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Who gets to learn?
"In the science classroom, wondering

should be as highly valued as knowing,"
F. James Rutherford and Andrew Ahlgren in Science for All Americans
LEARNING MODALITIES

· Visual Learners = 60%  (Textbook, graphics)

· Auditory Learners = 30% (Lecture, discussions)

· Kinesthetic Learners = 10% (Hands-on, simulations)

"The retention rate is more when it's hands-on, . . . when it's hands-on minds-on," Kinesthetic activities "change the concrete, visual experience to an abstract experience."  Steve Ethen
MODALITY STUDY AIDS

VISUAL LEARNERS
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Illustrated textbooks
Colorful graphics 
Chalkboard 

Seeing models 
Charts and graphs 
Overhead projector 

Computer 
Real objects 
In-class demonstrations 

Slides 
Displays 
Photographs 

Dramatizations of the subject 
Crossword puzzles 
Handouts to re-read

                    Flip charts with colorful markers 

AUDITORY LEARNERS
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Audio tape 

Oral presentation 
Paraphrasing 

Brainstorming with others
Buzz groups 
Symposiums 

Committee work 

Debates 
Reading aloud 

Question/answer periods 
Discussion 
Verbal illustrations

KINESTHETIC LEARNERS
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Assembling

Drawing concepts 
Constructing a model

Touching, moving objects 
Operating equipment 
Filming

Step-by-step demo procedures 

Simulation equipment

Games, including computer games

Learner Preferences
In any given classroom, different students will have a variety of ways of receiving and processing information that are particularly comfortable and natural for them.

Visual

"Sees" the concepts

Diagrams, flowcharts, time lines, films, and demonstrations.

Active/Tactile
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Games, Hands-on, Drills


 

Intuitive/ Global

"Big-picture" ideas, symbols, and concepts. 

Easily "get" patterns and relationships between ideas

Need to see the whole picture before details make sense

Verbal 

Hearing spoken words

Reading, participating in discussion and explaining things to others.




Factual/Linear

Need concrete information, specific facts and data

Material presented step by step in a logical, ordered progression.

Reflective 

You need time to reflect on new information on your own and at your own pace.

Process individually through introspection

Deep and Surface Learning Approaches


First put forth by Ference Marton and Roger Säljö working in Sweden in the mid-1970s, "deep" and "surface" approaches refer to the ways in which students engage material. They may work with material superficially, looking primarily for the facts they will be tested on or those they need to know to get an assignment done. Or they may work with material on a more complex level, trying to integrate it with other things they know so that their knowledge of a specific phenomenon, process or idea becomes more sophisticated and expert. The distinction is not, these researchers explain, between learning just the facts or learning higher level concepts. The difference is between learning the facts in an unconnected, disorganized way for a narrowly defined purpose, or learning the facts in relation to concepts so that understanding is broaden. As researcher Paul Ramsden writes in Learning to Teach in Higher Education, "Surface is, at best, about quantity without quality; deep is about quality and quantity." 


It's important to realize that some students aren't "surface learners" while others are "deep learners."  Rather students move back and forth between these two kinds of learning (or probably more realistically, they move along a continuum defined by these two extremes) learning content in a relatively more deep or relatively more surface way at different times. But if it's true that approaches to learning aren't something intrinsic to students but instead chosen selectively, then the next logical question is, what motivates students to select one approach over the other? 

In order to answer that question, Marton, Säljö, Ramsden and others went back to the field. As James Rhem, executive editor of the National Teaching and Learning Forum, explains, "They approached students, observed their actions, and listened very carefully as they described how they actually went about studying in particular situations."


And that work yielded in some ways a not-so-surprising result: Students make decisions about how well they are going to learn something from cues in their environment. To put it simply, students make decisions about how they will approach learning tasks quite pragmatically by assessing what will be expected of them in any given situation and then trying to fulfill those expectations. It is true, these theorists say, that how students learn will vary to some degree according to personal preference, habit or personality, but, as Rhem points out, '[approaches] vary more in response to a student's perception of particular contexts and the intention the student forms as a result." 

Students take a surface approach to learning, the research says, when: 

· There's too much material in the curriculum as a whole and/or course in particular 

· The messages about how a student is rewarded in the course aren't clear

· Feedback on progress isn't given frequently enough or is of poor quality 

· Opportunities for independent learning aren't present 

· Methods of assessment stress surface learning


Yet the experts also acknowledge that fostering deep learning is no easy matter. For example, they describe several experiments in which the instructor thought he/she had created assessments that asked the students to go beyond mere repetition of facts only to discover that students still found ways of providing the instructor with the answer they thought she/he wanted. Yet Ramsden underscores that "it's not so much the specific teaching and assessment methods you use that make the difference . . . but the ways your students perceive them. The key to understanding approaches," he continues, "is that they arise from the students' perceptions of the teacher's requirements." [itals.mine] 

What Signals Can We Give To Encourage Deeper Learning?
Five ideas are suggested:

· To the extent possible, give students some choice in the content of the course and the method of study 

· Demonstrate your own commitment to the subject matter and stress how it is relevant to the student; connect new ideas to the students' prior experience and existing knowledge 

· Use teaching methods that encourage "active learning" with students doing things with and learning from one another 

· Find ways to assess students that give them the opportunity to be actively engaged with the material
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