, n.d.) explains project-based learning (a similar teaching tool to the Problem-

Based model) as an approach that uses open-ended problems solved by students 

independently, developing their skills of problem solving, collaboration, self-directed 

learning and research skills. Students need to be able to establish what they know, what they 

need to find out and how to solve the problem posed. The teacher’s role changes, from that 

of didactic lecturer, to that of guide and facilitator.  

Historically problem-based learning had its beginnings in the 1960s in the medical field of 

studies in higher education. Howard Barrows (1928-2011) didn’t believe that traditional 

teaching methods gave enough weight to the actual practices of medicine, and had the notion 

that learning in medicine should be based on processes that were contextual, and as close to 

the experiences of a real medical professional as possible. As problem-based learning has 

been translated today, Mr Barrows thought that new knowledge was best constructed through 

“solving authentic clinical problems” (Wikipedia, n.d.). Students have to find out what 

knowledge they lacked and source answers to any questions that had arisen from this. He 

would hire trained actors to be ‘patients’ for his students and this would therefore test their 

abilities to evaluate a prognosis (testing student understandings and problem-solving 

abilities). This gave the students a real world context in which to test their knowledge and 

understandings. 

Translated into a modern day, mainstream classroom, problem and project-based learning 

offers up simulated contexts for students to problem solve with the guidance of a teacher, 

veering away from traditional text book-type teaching methods. 

Purpose                                                                                                                                           

The purpose of this literature review is to shed more light onto the practices of project-based 

teaching in primary school settings, and why it is an effective way to tackle student 

achievement in traditional learning and teaching environments.  

The driving question for the research was:  

How can project-based learning raise the achievement of students achieving below and well 
below national norms?  

The findings, across literatures, raised other questions about the benefits of the approach as a 

beneficial teaching tool. Other questions raised were: 



Does project-based learning increase opportunities for students to learn?(Does it matter 

what socio-economic backgrounds the students have?) 

Does project-based learning increase student engagement and motivation? (A possible key 

component in raising student achievement). 

Does project-based learning enhance students learning capabilities? (Are students’ skills 

increased as a result of working collaboratively?) 

This research revealed that there is a proliferation of research in the medical and science 

subject areas in high school and higher education areas rather than in primary school 

settings. Therefore, information gleaned on project-based learning in general has been 

synthesised with the literature that does exist for junior learners for the purpose of this 

literature review.  

This research uses the challenges faced when enacting the project-based approach; how 

student engagement and motivation is achieved; how students’ achieve through participating 

in projects as learning; what role the school plays in the success of enactment;  how Kaupapa 

Maoris’ role in Education Research may fit into this teaching approach; and 

recommendations based on gaps identified in current research as the basis for finding 

answers to the questions posed.         

                                                                                                        

Challenges Enacting                                                                                                                     
Research on project-based learning clearly cites enactment as a challenge to this teaching 

approach’s successes. “Practitioners are in a position of having to construct a unique 

instructional model almost completely on their own without guidance, texts, resource 

materials or support” (Thomas, 2000, p. 35). Teachers lack of experience with the teaching 

processes of project work and the time it takes (to plan and enact), transmuting from lecturer 

to facilitator role and their pedagogical ideas and beliefs of their students’ capabilities are the 

main challenges viewed throughout research.  

Halvorsen, Duke, Brugar, Block, Strachan, Berka, and Brown (2012) noted that aligning 

projects to standards was a challenge and that teachers needed support to implement and 

“circularise” the learning so that other teachers would be able to use it across the board (p. 

12). Implementation is “more challenging and time-consuming than leading students through 

units” (Hertzog, 2007, p. 557). Hertzog also noted that the time taken to prepare and enact 

was longer than typical (traditional) instruction. Holm (2011) also noted that changes in 

preparation and instruction (p. 9) and the pressures that standardised test requirements (p.10) 

put on teachers were inhibiting factors in putting projects into place. Thomas (2000) cited 

that being able to execute “in-depth approaches” were inhibited by external governing 

factors. 

The fact that teachers have to change their teaching approach caused issues within 

enactment, as teachers had to diverge from a teaching ‘to’ role and learn to facilitate and 

learn ‘with’ the students. This new facilitator role means that teachers need to give “children 

opportunities to explore concepts independently” (Clark, 2006, p. 6) rather than direct 

projects in such a way “that the products are adult-like in nature” (Clark, 2006, p. 6). It was 

found that teachers had “difficulty assuming the role of facilitator and releasing control of 

the learning to the students” (Hertzog, 2007, p. 531) whilst their teaching knowledge was 

entrenched in “pre-existing pedagogical knowledge and beliefs (Clark, 2006, p.10). Struggles 



with changing pedagogical processes would, therefore, interfere with teachers’ beliefs or 

“assumptions about their students” (Hertzog, 2007, p. 531) abilities to cope with learning in 

projects. In interviews with teachers that had carried out research, Hertzog (2006) found that 

the teachers themselves worried about students’ ability to cope behaviourally, emotionally 

and academically (p. 542).  One teacher didn’t feel that her students were “capable” (p.555) 

and that they would lose control over the ideas and be “prevented from working in small 

groups” (p. 554). 

A large amount of assessment of achievement in project-based learning is “observational” 

(Thomas, 200, p. 19). Harris, Penuel, DeBarger, D'Angelo and Gallagher (2014) believe that 

it is uncertain if  “learning can be documented using traditional assessment” (p. 15). A lot of 

the structure of the projects themselves, as well as assessment strategies, are made up by the 

teachers that implement them, therefore, the efficacy of these methods is still unknown. The 

collection of assessment data in most of the research papers was either from too small a 

sample size, or often, due to time constraints, key data was missed out and questions still left 

unanswered. No measures exist, so each was based on measures created by the teachers or 

researchers involved in the self-directed studies. 

Although project-based learning appears to be fraught with “challenges, disappointments, 

and frustrations” (Hertzog, 2007, p. 546) and can be seen as a barrier to using the teaching 

approach, this is offset by the fact that when it is enacted properly (through teachers and  

students being supported and scaffolded (Thomas, 200, p. 12), the gains are worthy of the 

efforts put into its enactment. Borko and Putnam (1996) state that teachers need to be able to 

reflect “critically on their current (traditional) views of teaching and learning” (p.674) in 

order to break down the barriers that they see inherent in enacting change.  

Student Engagement/Motivation                                                                                                 
Many factors underpinned the positive impact of projects around engaging and motivating 

students in their learning. This turned out to be more important in the research than actual 

student achievement (which was the original intention of the research). Hertzog (2007) stated 

that children who “were actively engaged in their own learning experiences” had better 

achievement outcomes beyond the years in which they first began project-based learning (p. 

534). Sullivan (as cited in Catapano & Gray, 2015) found that diversities in schools created 

“learning environments that enrich instruction by identifying, drawing upon and creatively 

using the cultural and linguistic capital students bring to school from their home and 

community” (p.253). This had a flow on effect to engaging students in problems that directly 

related to their own knowledge and lives, making a meaningful learning context for all 

students. Halvorsen, et al. (2012) interviewed teachers who undertook project-based learning 

with the experimental group and found that students were more excited about their learning 

because they were out in their community having real world experiences and using their new 

skills (p. 26). The key to using real world experiences, as Chen, Krechevsky & Viens (as 

cited in Hertzog, 2007, p. 535) concluded, was that if students are using their own strengths 

they will easily procure skillsets and gain a greater sense of competency.  

All research texts point out that students’ attitudes improve, as does their ability to problem 

solve and become more self-reliant and efficient. Bas’ (2011) findings were that students 

improved their cognitive function to a higher level, and that attendance and participation 

increased (p. 2)   Hertzog (2007) said that all of these positive behaviours often came about 

in “children who did not typically exhibit them” (p. 561). The reason for the changes in 



attitudes from the students? Students responded well not only to the real life contexts but to 

opportunities to be hands on, have “direct involvement” (Bas, 2011, p. 11) and to lead their 

learning. Karen, a teacher in research done by Hertzog (2007), stated that “ the kids actually 

question more and enjoy more when they can touch and feel” (p. 550).  

Collaborative learning contexts nurture higher cognitive connections and a learning 

environment that places a lot of responsibility on the learners forging their own outcomes, 

therefore, understanding the need to be self-directed information seekers, analysers and 

synthesisers. How students feel about their accomplishments directly affects their motivation 

to want to learn in this vein. Bas (2011) noted that how they see themselves as valuable and 

skilful can raise self-confidence and therefore improve further learning next time (p. 10-11). 

Boaler (2002) did however raise the issue, of students who struggled and were reluctant to 

take on a new learning approach, in a study at an American school, Phoenix Park (p. 252). 

They found it hard to accept the approach at first and struggled with the freedom the non-

traditional style of learning gave them. It transpired that after becoming successful at project-

based learning the students then found reverting back to traditional learning too “closed” and 

clearly implied that they did not find board work satisfied their needs for learning/problem 

solving (p. 253).                  

Catapano & Gray (2015) acknowledge the positive impact that fun has on student learning 

(p. 7); whilst Clark (2006) mentions excitement and creativity as contributing factors (p. 8); 

Clark (2006) saw children become more caring and “dispositions flourish” (p. 3-4) in 

successful project conditions. Sungur, Tekkaya and Geban (2006) realised that students saw 

the significance of project learning and were able to “apply the general principles they had 

learned to other topics” (p. 158). 

The outcome of engagement and motivation trumped achievement, as the skills needed can 

cross over subject areas and general life areas, whereas achievement only addresses content 

retention and/or knowledge gained. Skills are what are transposable in many differing 

contexts and are therefore more valuable to the learner in terms of life-long learning skills. 

Student Achievement 

All research highlighted that achievement is raised in children that took part in 

‘experimental’ project and problem-based learning groups and classes. Results often evened 

out as being the same as, or better than, peers at similar levels. 

Hertzog (2007) correlated teacher attitudes as having an impact on student achievement, and 

that once teachers raised their expectations of what their students could achieve through 

project-based learning, it was possible to raise achievement (p.56). 

Thomas (2000) pointed out that, due to the nature of project-based learnings’ newness, 

observational studies of student achievement are not necessarily a good baseline to be able to 

assess its effectiveness. The text also noted that it would be easy to report the positives of an 

approach when students often tend to be engaged in new “unschool-like” activities as a 

novelty (p.19).  Although this has been highlighted in this study, research continues to 

suggest that real world problem solving trumps this idea of newness and novelty with skills 

learnt over knowledge ‘retained’. 

In research, written by Thomas (2000), findings were that students who were taught in the 

traditional way were unable to solve problems which was, therefore, “no use to them in the 



real world” (p. 15). Conversely findings from students who were able to use projects as their 

basis for learning were more “flexible” and able to synthesise their knowledge in more than 

one context.  Sungur, Tekkaya, and Geban (2006) had similar findings with an 

‘experimentally’ taught group that were able to “better integrate and organise the knowledge 

on different topics” (p. 157). They were also better aligned to select and interpret 

information, formulate knowledge and use these to make “better conclusions” (p. 155). They 

continued to note that students who studied using projects had “slightly less knowledge, but 

remembered more of the acquired knowledge and applied it more efficiently” (p. 159). In 

Clark’s (2006) study of kindergarten children it was discovered that even pre-schoolers were 

able to “apply basic skills to solve real-life problems” (p.8). This was a surprise to the 

researcher, who obviously wasn’t expecting such young students to exceed predictions of 

knowledge and skills they may achieve. 

A problem, that Thomas (as cited in Catapano & Gray 2015) encountered in their studies, 

was that in spite of test results being bolstered, from project learning, it didn’t translate well 

to national testing where there is no problem solving and just a regurgitation of facts out of 

context (p.7). 

The problem-based approach sets high expectations for its learners with its ability to 

intrinsically motivate students to problem solve and develop “conceptual understanding” 

(Boaler, 2002, p. 247). Derry broaches that the social aspects of constructivist learning is 

contextually based and, therefore, emulates how knowledge is constructed for students (as 

cited in Bas, 2011, p.10). 

School Support                                                                                                                              
Although there are challenges present in enacting project-based learning in schools, by 

teachers “reacting to genuine factors” (Holms, 2011, p.10) “that can make adoption of new 

teaching methodologies genuinely difficult” (Holms, 2011, p.10), and hindering “by the 

pervasive public focus on curriculum approaches (Boaler, 2002, p. 244), the literature across 

the board clearly states that for project-based learning to be successful, in any educational 

setting, the support from the school and its related affiliations is paramount. Due to general 

national curriculum constraints upon teaching and learning Catapano & Gray (2015) realised 

that teachers often felt pressured to cover explicit curriculum outcomes (p.8). In research 

conducted by Thomas (2000), they ruminated that “the physical organisation of the school, 

limitations on time available for learning, and the perceived need on the part of the teachers 

to structure time in order to cover all academic subjects” (p.26) had a direct affect on how 

well project-based teaching could be enacted. Teachers needed the support of the school to 

undertake the endeavour in order for them to be able to enact it to their fullest potential and 

without worry of the aforementioned constraints overshadowing the time and ability to teach. 

Schools taking a positive supporting role, by promoting changes to class schedules and 

creating positive partnerships with the larger school community (Thomas, 2000, p.10), 

facilitate the ability for teachers to motivate and engage students through project-based 

learning activities.  Halvorsen, et al. (2012, p. 32-33) discovered that schools that adapted 

their practices to meet the needs of the teachers, outside of traditional instruction, made for 

an effective implementation of the teaching approach. Johnsen and Ryser (as cited in 

Hertzog, 2007, p.537) believed that being able to measure effects of teaching changes is, 

therefore, dependent on a schools’ system. 

 



 

Kaupapa Maori Role in Education Research and How It May Relate to 

Project/Problem-Based Learning 

Although not directly referenced in any of the literature addressing problem-based learning 

(due to a lot of research findings being based outside of New Zealand), Kaupapa Maori 

principles fall into many areas that other literature did address as benefits to the 

student/teaching when enacting this teaching approach.  

Tino Rangatiratanga (Self Determination) “autonomy, control and self-determination” 

Principles of Kaupapa Maori. (n.d.)  are needed for students to self-manage in a project 

learning context; Taonga Tuku Iho (Cultural Aspiration) can be related to “knowing, doing 

and understanding” Principles of Kaupapa Maori. (n.d.) in the project learning journey; Ako 

Maori (Culturally Preferred Pedagogy) new teaching and learning made relevant to Maori 

learners and the contexts;  Kia piki akei nga rauraru o te kainga (Socio Economic 

Meditation) project-based learning has the potential to be a “positive benefit to Maori” 

Principles of Kaupapa Maori. (n.d.); Whanau (Extended Family) concept of learning makes 

group work like a family experience; Kaupapa (Collective Philosophy) may apply a 

“collective vision”  Principles of Kaupapa Maori. (n.d.) to a project of the students working 

closely together. 

Kaupapa can influence project-based learning by using the guiding principles woven into 

learning. It brings change to the educational experiences of Maori people. 

Further Research/Recommendations 

There are gaps that exist in problem-based research. There are limited sources for primary 

school settings, effects of use in low socio-economic areas and studies around assessing 

projects effectively. Curricular approaches are far too specific and there is a need to find out 

if wider coverage of subject areas is possible on a project to project basis. 

Research need to dig deeper into what planning and assessment strategies work. Teachers are 

making up their own projects and assessments to suit the projects that they enact with their 

students without a generic governance to guide them. The efficacy of these methods is 

unknown and needs further inquiry in order to gauge what sort of alignment assessments can 

have to ‘prove’ student achievement. 

Thomas (2000) concluded at the time that “more research and more in-depth analyses of 

existing research would seem to be called for (p. 11). Bas (2011) also rounded off that 

research and data is insufficient enough to confirm that project-based learning should be 

used over any other approach to teaching. 

Sungur, Tekkaya, and Geban (2006) recommended that constructivist learning should be 

happening earlier in childrens’ educational lives so that “cognitive and meta-cognitive 

learning, skills, time and environment management skills, and critical thinking skills begin to 

develop at an early age” (p. 159). It appears that Clark (2006) researched this approach in a 

kindergarten setting, but no other research from this early phase was found. 

Conclusion                                                                                                                                    
The literature has proven that project-based learning can and does raise the achievement of 

students.  It has also proven that offering students an alternative to the didactic ways of 

traditional and lecturing approaches to content makes way to increase engagement and 



motivation no matter what the students’ background is, and if anything raises these 

opportunities for students who come from lower socio-economic backgrounds. 

Engagement in, and therefore the subsequent motivation arising from, the involvement in 

projects is the key component in its ability to raising student achievement. 

Students’ abilities to engage in life long skills such as problem solving, collaboration, self-

directed learning and research skills are increased as a result of proactively participating in 

project-based learning activities. 

The challenges and gaps in research are not enough to discount project-based learning as a 

sound approach to increasing lifelong learning skills and, therefore, achievement. This will 

be better serviced through further and deeper research into various approaches to the 

teaching technique globally and especially in New Zealand. 
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