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I will preface this exercise with my opinion:  In approximately 1995-6 Instructional Design and middle-school Science Instruction were diametrically opposed.  Knowledge of the specific content areas in science had declined to the point in education where very little was actually being taught that lead to real problem-solving abilities.  While Oakes’ perspective is essentially politically correct regarding reform in science education, teaching “process” may not provide the long-term results needed to sustain our nation and its economy.  The contemporary view of scientific inquiry is that the questions guide the approach and the approaches vary widely within and across scientific disciplines and fields.  This is held up by the National Science Education Standards:  students are expected to be able to develop scientific questions and then design and conduct investigations that will yield the data necessary for arriving at conclusions for the stated questions.  

The pendulum has swung over to the point that we are expecting our unprepared professional teachers to facilitate our children’s learning of science without any real understanding of the content they are trying to teach. Teachers who were raised on the “scientific method” need their basic belief structure reformed.  

Instructional Design can and may be applied to education and probably should be in this scenario.  So, Clifford the Instructional Designer has been there and done that and walked out dazed and confused.  He is still looking for concrete when he should be looking for abstract.  He will no doubt resent being asked to do qualitative evaluation as well.  Pedagogy and methodology are what need to be addressed at this point rather than looking for specific measurable science curriculum content items.

This may not be what either George W. or the National Science Foundation desires.  Specific criterion based items will continue to be presented to students in the form of standardized examinations which will primarily measure knowledge and comprehension rather than higher order thinking skills.  Although this problem is recognized at the national level, no solution has yet been proposed for providing adequate assessment of those higher-order skills.

1.  Briefly list the three main constraints the designer currently faces.

According to the case study, Oakes is the source of four constraints:

The purpose of the project is to help middle school science teachers to learn an alternative way of teaching.

Teachers should develop their pedagogical knowledge of science teaching through the “discovery” or “problem-solving” process.

Instruction for teachers should be provided in a format that allows them to work on their own time putting into practice what they learn with their students.

She doesn’t want to conduct workshops or in-services for local teachers.

2.  Given the information you have, draft an educational purpose you think might be suitable to both the SME and the designer.

I am a behaviorist, so this is tough, but I’ll give it a shot.  Again, according to the case study, Oakes is the source of the purpose:

To help middle school science teachers reform their instructional pedagogy in order to:

(1) Generate multiple ideas from their students about how to solve scientific problems

(2) Listen to and make sense of students’ ideas about science

(3) Know what to do with the aforementioned ideas.

3.  Describe how the identified resources can be re-purposed to address specific Instructional Design needs.

Given the assets listed, here is how I would choose to use them – remember I’m used to being the SME – not the designer.

24 teachers who are still practicing the techniques they have learned.  (Pair them with the target audience – or contract them to work under a trainer-of-trainers model)

One box of videotapes of these same teachers labeled by observation date.  (Ideal for Video on demand system for target audience, also could be used as a source for observation and evaluation…)

The copy of the grant proposal.  (The real source of assessment and evaluation guidelines)

A list of local teachers who expressed interest in learning to teach science in a new way.  (The guinea pigs alias target audience alias future trainers alias source of needs assessment alias etc.)

Two articles written by Oakes and a former participant.  (Hmm, might be a good idea for Clifford to read them, and if what he reads appears to have merit, perhaps he should hunt up the former participant for assistance as a second SME, also should be used for participant readings)

4.  Recommend appropriate media, delivery mode, and instructional strategies for meeting the specific needs of a widely dispersed target audience.  Justify your recommendations.

Synchronous Real-Time Point-to-Point Video-Conferencing, Asynchronous Streaming Video-on-Demand, Face-to-Face peer mentoring and observation based on the disseminating trainer-of-trainers model.

According to the case study, money isn’t a problem, but time, travel and human resources are, so if the majority of the last hurrah of instructional modeling is digitized and archived, then a web-based system can be implemented that would minimize the actual time spent on-site by trainers.

5.  Identify three suitable data collection techniques that would be part of your design evaluation plan.

Focus Groups – hopefully Oakes can be coaxed into facilitating several of these for general dissemination.  From these early models, a lasting model for future focus groups can be created as well.

Systematic Unstructured Observations of willing volunteers in order to discover the efficacy of the video presentations as well as the videoconference discussions.

Individual Interviews with a specific set of open-ended questions directed toward reforming pedagogy and shifting the paradigm toward coaching and facilitating problem-solving discovery based science learning for adolescents.  

