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Abstract 
 

The adoption of the Common Core Standards and 21st Century Skills in combination 

with the digitization of state assessments has made it essential for teachers to explore how 

effective technology is in the writing process.  Since students are now required to write detailed 

compositions on most state assessments, it is essential that they not only fully understand how to 

use the writing process, but also how to use word-processing features on a computer.  

Despite a considerable amount of data supporting technology in writing instruction, there is a 

concern that technology hinders the writing process. This study was conducted to measure how 

well digital writing tools and peer collaboration encouraged active student engagement in the 

writing process among fourth graders.  Qualitative and quantitative data was collected to 

compare the traditional pen-and-paper writing medium with newer digital word-processing 

methods.  Findings revealed that although students preferred to use a Chromebook over pen and 

paper, writing scores did not significantly improve.  The study also found that collaboration was 

too distracting for some students.  This study suggests that for some young writers technology 

and student collaboration is not enough to motivate them to produce longer, well-written 

compositions. 
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Introduction 

Within the past ten years, three major events have occurred that have made it necessary 

for California’s elementary teachers to re-evaluate how technology is used in the writing process. 

First, school districts have enthusiastically joined the initiative to promote the 21st Century 

Skills. Secondly, they have invested in a variety of new technologies in elementary schools. 

Thirdly, the adoption of the completely digital California Assessment of Student Performance 

and Progress (CAASPP) has changed how students take standardized exams. Students are now 

required to use a word processing program in order to complete a written exam.  

The adoption of the Common Core Standards and 21st Century Skills in combination 

with the digitization of state assessments has made it essential for educators to explore how 

effective technology is in the writing process.  Since students are now required to write detailed 

compositions on most state assessments, it is very important that they not only fully understand 

how to use the writing process, but also how to use word-processing features on a computer.  

This research study examined how well students utilized the 21st Century skills of 

communication and collaboration throughout the process of writing an expository essay.  The 

study explored how well technology activated student engagement in the writing process.  It also 

looked for definite evidence that technology improved writing skills in comparison to a 

traditional hand-written method.  

Background and Need 

 In the 1960s, instruction in writing was refined into a technique educators called the 

writing process.  The student writer worked through a linear process that consisted of several 
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steps: brainstorming ideas, drafting, peer review, reflection, revising, rewriting and publishing. 

The shared goal was to encourage students to develop their own writing skills while promoting 

collaboration with other student writers (Bronowicki, 2014). Simultaneously, the technology 

behind word-processing software in computer programs began to quickly evolve (Kunde, 1986). 

Educators soon realized that including digital word-processing tools could potentially strengthen 

the writing process.  

Established in 2009, the Common Core Standards for Writing were designed to provide 

students meaningful instruction across a range of skills and applications in writing. As they 

progressed through their educational career, students would demonstrate a growing mastery of 

writing skills such as planning, revising, editing, and publishing.  By grade 12, students would be 

proficient in grammar, syntax, writing mechanics and conventions. They would be able to write a 

complete composition in any of the genres, including narrative, opinion  and informational texts. 

Beginning in grade four, students would be able to cite source information that supported their 

inferences and conclusions.  The Common Core Standards in Writing supported the initiative to 

promote the 21st Century Skills of critical thinking, communication, collaboration and creativity 

in classrooms.  

Since the writing standards changed, the method the state used to test student 

achievement needed to  change.  As of 2018, the majority of California’s standardized tests are 

web-based.  Students use a word processing program to complete assessments online, so it is very 

important that they are able to accurately navigate word-processing features.  

The rigorous CAASPP test requires students to produce full, well-written compositions. 

The CAASPP test measures how well students are able to produce clear and purposeful writing 
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in any of the following genres: argumentative, explanatory, informational, and narrative. 

Proficient students must demonstrate the ability to write a complete, articulate, and fully 

developed  composition.  Students must also accurately support their point of view with cited 

sources (California Department of Education, 2018a).   More than ever, it was important for 

students to effectively use the writing process to prove their academic proficiency.  Therefore, it 

was imperative that students accurately utilize the appropriate tools and features in a word 

processing program since this was the only permitted method for assessment.  

This study was conducted to evaluate how technological tools, such as Google Docs, and 

websites, specifically Thesaurus.com and Dictionary.com, in conjunction with 21st Century 

skills contributed to student achievement in writing.  It was important to understand the 

correlation among technology, learning skills and student achievement in order to better address 

the decline in test performance among students at the elementary school where this study was 

carried out.  Since test performance relies heavily on a student’s ability to properly use 

word-processing software, it was vital to examine how technology and peer collaboration 

supported students toward academic proficiency. 

 

Statement of the Problem 

Students enrolled in this study’s target school have continually scored significantly below 

proficiency on California’s summative assessments: the now-retired California Standards Test 

(CST) and the new  California Assessment of Student Performance and Progress, or CAASPP . 

According to data collected from  CAASPP test results,  the number of students who scored below 

the standard has increased each year since 2015.  Data also shows that the number of students 
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who scored above the standard has decreased since 2015.  In 2017, only 10.55% of students 

tested scored above the standard.  89.45% of all students grades third through fifth did not meet 

grade-level writing standards (California Department of Education,  2018b).  Looking at the 

fourth grade CAASPP data from the past three years, it is evident that student test performance 

did not improve (See Figure 1).  In fact, the number of students who scored below the standard 

increased, while the number of students who scored near or above the standard dropped since 

2015.   Despite efforts to improve writing scores, data shows that the target school’s student 

writing performance has stagnated, therefore student achievement on the CAASPP has not 

significantly grown 

 

 

Figure 1.  Comparison of CAASPP writing scores from 2015 to 2017.  This figure shows the 
percentages of students who scored below the standard, near the standard and above the standard 
in writing. 

 
 
Within the last ten years, the school district where this research study took place 

encouraged the target school to try several writing programs.  The first program adopted was the 
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very popular  Step Up to Writing  program by Maureen E. Auman (Auman, 1999).  It is unclear 

why the program was dropped.  Next, came the unsuccessful   Becoming a Writer,  a   series of 

journal-type workbooks that most teachers rejected as ineffective ( Developmental Studies 

Center, 2014).  Lastly, in 2014, teachers received training for  Unit of Writing,  a workshop-model 

program   by Lucy Calkins (Calkins, 2013).   Unit of Writing  was implemented for only one year at 

the target school before it was dropped from the curriculum.  As of this date, the target school 

has not investigated another stand alone writing program because the newly adopted  English 

Language Arts program,  Benchmark Advance,  contains a built-in writing component 

(Benchmark Education Company, 2017).  

Literature Review 

It is essential for teachers of writing to seriously consider how effective technology is in 

the writing process since students are now required to write detailed compositions on most state 

assessments. It is very important that students not only fully understand how to use the writing 

process, but also how to use word-processing features on a computer.  Although  global opinion 

stands firm on evidence that word-processing tools make writing faster, easier and more precise, 

some research studies claim that while “technology quickens and simplifies tasks for students, it 

has ingrained in them an attitude that they do not have to put any effort into anything they write” 

(Bronowicki, 2014, p. 5).  Inspired by Goldberg, Russell & Cook’s in-depth meta-analysis of 

ten-years worth of studies on the effects of computers on student writing, this research study 

sought to explore its own conclusion on how well technology encouraged students to fully 

engage in their writing practice (Goldberg, Russell & Cook, 2002).  The theoretical rationale of 

this study centered on the theory that since computers provided a faster, more precise method for 
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writing and an enormous collection of online writing resources, student achievement in writing 

had the marked potential for improvement. 

A fundamental theme emerged from other research studies on this topic.  Some 

researchers have been questioning the validity of claims that digital tools, such as Google Docs, 

produced better student writing in comparison to traditional handwriting tools.  For instance, 

research by seminal authors, like Mark Warschauer, reported that digital writing tools could 

potentially be harmful to the writing process because it encouraged an informal, 

graphics-dominant written product. In addition, students were encouraged to plagiarize because 

written compositions were easily copied from the internet (Warschauer, 2007).  However, Dr. 

Warschauer also reminded readers “that students largely respond...to the expectations set up by 

the instructor.  Teachers that set up assignments demanding a product that includes both 

sophisticated writing and a highly professional look are more likely to achieve both” 

(Warschauer, 1999, p. 9). 

A growing number of researchers have collected an extensive amount of data that 

profoundly supports digital tools in the writing classroom. According to the data, technology not 

only encourages reluctant writers, it creates authentic writing opportunities where students are 

actively engaged in every aspect of the writing process.  Researchers report that students are not 

only taking ownership of their learning, they’re also teaching each other how to improve their 

writing skills (Saulsburry, Kilpatrick, Wolbers, & Dosta, 2015).  This data runs parallel with the 

objectives of the Common Core Standards and the 21st Century skills initiative.  

In 2010, a team of researchers led by Kurt A. Suhr tested the validity of the 

“Fourth-Grade Slump.” According to the team’s research on the topic, a slump in writing occurs 
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in the fourth grade, especially among socioeconomically disadvantaged children.  In the two-year 

study, Suhr’s team discovered that although computers may have contributed to a slight increase 

in writing scores, it was evident that students who used computers scored higher than students 

who did not use a computer (Suhr, Hernandez Grimes, &  Warschauer, 2010).  

Solid data from the 2011 National Assessment of Educational Progress Writing 

Assessment supported Suhr’s findings. When the Institute of Education Sciences switched from 

traditional paper exams to more modern computer-based assessments, it provided an opportunity 

for its collection agency, The National Center for Education Statistics (NCES), to gather data on 

how students used word-processing features in the assessment software. The results were 

encouraging for proponents of using more technology in the writing process.  For instance, the 

NCES discovered that students who used the assessment’s digital thesaurus more than once 

scored two to three times higher than  students who used it only once  (U.S. Department of 

Education, 2012). 

The NCES asked participating teachers how often they required students to use word 

processing programs to draft and revise their writing compositions.  The data from the survey 

was also encouraging.  Students who always or almost always used computers to draft and revise 

their written compositions scored an average of 160  out of 300 possible points.  In comparison, 

students who never or hardly ever used a computer to draft and revise their writing scored the 

lowest (U.S. Department of Education, 2012). 

An equally important theme that developed was the question on how well do 21st century 

skills, such as group collaboration, benefit individual performance in writing. A study out of San 

Francisco State University found that while students benefited from online writing tools like 
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Google Docs, the highest writing scores were obtained from traditional face-to-face peer 

collaboration. Digital tools played a small part in the outcome. Yet, the researchers encouraged 

educators to continue the use of Google Docs as a writing tool because they felt that students 

would eventually master its potential (Woodrich &  Fan, 2017).  

In 2016, researchers Ahmet Yamac and Mustafa Ulusoy conducted a research study to 

test how the process of digital storytelling affected the writing performance among third graders. 

The students lived in a small village 25 kilometers from the city of Afyonkarahisar, Turkey. 

Most children came from poor homes where more than half of their parents were primary school 

graduates.  The study revealed that after instruction and practice in digital storytelling, students 

scored significantly higher on post-writing tests.  The primary contributing factor was student 

collaboration throughout the writing process. (Yamac & Ulusoy, 2016).  Yamac and Ulusoy 

observed that students “became role models for each other...developing several (writing) skills 

by observing and imitating each other. In the collaborative works, they felt more free and 

behaved comfortably” (Yamac & Ulusoy, 2016, p. 75).  

Summary of Literature 

Despite some research that raises the concern that technology may hinder the writing 

process, there is an overwhelming amount of data that supports digital tools in the writing 

classroom.  Even researchers who reported that word processing tools did not show  a significant 

impact on student achievement, do not discourage the use of digital writing tools. Google Docs 

and other online word processors are still fairly too new to discount.  The U.S. Department of 

Education reported that students who fully utilize word processing features on standardized tests 

tend to do better than students who do not. Researchers also found that collaboration among 
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students showed a positive effect on individual writing performance, and overall writing 

confidence. 

Purpose of the project 

The purpose of this project was to show how well technology and collaboration among 

students contributed to individual student performance on writing assessments.   According to a 

meta-analysis on the effects of technology on student writing, data collected over a ten year 

period strongly suggested that students who used technology were more engaged and motivated 

to write.  In turn, students wrote longer compositions of a higher quality (Goldberg, Russell & 

Cook, 2003).  This study tested that hypothesis with the expectation that achievement in writing 

would rise among the fourth grade participants in this study. The results would lead to a serious 

evaluation of current methods for teaching writing in the elementary classroom.  The expectation 

was that the data gathered in this study would help modify current writing instruction, so that an 

improvement in test scores was achieved. 

Research questions 
 

The most important goal of this study was to examine how combining 21st Century skills 

with  technology encouraged students to actively participate in group writing activities, and 

confidently work towards mastering  their individual writing skills. A secondary goal was to 

produce data that would encourage other teachers to modify their writing curriculum to include 

more technology based tools and student collaboration.  

 In this research study, data was collected to answer the following research questions. 

1.  How well do digital writing tools encourage active student engagement in the writing 

process?  
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2.  How well do 21st century skills, such as collaboration among students, benefit individual 

performance in writing?  

3.  Does the use of  tech-tools, such as Google Docs, Dictionary.com and Thesaurus.com produce 

better  written compositions  in comparison to a traditional pen-and-paper medium? 

 
 

Methodology 

Participants 

Twenty students in fourth grade participated in the experimental group for this study. 

They are enrolled in the same traditional, heterogenous  English Language Arts class where the 

teacher was conducting the study.  All students are Spanish-speaking English Language Learners 

enrolled in English Language Development classes.  Reading comprehension levels range 

between 150 and 795 on the Lexile scale. 

Six students made up the control group. They share the same demographics as the 

experimental group.  However, they are enrolled in separate  ELA and ELD classrooms.  

Design 

This study was designed after the mixed method study design.  Quantitative data was 

collected from pre-tests and post-tests that were administered in a four week period. Scoring 

rubrics for the teacher and students were generated by combining  Benchmark Advance  lesson 

objectives and Common Core Standards  (See Appendix A).  Qualitative data was collected from 

student surveys, interviews and observation journals developed specifically for this study.  

The same writing lessons were taught to both participating groups with a few exceptions. 

Throughout the study, the control group had access to the same content materials, including 
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notes, dictionaries and posters. However, they were not reminded to use the materials. While the 

experimental group was strongly and repeatedly encouraged to collaborate among each other, the 

control group was not explicitly instructed to collaborate, however they were not discouraged or 

stopped from collaborating with each other. Although the control group was instructed to use 

Google Docs to write their essays, they were not specifically taught how to use the 

word-processing features.  

Materials 

The materials used in this study were taken from the  Benchmark Advance Grade 4 

Writing and Language Handbook  (Benchmark Education Company, 2017) .   All materials were 

implemented without modifications with the exception of the scoring rubric.  The  rubric was 

adapted for this project. Graphic organizers and writing planning guides were taken directly from 

the  Benchmark Advance Grade 4  curriculum supplement collection.  Surveys were created for 

the study (See Appendix B).  Other materials included Google Docs, Thesaurus.com and 

Dictionary.com via Chromebooks. 

Procedure 

To kickoff  the study, students completed a 10 item Likert-type survey that asked them  to 

rate their feelings toward writing in general and their self-perceived proficiency in digital 

word-processing (See Appendix B).  Most students shared that they enjoyed using a computer, 

and found it easier to write more with the computer (see Table 1). 
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Table 1 
 
Results from student surveys regarding perceptions about writing and word processing skills 
___________________________________________________________________________ 

Survey item 
Enjoys writing 
Enjoys computer use 
Pencilling is easier 
Typing is easier 
Writes more with computer 
Uses editing techno-features 
Uses indent key 
Types capitals/punctuation 
Uses delete key 
Uses email 

Strongly agree 
8 
14 
3 
16 
11 
1 
9 
12 
8 
11 

Agree 
7 
7 
2 
2 
3 
2 
6 
3 
4 
8 

NA 
5 
1 
2 
3 
6 
5 
1 
5 
3 
0 

Disagree 
2 
0 
6 
1 
2 
5 
3 
1 
1 
0 

Strongly disagree 
0 
0 
9 
0 
0 
9 
3 
2 
5 
2 

_________________________________________________________________________ 
Note : NA signifies neither agrees or disagree with statement. 

 

Before writing began, all participating students in both the experimental and control 

group were prepared for the task. First, students closely examined the characteristics of an 

informative essay. Students learned how to look for source evidence within informational texts. 

Conjointly, students learned how to dissect a writing prompt for a clear understanding of its 

objectives.  

 Next, students analyzed and discussed an article about the general functions of the 

human brain: survival, thinking and emotional.  In groups, they collaborated on identifying 

relevant details about the main idea.  They created several different types of poster-sized graphic 

organizers in which information was added as more details were discovered about the subject. 

The posters were displayed around the room for reference.  Students studied transitional word 

usage and practiced citing sources within an essay.  They created posters for these writing 

features which were also posted around the room for reference. 
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For the pre-test, students were asked to write a five paragraph essay explaining  how the 

brain’s functions for survival, thinking and emotions could help a chef in a scenario where he 

spilled boiling water on his hand. Students were to write the essay using  pencil and paper.   They 

were allowed to use any notes, posters and dictionaries found in the room.  They were also 

encouraged to discuss ideas and questions with each other during the writing session. Students 

were given a 30-minute writing session on five consecutive school days to write the essay.  

In preparation for the post-test, the experimental group explored various word-processing 

features, including cut, paste, and copy.  In addition, students learned how to navigate the 

keyboard to create capital letters, punctuation marks and quotations. They also learned how to 

use keys, such as tab, space, enter, and shift, and how to use the  share  feature in Google Docs. 

Students were introduced to Dictionary.com, Thesaurus.com and Gmail.  Although they were 

instructed to use a computer to write their essay, the control group did not receive explicit 

instruction in keyboarding or word-processing practices.  

For the post-test, students rewrote their explanatory essays using Google Docs.  They 

were allowed to use all of the preparation materials, plus Dictionary.com and Thesaurus.com. 

However, students were not allowed to refer back to their pencil and paper essays.  The purpose 

of the post-test was to examine if writing skills improved when technology was applied. Once 

more, the experimental group was encouraged to collaborate and support each other throughout 

the writing sessions.  While the control group was not explicitly instructed to collaborate, they 

were not discouraged from working with each other. 
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Data Analysis and Interpretation 

 To determine how well digital writing tools encouraged active student engagement in the 

writing process, qualitative data was collected from observations and informal interviews. Data 

showed that despite the fact that students in the experimental group showed genuine interest in 

learning about the human brain, and showed active engagement during group discussions, they 

did not express any interest in creating a written composition.   Documentation stated that most 

students in the experimental group complained throughout the pretest and post-test sessions 

about having to write an essay.  When interviewed after the pencil and paper pre-test, students 

shared that using pencils was much harder because it took longer to write.  One student 

complained that pencils hurt his fingers, so it made writing less enjoyable. Several students 

confessed that they couldn’t read their own handwriting.  During and after the digital post-test, 

interviews with students revealed that while they claimed using a computer made writing easier, 

they admitted to not putting much effort into their essays.  Most students in the experimental 

group felt that writing was boring and not a fun activity.  

In contrast, participants in the control group  were much more willing to write an essay. 

While the students in the experimental group complained about the writing assignment, students 

in the control group acted more enthusiastic toward the opportunity to use a computer to write. 

When they were given the choice to either spend their Friday afternoon watching a movie in their 

homeroom or working on their essay next door,  the control group chose to write. Their 

homeroom teacher tried to deter them from missing the movie, but the students were determined 

to finish their project. One student told her teacher, “I can either be in here (homeroom) bored 

out of my mind or I can have fun in Room 22.”  The fun activity was writing her essay.  Despite 
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it being the end of the school day, the control group was focused and on task for the entire 

session. 

Qualitative data in the form of observations and interviews was collected to answer the 

question on how well a 21st century skill, such as student collaboration, benefitted individual 

student performance in the writing process.  The data established that while students in the 

experimental group enjoyed collaborating on posters about the brain, they hesitated to make the 

independent jump to writing an essay about it.  Some students blamed collaboration as too 

distracting.  

 In comparison, qualitative data shows that participants in the control group exhibited 

impressive problem solving skills through collaboration.  Participants taught each other how to 

use the spell check feature in Google Docs.  A student heard about spell check from 

eavesdropping on a conversation between a fellow student and her homeroom teacher.  She was 

unsure what the feature was called, so she referred to it as “checkpoint.”  She taught several 

other students how to use spell check. Fellow participants shared that her demonstration was 

very easy to follow.  Reciprocally, they were able to teach others how to utilize spell check.  

A four point rubric was created to determine if digital tools, such as Google Docs, 

Dictionary.com and Thesaurus.com produced better written compositions compared to a 

traditional pen-and-paper medium (See Appendix A for rubric).  Essays were analyzed for a 

complete understanding of the features of informative/expository writing, and proficiency in 

organization, structure, mechanics and conventions, such as usage and grammar (See Figures 4, 5 

and 6 in Appendix C). 
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Quantitative data    revealed that students in the experimental group did not make 

significant growth between the pre-test and post test (See Figure 2). Data shows that only five 

students in the experimental group wrote a five paragraph essay including an introduction and 

conclusion.  Most students wrote one paragraph. Only three students used transition words. One 

student made an attempt at citing the source. Although students wrote about the brain’s 

functions, only one student included the chef’s role in the prompt, therefore answering the 

prompt correctly. One student wrote only three words for his essay. When interviewed, he did not 

have a reason for writing only three words.  

 
Figure 2.  Experimental  group’s growth in the three areas tested. 

 

Among the students in the experimental group, one student stood out.  She was diligently 

focused throughout the study.  On the pencil and paper pretest, she scored a one out of a possible 

score of four in the areas of organization and structure because she wrote one very long 

paragraph. Yet, her score jumped all the way to a four on the digital test.  She shared that using 

the computer helped her easily create paragraphs (See Student 2 in Appendix D). 
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Participants in the control group grew in most areas tested (See Figure 3). They attempted 

to write longer essays for both the pencil and paper pretest and the digital post-test. Like the 

experimental group, they did not show much growth in organization, structure, mechanics and 

conventions. However, the control group showed significant growth in mastering the genre of 

expository writing.  

 
Figure 3.  Control group’s growth in the three areas tested. 

 

It is deducted that the reason for this significant growth was that students in the control 

group naturally collaborated more with each other than the students in the experimental group 

(See Figures 2 and 3 for comparisons). The control group was heard discussing the topic, and 

helping each other clarify pertinent information.  Unlike the experimental group, participants in 

the control group peer-reviewed each others essays throughout both the pre-test and post-test 

writing sessions (See Appendix E).  

The key factor was student motivation.  Students in the control group were motivated to 

write.  They came in with a positive, enthusiastic attitude toward the entire writing process.  The 
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participants in the experimental group were much less motivated.  They seemed to enjoy creating 

visual materials for the writing project, such as posters and charts.  Most of them claimed to 

enjoy using a computer, and to find word processing an easier and faster way to write. However, 

they complained throughout the project that they were bored and were not having any fun.  It can 

be reasonably determined that the main difference between the groups is that the experimental 

group lacked self-motivation, so they were not able to help each other.  

Recommendations and Suggestions 
 

In a study conducted in Canada, researchers found that in order for technology to be 

effective in the classroom, teachers must be both  knowledgeable about the technology itself and 

how it will be used to meet educational goals (DeCoito & Richardson, 2018).  It is recommended 

that writing teachers continuously sharpen their own computer skills as technology continues to 

evolve.  Then, teachers should teach the complete writing process while explicitly teaching 

word-processing and keyboarding skills.  

After a careful evaluation of student interviews and observations made during this study, 

it was determined that students first needed to be encouraged to enjoy the writing process.  It is 

the teachers’ responsibility to nurture an appreciation for writing within their students.  Students 

need direct instruction on how to work with each other, and many authentic opportunities to 

collaborate on writing projects.  Equally important, students should always be encouraged to 

actively engage in their own writing practice, and work on improving their skills.  

A vast amount of research supports technology in the writing classroom.  Data from this 

study indicated that very little progress was achieved during the initial study. However, it is felt 

that a continuation of this study is warranted in order to adequately investigate the effects of 
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technology and collaboration on student writing performance.   It is a goal to retest students after 

a trimester of explicit instruction in the writing process, collaboration and word processing.  Data 

will be collected and compared to the findings of this study.  

Summary 

Three major events made it necessary for California’s elementary teachers to re-evaluate 

how technology is used in the writing process. First, school districts promoted 21st Century 

Skills. Second, most elementary schools invested in new technologies. Third, almost all of 

California’s standardized assessments were completely digitized. Students must fully understand 

how to use a word processing program in order to complete a written exam.  Inspired by the 

meta-analysis of over 20 research studies supporting digital tools in the writing classroom, this 

study set out to examine three research questions: 

1.  How well do digital writing tools encourage active student engagement in the writing 

process?  

2.  How well do 21st century skills, such as collaboration among students, benefit individual 

performance in writing?  

3.  Does the use of tech-tools, such as Google Docs, Dictionary.com and Thesaurus.com produce 

better  written compositions  in comparison to a traditional pen-and-paper medium? 

A four week study was conducted with the participation of 26 fourth graders.  They were 

taught the entire writing process in preparation for an essay on three fundamental functions of 

the human brain: survival, emotional, thinking. They were also taught how to use the available 

tools and functions in Google Docs, plus how to navigate the websites Dictionary.com and 

Thesaurus.com.  Qualitative data was collected from students surveys about feelings toward 
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computers and writing in general. Qualitative data was also collected from observations and 

informal interviews with students throughout the process.  Quantitative data was collected from 

finished essays written by students.  Essays were scored in the areas of  organization (planning), 

structure, mechanics and conventions, and true understanding of the characteristics of 

expository/informational writing.  The data revealed that students in the experimental group did 

not make much overall growth, while the control group did make significant growth in most 

areas.  It is determined that because the experimental group failed to collaborate with each other 

during the process, they did not produce higher quality work.  In contrast, the control group came 

into the project with enthusiasm and a positive outlook on the whole process.  Despite the fact 

that they were not explicitly instructed to collaborate with each other, they naturally bonded and 

worked together. Thus, their individual writing scores grew.  It is imperative that writing teachers 

not only explicitly teach the writing process and word processing skills, they must also 

encourage a joy for writing. In these modern times, when students are bombarded with ten 

second memes and hieroglyphic text messages, it is crucial for writing teachers to instill a love 

for longer, more sophisticated writing. According to many experts in the field of writing and 

technology, it can be done successfully. 
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Appendix A 
 

Teacher Rubric for Informative Essay  (CCSS W 4.2, 4.4, 4.5,  4.7, 4.8, 4.9)    (CCSS L4.1, 4.2, 4.3, 4.5,  4.6) 
  

 Planning  
 

Evidence of Genre 
Characteristics 

Conventions of Grammar and Usage Conventions of Mechanics 

 
4 
 

The writer’s ideas are well organized 
and well developed: 

● Includes an attention-grabbing 
introduction  

● Creates and maintains 
meaningful organizational 
structure 

● Consistently varies sentence 
structure to facilitate clear 
ideas 

● Uses a wide variety of linking 
words and phrases 

● Uses well-chosen domain 
specific vocabulary that adds 
effect and description to the 
essay 

● Includes a strong conclusion 

The writer demonstrates 
complete understanding of the 
features of informative/ 
expository writing: 

● Develops topic by 
including facts, 
definitions, details 
and examples 

● Includes carefully 
chosen primary 
sources 

● Consistently 
maintains a formal 
voice 

The writer correctly implements all 
conventions: 

● Produces well-developed 
complete sentences 

● Efficiently revises and 
corrects sentence fragments 
and run-ons 

● Uses parts of speech 
correctly 

● Uses grammar conventions in 
clear and concise ways 
 

The writer correctly implements 
all conventions: 

● Always correctly 
indents paragraphs 
(pencil and paper 
method) 

● Always skips a line 
between paragraphs 
(typing method) 

● Makes no, or few, 
mechanical mistakes, 
and they do not hinder 
overall meaning. 

 
3 
 

The writer’s ideas are adequately 
organized and developed: 

● Includes an introduction 
● Creates organized paragraphs 

of related information 
● Varies sentence structure to 

facilitate clear ideas 
● Uses linking words 
● Uses domain specific 

vocabulary that add effect and 
description to the informative 
essay.  

● Includes a conclusion 

The writer demonstrates an 
adequate understanding of the 
features of 
informative/explanatory writing: 

● Develops the topic by 
including facts, 
definitions, details, 
and examples 

● Includes primary 
source documents 

● Maintains formal 
voice 

The writer implements most 
conventions: 

● Produces complete sentences 
● Revises and corrects run-ons 

and fragments most of the 
time 

● Uses correct parts of speech 
most of the time 

● Uses correct grammar 
conventions most of the time 

The writer implements most 
conventions: 

● Correctly indents 
paragraphs most of the 
time (pencil and paper) 

● Correctly skips lines 
between paragraphs 
most of the time 
(typing) 

● Makes occasional 
mechanical mistakes, 
but they do not hinder 
overall meaning 

 
 
2 

The writer’s ideas are somewhat 
organized and developed: 

● Includes a weak introduction 
● Attempts to create an 

organized structure, though 
the ideas are hard to follow 

● Sentence structure does not 
aid in understanding 

● Uses some linking words 
● Domain-specific vocabulary 

may or may not be included 
● Weak conclusion 

The writer demonstrates some 
understanding of the features of 
informative writing 

● Somewhat develops 
the topic by including 
facts, definitions, 
details 

● Includes one primary 
source. It may or may 
not be connected to 
the topic 

● Inconsistently 
maintains a formal 
voice 

The writer implements some 
conventions 

● Produces complete sentences 
some of the time 

● Revises and corrects 
sentence fragments and 
run-ons some of the time 

● Uses correct parts of speech 
some of the time 

● Uses correct grammar 
conventions some of the time 

The writer implements some 
conventions: 

● Indents paragraphs 
some of the time 
(pencil and paper) 

● Skips lines between 
paragraphs some of 
the time (typing) 

● Makes many 
mechanical mistakes 
that hinder the overall 
meaning  
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1 
 

The writer’s  ideas are disorganized and 
underdeveloped: 

●  does not include an 
introduction 

● Essay is unorganized and 
hard to follow 

● Does not vary sentence 
structure 

● Uses few, if any, linking words 
● Uses few, if any, 

domain-specific vocabulary 
● Does not include a conclusion 

The writer demonstrates little, it 
any, understanding of the 
features of informative writing: 

● Does not develop the 
topic 

● Does not include 
primary sources 

● Does not maintain a 
formal voice 

The writer implements few, if any, 
conventions: 

● Rarely produces complete 
sentences 

● Rarely revises and corrects 
fragments and run-ons 

● Rarely uses correct parts of 
speech 

● Rarely uses correct grammar 
conventions 

The writer implements,if any, 
conventions: 

● Does not attempt to 
indent paragraph 
(pencil and paper) 

● Does not attempt to 
skip a line between 
paragraphs (typing) 

● Makes many 
mechanical mistakes 
that hinder overall 
meaning 

 
Student Rubric for Informative Essay  (CCSS W 4.2, 4.4, 4.5,  4.7, 4.8, 4.9)    (CCSS L4.1, 4.2, 4.3, 4.5,  4.6) 
  

Planning  
 

Evidence of 
Genre 
Characteristics 

Conventions of 
Grammar and 
Usage 

Conventions of 
Mechanics 

The writer’s ideas are well 
organized and well developed: 
 
Includes an attention-grabbing 
introduction ___ 
 
Creates and maintains 
meaningful organizational 
structure by including the topic 
and grouping related information 
___ 
 
Consistently varies sentence 
structure to facilitate clear ideas 
____ 
 
Uses a wide variety of linking 
words and phrases within 
categories of information ___ 
 
Uses well-chosen domain 
specific vocabulary that adds 
effect and description to the essay 
_____ 
 
Includes a strong conclusion 
 

The writer 
demonstrates 
complete 
understanding of 
the features of 
informative 
writing: 
 
Develops topic by 
including facts, 
definitions, 
details and 
examples ___ 
 
Includes carefully 
chosen primary 
sources ____ 
 
Consistently 
maintains a 
formal voice 
_____ 

The writer 
correctly 
implements all 
conventions: 
 
Produces 
well-developed 
complete 
sentences ___ 
 
Efficiently revises 
and corrects 
sentence 
fragments and 
run-ons ____ 
 
Uses parts of 
speech correctly 
____ 
 
Uses grammar 
conventions in 
clear and concise 
ways ______ 

 

The writer 
correctly 
implements all 
conventions: 
 
Always correctly 
indents 
paragraphs 
(pencil and paper 
method) 
 
____ 
Always skips a 
line between 
paragraphs 
(typing method) 
____ 
 
Makes no, or few, 
mechanical 
mistakes, and 
they do not hinder 
overall meaning 
___ 

Note:  Students were given this rubric prior to writing the pre-test and post-test essays. 
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Appendix B 
 
Writing Survey  Directions: On a scale from 1 to 5, where 1 means you strongly agree with the 
statement, and 5 means you strongly disagree with the statement, how much do you agree or 
disagree with the following statements. 
 

1. I like to write stories and/or essays. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
    2. I like using a computer. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
   3. Writing stories and/or essays is easier with a pencil and paper. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
  4. Writing stories and/or essays is easier with a computer. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
   5. I can write  more  when I use a computer. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
6. I know how to use the editing features in Google Docs, like  copy, paste, and cut. 
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1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
7.  I know how to indent paragraphs in Google Docs. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
8.  I know how to type capital letters and punctuation marks, like question marks and 
exclamation points in Google Docs. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
 
9.  I know how to use the delete feature in Google Docs. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 

 
 
10.  I know how to  email  by stories and/or essays to Ms. Giner. 

1 
Strongly agree 

2 
Agree 

3 
Neither agree or 
disagree 

4 
Disagree 

5 
Strongly 
disagree 
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Appendix C 
 

 
Figure 4.  This graph shows the comparison of computer vs. pencil and paper writing scores 
based on a 4 point rubric for skills in Organization and Structure gathered from essays written by 
the experimental group.  
 
 

 
Figure 5 . This graph shows the comparison of computer vs. paper and pencil writing scores 
based on a 4 point rubric for skills in Usage, Grammar and Mechanics gathered from essays 
written by the experimental group. 
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Figure 6 . This graph shows the comparison of computer vs. paper and pencil writing scores for 
expository writing gathered from essays written by the experimental group.  
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Appendix D 
Experimental Group: 4 point rubric score comparisons between computer use vs pencil and 
paper.  
 

 Usage, Grammar, Mechanics Evidence of Genre Organization/Structure 

Student computer pencil computer pencil computer pencil 

1 3 2 3 3 1 3 

2 4 3 4 4 4 1 

3 3 2 3 3 3 1 

4 4 2 3 3 3 3 

5 3 1 1 1 1 1 

6 1 1 1 1 1 1 

7 3 2 3 3 1 1 

8 3 3 3 3 2 1 

9 3 2 3 3 3 1 

10 3 3 4 3 4 3 

11 2 3 3 2 1 1 

12 3 3 3 3 3 1 

13 2 1 1 2 1 1 

14 2 1 1 1 1 1 

15 1 1 1 1 2 1 

16 2 1 3 1 2 2 

17 1 1 1 1 1 1 

18 2 1 2 1 2 1 

19 2 1 3 1 1 1 

20 1 1 1 1 1 1 
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Appendix E 
 

Control Group: 4 point rubric score comparisons between computer use vs pencil and paper.  
 
 

 Usage, Grammar, 
Mechanics 

Evidence of Genre Organization/Structure 

Student computer pencil computer pencil computer pencil 

1 1 1 1 1 1 1 

2 3 2 4 3 4 3 

3 3 2 3 3 1 1 

4 2 2 3 2 2 1 

5 3 3 4 4 4 4 

6 4 2 4 4 1 1 
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