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We know that children construct their own knowledge because they have so many wonderful ideas that no one ever taught them (Duckworth, 1996). This article describes an example of a fourth grader’s wonderful idea. A teacher educator, while facilitating teacher research in that classroom, observed this idea. The classroom teacher systematically inquired into how to teach for children’s mathematical understanding and used the results to inform her teaching. In the following example, the teacher asked children to investigate strategies for multiplication and then share them with the class. One child was eager to share his idea about multiplying any number by 9. His wonderful idea about the pattern in multiplying by 9’s prompted other students to investigate whether his rule applied to other numbers resulting in the same pattern. 

In this example, the students worked on their strategies and then the teacher called them to have a group discussion about their findings. Eric, a 9-year-old fourth grader, figured out a way to predict the solution to multiplying 9 times any other single digit number. Eric’s rule says that when multiplying by 9’s, in the solution the one’s place goes down by 1 and the ten’s place goes up by ten as you increase the number you are multiplying by 9. With great enthusiasm, he demonstrated his “wonderful idea” to his fourth grade class by explaining his ideas and writing on the board:

9 X 1 =   9        

9 X 2 = 18

9 X 3 = 27

9 X 4 = 36

9 X 5 = 45

9 X 6 = 54

9 X 7 = 63

9 X 8 = 72

9 X 9 = 81

Following his demonstration, children eagerly began to test other numbers for the same or different patterns.

The teacher created the conditions that allowed Eric to have his wonderful idea and to feel confident enough in it to share it with others who then became enthusiastic about its application to other numbers. In today’s educational climate of testing and accountability, a teacher takes a risk to allow time for such mathematical investigations. It takes a special type of teacher to promote such creative problem solving without bending to mandates to teach to the test (Brown, Castle, Rogers, Feuerhelm, and Chimblo, 2007). This article describes just such an approach to teaching against the grain.  In other words, the teacher has decided to teach in ways appropriate to children’s understanding rather than to teach to the test (Cochran-Smith, 1991). This autonomous approach to teaching honors children’s thinking and provokes it to the next level. 

Teacher as Pedagogical Researcher

Eric’s teacher is a pedagogical researcher. This new view of teaching as pedagogical research is at the intersection of teaching, teacher research, and pedagogical tact (Castle, 2006). Teachers at all levels conduct teacher research to intentionally and systematically question the effects of teaching on learning (Hubbard & Power, 1999; Richardson, 1994; Stringer, 2008). Teacher research is a way for teachers to look critically at their teaching in order to improve it and the learning experience of their students (Hopkins, 2002). Some educators view teacher research as an extension of teaching (Hopkins, 2002) while others view it as just good teaching (Hubbard & Power, 1999).  Teacher research is a way that teachers can find out if they are making a difference in student learning that they are intending to make. Research that teachers do on their own teaching is more likely to lead to immediate classroom improvement than are more traditional types of research (Richardson, 1994). 

A pedagogical approach to teacher research refers to what van Manen (1991) describes as a mindful focus on teaching for what is good for the student, rather than teaching for reasons external to the student, such as for high test scores. Van Manen uses the term pedagogy to restore the often forgotten human relationship between the student and the teacher that becomes lost in a managerial, authoritarian approach to education. Pedagogical understanding is the ability to see what is humanly significant in situations that can’t be predicted and to take a stand on what is good for students regardless of what is politically correct. It is teaching that not only encourages learning but also student dignity, confidence, and intellectual sturdiness that enables students to expose their ideas along with possible mistakes to the scrutiny and critique of peers without fear of attack or humiliation.

Teacher as pedagogical researcher is in tune with children’s thinking for purposes not only of promoting children’s thinking for better understanding, but also of creating a classroom environment of inquiry so that children feel emotionally safe to open up their thinking and feelings to the scrutiny of others. It is done for the purpose of helping children become confident problem solvers and problem creators able to explain ideas to others and engage with others in meaningful conversations that further develop children’s thinking. It is teaching that constructivist educators advocate (Kamii & Joseph, 2004; Fosnot & Dolk, 2001; & DeVries, Zan, Hildebrandt, Edmiaston, & Sales, 2002) within an atmosphere of inquiry and pedagogical thoughtfulness that honors children not only where they are in their thinking but as whole persons to be respected and appreciated. It is teaching using careful active listening focused on openness to children’s ideas. It is careful in the sense that it is always mindful of the important and normative relationship a teacher has with the child to preserve the dignity of the child (van Manen, 1990). It is active, not passive listening, requiring intense focus not only on what children say but also reveal in their demeanor so that their new strategies are heard, appreciated, and honored for the intellectual activity they represent. It involves not just recognition of children’s thinking but a valuing of children themselves (Baek, 2005-06).

It is intellectually honest teaching that allows and appreciates learning from making mistakes and does not attempt to entice, trick, or manipulate thinking for a correct answer. It is okay for both student and teacher to make mistakes then reflect on what the mistake is teaching. It is a way of teaching similar to what Fraivillig, Murphy, and Fuson (2002) describe as teaching to advance children’s mathematical thinking.  

The essence of such teaching waits for, and listens to, students’ descriptions of solution methods, conveys accepting attitude toward students’ errors and problem solving efforts, asks a different student to explain a peer’s method, uses students’ responses, questions, and problems as core lesson and cultivates love of challenge (Fraivillig, Murphy, and Fuson, 2002, p. 39).  

Add to this, teaching that is knowledgeable, not only of the subject, but also the child. This creates a comfortable classroom atmosphere of inquiry in which children are encouraged to explore their “I wonder” questions without being criticized. 

Classroom Conditions that Promote Inquiry

Eric is a student in a fourth grade classroom of 20 students with one teacher. The classroom design fosters small group work, whole class discussions, and individual work. The results of children’s inquiry are displayed around the room. Materials for inquiry are accessible and varied. Children can use paper and pencil, marker board, transparency, and computer in their inquiry activities and sharing with peers. Space is structured with equipment, desks, and materials yet flexible and capable of being transformed to fit the inquiry taking place. Class routine and daily schedule allow for large blocks of time (30-60 minutes) for individual and small group inquiry as well as for large group discussion and reflection on results. During group discussion, the transparency and marker board are used for children to share their work with the whole class and to revise their work in light of class discussion.

On the day that Eric has his wonderful idea about the pattern he found in multiplying by 9’s, children are investigating multiplication strategies. Their teacher asks them to investigate multiplication problems and to sort problems into two categories: those they know and those they are working on. Each child has a personal set of multiplication cards with problems on one side and answers on the other. They work in pairs to review the problems they know easily and give more time to the ones they need to work on. The teacher then calls the children to group time and asks them which problems are difficult to solve. When children identify a problem, the teacher writes it on the board and asks them for their strategies in solving the problem. A common teacher question is, “Who has a different way to explain?” Children demonstrate their strategies one at a time on the board, getting feedback from peers. This process allows for all interested children to share their thinking about which problems are difficult as well as their strategies for solving the problems. The teacher actively participates along with children in sharing her strategies as just one more way to solve the problem. Eric volunteers his ideas by saying that he found out something interesting about 9’s. He says that when you go from 9 X 7 to 9 X 8, the one’s place goes down by one and the tens place goes up by ten. He writes it on the board and formulates his rule for the pattern. He works through the 9’s multiplication problems demonstrating the pattern. Children are genuinely interested in his thinking and want to know if the same pattern holds true for other numbers such as multiplying by 8. They work together on testing out the pattern.

Eric’s teacher tells the class she had not known about the 9’s pattern and finds it very interesting. She appreciates the thinking Eric has done constructing the pattern. She joins the children in testing the pattern with 8’s. At the end of group time, Eric’s teacher reviews what they have been doing and encourages the children to continue to think about patterns in working with numbers. She says, “We have talked about strategies to use when you don’t know. And we have found some patterns in working with numbers. Pat yourselves on the back for what you learned today.”

Eric’s teacher has paid careful attention to children’s strategies. At the end of the session, she records children’s strategies and comments in their individual portfolios. She reviews their strategies, reflects on her teaching, and determines what she needs to do next to move them forward. She keeps systematic records for each child. She reviews her written comments and uses this reflection to make changes in her teaching approach. These teacher research activities help her improve her teaching long term and give her a better understanding of children’s progress in mathematical thinking (Stringer, 2008).

Teaching for Personal and Intellectual Sturdiness

Throughout the curriculum, not just in mathematics, Eric’s teacher teaches for children’s personal and intellectual sturdiness. An idea related to personal and intellectual sturdiness identified by constructivists is the idea of autonomy: the ability to make decisions taking relevant variables into account regardless of rewards and punishments (Piaget, 1965; Kamii & Joseph, 2004). The teacher’s own personal and intellectual sturdiness (teacher autonomy), is the ability to exercise professional judgment in doing what the teacher knows would benefit children in spite of the existing reward system which today rewards teaching to the test. Eric’s teacher has created a sociomoral classroom environment of mutual respect, cooperation, and reciprocity (DeVries & Zan, 1994; DeVries et al, 2002). It is not so much a relaxed classroom atmosphere as it is an unstressed atmosphere where there is little tension created by competition and much celebration of each other’s accomplishments and wonderful ideas.


Eric’s teacher is unique not because of her methods but due to her professional disposition to help children learn and develop personally within an inquiry classroom. She sends a continuous message to children:

· It is important to do your own thinking.

· You can share your own ideas openly with others. 

· It is okay to make mistakes and learn from them.

· Creative approaches to solving problems are valued.

· Learning is ongoing. 

She strives to help children have the wonderful ideas that Duckworth (1996) writes about:

The more we help children to have their wonderful ideas and to feel good about themselves for having them, the more likely it is that they will some day happen upon wonderful ideas that no one else has happened upon before. (p. 14)

Teaching for wonderful ideas honors not only the ideas but also the students who have them. 
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