Write-to-Learn Rationale

The process of making the material their own--the process of writing—is demonstrably a process of learning.  ~James Britton
The Consequences of Writing by Robert P. Parker and Vera Goodkin is an especially good resource on writing to learn. Following a detailed discussion of the theoretical links between language (especially writing) and learning, these authors outline projects that focus on writing in entomology, clinical nursing, psychology, and mathematics, all with similar results: students learned key concepts and understood material more fully while also practicing some features of discourse for the specified discourse community. (my italics added) Thus, writing to learn can have additional positive effects in helping students mature as effective communicators even though the initial goal is to help students become better learners. 
~WAC Clearinghouse http://wac.colostate.edu/intro/pop4a.cfm.

If you haven’t used writing-to-learn activities before, I encourage you to experiment with some suggested here. . . . The challenge of expressing ideas in writing places students at the center of their own learning, enabling them to master content (my italics) and to improve their skill at expressing ideas. In addition, writing activities help students discover connections, discern processes, raise questions and discover solutions. The means through which this learning is achieved is invaluable; its effects, far-reaching. 

~(http://writing2.richmond.edu/wac/wtl.html)

Research on writing (e.g. Langer and Applebee, Flower and Hayes, Bereiter and Scardamalia, and many others) has clearly indicated that carefully crafted writing assignments engage higher order thinking skills, allowing students to move beyond mere knowledge and comprehension skills into application, analysis, synthesis, and evaluation (the more cognitively complex skills on Bloom’s taxonomy).  As Toby Fulwiler and Art Young explain in their “Introduction” to Language Connections:  Writing and Reading Across the Curriculum:



Writing to communicate—or what James Britton calls “transactional writing”—



means writing to accomplish something, to inform, instruct, or persuade. . . . 



Writing to learn is different.  We write to ourselves as well as talk with others to 



objectify our perceptions of reality; the primary function of this “expressive” 



language is not to communicate, but to order and represent experience to our own 


understanding.  In this sense language provides us with a unique way of knowing 


and becomes a tool for discovering, for shaping meaning, and for reaching 



understanding. (p. x) 
~D. LeCourt and K. Kiefer (http://wac.colostate.edu/intro/pop4a.cfm). 
If we’re to be in the business of education rather than that of schooling, one of our long-range goals must be to help students become life-long learners. Developing their ability to use writing-to-learn and their confidence and enjoyment in the process and its results should then be one of the highest educational priorities. Learning is the quintessential human activity. Language is the most powerful learning tool we have. All students have a right to discover--or, perhaps, rediscover--the joys of learning and we should all recognize that writing-to-learn is one of the best means of helping them to do so.      ~John Mayher, et. al.
Critical Thinking:  What It Is, Why It Matters
Teaching that emphasizes critical thinking moves Socratically, that is by questions to students, not pre-prepared lectures at students.  It abandons a didactic style of instruction for a more interactive, speculative approach to course material.  What does that mean?  It might mean

· Thinking through problems in front of students instead of presenting them with a final analysis.
· Asking students “what is wrong with this picture?” and letting them discuss flawed assumptions, premises, etc. instead of listing flaws for them.

· Questioning students about their purpose, evidence, reasons, data, claims, interpretation, and the implications of their analysis.

· Using and analyzing concepts in problem-solving applications

· Requiring regular writing for classes and involving students in critiquing one another’s writing.

This pedagogical shift is fundamental, not cosmetic; it affects not only how we interact with students but also the material itself.  Yet, however effective this approach can be shown to be, it is also true that engineering faculty are already charged with conveying a substantial amount of technical information.   They might reasonably argue that there is not time to cover the volume of the material that they must address using these methods.  This is where an in-house Writing Program Specialist plays a pivotal role.  He or she will present critical thinking to students as the foundation of effective communication, illustrating how “good writing” and “good science” mutually reinforce one another.

As stated before, critical thinking is driven by questions.  It begins during the planning stages of the experiment as the group of students prepare for the pre-laboratory meeting.  Some of the questions raised here might include:

· Why are we doing this experiment?  What is the issue?

· What is expected to happen in this experiment?  What leads you to these expectations?

The process continues while the group performs the experiment in the laboratory.  Some of the questions raised here might include:

· How do you know if your results are any good?  How did you develop such a benchmark?

· What can you do to check the accuracy, precision, and consistency of the data?  How can you verify the calibration of the instrument?

· Are the results being collected consistent with the expected pattern or are there deviations?

Finally, during the analyses and interpretation of their experimental data, the group is expected to brain-storm with the following questions:

· How well do the final results compare with theory/model?

· How can you account for experimental discrepancies?  (Actual results almost never match expectations.)

· What would you study next to account for the discrepancies?

· What are the possible sources of error?  How can we quantify the impact of the sources of error?

· What new questions does this experiment raise?

· What should people care about this stuff?

If one has engaged in critical thinking at these various stages, the task of preparing the written report becomes much easier, as will be briefly discussed below.  It should also be pointed out that the core questions to be addressed remain the same in oral and written communications.
What is Good Writing?
A text is considered to be well written if it demonstrates at least two qualities:  it must be easy to read and it must demonstrate critical thinking.  It is usually not necessary to distinguish between these two qualities in a text, and for most readers it is not possible to do so.  Instructors, however, do need to understand the complex relationship between critical thought and textual complexity; and they need to recognize that this relationship is complicated further when student writers try to master an entirely new skill.

Writing skills are dynamic.  We know that people write clearly and smoothly when they are discussing subjects that they know well, and when they are writing in a format (or mode) with which they are comfortable.  And we know that people write poorly—using poor punctuation and malformed sentences—when they take on subjects that are new to them.  This is true even of students who are otherwise fine writers; it is common for students to write fine honors theses during their last undergraduate years, yet be unable to write coherent briefs six months later in their first law school courses.

These students have not forgotten how to write good sentences and paragraphs; confusion in their texts is symptomatic of their imperfect grasp of the issues that their teachers want them to think and write about.  When they resolve their large conceptual problems, these students’ text skills always reappear.

The process described above reflects the students’ learning curve.  Students write well when they have advanced relatively far on the learning curve—when they understand how to do critical thinking.  So in order for us to teach good writing we must focus on critical thinking.  If we do the reverse—if we criticize the writing more than the thinking—we can actually retard the learning process.  If we want the students to learn to write well, we need to focus our comments on the conceptual issues that we want the students to think about.

In summary, the approach outlined here requires a paradigm shift in the way we think about our laboratory course instructions.  However, we would serve our students well in the long run if we are willing and able to make those changes.
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