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Instructional Design Assignment
Activity Title:  ‘Building Bridges’

Teaching Family:  Social Family

Teaching Model:  Cooperative Learning

I  Outline of Science Content

The nature of the science content for this lesson deals with the application of science to solve a real-world problem.  Specifically, students will use a hands-on, group-oriented approach to determine what type of structure is the most solid design for a bridge.  The teaching approach to this activity will utilize the social family of models and will facilitate group activity amongst the students.  Content areas for this lesson include forces (weight/gravity) and basic ideas behind structural engineering considerations.

II  Instructional Objectives


In the broadest sense, the primary objective of this activity is for students to simply build the strongest bridge out of the basic materials provided to them.  Students will be able to utilize many different cognitive skills as well as psychomotor skills in performing this task.  It is expected that students apply their ‘gut instincts’ and previous knowledge of bridge design, at least initially, to begin their investigation into bridge design.  They will evaluate and judge different designs based on how much weight they are able to safely hold, and they will be given a chance to observe and reflect upon other students’ designs  in an environment that fosters group thinking and tolerates potentially dissenting suggestions.  By putting their ideas into action by building the bridge, students will be able to manipulate physical resources and adjust their designs accordingly.  By the end of the activity, students will have a good idea of what civil engineers do, and how they use creativity and resourcefulness in solving real-world problems with solutions that benefit society.  
III  Rationale behind Instructional Design


I chose the social family of teaching models and the cooperative learning model in particular because this is a method of teaching that I have often tried to implement but have never quite been able to ‘pull off’ satisfactorily.  Thus I think I have a good idea of the things that can potentially go wrong with a group-oriented activity and I would like to learn how to use it effectively, because I feel that it is one of the most powerful models for teaching science.


One of the most powerful aspects of the cooperative model of teaching is its flexibility to easily accommodate other models.  The instructional objectives of the ‘Building Bridges’ activity lend themselves well to this model, and the integration of other models into it.  In this case a social organization is built which can accommodate both the ‘Scientific Inquiry’ and ‘Attaining Concepts’ models, both in the ‘Information-Processing’ family.  

An effective cooperative setting can better be achieved when students have a fun, hands-on task ahead of them, and it is their natural interest in solving such a fun problem that generates the synergy and ‘connected’ motivation among them.  This activity lets students learn from each other by listening to and observing other peoples’ ideas, and fosters intellectual activity by its very social nature.  Cooperating to come up with the best solution to a fun problem promotes positive feelings among the students towards one another, builds relationships among them, minimizes alienation, and increases self-esteem.  By learning within this model, students are led to explore various perspectives on the bridge-building task, allowed to work together to master the information idea, and skills necessary to solve the problem, in an environment that develops their social competence.

Research into the social family of teaching models has shown that the results are overwhelmingly positive.  Better learning is achieved by the energy that cooperative groups generate, and this positive learning effect is often seen immediately.  In particular, students who have poor academic histories are able to benefit relatively quickly.  It has also been shown that disruptive and off-task behavior diminishes in such an environment.  The model is also valuable in that the experience builds upon itself;  the more students are given the opportunity to work together, the better they become at actually doing it.

IV  Lesson Narrative


This activity is designed to boost students’ confidence in their problem-solving abilities by having them construct a strong bridge with limited materials.  The real beauty in this activity, however, is the cooperative learning setting that will be developed as students put their minds together to come up with the best possible solution to the task. As they work together in a goal-directed interdependent manner, they will not only learn to trust their own ideas and problem-solving skills, but those of others as well.


Students will be presented with the simple task of designing the strongest possible bridge over an imaginary canyon using block and strips of paper.  Each group of 3-4 students will have the same materials with which to work, and the same standards will be used to assess how strong each groups bridge is (how many 1-gram cubes will it hold?)  Materials will be kept very simple; strips of paper and wooden blocks are all that will be used.  As the designs become more elaborate and efficient, they will be able to hold more and more weight and structures are likely to get more interesting!


It is important to discuss the teacher’s role in the classroom while this model is being practiced.  My role is to organize and discipline the group process and ensure an vigorous level of positive discourse.  I will help the students work together impersonally but positively, to build and test their hypotheses, and to coach one another as they develop their group skills.  I will make it clear that everyone is to listen to every suggestion and offer insights in a constructive fashion; additionally, I will make it clear that one person is not to do all of the physical building and experimenting (everyone in the group is to have an equal opportunity to touch the materials and show their ideas).

V  Formative Assessment

Another beauty about this activity is the way that formative assessment follows naturally and progressively from the task at hand.  Certain issues will come up from the students themselves once they start really “getting into it”, and my role is to process their questions and comments to assess their performance with the activity.  This will be done largely through the informal questioning and observation.


While the activity is meant to be very open-ended and creative, certain issues are likely to arise.  I would anticipate discussion about such things as:

-  Which general designs seem to be the best for holding larger amounts of weight?

-  Does it matter how or where the weight is placed on the bridge?

-  How would the bridge hold up if the weight were shifted from one end of the bridge to the other (like traffic over a real bridge)?

-  Can students think of a real bridge they have seen that employs a similar design to their own?

In terms of assessment, there is no formal product associated with the activity, so formative assessment on my part would be largely informal.  I believe this is in line with the spirit of a cooperative learning activity.  It is important for the teacher to observe very closely in the classroom to make sure that the intended learning is taking place.

