Model Building in the Elementary Grades: A Problem-Based Mini Unit
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Content
1. PBL (Barell) pedagogy and materials

2. Model-building by learners across the curriculum

3. Mindtools (technology for model-building)

4. Cognitive Development theory and research

5. Developmentally-appropriate practices in schools

State Curriculum Content Standards

ISTE Technology Facilitator Standards: 
•                      Select, compare, and evaluate productivity tools (e.g., database, word processing, spreadsheet, drawing, graphing, presentation, cognitive mapping software) and other software programs that are appropriate to support instructional objectives. (TS1D., 7B., 7D., 7G., TF-III.E.1, TF-VII.B.1) 
•                      Use productivity tools to evaluate artifacts and data for instructional decision-making. (TF​IV.B.) 
•                      Report on and synthesize the current research and trends related to the use of technology in education to support integration in problem solving in instructional settings (TF-III.E.2., TF​IV.C.2, TF-VIII.A.1) 
•                      Examine how learning technologies can assist in the development of problem solving and higher order thinking skills. (TS1E., TF-V.C.6., TF-V.C.7.) 
•                      Define and create a classroom climate that is conducive to the teaching of problem solving skills. (TS1G., TS1J, TF-III.A.R., TF-III.D., TF-III.D.1) 
•                      Review and apply teaching strategies that integrate technology to foster the development of students' problem solving skills. (TF-III.A.4., TF-III.C., TF-III.C.1.) 
•                      Apply theories of learning, teaching, and instructional design in preparing model lessons using technology to teach specific subject area objectives within a problem-based curriculum. The lessons should include activities that integrate computers/technology for a variety of student grouping strategies, address diverse student populations, and assess students' content-area learning and use of technology tools. (TS1A., TS1B.,TS1H., TS3A., TS8C., TS12D., TF-II.A., TF-III.A.4., TF-III.B., TF-III.B.1, F-IV.A.1., TF-IV.A.2, TF-IV.C.1, TF-VI.C., TF​VI.C.1., TF-VIII.A.) 
•                      Develop instructional materials to facilitate the use of productivity tools to address curricular (content area and technology) objectives in settings that foster ethical, and legal use of technology by students. (TS1C., TS4F., TF-III.A.1.) 
•                      Assist other teacher(s)/colleague(s) in using recommended tools and strategies for implementation of technology in inquiry-oriented curriculum. (TS9B.) 
•                      Identify resources for a professional library that will support technology facilitators and specialists in their own professional growth as well as in the work to support others. (This is part of an ongoing portfolio requirement across courses.) (TF-VII.C) 
Objectives

By the conclusion of this unit, learners will:

· Investigate best-practices across curricular areas and grade levels in terms of the use of technology mindtools for supporting model-building as part of the process of problem-based learning. 

· Explain how theories of cognitive development (especially Piaget) have been supported by and refined through a variety of empirical research. 

· Build and defend a model of age-appropriate use of modeling and problem-solving in the school curriculum

· Provide a concrete, elaborated example of a problem-based learning unit involving complex modeling.
Complex, Robust Situation/Problem worth Investigating

Scenario:  You are teaching (for the first time) a brand new graduate course in Technology in Education that focuses on the support of K-12 student learning through complex problem-based scenarios involving model building.  One of the assignments in the course is for the students (who are teachers, for the most part) to develop a problem-based mini-unit that incorporates the age-appropriate use of mindtools for modeling that would be effective within their teaching context. About 2/3 of the way through the course, several of the students complain that most of the examples that you have found of using mindtools to build models are way too complex for their early elementary school students.  While your professional experience does not include teaching at the elementary level, and you (obviously) haven’t thought through what a reasonable set of expectations should be for the problem-based mini-units across all grade levels, you promise the class that you will return one week later with concrete examples of what you expect in the early elementary grades. 
Problem:  What should you present to the class the following week?

COMPLICATION:  As you search for good examples of problem-based learning situations involving modeling (with or without the use of mindtools) you discover that good examples do not exist.  
Resources

· Barell

· Jonassen

· Your faculty colleagues

· The Internet

· EBSCO Academic Search Complete

Strategies

· Continue searching for good examples of the use of mindtools to support model-building at the elementary school level.

· Review published research on cognitive development to develop a sense of what can be expected (in terms of model building) at give age levels.

· Reach out to colleagues and others for real-world examples and support.
· Periodically ask yourself the questions on page 125 of Barell.
· Build a generalized model of the effect of age on appropriate expectations of model building, using appropriate mindtools.

Authentic, Alternative, Performance Assessments

You will conduct class the following week, with the combined goals of (1) offering appropriate guidance and examples to the students as to what they should do for the mini-unit and (2) reassuring the students that you understand their frustration and have worked hard to help them, all the while (3) retaining as much of your initial goals for the problem-based mini-unit assignment as you can and (4) creating a foundation for teaching the course better the second time.
