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Abstract : The lecturer’s role changes as well. The lecturer is no longer the center of attention as the 
dispenser of information, but rather plays the role of facilitator, setting project goals and providing 
guidelines and resources, moving from student to student or group to group, providing suggestions and 
support for student activity.  
A large number of research studies are conducted and various teaching and learning strategies are proposed 
to answer the question, “How can we teach more effectively?” This process is  started with the behaviorist 
approach, continued with cognitivism , and ended up with constructivist approach for the time being. 
Constructivism gained attention for several reasons, such as learner-centered approach and active 
participation of students. In classes where constructivist approaches are implemented, students have a 
chance of learning by doing, enhancing their critical skills, and shaping their learning process by being 
active participants. Project-based learning is one of the methods grounded in constructivism by supporting 
student engagement in problem-solving situations. Students in a project-based learning environment deal 
with real-life problems, which may result in permanent knowledge. Project-based learning is not just a way 
of learning, but a way of working together. If students learn to take responsibility for their own learning, 
they will form the basis for their way. They will work with others in their adult life. 
So, project-based learning and the construction of artifacts enable the expression of diversity in learners, 
such as interests, abilities and learning styles. This article will explore the theoretical foundations of project-
based learning and  how project-based learning has been implemented as teaching and learning model for 
prepared pre-service teacher education in TVET. Finally, some practical advice and recommendations for 
trying project-based learning in the classroom will be provided. 
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Background 

Advances in cognitive psychology have sharpened our understanding of the nature of skilled 

intellectual performance and provide a basis for designing environments conducive to learning. 

There is now widespread agreement among educators and psychologists (Collins, Brown, and 

Newman, 1989; Resnick, 1987; http://www.ed.gov ) that the advanced skills of comprehension, 

composition, reasoning, and experimentation are developed not by the passive reception of facts but 

by the active processing of information. This constructivist view of learning, with its call for 

teaching basic skills within authentic contexts (hence more complex problems), for modeling expert 

thought processes, and for providing for collaboration and external supports to permit students to 

achieve intellectual accomplishments they could not do on their own, provides the conceptual 

underpinnings for our investigation of technology’s role in education reform. 
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Although variously described, the student-level outcome goals of most reform efforts are to 

increase learning, especially of advanced or higher-level skills, and to enhance student motivation 

and self-concept. In our view, the catalyst for this transformation is centering instruction around 

authentic, challenging tasks. Research suggests that institution  as TVET have decomposed and 

decontextualized tasks into discrete component skills, that have no obvious connection with 

anything students do outside of school. Reformers argue that, instead, students should be given 

tasks that are personally meaningful and challenging to them . 

Complex tasks permit students to take a more active role in defining their own learning 

goals and regulating their own learning. Students explore ideas and bodies of knowledge, not in 

order to recite verbal formalisms on demand but to understanding phenomena more deeply and 

search for information they need for their project work. Instruction becomes interactive. Complex, 

authentic tasks lend themselves to collaborative work. Among the advantages of collaborative 

learning for students are opportunities to negotiate the purpose of their work, the meaning of the 

terms they use, and so on. As students justify their conclusions and act as external critics for each 

other, they becomes more reflective about their own thinking and able to evaluate the quality of 

their own work. 

Collaborative projects facilitate the adjustment of tasks to accommodate individual 

differences. Thus, it becomes feasible to teach heterogeneous groups of students who vary in age, 

expertise (e.g., each group may need a video expert), achievement levels, and so on. Within such 

groups, the experience of explaining something to a fellow student who does not understand it can 

in itself be an educationally valuable experience. 

In the constructive learning model, the lecturer becomes a facilitator and “coach” rather 

than knowledge dispenser or project director. Lecturing is without doubt effective for transmitting 

information but if we wish to develop thinking skills, problem solving abilities and lifelong learning 

skills a more student-centered approach must be taken. This involves a change in the role of the 

lecturer from presenting information to students to facilitating and guiding learning. Palmer (1998) 
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talks about preparing a learning space so that students can learn with and from each other and the 

there can be no doubting the potential of the group to learn from each other. According to 

Race (2001) ‘learning from other people is the most instinctive and natural of all the learning 

contexts we experience’. Group discussion allows students to attend more clearly to meaning as 

they interact with the language of the discipline and put into their own words the issues arising from 

a particular topic. It also gives students an opportunity to direct and take responsibility for their own 

learning. It has been argued that in higher education today students must be supported to develop 

specific expertise and knowledge in their chosen discipline and also facilitated to develop ‘the skills 

necessary for employment and for life as a responsibility citizen’ (Fallows and Steve 2000). In a 

group learning context students are facilitated to develop key skills such as communication and 

teamwork. Students can only become proficient in a skill by practicing it and in a group learning 

context the students have to learn how to work within a group and listen and negotiate with others 

in order to resolve dilemmas or conflicts. These are important skills for students to develop as 

research indicates that employers worldwide want graduates who have well developed 

communication, teamwork and problem solving skills. The realization of this type of learning 

environment depends to a large extent on the skill of the tutor to lead and facilitate group discussion 

but many tutors find this task ‘difficult to perform satisfactorily and too readily fall back in 

frustration on their reserve position of authority, expert and prime talker’ (Jaques 2000). Also, many 

students will want to be given the solutions to problems rather than taking responsibility for finding 

information and discussing it together and so there is a need for induction and tutor training and 

support.. There is a real potential to promote a deeper engagement with the subject matter and 

enhance the student experience by creating opportunities for group learning but this does require the 

tutor to focus more on the design and development of the learning experience and less on 

transmission of content.  

Lecturers are responsible for setting up inquiry projects, arranging for access to appropriate 

resources, and creating the organizational structure within which groups do their work, but once 
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work begins, lecturers no longer have the total control of the direction of instruction that they 

exercise in more conventional classrooms. Rather, they allow students to follow diverse learning 

pathways. This is not to say that all institution activities need be, or should be, project based. We 

need not throw every piece of skills practice out with the bath water as we seek to make institution 

as TVET more stimulated, student-centered places for learning. We emphasize project-based 

learning because it is such an essential part of the thinking behind education reform. In further 

sections, we will look more closely at why project based learning so important to implemented for 

preparing pre-service teacher in TVET as teaching models. 

Conceptual Framework 

A number of reports have raised about how to prepare tomorrow’ teachers. As we know in 

orienting  TVET for sustainable development that the economic imperative needs to increase levels 

of productivity through widespread of technology and knowledge. It needs skilled  workers in 

transformed, high performance workplaces, which require all workers to understand problem, 

contribute solution, be adaptable and new skills, measure quality on regular basis, and learn from 

mistakes. Lynch (2000) recommend to teach all students to new levels of higher order thinking, to 

teach youth how to think, not just what to think, to think critically, to think creatively, make 

decisions, solve problems, visualize a solution, reason, analyze, interpret and how to continue to 

learn. On the other hand for prepared pre service teacher in TVET we should focus on developing 

they are for new roles as leaders, to focus not on disciplines, but rather on contextual relationships 

between subject matter and integrated work based contexts meaningful to students at the time. 

Research shows that learners not only respond by feeding back information, but they also actively 

use what they know to explore, negotiate, interpret, and create. Figure 1 show that active learner 

who active in  teaching and learning process will be knowledgeable  more than passive learner.   
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Project-based learning, or Group Investigation (Sharan, 1998) is a form of cooperative 

learning that contextualizes learning by presenting learners with problems to solve or products to 

develop (Katz, 1994). In another definitions Project-Based Learning is a comprehensive 

instructional approach to engage learners in sustained, cooperative investigation (Bransford & 

Stein, 1993). Project-Based Learning is a teaching and learning strategy that engages learners in 

complex activities. It usually requires multiple stages and an extended duration--more than a few 

class periods and up to a full semester. Projects focus on the creation of a product or performance, 

and generally call upon learners to choose and organize their activities, conduct research, and 

synthesize information. According to current research (Thomas, Mergendoller, & Michaelson, 

1999; Brown & Campione, 1994; http://www.ed.gov), projects are complex tasks, based on 

challenging questions, that serve to organize and drive activities, which taken as a whole amount to 

a meaningful project. They give learners the opportunity to work relatively autonomously over 

extended periods of time and culminate in realistic products or presentations as a series of artifacts, 

personal communication, or consequential tasks that meaningfully address the driving question. 

PBL environments include authentic content, authentic assessment, teacher facilitation but not 

direction, explicit educational goals, collaborative learning, and reflection. 

Education has benefited, if teachers have learned how to effectively select content and 

activities to amplify and extend the skills and capabilities of students. More important than the 
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definition it self are the attributes of effective projects based learning. Outstanding projects based 

learning: 

 Recognize students' inherent drive to learn, their capability to do important work, and their 
need to be taken seriously by putting them at the center of the learning process. 

 Engage students in the central concepts and principles of a discipline. The project work is 
central rather than peripheral to the curriculum. 

 Highlight provocative issues or questions that lead students to in-depth exploration of 
authentic and important topics. 

 Require the use of essential tools and skills, including technology, for learning, self-
management, and project management. 

 Specify products that solve problems, explain dilemmas, or present information generated 
through investigation, research, or reasoning. 

 Include multiple products that permit frequent feedback and consistent opportunities for 
students to learn from experience. 

 Use performance-based assessments that communicate high expectations, present rigorous 
challenges, and require a range of skills and knowledge. 

 Encourage collaboration in some form, either through small groups, student-led 
presentations, or whole-class evaluations of project results. 

 

Seven features can be identified as key components of Project-Based Learning. These features 

can be used in describing, assessing, and planning for projects. They are: 

1. Learner-centered environment  
2. Collaboration  
3. Curricular content  
4. Authentic tasks  
5. Multiple expression modes  
6. Emphasis on time management  
7. Innovative assessment  

Learner-centered environment: This component is designed to maximize student decision-

making and initiative throughout the course of the project including topic selection to design, 

production, and presentation decisions. Projects should include adequate structure and feedback to 

help learners make thoughtful decisions and revisions. By documenting learners' decisions, 

revisions, and initiative, teachers (and learners) will capture valuable material for assessing student 

work and growth.  Collaboration: This component is intended to give learners opportunities to 

learn collaborative skills, such as group decision-making, interdependence, integration of peer and 

mentor feedback, providing thoughtful feedback to peers, and working with others as student 

researchers.  Curricular content: Successful integration of content requires projects to be based on 
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standards, to have clearly articulated goals, and to support and demonstrate content learning both in 

process and product.  Authentic tasks: This element can take on many forms, depending on the 

goal of the project. PBL may connect to the real world because it addresses real world issues that 

are relevant to learners' lives or communities. A project may be connected to real professions 

through the use of authentic methods, practices, and audiences. Communicating with the world 

outside the classroom, via the Internet or collaboration might also make real world connections with 

community members and mentors.  Multiple presentation modes: This component gives learners 

opportunities to effectively use various technologies as tools in the planning, development, or 

presentation of their projects. Though the technology can easily become the main focus of a given 

project, the real strength of the multimedia component lies in its integration with the subject 

curriculum and its authentic use in the production process.  Time management: It builds on 

opportunities for learners to plan, revise and reflect on their learning. Though the time frame and 

scope of projects may vary widely, they should all include adequate time and materials to support 

meaningful doing and learning.  Innovative assessment: Just as learning is an ongoing process, 

assessment can be an ongoing process of documenting that learning. PBL requires varied and 

frequent assessment, including teacher assessment, peer assessment, self-assessment, and reflection. 

Assessment practices should also be inclusive and well understood by learners, allowing them 

opportunities to participate in the assessment process in ways not typically supported by more 

traditional teacher-centered lessons.   

The basic phases found in most projects include selecting a topic, making plans, 

researching, developing products, and sharing results with others. Students cooperate in carrying 

out their investigation, in planning how to integrate and present their findings, and in evaluating 

their own and interpersonal effort (Sharan, 1998). Project work, it is generally claimed, allows for 

taking initiative and assuming responsibility, making decisions and choices, and pursuing interests. 

A further important aspect is the social learning experiences it affords, such as peer teaching and 

group construction of knowledge, which allow student to observe - and emulate -other models of 
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successful learning. Generally, three phases can be suggested in conducting Project-Based 

Learning: planning, creating and implementing, and the processing.  

 
Figure 2. General framework of Project-Based Learning 

 
Figure 2 represents the general framework of project-based learning. PBL can be divided 

into three main processes. In the planning phase, the learner chooses the topic, searches for 

resources for needed information, and organizes the resources into an usable form. In the 

implementation or creation phase, the learner develops the project idea, combines the contributions 

of the group, and builds the project. In the processing phase, the project is shared with other groups, 

feedback is obtained, and then the groups reflects on the project.  

Project-Based Learning offers many advantages and challenges when implemented in the 

classroom. Purnawan (2007) found that the project based learning in technical education increasing 

student motivation, student more critical, more cooperate and advances to communication ability. 

However, there are strategies to successfully meet these challenges. Some of the advantages in PBL 

learning include but are not limited to:  

 Increased motivation  
 Increased problem-solving ability  
 Improved media research skills  
 Increased collaboration  
 Increased resource management skills  

Increased motivation: Learners can choose their topics, the extent of content, and the presentation 

mode. Learners build their projects to suit their own interests and abilities. These kinds of activities 

are highly motivating for learners. Increased problem-solving ability: Project-Based Learning 

encourages learners to engage in complex and ill-defined contexts. From the beginning, learners 
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identify their topics and problems, then seek possible solutions. By participating in both 

independent work and collaboration, learners improve their problem solving skills thereby 

developing their critical thinking skills.  Improved media research skills: Project-Based Learning 

provides a real world connection to context. Learners conduct research using multiple information 

resources. By locating the resources themselves, their research skills develop and improve.  

Increased collaboration: In the processing stages, learners create and organize their groups. They 

share knowledge and collaboratively construct artifacts. Through collaboration, they develop social 

communication skills and obtain multiple perspectives. Increased resource-management skills: 

Successful Project-Based Learning provides learners with experience in project organization and 

time management with necessary scheduling resources.  

As with any instructional strategy, Project-Based Learning presents some challenges. The 

following highlights some challenges of a PBL environment: Support of student learning: 

Teachers may be unprepared to implement activities for Project-Based Learning due to a lack of 

familiarity with this pedagogy. They must stimulate discussion through open-ended questions that 

facilitate creative thinking. Instructors should also encourage learners to find answers independently 

from resources rather than simply "feeding" them information. Assessment: Evaluating academic 

performance in a Project-Based Learning environment is problematic for instructors. Evaluation of 

learners' knowledge acquisition is difficult because individual contributions can seldom be 

identified with certainty. Several strategies are available for evaluating learner achievement, such as 

individual or group self-evaluation, or comparison between student performance and class 

objectives. The process of assessment should also address how the learners share the responsibility 

of peer-work. 

Advice to teacher who implemented project based learning as teaching learning model 

(www.techlearning.com) ; a) More than an end product. The project is more than just the final 

product, it is all of the pieces: the lesson plans, the activities, the assessments, and even the tests and 
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quizzes.  b) Start with what you already are doing. Don't throw away all the great lessons you've 

used in the past. If your existing lessons help students acquire the skills and concepts necessary for 

the project, then use them. c) Begin and end with the standards. Students master the standards 

when they can apply the skills and concepts they learn. One effective way to check for mastery is to 

use rubrics to look at performance. Focus only on five to six standards. d) Focus on assessments. 

Use two types of assessment: formative and summative. Formative assessment occurs throughout 

the project and is used to make sure that students understand skills and concepts; these tests, 

observations, and student work serve as diagnostic tools. Summative assessments happen at the end 

of the project and allow students to apply and demonstrate what they have learned. e) Make it fun. 

Project work should be fun and motivating. Whenever possible, provide real-world problems for 

students to solve. 

Conclusion 

Project-based learning offers an engaging instructional method to make learners active constructors 

of knowledge. Rooted in constructivism, constructionism and cooperative/collaborative learning, 

project-based learning has strong theoretical support for successful achievement. The using  of 

project-based learning can help pre-service teachers in TVET assemble small and seemingly 

fragmented details of their technology training into a unified and coherent whole. As the completion 

of a project forces them to engage in a more complex process of inquiry and design than do more 

routine and repetitive classroom exercises, their competencies develop more rapidly, and their 

appreciation for the opportunistic using of technology in their future classrooms is enhanced. 

Furthermore, such experiences ideally provide opportunities for greater cooperative learning among 

pre-service teachers and collaborative learning between pre-service teachers and more experienced 

professional. 
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