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 As a teacher, I always ask myself:  How could I most effectively teach 

science to middle school students?  What else could I try to reach all my 

students?  To address these concerns, my district has adopted writing across the 

curriculum as the district focus.  The idea stems from research studies supporting 

better student understanding and higher student performance through writing-to-

learn instructional approach.  I decided to investigate further on this topic.  Here, I 

will discuss the benefits and challenges of incorporating writing in the classroom. 

 Writing engages students.  William Straits, a science teacher and an 

assistant professor of science education at California State University Long 

Beach, begins each unit with an activity he labels “Mystery Box Writing.”  He 

brings a mystery object or an organism in a sealed box, and his students are 

invited to ask yes or no questions to identify what is inside.  The students 

become readily excited and curious, and the unit introduction is already a 

success.  In trying to solve the mystery, they practice asking questions.  To 

facilitate, Straits asks students to ask three types of questions: 

 “Does it ___? / Can it ___?  (verbs),” 
 “Does it have ___? / Is it a ___?  (nouns),” or 
 “Is it ___?  (adjectives).” 
 
The students write down all their questions and the answers.  Based on the 

gathered information, they draw predictions as to what the mystery object is.  

Straits has found that the students’ questioning and critical thinking skills improve 

throughout the year as he repeatedly uses this activity, and their excitement only 



grows more strongly as they get better at guessing.  This case study brings up 

the importance of long-term, consistent inclusion of writing in the lesson and 

intentional instructional feedback. 

 Writing clarifies student understanding.  Brian Hand and Vaughan Prain 

advocate writing to improve conceptual knowledge. Different genres of writing 

serve different needs.  Graphic organizers facilitate mapping of the general ideas 

and displaying the connections to each other.  Note-taking focuses the students 

on the details of each concept.  Daily learning logs provide opportunities for 

students to articulate and communicate any confusion and to monitor their own 

progress.  All together, writing actively involves the students in all stages of 

learning. 

  Writing develops literacy in science.  The National Science Education 

Standards defines science literacy as students’ abilities to “engage intelligently in 

public discourse and debate,” “construct explanations of natural phenomena, test 

these explanations in many different ways and communicate their ideas to 

others” and “develop a rich knowledge of science, become familiar with modes of 

scientific inquiry, rules of evidence, ways of formulating questions, and ways of 

proposing explanations.”  The students are expected to clearly demonstrate their 

knowledge to others through writing.  They are being trained to become informed 

and active participants in public debate on scientific issues.   

 When appropriately assigned, writing is an authentic reflection of student 

knowledge.  In the beginning of the unit, the students’ writing demonstrates their 

prior understanding (or misunderstanding) of the topic.  This is an instructional 



tool to identify the students’ strengths and misconceptions.  The teacher then 

could deconstruct and reconstruct the students’ knowledge.  Throughout the unit, 

writing allows students to formulate, clarify, and build their understanding.  

Writing provides opportunities to build connections between their personal 

experiences and the content knowledge. 

 One instructional challenge in implementing student writing in the 

classroom is not having adequate scoring criteria for assessing the writing 

assignments.  Most science teachers have not received much training in teaching 

reading and writing.  In grading, they are not sure how to weigh the content 

versus the expression.  One first-year teacher comments, “student writing was 

difficult to correct because I don’t know whether I should be correct students’ 

expression and spelling as well as the science concepts that they do or don’t 

understand” (Hand & Prain 2001).  The expectations of the assignment need to 

be clearly communicated to the students, so they know what they should include 

in their writing.  In most cases, the content is more of a priority than language 

skills and creativity. 

 Another issue the teachers face is designing appropriately rigorous writing 

assignments.  In another study, Hand and Prain discuss the benefits of writing-to-

learn strategies in student performance on higher-order analogy questions.  

However, they have found that unless the test questions (or the assignments) are 

written to require higher order thinking, the students’ responses will not 

demonstrate better conceptual understanding.  There is significantly no 

difference in the students’ ability to answer basic, low order questions, but there 



is statistically significant difference in answering advanced, high order questions.  

They argue that this indicates that even when students have acquired better 

conceptual understanding of the topic through writing, the design of the test 

questions did not allow the students to demonstrate advanced understanding.  

To support deeper student conceptual knowledge, we need more challenging 

assignments and test questions. 

 Students bring into the classroom their prior knowledge.  What they 

already know affects how they learn.  When they are presented with a “cognitive 

conflict”, there is a strong resistance to accept the counter-intuitive.  To promote 

conceptual change, researchers suggest the following model:  “First, students 

must be dissatisfied with their existing explanations of natural phenomena.  Next, 

new conceptions must be intelligible and plausible.  Finally, new conceptions 

must be fruitful for solving problem” (Swafford & Bryan 2000).  As middle school 

students are in the identity development stage according to the Erikson’s 

Psychological Theory of Development, students may be rather strongly 

influenced by their peers to reject the presented concept and to instead accept 

the wrong view.  Acceptance and approval from adults and peers identify the 

sense of worth and security for the adolescents. 

 Writing is an instructional tool with advantages and disadvantages.  In any 

effective teaching practice, appropriate design and consistent follow-ups are key 

to lead student learning.   
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