
Writing in Science     1 

WRITING IN SCIENCE:  INFLUENCE IN STUDENT PERFORMANCE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Writing in Science:  Influences in Student Engagement and Student Performance 
 

Action Research Proposal 
 

Sojin Kim 
 

California State University Northridge 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Writing in Science     2 

Introduction 
 

In the past few years, there has been a steady increase in the interest of 

literacy in science education.  Decline in overall student performance raised 

concerns and led to its discussion.  According to the National Center for 

Education Statistics published in 2006, only the 4th graders have made a 

progress on the 2005 National Assessment of Educational Progress (NAEP) 

science exam.  The eighth graders remained stagnant, while the 12th graders 

actually declined.  The traditional pedagogy is apparently ineffective and 

insufficient in reaching all students.  Students cannot construct meaning from 

irrelevant facts, and the disconnection withdraws further interest in the subject 

(“How People Learn,” 2000).  In response to this need for an authentic 

instructional approach, researchers have investigated the influences of writing in 

student performance.   

Hand, Prain, and Lawrence (1999) examined the role of the nature of 

science and scientific inquiry, reasoning and epistemological beliefs in the 

constructions, dissemination and application of science knowledge in designing 

the framework for writing in science.  In the following year, Hand and Prain 

conducted a case study in the use of writing-to-learn strategies in secondary 

science classrooms.  They realized that there were instructional challenges in 

effectively delivering the writing-to-learn strategies and that there were needs for 

professional development in this area.  Influences of writing tasks on students’ 

answers to recall and higher-level test question were further researched by 

Hand, Prain, and Wallace (2002).   
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In light of the recent findings, the Glendale Unified School District has 

adopted a district-wide instructional focus on writing.  Across the curriculum, 

students are writing.  This action research will review the latest findings in this 

field and specifically choose one or two of the best practices to implement in 

middle school math and science courses. 

Purpose 

 This research will examine the influences of writing across the curriculum 

and math and science in particular. 

Research Question 

• Does writing in science engage student interest? 

• Will writing-to-learn strategy increase student performance? 

Literature Review 

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

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

excitement grows as they become better at guessing.  This case study brings up 

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

intentional instructional feedback. 

 Use of spontaneous metaphors integrates cognitive, emotional, social, 

and meta-cognitive aspects (Levin & Wagner, 2006).  As students come across 

new concepts that are difficult to grasp, writing provides the opportunity to reflect 

thoughts and express feelings in the process.  Aside from the technical writing 

tasks traditionally assigned in secondary science courses, Hildebrand (1999) has 

found that informal writing-to-learn approach sparks student interest and 

challenges students’ prior misconception in discrepant events. 

 Writing clarifies student understanding. Hand and Prain (2002) 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 
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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, 2002).  The expectations of the assignment need to 

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



Writing in Science     7 

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.   

Methodology 

Participants and Research Context 

 The sample will consist of 175 8th graders from a culturally diverse middle-

class background attending Rosemont Middle School located in La Crescenta, 

CA.  The sample will be divided:  75 students in two sections of 8th grade 

physical science and 100 students in three sections of 8th grade introduction to 

algebra.  One teacher will participate in the study. 

 

Instruments 

Learning Log 

 At the end of the period each day, students will reflect the lesson in their 

learning log.  They will write three sentences:  1.  I already knew that…  2.  I did 

not know that…  3.  I wonder why/how…  The students will be held accountable 

for keeping the log, but they will not be graded.  At the end of the quarter, the 

students will volunteer to share their learning logs with their peers and/or the 

instructor. 
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Admit/Exit Tickets 

 In each chapter, students will write a half-page paragraph either as a 

homework assignment (Admit Ticket) due the following day or as an in-class 

assignment (Exit Ticket) due at the end of the period.  Writing prompts for these 

short-answer response questions will be based on the most basic concept of the 

chapter.  Students will peer review before turning in the assignment.  Teacher will 

read and score the paragraph in a scale of 4-3-2-1.  Feedback will be returned 

promptly. 

Cornell Note-Taking 

 Students will follow the Cornell note-taking strategy for the first ten weeks 

of school.  At the end of the quarter, the teacher will check the binder. 

Thinking Maps/Graphic Organizers 

 Students will be introduced to the bubble map, double-bubble map, tree 

map, and braces to organize concepts.  At the end of the chapter, the students 

will map the main points of the chapter in a thinking map of their choice. 

Formal Writing 

 At the end of the unit, the students will explain the main concepts in 

writing.  In lieu of the multiple-choice test, the students will be graded. 

Data Analysis 

 Students’ scores of the writing prompts will be tracked throughout the 

study to observe an increase or a decrease.  Test scores at the end of the 

chapter, the unit, and the semester will be recorded and compared.
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