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Project, problem, and inquiry-based learning are very popular words in education today, yet many teachers, myself included, are vague on what they actually mean or how they are distinguished from each other. While all three share similar characteristics in that they are closely related to the information processing approach, use technology to facilitate learning, and may overlap in application, individually they supposedly serve different learning purposes. On the web site, eduScapes, Annette Lamb (2004), describes project, problem, and inquiry-based learning as follows: •



Project based learning: An approach to learning focusing on developing a product or creation. The project may or may not be student-centered, problembased, or inquiry-based.



•



Problem based learning: An approach to learning focusing on the process of solving a problem and acquiring knowledge. The approach is also inquiry-based when students are active in creating the problem.



•



Inquiry based learning: A student-centered, active learning approach focusing on questioning, critical thinking, and problem-solving. It's associated with the idea "involve me and I understand."



Still confused? I was! In not fully grasping these differences, it struck me how often our students are faced with seemingly simple concepts that many cannot fully comprehend, be it reading, math, science, whatever. Too often, they are left grasping for understanding because they were not given the time, means, or encouragement to master the material. Well, not this time! I don’t fully understand the distinctions between these methods and I both need and want to!
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While Annette Lamb’s definitions provided some clarity for me, understanding remained murky in terms of the overlap between the three. They still seemed intrinsically linked, especially problem and inquiry-based learning, yet they are always presented as separate methods, so I was obviously missing something. Clearly, further research was necessary for further understanding! After investigating numerous other web sites on project, problem, and inquirybased learning, I have come up with the following understanding of what each are and how they are meant to work. It is important to note that all three have their roots in constructivism, that is they engage students by doing, by having them work in a hands on mode to gather information and data, explore, create, experiment, physically manipulate things, and organize information. This link to constructivism also means that these methods entail stressing higher order thinking skills and performance-based, authentic assessments. The teacher acts as a facilitator, guiding the students by encouraging them to explore, experiment, make mistakes, and keep moving forward to reach understanding. With this in mind, let’s look again at the three methods and the new understanding I’ve gained from my own “inquiry based” exploration. Project-based Learning: As Annette Lamb (2004) stated, the focus of project based learning is the process leading to a student creation or product. This is easily understood and corresponds with other research on this topic. Lamb further states that PBL may or may not be student-centered, problem-based, or inquiry-based. This is where
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I became confused and, interestingly, where others in the field seemed to disagree with Lamb. While Lamb’s statement may technically be true, the fact is that PBL is, by nature, problem and/or inquiry based. At the Alice Carlson Learning Center in Ft. Worth, Texas, which is known for its PBL expertise, PBL is described as “helping students understand the connections between in-school learning and out-of-school problems” and as a way for students to “expand their knowledge base and their ability to solve problems. Through participation in these projects, students create a variety of products that others can use or value. Project based learning projects require students to solve a variety of ill-defined problems as they are involved in tasks which become increasingly demanding and complex.” (Carlson, n.d.). As you can see, the words “problem solving” are used repeatedly in this definition of PBL. They are also used in the majority of all other definitions of PBL. This, to me, classifies PBL as problem based learning. Factor in the need for inquiry, in the students quest to seek appropriate resolutions to questions and issues arising from their project, and PBL also qualifies as inquiry based learning. For me, looking at PBL from this perspective, of also being problem and inquiry based, makes it easier to understand which, in turn, will make it easier for me to create and implement in my classroom. For further clarification, two excellent examples of Project Based Learning are Journey North at http://www.learner.org/jnorth/ and Oracle ThinkQuest at: http://www.thinkquest.org/. As you will note from these examples, a hallmark of PBL is its focus on collaboration, not just in the classroom but, with the use of
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technology, outside the classroom, to other parts of the country and the world. Students have the opportunity to share ideas, problems, findings, and solutions with other students working on the same project. Now that we have clarified project based learning, we can move onto problem and inquiry-based learning. As discussed, these share many elements with PBL, however, as I discovered, they differ in their uses and final outcomes. While PBL is, as its name implies, project based and generally longer term, problem and inquiry based learning can be applied in everyday curriculum activities. Problem-based Learning: As we saw earlier, Annette Lamb defines problem based learning as an approach to learning focusing on the process of solving a problem and acquiring knowledge (2004). Lamb further states that the approach is also inquiry-based when students are active in creating the problem. Again, it was this second statement that confused me. As you will see when we get to inquiry-based learning, inquiry learning implies seeking appropriate resolutions to questions and issues. If students are focused on the process of solving a problem and acquiring knowledge, then it stands to reason that they are seeking resolutions to questions and issues. This would mean that problem based learning is also, inherently, inquiry based. According to the Illinois Mathematics and Science Academy (IMSA), an internationally-recognized pioneering educational institution, a more accurate title for problem based learning might be "student-centered, problembased, inquiry-based, integrated, collaborative, reiterative, learning." (2004).
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Aha! Yet, again, I wasn’t off track in failing to see the distinctions among these learning approaches. They are all interconnected through the theories associated with problem and inquiry-based learning. IMSA goes on to further describe problem based learning as “Students gather and apply knowledge from multiple disciplines in their quest for solutions. Guided by teachers acting as cognitive coaches, they develop critical thinking, problem solving, and collaborative skills as they identify problems, formulate hypotheses, conduct data searches, perform experiments, formulate solutions and determine the best fit of solutions to the conditions of the problem. Problembased learning enables students to embrace complexity, find relevance and joy in their learning, and enhance their capacity for creative and responsible real-world problem-solving”. (ISMA, 2004). Essentially, problem based teaching/learning is the opposite of direct instruction. The students are not lectured to on a subject, nor told how to do something. Instead, they are encouraged to construct/discover, on their own, the best solutions to the problem. While problem based learning works well with “big” questions and/or concepts, it should not be overlooked as a valid tool in everyday classroom work. To me, problem based teaching/learning is a philosophy as well as a method. It simply means that whenever time allows, veer away from direct instruction into posing problems without solutions. Step outside the curriculum as written, and give students the opportunity to show how they would figure things out. I find this especially useful in math. Students often
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have methods that work better, or show more clearly, how to arrive at a solution. Yet, they are rarely, from my observation, given the opportunity to discover and share their processes. For example, while subbing in a 2nd grade class, I once wrote 2 x 3 on the board. The students immediately told me that they hadn’t learned multiplication. I assured them that I knew that but that I also believed they may be able to figure this out. I then told them that 2x3 was the same as “2 three times” which I wrote on the board. I asked them to think about it and to come up with their best answer. I told them that I wasn’t so much interested in their answer as I was in the ways they tried to figure it out. Before starting, I also encouraged them to use drawings, pictures, or any objects or materials in the room to help them. Well, this was a fascinating experience! I did it mainly because I was truly curious to see how each child tackled this, from their attitude toward an independent “discovery” approach, to the actual problem solving techniques they employed to reach a solution. Math is my weakest subject. Though I love it, I began having trouble grasping concepts when first confronted with algebra. Prior to my acceptance at MSMC, I was required to take an undergraduate math course titled Math for Elementary Education. Needless to say, I was terrified! However, I had a wonderful teacher who taught me that there is not just one way to reach solutions in math; that there are many ways, some shorter and some longer but, as long as you arrived at the correct answer, it did not matter how you got there! No one had ever described math that way to me. This teacher had a profound
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effect on my attitude toward math and my belief in my ability to master it. Math actually became fun for me. Even though I often took the long way to reach solutions, I did it in the way that worked best for me. I also found that I was often better able to understand the short cuts after I had mastered the problem using my own methods! It was this experience that motivated me to do this problembased learning experiment with these 2nd graders. My thought was, if these were my actual students, this exercise would give me invaluable insight each child’s attitude toward problem solving and the way in which their minds processed math. And, did it ever! I had some students immediately set to drawing pictures, others that made arrays without even knowing what an array is, others that used blocks and math tiles, and others, yet, who simply knew to calculate 2+2+2! Then, there was my totally flummoxed group, who did not know what to do. I took these students to the reading table and engaged them in a discussion of what they knew from the problem and how they might take this knowledge and use it to find a solution. I told them they were math detectives who were hired to solve this math mystery and that they had to use the clues they had and their own smarts and creativity to figure out the solution. With this group, my problem based learning experiment became more inquiry-based as we talked through and tried various approaches. What matters is that every child participated and made a contribution which is a very important element of PBL and problem-based learning. Afterward, every child explained what they had done and why they had done it that way. Some explained it better than I would have done! This is why I always say that students can be your best source of teaching!
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The point to remember here is that you can use these approaches in everyday teaching to get kids thinking and doing for themselves. I did it and, at the time, I didn’t even know about problem or inquiry based learning! It just seemed right. What is most interesting and, at the same time, disturbing to me is that I have done similar experiments in other classrooms and I have found that 1st, 2nd, and 3rd graders are much more open to these methods. By 4th and 5th grade, I found students much less willing and less excited regarding this type of learning. They were more afraid of making mistakes, of looking “stupid” and, I believe, so indoctrinated in direct instruction that they were at a loss when called on to act independently. Think of how often students are told “you did it wrong” or, my favorite, “you didn’t do it the way I told you to do it.” The latter implying that there is only one way to do something. No wonder students are frightened and/or unmotivated to rely on their own abilities in new learning situations. They’ve never been taught that they are capable! Look at me with my math class and this TwT class, as well. I was faced with challenges in two areas in which I never felt competent. Yet, given the necessary knowledge, tools, and encouragement to explore and discover, I succeeded in ways I never thought possible. If this isn’t a wake up call to start implementing discovery learning as early as possible, I don’t know what is. Hopefully we, as the agents of educational change, will start to make this happen on a more regular basis in the classroom. In wrapping up problem based learning it is true that, in it’s purest sense, problem based learning is most fully realized when used within the context of a
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large problem, worked on collaboratively by students, and supported by a technology rich environment. However, as I pointed out, teachers make problem based learning happen whenever they step away from direct instruction and encourage students to discover and construct their own solutions. For further clarification, I recommend two excellent sites on problem based learning. The first is the Samford University Center for Teaching, Learning, and Scholarship at http://www.samford.edu/ctls/pbl_background.html. The other site is the technology journal; from now on (fno) which can be accessed at http://www.fromnowon.org/index2.html. Inquiry-based Learning: Inquiry-based learning is, in my opinion, the easiest of the three to understand and to implement. Annette Lamb defines inquiry-based learning as “a student-centered, active learning approach focusing on questioning, critical thinking, and problem-solving. It's associated with the idea "involve me and I understand." (2004). While this definition is clear and accurate, I found more comprehensive information on this topic at several other web sites. According to Thirteen Ed Online’s Concept to Classroom (2004), inquiry learning is a “process of inquiry, in which individuals construct much of their understanding of the natural and human-designed worlds. Inquiry implies a "need or want to know" premise (just as I described my reason for doing this paper!). Inquiry is not so much seeking the right answer -- because often there is none -- but rather seeking appropriate resolutions to questions and issues. For
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educators, inquiry implies emphasis on the development of inquiry skills and the nurturing of inquiring attitudes or habits of mind that will enable individuals to continue the quest for knowledge throughout life.” I love this description, especially the last two parts; the first that inquiry is not so much about seeking the right answer as seeking appropriate resolutions and, the second being, the notion that teachers need to “nurture” inquiring attitudes in their students. This so eloquently mirrors my own feelings on this subject. Teaching in an inquiry based mode takes practice. Teachers are so used to direct instruction and, let’s face it, when the clock is ticking and the tests are coming, the pressure to impart information is enormous and direct instruction often feels like the only way. But, here’s the thing. Whenever I observe direct instruction as the primary teaching method, I observe bored, distracted kids. Likewise, whenever I find myself, as a sub, using this method for longer than say, 5 minutes, I, too, often feel bored! So, what are we to do? According to Thirteen Ed Online’s Concept to Classroom, “standards can be met with inquiry-based learning by ensuring that they are incorporated early in your planning and by guiding your students toward questions that will help them learn the required material. When we encounter something new, we have to reconcile it with our previous ideas and experience, maybe changing what we believe, or maybe discarding the new information as irrelevant. In any case, we are active creators of our own knowledge. To do this, we must ask questions, explore, and assess what we know.” (2004). When you think about it, it really isn’t that difficult to do. Many times we do this without even realizing that we are providing inquiry based
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learning! The point is to be more aware and to do it thoughtfully and consistently. Thirteen Ed Online’s Concept to Classroom (2004), sums it up this way: “In the classroom, the constructivist view of learning can point towards a number of different teaching practices. In the most general sense, it usually means encouraging students to use active techniques (experiments, real-world problem solving) to create more knowledge and then to reflect on and talk about what they are doing and how their understanding is changing. The teacher makes sure she understands the students' preexisting conceptions, and guides the activity to address them and then build on them.” Inquiry-based learning is the easiest one to incorporate in the classroom on a consistent basis. Remember, it’s a philosophy as well as a method. It comes down to this: stop giving kids all the answers! Stop telling kids that there is only one way (your way) to do things! View mistakes as good things and show why! Turn classroom computers into an integral learning tool rather than a reward for good behavior or a tool for typing essays. Stop doing all the talking. Admit to students that you, too, are a learner; share your experiences (good and bad) with discovering new things…because, if we don’t change our methods to one that nurtures inquiring attitudes, we will produce a population of adults who are incapable of producing change in their own lives and the world. Whenever I hear of a group of children who participated in a crime, my first thought is always, “Was there not one kid in that group who thought, and verbalized, that maybe this isn’t such a good idea?”
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And even if that happened, why did no one in that group leave??? It makes one wonder if we aren’t raising a society of lemmings with no clue how to think and act for themselves. Still unconvinced? Then let me humble myself with a true story! Last year, while substitute teaching in a 3rd grade class, I was left a lesson on graphs. I was very unsure of the lesson and the instructions were poor, at best. Nonetheless, I started teaching, modeling what to do for the 20 students. Ten minutes or so into the lesson, I felt that everything was going fine, the students were working with me, and we were making progress. Once the children were working on their own, one of the students came up to me and whispered, “Ms. Dowling, I think you might be doing it wrong.” She explained the mistakes she believed I had made and I still didn’t understand it, yet I knew, intuitively, that she was right. I asked her to go through it again, very slowly, step-by-step. She made connections from the start of the graph instructions to the final instructions (which she had already jumped ahead to) that helped me to understand. Her directions were far clearer than those written in the teaching manual. Now, this girl was not the only bright child in that class, but she was the only one to acknowledge that things were not making sense based upon her current and past knowledge of graphs. I stopped the class and asked if anyone else was aware of my mistakes and a few children said “yes” but that they thought they were probably wrong since I was saying something different and I was the teacher. See what I mean?? These students were willing to do work that made no
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sense to them, that they knew was wrong, rather than to question that great voice of authority—the teacher! I used this window of opportunity to reinforce that teachers are not always right and to always, always question what does not make sense to you! If all this doesn’t convince you, there’s also this fact; inquiry-based teaching is not only better for the students, it’s more fun than direct instruction, once you get the hang of it! Classroom Implementation In terms of the reality of actually implementing PBL, problem, and inquirybased learning in the classroom, teachers always ask, “Can this really be done without massive headaches?” The answer, in a word, is “Yes!” Obviously, project-based learning requires the most time and commitment but, the good news is that existing projects already abound on the internet. Take Journey North at http://www.learner.org/jnorth/ and Oracle ThinkQuest at: http://www.thinkquest.org/ , which I referenced earlier in this easy, and iEARN at http://www.iearn.org/projects/project_gateway_languages.html These are just three of a plethora of sites that offer ready made, on-going projects that students can participate in. Not ready to participate in a community or global based project? No problem! You can also do smaller scale PBL by simply using components of already designed programs. Again, Journey North lends itself beautifully to this kind of adaptation, as do most other project sites. The hard work has already been done. You just have to find the time to participate— even if it’s only one day a month.
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Problem-based learning, as discussed, occurs whenever the students are given the responsibility for solving a problem. Ideally, problem-based learning should incorporate the following elements: motivation: the students must feel empowered to affect the outcome; relevancy: the students must see the connection of their efforts to school and the real world; higher order thinking: requires creative and critical out-of-the-box thinking where anything goes and mistakes are used positively; learning how to learn: promotes meta-cognition and self-regulation; authenticity: students learn information and techniques that can be applied in future situations and which demonstrate true understanding and not just mere recall; interdisciplinary: students are called on to use and acquire knowledge from multiple content areas. Again, problem-based learning can be a class wide collaborative project, but it can also be the general style you employ in the classroom. Any problem-based exposure you give to students is a plus. I remind myself daily, as a parent and a teacher, “Do not teach learned helplessness”. This is an easy trap to fall into but does not serve our children’s interests in the slightest. As for inquiry-based learning, this, to me, should be inherent in every teacher’s classroom style. Children are, by nature, curious, questioning beings. Our role is to encourage, not stifle, that natural curiosity, by creating learning environments that promote questioning and exploration, assimilation of new information, and reflection and understanding. Remember, it is the simple act of “nurturing of inquiring attitudes or habits of mind that will enable individuals to continue the quest for knowledge throughout life.” (Thirteen Ed OnLine (2004).
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It is easy to feel overwhelmed by these methods until you break them down, as I did, and focus on the core message/applications of each one. Like anything new, it can seem daunting until you take a leap of faith and jump in. But jump in you must because this is where education is going. Start small, start big, whatever suits your style, but as the Nike ads say, and Marc Prensky echoed in “Digital Natives, Digital Immigrants”, Just do it!
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