Effective Lesson Design

Students learn best when highly motivated (and motivation that is intrinsic – not being controlled by external influences – such as through of reward or punishment). Students also learn best when they are active (ranging from writing to handling concrete materials). This foundation is supported by recent brain research findings, the national science standards, and experience. 

Yet, in a classroom of more than 18 students it is not practical to allow each learner to explore a topic of their own individual interest. Further, we need to meet expectations of those who establish standards and impose high-stakes testing to assure compliance. (This is also not practical in smaller groups unless the learners are very well mannered, compliant, and resistant to all impulses to shift focus spontaneously.)

One lesson-planning model that honors this balance is the 5Es: 

Engagement

Exploration

Explanation

Elaboration

Evaluation

Engagement can mean starting a new unit with having students view “mind blowing” events – either by watching some video taped or directly observed experiences – maybe of some “discrepant events”. These events should have questions bubbling from the students. At this point, the students should write down the questions rather than expect the teacher to provide answers. This provides us with questions that are truly owned by the learners. This is the “wow factor”. This is the time to briefly introduce the new unit. 

Following this introduction with a KWL activity can help to better articulate and organize the questions; have students work for a few minutes thinking about what they already know, share with a partner for about 2 minutes, then have a whole-class session to collect the groups’ thinking. This information can now be organized (by the teacher working alone, with the learners, or mostly by the learners – approach depends on time available and skills of learners). It would be good to distinguish information which seems to be more commonly held information from that which is less so.  

The questions should also be collected, shared, and organized. This could be done as a group process OR the students could copy their questions onto index cards (when there are too many questions to deal with initially, it would be sensible to have students select their ‘most burning’ ones) – they should be encouraged to add their names to each card, so that their authorship can be recognized. The questions can be organized – such those are ready to be acted on, those that need clarification, and those that are beyond the ability of the group (maybe needing to be forwarded onto an expert.)

Exploration means developing an activity to answer some of these questions. Either the whole class can explore together, in groups, or each group can explore different questions, or each group can design their own activity to answer the question. Depends on the ability of the learners (sometimes connected to their age), the time and materials available, and the needs of the teacher. (A separate paper will be provided around this component).

Explanation is a vital part of the learning process. It should never be eliminated, although at times it will be curtailed. Verbal explanations are important, but for many learners it is more significant to get onto paper. This is where the Science Notebook Writing comes into the program as an essential piece to push student learning and achievement. Several districts report that this component is seen as instrumental in closing the achievement gap in ELA and math high-stakes testing. The writing in the science notebooks is first-draft writing. This form of writing is directly connected to cognitive processes – thinking, learning, and memory. Spelling, grammar, and mechanics should not be evaluated. Once a student is comfortable with sharing his thinking and receiving critical feedback, then suggestions can be made on ways to improve and clarify this first-draft writing. However, many students have received much negative feedback due to weak writing skills and thus are very hesitant to put their observations and thoughts into writing and even more so to have it shared. (See the section on notebook writing for elaboration.)

There are many opportunities to move the writing through later stages of drafts, even to publication. The forms can be research papers, formal presentations (think PowerPoint), posters, and poetry. (Think of them as the Ps of science!)

Elaboration means continuing the learning, particularly in directions necessitated by district and state standards. By putting students through the exploration phase first, they are usually very motivated to establish greater understanding and knowledge, and to trust the teacher to work together on portions more teacher-directed. The students should be able and willing to follow the teacher’s direction in focusing tasks. Of course, opportunities to return direction to students keep developing, as well.  The course of student becomes more of a shared responsibility. Explanation continues to be a vital component of learning. 

We know lots about evaluation and all its purposes and forms. An important point to make here is that it be fully understood to all interested parties, and the most important one is the learner. There should be no ambiguity about what is expected of them. IF they are expected to understand and be able to articulate three features of a concept, then they should know that. Too often, evaluators cannot articulate high performance; just know it when it is observed. This makes evaluation useless for learners who have not achieved that performance level, even for those high performers – do they know what it is that they did that was so good? Perhaps their output form came about by serendipity and will not know how to improve in a setting where they are less successful. 

One way to help students understand expectations is to have them select questions from the engagement phase – those questions they were so anxious to have the answers to – to use in an assessment. 
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