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ABSTRACT 

Teaching Second-Grade Students to Write Expository Text 

Angenette Cox Imbler 
Department of Teacher Education, BYU 

Master of Arts 
 

Writing is necessary to participate in public discourse. Much of today’s communication is 
based on information, yet many students do not adequately learn how to write expository text. 
Learning to write is difficult, but expository text can be especially difficult as it requires 
knowledge of both a subject and special text structures. The purpose of this study was to give 
teachers a research-proven method for teaching students to write expository text and to give 
more information on how to evaluate students’ writing. 

 
In this quasi-experimental quantitative research design, the expository writing of students 

before and after receiving a new science and literacy integrated curriculum combined with 
specific expository writing instruction was compared. Participants included 71 second-grade 
students and 3 teachers from a suburban public elementary school in a Mountain West state. 
Students came from diverse socioeconomic, ethnic, and racial backgrounds. Measures included a 
holistic rubric that measured statement of purpose/focus and organization and 
conventions/editing, and an analytic rubric that measured introductions, facts on the topic, 
conclusions, word count, and the language mechanics of punctuation, capitalization, and 
spelling. A paired-samples t test of total scores from the holistic rubric showed statistically 
significant improvement pre-instruction to post-instruction (p < .001, two tailed). A paired-
samples t test of total weighted scores from the analytic rubric also showed statistically 
significant improvement between pre-instruction and post-instruction (p < .001, two tailed). 
Wilcoxon signed-ranks tests were used to examine the individual elements of each rubric. All 
rubric elements showed statistically significant improvement except for three elements of the 
analytic rubric: topic introduction (p = .664), concluding statement (p = .916), and spelling (p = 
.299). Findings indicated that teachers could use the instruction to successfully teach students to 
develop content knowledge about an expository topic and write expository text based on that 
knowledge. 

 
The ranks of scores for each rubric were also examined to see how the scores varied 

based on which rubric was used. The holistic rubric had fewer positive and negative ranks than 
the analytic rubric, and the holistic rubric had more tied ranks than the analytic rubric. It was 
therefore determined that the rubrics did not score similarly. Holistic rubrics give an overall 
impression while analytic rubrics allow the scorer to see the areas in which students excel and 
the areas which need improvement. Therefore, teachers and researchers should consider their 
purpose for scoring writing and use the rubric that will appropriately meet that purpose. 
 
 
 
 
Keywords: integration, science, expository writing, rubrics 
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CHAPTER 1 

Introduction 

 Writing is an essential task in our society and its importance cannot be stressed enough 

(Duke, 2000; Wise, 2005). Effective writing skills are necessary for success in the modern 

workplace (Graham, Bolinger, et al., 2012; Wolbers et al., 2015), and writing is often necessary 

for gaining or advancing in employment (Troia & Olinghouse, 2013). Two-thirds of salaried 

positions in most industries require writing, and up to one-third of hourly employees are 

expected to write effectively (National Commission on Writing in America’s Schools and 

Colleges, 2004; Graham, Bolinger, et al., 2012). Because so many of today’s vocations require 

writing, it is important that students learn to write at an early age, so they are prepared to face the 

writing demands that are required of them throughout their education and well into adulthood. 

 Unfortunately, many students graduate from high school without the writing skills they 

need to be successful in higher education or employment (Cutler & Graham, 2008). Graham and 

Sandmel (2011) reported that just under a quarter of high school students were writing at or 

above grade level. Indeed, national writing assessments demonstrate that high school students 

lack effective writing skills (Graham et al., 2003; Harris et al., 2003; Harris et al., 2006; Helsel & 

Greenberg, 2007). This is a problem because high school students graduating without the writing 

skills that they are expected to have may lead to these students not being hired or not being 

admitted to college (Duke, 2000; T. Shanahan, 2015a). 

 The challenges associated with learning to write begin long before high school and start 

as early as when children are first learning to write. Researchers have demonstrated how learning 

to write is actually very complex and difficult (Harris et al., 2006; Graham, Berninger, & Abbott, 

2012; Graham, Bolinger, et al., 2012). For example, writers are required to have detailed 
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knowledge of the topic they are writing about (Graham et al., 2005; Harris et al., 2006), and 

writers must also understand how to use the writing process. This process includes planning, 

revising, and organizing the content (Graham, Berninger, & Abbott, 2012). Simultaneously, 

writers must be familiar with the mechanics of language, including spelling, punctuation, 

capitalization, and grammar (Graham et al., 2003; Santangelo et al., 2007). Finally, writers must 

carefully attend to their audience and constantly consider the clarity of their communication 

(Harris et al., 2003; Graham, Bolinger, et al., 2012). Thus, many students need help to overcome 

the challenges inherent in learning to write (Englert et al., 2009).  

In an effort to help students overcome these difficulties, to help students learn to write for 

various purposes, and eventually to help students be college and career ready in the area of 

writing, the English Language Arts Common Core State Standards (ELA-CCSS) were created 

(National Governors Association Center for Best Practices & Council of Chief State School 

Officers, 2010; Fang, 2014; Kersten, 2017). These new standards place a heavier emphasis on 

writing at the elementary level than was required in previous standards (T. Shanahan, 2015a). 

The ELA-CCSS outline a more detailed progression of writing development than was articulated 

in previous standards (T. Shanahan, 2015a). The ELA-CCSS contain ten writing standards for 

each grade level, beginning in Kindergarten and up to Grade 12, with the expectations at each 

grade level becoming progressively more elaborate and difficult (T. Shanahan, 2015a). The 

ELA-CCSS describe this as a “‘staircase’ of increasing text complexity” (National Governors 

Association Center for Best Practices & Council of Chief State School Officers, 2010, p. 8). This 

progression is important because it allows students to slowly build upon prior knowledge as they 

develop their writing skills (National Governors Association Center for Best Practices & Council 

of Chief State School Officers, 2010). 
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Within these writing standards, students are expected to produce three different types of 

text: narrative, argumentative, and informative/explanatory text (Richards et al., 2012; T. 

Shanahan, 2015a). Though these same three types of writing were required in many of the 

previous state standards for writing instruction, little attention has been paid to specifically 

helping teachers teach young children to write informative/explanatory text (Clark et al., 2013). 

Reasons for this are varied, but historically, narrative reading and writing has been featured most 

prominently in the primary grades, while informative/explanatory text has been typically taught 

and used more prominently in the upper elementary grades (Chall & Jacobs, 2003; Duke, 2000; 

Maloch & Bomer, 2013; Yopp & Yopp, 2012). 

Informative/explanatory text, or informational text, has been categorized as a type of 

nonfiction text (Duke & Bennett-Armistead, 2003; Maloch & Bomer, 2013), but informational 

text has historically been defined in varied and often contradictory ways (Stewart & Young, 

2018; Young, 2017). First, the library community wanted to distinguish researched, fact-based 

nonfiction text from other forms of nonfiction (e.g., poetry and folktales), and so they defined 

informational text as nonfiction text designed to “present, organize, and interpret documentable, 

factual material” (Young, 2017, p. 31). The second definition of informational text used by many 

literacy researchers and educators defines informational text as text that presents factual 

information about the content areas such as science and social studies (Stewart & Young, 2018; 

Young, 2017). Finally, the ELA-CCSS describe the term informative/explanatory text much 

more broadly to include reference materials, forms, instructions, etc. (Young, 2017).   

In an interview Young (2017) held with Melissa Stewart, author of science-related 

children’s books, the term expository text was described as nonfiction text written in a way that 

“explains, describes, and informs in a clear, accessible fashion,” as opposed to narrative 
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nonfiction, which is written in a way that “tells a story or conveys an experience” (see Young, 

2017, p. 31). For the purposes of the current study, the term expository text is used instead of 

informative/explanatory or informational text to reduce confusion associated with the meaning 

and definition of informational texts. 

The exposure that young children are expected to have with expository text is a 

significant change and challenge for many primary grade teachers who reportedly use only 

limited amounts of expository text in their daily instruction (Duke, 2000; Dreher & Kletzien, 

2016; Yopp & Yopp, 2012). Researchers have demonstrated how the amount of exposure to a 

genre is linked to the quality of student writing within that genre (Duke, 2000; Fang, 2014; 

Kamberelis, 1999; Maloch, 2008; McLurkin, 2003; Moss, 2004a). Thus, the disproportional use 

of narrative over expository text in the primary grades might suggest that these students have not 

been exposed to as much expository text, and as a result, may be less familiar with the genre 

(Mantzicopoulos & Patrick, 2011; Ness, 2011). Consequently, this situation may have an impact 

on young children’s ability to write expository text.  

 Moreover, the increase in expository text may be challenging for many young children 

because of the inherent difficulty of expository text (Chall & Jacobs, 2003). In order to teach 

students to write expository text, teachers should recognize that expository text must be taught 

differently than other types of text (Pappas, 2006). In addition to being taught to use the writing 

process and to consider the writing mechanics that all writing instruction requires, expository 

text writing also requires students to develop content knowledge before writing. In this study, 

knowledge is defined as understanding gained through experience, study, investigation, or 

observation (Bollinger & Smith, 2001). Therefore, researchers have suggested that teachers 
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should provide opportunities for students to read and discuss expository information shared in 

expository texts (Hebert et al., 2018), so students can then write about these topics. 

Additionally, there are more text structures used with expository text than with narrative 

text, so students need help knowing how to organize and present the information they wish to 

share. The unique structures of expository text tend to make it more complex than other genres 

(Hall & Sabey, 2007; Ness, 2011). For instance, the text structures found in expository text 

include cause and effect, sequential, compare and contrast, problem and solution, and description 

(Armbruster et al., 1987; Englert & Hiebert, 1984; Meyer & Freedle, 1984). Meyer and 

Wijkumar (2007) demonstrated how explicitly teaching children about the text structures found 

in expository texts simultaneously increased students’ ability to compose and comprehend 

expository text. Research suggests that mentor or exemplar texts being used to serve as models 

for how to write expository texts and how to present the information within them is beneficial 

(Gibson, 2008; Graham, Bolinger, et al., 2012; Hodges & Matthews, 2017). Despite the 

complexity inherent within expository text, teachers can successfully teach these structures and 

ways to write expository texts to young children to support them in their own writing of 

expository text (C. Shanahan & Shanahan, 2014). 

While research has demonstrated that it is possible for teachers to teach young children 

how to write expository text (C. Shanahan & Shanahan, 2014), the way writing instruction has 

traditionally been organized could be problematic (Pearson et al., 2010). Historically, writing has 

been taught using literacy-only approaches. The first prominent literacy-only approach has been 

an emphasis on teaching writing skills focusing specifically on language mechanics including 

spelling, punctuation, capitalization, and grammar (Pollington et al., 2001; Yang, 2018). Another 

common literacy-only approach has been the Writer’s Workshop, developed over thirty years 
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ago through the work of Atwell (1987), Calkins (1986), and Graves (1983), and is still widely 

used (Calkins & Ehrenworth, 2016). According to Calkins and Ehrenworth (2016), Writers’ 

Workshop establishes a daily pattern of mini lessons designed to emphasize text structure, the 

steps of the writing process, and to teach writing conventions (Atwell, 1987; Supovitz et al., 

2002).  

Two additional literacy-only writing instruction approaches that are commonly used in 

primary grade classrooms are Shared Writing and Interactive Writing (Hammerberg, 2001). Both 

approaches are organized as whole group instruction to create shared writing experiences in 

which teachers and students collaboratively create the structure and meaning of text as they 

compose it together (Jones et al., 2010; McCarrier et al., 2000). In Shared Writing, the teacher 

models writing for the whole class while students orally contribute, while in Interactive Writing, 

the students take turns adding their own written contributions to a collective classroom piece 

(Hammerberg, 2001; Button et al., 1996). All of these literacy-only approaches have value, but 

they are limited in helping young children learn to write expository text as they do not allow time 

or instruction related to assisting children as they develop the content knowledge they need 

before they write in depth about a specific topic. 

Because the ELA-CCSS were designed to be taught within the various disciplines, it is 

important to consider writing instruction that has been integrated with other disciplinary subjects 

(T. Shanahan, 2015b; Zygouris-Coe, 2012). In the current study, integrated instruction is defined 

as the teaching of two subjects simultaneously in a manner which benefits learning in both 

subjects (Weiss, 2006). Many researchers have recommended integrating literacy instruction 

along with content area subjects such as science (Casteel & Isom, 1994; Furner & Kumar, 2007; 

Graham, Bolinger, et al., 2012; Hancock, 2008; T. Shanahan & Shanahan, 2008; T. Shanahan, 
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2015a). Science is a rich and complex discipline with many concepts and phenomena to study 

(Cervetti et al., 2005; French, 2004). Furthermore, science has a literacy all its own, with its 

specialized ways for reading, writing, and thinking (Fang, 2005), and these disciplinary practices 

are supported by the literacy practices of reading and writing (Pearson et al., 2010). For this 

reason, science is ideal to integrate with literacy instruction, and researchers have used several 

approaches to do so. 

One instructional approach that has integrated both science and literacy instruction in 

order to produce student gains in literacy is known as Concept-Oriented Reading Instruction 

(CORI). The main emphasis of this instruction is to increase reading comprehension and reading 

motivation by using science exploration to stimulate reading and writing tasks (Guthrie et al., 

1994; Guthrie et al., 1998). While one study found that CORI students performed better than 

non-CORI students on a statewide writing assessment (Guthrie & Alao, 1997), there was no 

information provided on the type of writing that was included in these state assessments, and no 

other CORI studies investigated its influence on student writing. Moreover, CORI has been 

typically taught in upper elementary classrooms rather than in primary grade classrooms. 

Similar to CORI, the In-Depth Expanded Application of Science (IDEAS) instructional 

approach, designed by Romance and Vitale (2001), is a model for science inquiry that is 

embedded within literacy activities. Romance and Vitale (2001) presented a framework for 

instruction that included both teacher-demonstrated and student-led science experiments, 

expository text reading, and expository writing activities (Romance & Vitale, 2001; Romance & 

Vitale, 2008). A five-year study of the IDEAS framework explored the extent to which scientific 

learning, problem solving abilities, and reading achievement increased as a result of the IDEAS 
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instruction (Romance & Vitale, 2001). However, writing proficiency has not yet been studied 

following the IDEAS instruction.  

Finally, a third integrated science and literacy instructional approach entitled Guided 

Inquiry Supporting Multiple Literacies (GIsML), focused on science inquiry and the reading of 

expository texts to support this inquiry (Magnusson & Palincsar, 1995; Palincsar et al., 2002). 

While this approach does suggest that teachers should focus on teaching students to construct 

scientific explanations, GIsML only requires that students keep a science journal to explain 

scientific phenomena through writing, and drawing diagrams (Palincsar et al., 2002). Thus, 

GIsML lacks a more sophisticated approach to writing instruction that is needed to teach students 

the structures and organization of expository text and the instruction needed to help young 

children write expository text effectively. 

While CORI, IDEAS, and GIsML have been proven to be effective for teaching science 

and reading to children, they have not been used specifically for writing instruction. Similarly, 

literacy-only approaches such as Writer’s Workshop, Shared Writing, and Interactive Writing 

have been used largely to teach children to write narrative text and are limited in their ability to 

support young children as they learn to write expository text. Therefore, there is a need for an 

instructional approach that integrates both science and literacy instruction to help students 

develop knowledge about a science topic combined with the need for instruction that teaches 

children to specifically write expository text. In this study, a new instructional approach was 

introduced and examined that attended to both of these needs to determine the influence this new 

method of teaching expository writing had on student writing. This integrated science and 

literacy instruction aligns with the writing and science standards that are currently required at 

state and national levels. 
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In addition to the lack of instructional approaches designed to teach young children to 

write expository text, there is also very limited information about how teachers should evaluate 

the expository text produced by children. Researchers and teachers alike have been known to use 

a writing rubric to evaluate student writing (Mertler, 2000). Jonsson and Svingby (2007) outlined 

the benefits of using a rubric to evaluate student writing as the following: (a) rubrics allow for 

the reliable scoring of student writing to be enhanced, (b) rubrics promote student learning, (c) 

rubrics improve instruction, (d) rubrics reflect and emphasize the various components of writing 

(e.g., conventions, content, spelling) that should be considered in student writing, and (e) rubrics 

make the expectations and criteria for evaluating student writing explicit. There are also two 

types of rubrics that are typically used—an analytic rubric and a holistic rubric—but little 

information exists about how well students perform on both forms of assessment rubrics. More 

information is needed to compare how students perform when teachers use either a holistic or 

analytic rubric. 

Statement of the Problem 

The adoption of the ELA-CCSS has created significant changes regarding the types of 

writing that are expected to be taught in the primary grades, with little information provided on 

how teachers are to meet these instructional goals and provide feedback for students about their 

writing (Graham et al., 2015; T. Shanahan, 2015a). Currently, teachers report an eclectic 

approach to their writing instruction (Cutler & Graham, 2008). Given the need for support young 

children have at the early stages of their writing, it is important that schools and educators are 

provided with evidence-based recommendations for writing instruction designed to teach young 

children to write expository text and recommendations for how to evaluate the writing young 

children produce. Specifically, more research is needed that explores the influence of integrated 



www.manaraa.com

10 

 

science and literacy instruction that supports young children as they develop and construct 

knowledge on a science topic combined with instruction that teaches writing conventions, text 

features, text structures, and signal words appropriate for use when writing science expository 

text. Currently, there is a dearth of research available on how to teach young children to write 

science expository text and little to no information regarding the most effective writing rubric to 

use in evaluating the science expository text produced by young children. 

The purpose of this quantitative study was to examine the influence of an integrated 

literacy and science instructional approach combined with a writing instructional strategy 

designed specifically to teach second graders to write science expository text. Secondly, 

understanding how student writing scores vary based on the rubric being used to score writing 

samples is also needed. A study such as this can provide much needed information about how 

instruction and assessments, such as writing rubrics, can be orchestrated to support young 

children in learning to write complex expository text. 

Research Questions 

The research questions used in this study were as follows: 

1. How does an integrated science and literacy instructional approach combined with a  

writing instructional strategy designed specifically for teaching expository text 

influence the science expository text written by second-grade students? 

2. Do student rubric scores on the writing samples vary based on whether writing 

samples are scored using a holistic or analytic rubric? 
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CHAPTER 2 

Review of Literature 

A review of literature was conducted to evaluate and synthesize the research that has 

been published on the topic of teaching children to write expository text and the findings from 

this literature review are presented in this chapter. A discussion of the theoretical lens that guided 

this study is presented first, followed by a review of the literature on writing instruction generally 

and on teaching students to write expository text and science expository text specifically. Finally, 

a discussion and review of the research literature available on writing rubrics to evaluate student 

writing are shared. 

Theoretical Framework  

In this study, an integrated science and literacy curriculum instructional approach 

combined with a writing strategy used to teach children to write expository text was examined to 

see how this instructional approach influences the expository writing produced by second 

graders. Considering the heavy influence of the teacher, the mentor text, and the peer 

collaborations within this proposed instructional method, the sociocultural theory (see Kozulin, 

2002; Scott & Palincsar, 2009) introduced in the early twentieth century was most relevant. 

Vygotsky and others believed that one cannot understand a child’s development without 

also considering the environmental and cultural factors surrounding and influencing the child 

(Gallimore & Tharp, 1990; Vygotsky, 1978; Wertsch, 1993). Vygotsky (1978) explained that 

“learning and development are interrelated from the child’s very first day of life” (p. 84). The 

sociocultural theory emphasizes that learning and psychological development are the result of the 

interaction between the natural human maturation process alongside sociocultural influences 

(Gallimore & Tharp, 1990; Kozulin, 2002; Scott & Palincsar, 2009). These sociocultural 
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influences include parents, peers, teachers, the community, and the child’s environment. The 

interactions are either interpersonal (between the child and another person) or object-related 

(between the child and an object) (Kozulin, 2002). Specifically, Vygotsky explained how 

cognitive development and learning happens twice: first interpersonally in the social plane 

through interactions with others, then in an intra-personal process in which a child internalizes 

information in a psychological plane (Everson, 1991; Gallimore & Tharp, 1990; Glick, 2004; 

Wells, 1994). 

 Moreover, Vygotsky (1978) claimed that “what children can do with the assistance of 

others might be in some sense even more indicative of their mental development than what they 

can do alone” (p. 85). Armed with this belief, Vygotsky developed the concept known as the 

zone of proximal development, which Hedegaard (1996) described as a connection between 

child development and teaching practice. Vygotsky (1978) defined this zone of proximal 

development as “the distance between the actual developmental level as determined by 

independent problem solving and the level of potential development as determined through 

problem solving under adult guidance or in collaboration with more capable peers” (p. 86). 

Described succinctly, the zone of proximal development is the distance between the actual 

developmental level of the child, what he or she can do independently, and the potential 

developmental level, what he or she can do with assistance (Vygotsky, 1978; Wertsch, 1993). 

This assistance is crucial for development within the zone of proximal development (Cicconi, 

2014), and the term “more knowledgeable other” is used to describe these adults and peers who 

provide assistance (Abtahi, 2017; Blake & Pope, 2008; Hodges, 2017; Huong, 2007; Nurfaidah, 

2018). 
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Gallimore and Tharp (1990) described Vygotsky’s zone of proximal development as a 

relationship between social control and self-control. In their model, Gallimore and Tharp (1990) 

described how learning occurs throughout four stages of development. In the first stage, others 

who are more knowledgeable assist task performance, and understanding begins building 

through conversation (Gallimore & Tharp, 1990). The first stage transitions into the second stage 

when the learner can assume responsibility for tasks (Gallimore & Tharp, 1990). In the second 

stage, a child can talk themselves through a task, a phenomenon called self-directed speech 

(Gallimore & Tharp, 1990). In essence, a child is self-assisted in this stage, but performance or 

ability is still underdeveloped (Gallimore & Tharpe, 1990). Internalization occurs in stage three 

when no assistance is needed; actions become automatic. Stage four is when a child encounters 

further difficulty, triggering a re-entrance into the zone of proximal development (Gallimore & 

Tharp, 1990). This cycle continues throughout the lifetime of an individual (Gallimore & Tharp, 

1990). 

Applying sociocultural theory to teaching emergent writers has been widely documented 

(Bodrova & Leong, 1998; Bomer, 2003; Everson, 1991; Hodges, 2017; Nurfaidah, 2018; 

Vanderburg, 2006). Thompson (2013) emphasized that when students work within the zone of 

proximal development, the social learning that occurs is learning in its most powerful form. This 

is because the social interaction with peers and adults results in the acquisition of intellectual 

skills and a strengthening of shared meaning (Nurfaidah, 2018). Because the journey through the 

zone of proximal development begins as a social process (Bodrova & Leong, 1998; Nordlof, 

2014; Nurfaidah, 2018; Thompson, 2013; Vanderburg, 2006), students gain greater capability to 

write when they can converse with peers and teachers, who can serve as “more knowledgeable 

others,” before and during writing tasks (Everson, 1991; Hodges, 2017; Nurfaidah, 2018; 
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Vanderburg, 2006). Indeed, Emig (1977) emphasized that talking was an essential form of pre-

writing.  

Scaffolding is a term that describes the assistance provided to help students complete a 

complex task (Bodrova & Leong, 1998), such as writing science expository text (Clark & Neal, 

2018). Examples of scaffolding used during instruction include group work in which members of 

a group help each other through tasks and think alouds that allow opportunities for the teacher to 

guide student thinking using questions (Bodrova & Leong, 1998). In essence, teachers can use 

scaffolding as part of the writing instruction itself to help students develop their knowledge on a 

science topic and to allow opportunities to discuss what they are learning within the zone of 

proximal development. In this way, students are allowed to write about and discuss ideas as a 

group before they learn to write independently and without assistance. 

Furthermore, Vygotsky believed that all learning, including writing, is socially mediated 

through the use of both physical tools (e.g., books, paper, and pencils) and psychological tools 

(e.g., language; Thompson, 2013; Wertsch, 1993). These tools used within a culture or 

environment can help the learner develop and construct knowledge (Bomer, 2003; Imbrenda, 

2016; Scott & Palincsar, 2009; Thompson, 2013; Wells, 1994). Tools for writing include 

environmental tools (e.g., desks and chairs), pages (e.g., paper and notebooks), writing characters 

(e.g., letters, numbers, and spellings), and procedural tools (e.g., classroom experiences, read 

alouds, instruction; Bomer, 2003).  

Because learning to write is seen as a social activity within the context of sociocultural 

theory, educators and researchers should also be mindful of the socially interactive activities 

involved in the writing process, including reading, writing, speaking, and listening (Emig, 1977; 

Thompson, 2013). Written language grows from oral language (Vanderburg, 2006); therefore, a 
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socially constructed writing environment that contains reading, writing, speaking, and listening 

becomes essential (Thompson, 2013). 

Historical View of Writing Instruction 

 Historically, researchers have identified writing instruction as being literacy-only, 

meaning not combined with other disciplines, and has typically been taught in two different 

ways. These ways include a product-oriented instruction or a process-oriented instruction (Yang, 

2018). Writing instruction in the U.S. dates back to the colonial days of American history, when 

children were taught grammar so they could read religious text (Funk & Funk, 1989). Product-

oriented writing instruction emphasizes language mechanics skills including phonics, grammar, 

punctuation, and spelling (Funk & Funk, 1989; Pollington et al., 2001; Yang, 2018). Product-

oriented writing instruction is a decidedly teacher-controlled approach (Bartlett, 1994; Pollington 

et al., 2001), which positions the teacher as a judge of student work (Yang, 2018). Little writing 

is actually taught or practiced, and some believe the act of writing occurs for assessment 

purposes (Pollington et al., 2001; Tidwell & Stele, 1992). Product-oriented writing instruction is 

limited in its effectiveness because students spend little time actually practicing writing. Despite 

this limitation, this type of writing instruction was the mostly commonly used writing instruction 

into the 1990s (Pollington et al., 2001; Yang, 2018) and is still used, though less frequently, 

today (Steele, 2004).  

In contrast, process-oriented writing instruction focuses on the writing process including 

brainstorming, drafting, editing and revising, and publishing (Graham & Sandmel, 2011), and the 

final product is simply part of that process. Students have a purpose and an audience for writing, 

may write over extended periods of time, and take ownership over their writing with teacher 

support (Graham & Sandmel, 2011). The teacher is therefore positioned as a facilitator, not a 
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judge (Yang, 2018), and process-oriented instruction therefore better aligns with sociocultural 

theory’s notion of a “more knowledgeable other” providing assistance (Everson, 1991). A study 

in the early days of process-oriented writing instruction found that students taught with this 

approach performed significantly better on writing assessments than students taught using 

product-oriented writing instruction (Bruno, 1983). Varble (1990) also found that process-

oriented instruction helped second-grade students improve the overall quality of their writing 

content. Additionally, Troia et al. (2009) found that process-oriented writing instruction is 

beneficial for helping writers improve sentence fluency, word choice, spelling, and conventions.  

Furthermore, in their meta-analysis of research on the effectiveness of the process-

oriented writing instruction, Graham and Sandmel (2011) found that using a process approach 

improved the overall quality of student writing. Indeed, Yang (2018) found that a process 

approach not only gave students a lot of practice writing, but students who used it had a good 

understanding of their own writing. However, researchers found a lack of direct instruction on 

writing strategies (Cutler & Graham, 2008) and determined that not enough attention is given to 

teaching language mechanics (Nagin, 2006, as cited by Graham & Sandmel, 2011). Additionally, 

researchers have identified common practices within process-oriented writing instruction to be 

notetaking, journal writing, summarizing, and writing personal narrative (Cutler & Graham, 

2008; Gilbert & Graham, 2010; Mo et al., 2014). Despite the focus on process, writing 

instruction has often still limited to an average of only 30 minutes per day (Cutler & Graham, 

2008) and this instruction has been too focused on students passing end-of-year assessments (Mo 

et al., 2014). There is also a lack of research indicating how well the product- and process-

oriented approaches work specifically for teaching expository text writing. 
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Despite these approaches to teaching writing, researchers suggest that youth struggle with 

writing (Graham et al., 2003; Harris et al., 2003). Alarmed by this, the National Commission on 

Writing in America’s Schools and Colleges (2003) identified writing as the neglected “R” of 

reading, writing, and arithmetic education. They implored states to revisit their core standards 

and put more emphasis on writing instruction at every grade level and across the curriculum; 

writing is a way for students to develop their understanding, and not just an assessment tool. The 

ELA-CCSS represent a significant shift in writing instruction (Goatley, 2012). Writing 

instruction, however, has been slow to evolve. In 2012, the Institute of Education Sciences and 

the What Works Clearinghouse issued a report on writing that included four research-based 

recommendations for teaching writing. These included the following: (a) provide time each day 

for students to practice writing, (b) teach students to write for various purposes using the writing 

process, (c) teach handwriting, sentence construction, spelling, typing, and word processing 

skills, and (d) create a writing community (Graham, Bolinger, et al., 2012). Furthermore, Mo et 

al. (2014) revisited the notion of the neglected “R,” calling on educators to seize the opportunity 

provided by the ELA-CCSS to make changes to writing instruction. Mo et al. called these 

standards representative of best practices for writing instruction. In short, educators must pay 

more attention to writing instruction, particularly to the types of writing instruction that support a 

variety of writing purposes and genres. Because expository text is one of the genres and types of 

writing instruction that has been frequently neglected in the primary grades (Chall & Jacobs, 

2003), the next section provides a review of how expository text has been used in the classroom. 

Expository Text in the Classroom 

Researchers have historically conducted research on the use of expository text with 

students in the secondary grades (Hall & Sabey, 2007; McGee & Richgels, 1985). One reason is 
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the belief that children are more successful with expository text comprehension in the upper 

grades, as this is when their knowledge of discourse types increases (Englert & Hiebert, 1984). 

Hodges and Matthews (2017) also felt expository text was ideal for older students, because 

expository text builds students’ literacy abilities of “thinking critically, recognizing issues of 

global concern, developing the capacity to identify key environmental and civic issues that must 

be addressed, and analyzing [these concepts] from multiple perspectives” (p. 74). These and 

other studies offer good insights into the use of expository text, but they fail to consider the 

importance of expository text for use with young children. Comparatively little research has been 

done concerning the use of expository text with young children (Li et al., 2018). This is 

changing, however, as the ELA-CCSS accelerated the need for studies in the early elementary 

grades as a result of the higher expectations for young children in the area of literacy (Wright & 

Gotwals, 2017a). 

One reason expository text is important for young children to learn to read and write is 

because it is so abundant in society (Atkinson et al., 2009; Duke, 2000; Duke, 2004; Duke & 

Bennett-Armistead, 2003; T. Shanahan & Shanahan, 2008). Indeed, possessing the ability to read 

and write expository text is a necessity for success in our information-driven world, and children 

must learn to both read and write expository text to learn to communicate effectively (Bradley & 

Donovan, 2010). It is therefore important that young children be exposed to and have experience 

reading and writing expository text in their schooling, so they are prepared for this kind of 

communication in adulthood. 

Students must learn to read and write expository text eventually and beginning at earlier 

ages will help them in later schooling (Duke & Bennett-Armistead, 2003). Hall and Sabey (2007) 

claimed that students need considerable exposure to expository text in the primary grades to 
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provide children with a foundation for later literacy success. Similarly, Mantzicopoulos and 

Patrick (2011) asserted that reliance on fictional narrative alone in the primary grades did not 

give students the comprehension skills needed to comprehend expository text in upper grades. If 

children are familiar with and read lots of expository text in earlier years, it is less difficult for 

them to read increasingly more complex text as they age (Duke & Bennett-Armistead, 2003). 

This is also true of writing, and the increasing difficulty of the ELA-CCSS is designed to help 

students slowly build upon prior writing knowledge so they are prepared for more difficult 

writing in later grade levels (National Governors Association Center for Best Practices & 

Council of Chief State School Officers, 2010). To introduce expository text writing in the 

primary grades, Grysko and Zygouris-Coe (2019) recommended that strategies used in the upper 

elementary grade levels be adapted and scaffolded for use with younger children. For example, 

older students often write in science journals, and even young children can be guided to use 

journals to record information in words or pictures during science activities (Grysko & Zygouris-

Coe, 2019). Despite this recommendation, there is still little research into how to teach 

expository writing to younger children. 

Additionally, expository text is important to include in classroom instruction because 

many young children actually prefer it over other types of text (Caswell & Duke, 1998; Duke & 

Bennett-Armistead, 2003; Mantzicopaulos & Patrick, 2011; Pappas, 1993; Repaskey et al., 

2017). Caswell and Duke (1998) described two case studies where two young children who 

struggled greatly with all aspects of literacy began to demonstrate progress once they were 

introduced to expository text (Caswell & Duke, 1998). The expository texts fostered the 

children’s interests and served as a way for them to enjoy and find purpose in reading and 

writing (Caswell & Duke, 1998). Expository text also often addresses student questions or 
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interests and builds their knowledge of the world (Duke & Bennett-Armistead, 2003). Maloch 

(2008) likewise found that expository text was a good resource for second-grade students to find 

answers to their questions about the world around them. Furthermore, Guthrie and colleagues 

(1996) found that when students use expository text to search for the answers to their questions, 

it led to higher achievement and motivation. 

Using expository text during instruction has also been shown to help build vocabulary 

and develop visual literacy in young children, such as the ability to read tables and diagrams 

(Duke & Bennett-Armistead, 2003). Williams et al. (2005) studied second-grade students 

receiving three different types of expository instruction – one that focused on text structure, one 

that focused on content, and a control group that received traditional instruction. Williams et al. 

(2005) found that all students were able to include the vocabulary and content in their writing. 

Furthermore, students in the text structure group were able to transfer that learning to other 

content (Williams et al., 2005). This promising research shows that young students should be 

taught expository text structures to help develop their visual literacy, and more research is 

needed in this area. 

A common myth held by teachers is that expository text is too difficult for children to 

read and understand (Duke & Bennett-Armistead, 2003; Ness, 2011). Many studies, however, 

refute this claim. For example, Pappas (1993) found that young children could learn the lexical 

knowledge necessary to read, reenact, and discuss expository books just as easily as they could 

with narrative books. Furthermore, researchers have found that young children are also capable 

of reading expository books, comprehending and retelling expository text presented orally, and 

enjoy doing so (Duke & Kays, 1998; Moss, 1997). Indeed, Duke and Bennett-Armistead (2003) 

found that struggling first grade students who were exposed to varying genres that included 
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expository text in their literacy curriculum made greater gains in spelling, punctuation, and 

capitalization than their higher-performing peers whose instruction did not include expository 

text. Researchers also noted how children could summarize, infer, and make connections when 

reading expository text (Moss, 1997). Indeed, young students can not only understand expository 

text structures, they can also be taught to use these structures in their own writing (Bradley & 

Donovan, 2010; Clark et al., 2013; Clark & Neal, 2018). 

Teaching Children to Write Expository Text 

 According to the ELA-CCSS, students cannot rely only on being able to read expository 

texts; they must also be able to write expository text. There is a plethora of the research that has 

explored how to teach children to read expository text, but very limited information is available 

that has explored how to best teach children to write expository text (Fang, 2014). Teaching 

students how to write expository text is important at all grade levels is expected, not only in the 

higher grades (see National Governors Association Center for Best Practices & Council of Chief 

State School Officers, 2010). Even young children can participate in writing activities (Jaus, 

1990; Wright & Gotwals, 2017b). For example, after studying the writing of first and second 

graders who wrote research reports, Read (2005) concluded that young children are indeed 

capable of handling the complexity of both reading and writing expository texts. Furthermore, 

Fang (2014) studied third, fourth, and fifth-grade students writing reports and found that each 

grade level made improvements on certain writing features over the other grade levels, 

suggesting that learning to write is feature-specific and not grade-specific. More research is 

needed to see how young children handle the complexity of writing expository text. 

Many researchers agree that there is a relationship between exposure to expository text 

and being able to write expository text (Duke, 2000; McLurkin, 2003). Exposing children to 
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different kinds of text is important because there is a close relationship between the types of text 

with which they are familiar and the types of text children can write well (Dollins, 2016; 

McLurkin, 2003). Duke and Bennett-Armistead (2003) likewise found that young children with 

more exposure to expository text were able to write higher quality informative/explanatory text. 

Furthermore, children without much experience with reading and writing expository text develop 

their ability to write expository text at a slower rate than children with more experience with 

expository text (McLurkin, 2003). Interestingly, Kamberelis (1999) found that even though 

young students were able to produce well-written stories, they struggled to write expository text. 

Researchers attributed these results to the students’ high familiarity with narrative text and low 

familiarity with expository text (Kamberelis, 1999), further supporting the need for more 

exposure to both reading and writing expository text. Moreover, Kamberelis (1999) concluded 

that a “student’s literary diets are not particularly well-balanced and may not be providing 

children with cultural staples requisite for optimal genre development and learning” (p. 452). 

Indeed, students must learn to read and write a variety of texts to be able to communicate for a 

variety of purposes (Kamberelis, 1999). 

Teaching Children to Write Science Expository Text 

One way to strengthen writing instruction for writing expository text is to integrate it with 

a content area such as science (Jaus,1990). Science provides many opportunities for students to 

learn to write expository text, and this form of writing can also promote different kinds of 

thinking (Hand et al., 1999). Because there are so many varied topics of study within science, it 

provides a great context for students to practice using several texts structures of expository text. 

For example, students can learn to write sequential text when studying plants, cause and effect 

when studying light (Cervetti et al., 2012), or problem and solution when studying pollution of 
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ecosystems (Chambliss et al., 2003). Wright and Gotwals (2017b) explained that even at the 

early ages, “writing and drawing about science reinforces science learning and emergent writing 

skills” (p. 517). Hand et al. (2002) found that student writing products improved as students 

learned to write using various structures and for varying purposes within the science context. 

Grysko and Zygouris-Coe (2019) also advocated for teachers to integrate science and 

literacy instruction so that students can learn to read, write, and communicate in science-specific 

ways in order to fully realize a deeper understanding of science. Integration occurs in three ways, 

including the use of overarching themes to connect two disciplines, the use of content or 

processes from one discipline to support another, and the equal balance and time during 

instruction given to at least two disciplines (Cervetti et al., 2012; Stoddart et al., 2002). In fact, 

writing is crucial in the study of science, as scientists use writing in many ways to communicate 

including the recording of procedures, taking notes, chronicling observations, reporting data, and 

communicating findings, ideas, and arguments (Grysko & Zygouris-Coe, 2019).  

Moreover, science presents a unique opportunity for students to write expository text 

within a scientific domain. Science has its own form of discourse, and this discourse surrounding 

scientific texts provides a way for children to develop deeper thinking (Avalos et al., 2017). 

Scientific discourse is the way scientists communicate within the context of science (Kelly, 

2015). As students participate in hands-on science exploration, read science expository texts, 

learn technical science vocabulary, take notes, record data, and write explanations, they are 

learning this discourse. They are learning the ways scientists read, write, listen, speak, question, 

observe, record, research, and write (Rosebery et al., 1992). As students learn to write within a 

science context, they participate further in scientific discourse by using the linguistic features 

typical of science expository text (Avalos et al., 2017). Teaching students to write expository text 
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during science instruction also enables students to behave like scientists as they refine and 

consolidate scientific knowledge, reason and persuade, communicate understanding, and engage 

in reflection, which may help them see writing itself as worthwhile (Grysko & Zygouris-Coe, 

2019).  

Identifying Unique Characteristics 

Science expository text contains all the elements described previously in the description 

of expository text (Purcell-Gates et al., 2007). However, there are additional organizational and 

lexicogrammatical characteristics in science expository text that differs from typical language 

use in other texts (Avalos et al., 2017; de Oliveira & Lan, 2014), and which sets science 

expository text apart from other expository text. These characteristics make scientific 

communication more efficient but may pose challenges for students who lack knowledge in 

science language use (Avalos et al., 2017; Fang, 2014), which is detailed in the following 

paragraphs. 

One characteristic is technicality, because the language of science contains many 

technical terms and definitions that are specific to science (Avalos et al., 2017; de Oliveira & 

Lan, 2014; Fang, 2005; Grysko & Zygouris-Coe, 2019). Words that exist in everyday language 

may have a specialized meaning in science (de Oliveira & Lan, 2014). For example, within a 

science context, the word alien means a non-native species rather than an extra-terrestrial being. 

Students must learn this vocabulary to successfully communicate scientific understanding. T. 

Shanahan and Shanahan (2012) also explained that science expository text needs to be explicit 

and precise because “scientific claims are used to predict future reactions under similar 

conditions; even life and death can turn on the accuracy of scientific information” (p. 14). Avalos 
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et al. (2017) found that students struggled to use technical vocabulary in their science writing, 

particularly students who already struggled with writing generally. 

Another characteristic is informational density. Science expository text has a high lexical 

density, meaning it has a high number of technical vocabulary words per number of words 

overall (Avalos et al., 2017; de Oliveira & Lan, 2014; Fang, 2005; Fang, 2014; T. Shanahan & 

Shanahan, 2008). Science expository text also contains a large number of big ideas, core 

concepts, and key relationships (Fang, 2013). An additional feature, which also contributes to 

lexical density, is nominalization (Avalos et al., 2017; de Oliveira & Lan, 2014), in which a noun 

is created from a verb (e.g., act is changed to action). Avalos et al. (2017) found that only the 

highest-performing young writers could successfully use nominalization. 

Authoritativeness is also a characteristic unique to science expository text (Avalos et al., 

2017; de Oliveira & Lan, 2014; Fang, 2014). Authoritativeness is presenting material with 

objectivity, without bias. This includes using timeless verbs and generic noun constructions 

(Purcell-Gates et al., 2007). An example of timeless verb use is “Birds eat seeds” rather than 

“Birds ate seeds.” An example of generic noun construction is “Birds eat seeds” rather than 

“That bird eats seeds” or “Bob the bird eats seeds.”  Researchers found that third grade students, 

especially struggling writers, struggled to use timeless verbs (Avalos et al., 2017), yet other 

researchers reported success with students learning to use timeless verbs (Fang, 2014). It is 

important for teachers to consider the technicality, informational density, and authoritativeness 

when teaching students to write expository text, because these are difficult concepts to master 

and may be problematic for young writers. 
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Focusing on Scientific Elements 

Grysko and Zygouris-Coe (2019) maintained that the elementary science classroom is the 

perfect context for students to practice the literacy skills of reading, writing, and speaking to 

learn to think critically within a science context, and it should begin in grades as young as 

Kindergarten. They argue that, 

when literacy is positioned as a tool for investigating phenomena, students learn how to 

use reading and writing in the same ways that professional scientists do. This approach to 

instruction provides an opportunity for students not only to build knowledge about the 

natural world but also to learn about the specialized literacy practices of science. (p. 3) 

Additionally, Harman found that “an explicit focus on genre is key at the elementary school 

level” (as cited by de Oliveira & Lan, 2014, p. 37). While there are many genres of science 

expository writing (Avalos et al., 2017; de Oliveira & Lan, 2014), the six that are most 

frequently taught in schools include procedure (how to do something), procedural recounts (how 

an experiment was performed), explanations (how something works or a process occurs), reports 

(describing attributes and behaviors of living things) and arguments/expositions (arguing a point 

of view; Avalos et al., 2017; de Oliveira & Lan, 2014; Fang, 2014). Focusing on a specific genre 

helps teachers teach science expository writing (de Oliveira & Lan, 2014). 

For example, a procedural recount is writing about scientific experiments (de Oliveira & 

Lan, 2014), which must be done in such a way that the reader can repeat each step of the process. 

In a case study by de Oliveira and Lan (2014), who studied the impact of genre-based pedagogy 

by incorporating it into a density unit in science, a teacher taught fourth-grade students to write a 

procedural recount during a unit on density. The researchers helped the teacher incorporate 

explicit instruction about procedural recounts. As a result of this instruction, the student in the 



www.manaraa.com

27 

 

case study was able to successfully write a procedural recount, including using technical 

vocabulary and recording events precisely and in the correct order (de Oliveira & Lan, 2014). 

Writing within a science context requires an explanation which is a description of how 

something works or how something happens. Through explanation, students must integrate new 

knowledge with existing knowledge and use scientific reasoning, resulting in deeper 

understanding (Chambliss et al., 2003). At the college level, those who wrote explanations 

reasoned at a higher level and had greater understanding than those who did not (Chambliss et 

al., 2003). In fact, Rowan (1990) found that college students who wrote higher quality 

explanations about light refraction scored higher on social cognition, text knowledge, and 

background knowledge measures than less effective writers. Chambliss and colleagues (2003) 

built upon Rowan’s study and found that as fourth graders wrote explanations, they acquired 

more complex understandings than they had before the study. The results from these studies 

show promise for older students learning to write about science, but more research about how to 

teach young children to write about science is needed. 

Using Mentor Texts 

Researchers have suggested that one way to support children as they learn to write 

science expository text is to use mentor texts to model the structure of expository text (Clark & 

Neal, 2018). Mentor texts demonstrate how to incorporate text structure into writing, effective 

word choice, varied sentence structure, and how to use charts, graphs, and pictures (Graham, 

Bolinger, et al., 2012). Teachers are encouraged to begin by modeling how to use a mentor text 

for students (Moss, 2004b), and students should read mentor texts multiple times while teachers 

focus students’ attention on the particular features (Graham, Bolinger, et al., 2012). Hodges and 

Matthews (2017) also offered a method for teaching text structures using mentor texts and 
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advised that reading and studying the text structures of mentor texts can help students to learn 

how to write and establish clear arguments, support their ideas with evidence, and organize their 

ideas.  

 Mentor texts “serve as models of how to write well within a genre” (Pytash & Morgan, 

2014, p. 95). Using mentor texts during science instruction supports hands-on study of scientific 

concepts by providing examples and explanations of phenomena students observe, and examples 

of scientific discourse (Pappas, 2006). Learning this discourse is critical for students to truly 

learn science (Pappas, 2006). Students must become familiar with science text to be able to 

communicate in scientific ways (Fang, 2013; Grysko and Zygouris-Coe, 2019; Mantzicopoulos 

& Patrick, 2011; Wright & Gotwals, 2017b). Mentor texts help students become familiar with 

how to communicate using science discourse, and mentor texts provide an example of how to 

structure and organize the information in a science expository text (Fang, 2013; Hodges & 

Matthews, 2017). 

Some studies document the use of mentor texts in teaching expository text structure 

within the context of science writing. Most of these studies used mentor texts as a pattern for the 

structure of expository text that students then followed (Bradley & Donovan, 2010; Kersten, 

2017; Fang, 2014). For instance, Chambliss et al. (2003) found that when a mentor text was used 

to teach the characteristics of the explanation genre, most students were able to write their own 

explanations by correctly using a mentor text as a model. de Oliveira and Lan (2014) similarly 

found that students could successfully write their own procedural recounts by patterning their 

writing after the procedural recount text structure used in mentor texts. Additionally, Dollins 

(2016) found that third-grade students could successfully produce the same type of expository 

writing techniques learned from mentor texts. Furthermore, Kersten (2017) used mentor texts as 
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informational resources, in addition to teaching structure, and found that students were able to 

both find information to write about and learn to correctly use text structure in their own writing. 

Using mentor texts in this manner relates to sociocultural theory in that the mentor texts are 

serving as the “more knowledgeable other” that assists the learner in the first stage of the zone of 

proximal development. More research is needed, however, for using mentor text with young 

children. Furthermore, the researchers in these studies do not indicate how to choose a mentor 

text in the expository genre for the purpose of teaching writing. 

Some researchers have advocated using trade books as mentor texts (Fang, 2013; Moss, 

2004a). Trade books allow students to be exposed to expository writing while simultaneously 

learning about the specific content area (Moss, 2004a). While textbooks are somewhat common 

in classrooms, they are often outdated and difficult for students to read (Atkinson et al., 2009), 

and textbooks are not necessarily used in primary grade classrooms. Trade books written on 

science topics “have the potential to motivate and engage students, broaden and deepen the 

science curriculum, provide good models of science writing, cultivate scientific habits of mind, 

challenge and stimulate thinking, and promote inquiry and learning” (Fang, 2013, p. 277), thus 

making them a good source for mentor text. 

 Trade books also offer books and texts on a wide variety of subjects (Fang, 2013; 

Madrazo, 1997), which makes them a good resource for content area studies about specific 

science topics (Fang, 2013). Moss (2004a) claimed that this variety offered valuable means for 

capturing students’ curiosity and engaging struggling readers. Indeed, trade books, when 

compared to textbooks, can better accommodate the differing needs of the students (Fang, 2013; 

Moss, 2004a). Another benefit to trade books is their portrayal of real-world science practices, 
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particularly for topics that cannot be easily investigated through hands-on experimentation 

conducted within a classroom (Fang, 2013), such as the effects of volcanic eruption.  

 Science trade books, however, are not without their drawbacks. There are often many 

misconceptions in trade books (Rice, 2002). With these fallacies in mind, Fang (2013) said that 

trade books should be “carefully selected and thoughtfully used” (p. 277). Trade books are a 

valuable addition to science curriculum, and teachers must learn to select accurate ones 

(Madrazo, 1997; Rice, 2002; Zygouris-Coe, 2012). To help teachers do this, Atkinson et al. 

(2009) developed a rubric for evaluating science texts, focusing on both literary quality and 

scientific accuracy, and Moss (2004b) identified multiple trade book examples that could be used 

to model each text structure within the science expository text genre. Finding appropriate trade 

books is important for teachers who want to use them to teach students to use the structure and 

information found in science expository text. 

Teaching Expository Writing Using an Integrated Science and Literacy Approach 

 Science is a complex discipline with opportunities to use and produce expository text in 

meaningful, authentic ways (Cervetti et al., 2005; French, 2004). This authenticity happens when 

the expository text and writing connect to real, hands-on experiences the students have during 

science (Herrington & Kervin, 2007; Herrington & Oliver, 2000). The ELA-CCSS require that 

students read and understand challenging texts to help develop necessary problem-solving skills, 

critical-thinking skills, and analytical skills that lead to future success. Science provides an 

opportunity for students to explore many different and complex topics and expository texts 

(Smolkin et al., 2008) and then provides opportunities for students to write about the science 

concepts they learn. As students do so, they participate within the discipline of science and learn 

to use the discourse of science in ways that scientists do through the use of reading, writing, 
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speaking, listening, and thinking (Rosebery et al., 1992), which are also social activities 

necessary within the first stage of the zone of proximal development (see Thompson, 2013). 

Indeed, Cervetti et al. (2012) reported that students participating in an integrated science and 

literacy curriculum made gains in content understanding, vocabulary word count, clarity, giving 

evidence, and writing conclusions. These researchers concluded that science understanding and 

writing performance were positively associated (Cervetti et al., 2012). Furthermore, writing in 

science is a particularly mutually beneficial integration, because writing is reciprocal with 

science (Casteel & Isom, 1994; Patrick et al., 2009; Pearson et al., 2010). Researchers have 

demonstrated that including writing during instruction improves science learning, and science 

contexts are ideal for improving writing skills, because the processing skills used for both are 

very similar (Casteel & Isom, 1994; Pearson et al., 2010). 

While there are many approaches to integration, there are three prevailing methods of 

science and literacy integration methods in the research: Concept-Oriented Reading Instruction 

(CORI), Guided Inquiry Supporting Multiple Literacies (GIsML), and In-Depth Expanded 

Application of Science (IDEAS; Pearson et al., 2010). 

Concept-Oriented Reading Instruction 

Concept-Oriented Reading Instruction (CORI) emphasizes science inquiry, which 

provides topics that facilitate reading and writing (Ødegaard et al., 2014). The CORI framework 

consists of four stages: (1) observe and personalize, in which they observe the world around 

them and decide upon a question to investigate further; (2) search and retrieve, in which teachers 

show students how to search for information in books to find answers to their questions; (3) 

comprehend and integrate, in which students gather, understand, and synthesize the information 

they find; and (4) communicate to others, in which students decide on a way to present the 
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information they learn to others (Guthrie et al., 1994; Guthrie et al., 1996; Guthrie et al., 2000). 

These stages are based upon seven principles: (1) a conceptual theme chosen by the teacher and 

(2) real-world interaction, both of which guide the observation in the first stage of the 

framework; (3) self-direction, such as student choice in questions to research; (4) collaboration, 

i.e. students working together and giving each other feedback; (5) strategy instruction, including 

instruction on the writing process; (6) self-expression, such as their choice of presentation 

method; and (7) coherence, as teachers help students make connections (Guthrie et al., 1998). 

 There are many positive aspects to CORI. With the exception of one study (Guthrie et al., 

1994), ample time is provided for writing (see Guthrie & Alao, 1997; Guthrie et al., 1998; 

Guthrie et al., 2004; Guthrie et al., 2007) in multiple genres (Guthrie et al., 2000). Students are 

taught the writing process (Guthrie et al., 1998) and in one study, writing was a specific step in 

the lesson structure (Guthrie et al., 2007). CORI also emphasizes the use of trade books as a 

resource for information (Guthrie et al., 1994), and due to its integration of science and literacy, 

focuses mostly on expository text (Guthrie et al., 2000). Unfortunately, not all CORI studies 

include an assessment of student writing. Of the CORI studies that did incorporate writing 

assessments, these researchers examined the student writing for content only. These researchers 

found gains in how well students included scientific content in their explanations (Guthrie et al., 

1996), their improved conceptual knowledge (Guthrie et al., 1998), and their improved 

comprehension of the topic studied (Guthrie et al., 2004). No other aspects of student writing 

were considered. 

 Therefore, CORI seems to be limited when considering the need for solid expository 

writing instruction. While writing is utilized frequently within the CORI framework, writing is 

neither the learning goal nor the focus of studies. The goal of CORI is to increase reading 
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motivation (Guthrie & Alao, 1997), and therefore all studies focus primarily on reading 

motivation and not writing (Ødegaard et al., 2014). While one study claimed students gains on a 

statewide test in writing, a small number of studies investigate the impact of CORI on 

informational content within expository writing (Guthrie et al., 1996; Guthrie & Alao, 1997; 

Guthrie et al., 1998), and none investigate learning expository text structure. Another limitation 

is that CORI has only been studied in the upper elementary grades (Guthrie et al., 1996; Guthrie 

et al., 1998; Guthrie et al., 2000; Guthrie et al., 2004). There is no evidence to indicating its 

effectiveness in Kindergarten through second grade.  

Guided Inquiry Supporting Multiple Literacies 

Guided Inquiry Supporting Multiple Literacties (GIsML) was a model developed by 

Palinscar and Magnusson as a research program (Magnusson & Palincsar, 1995; Palinscar et al., 

2002). It emphasizes hands-on investigation combined with consulting text to learn from others 

(Magnusson & Palincsar, 1995; Ødegaard et al., 2014; Palincsar et al., 2002). There are five 

nonlinear phases to the heuristic for GIsML: engage, investigate, describe relationship, construct 

an explanation, and report (Magnusson & Palincsar, 1995). The first phase, engage, the teacher 

decides the general area of inquiry but involves the students in selecting focus questions 

(Magnusson & Palincsar, 1995). This phase then moves to investigate, in which students do 

hands-on activities accompanied by research from expository text (Magnusson & Palincsar, 

1995). The investigate phase leads to the relationship phase, in which students identify 

discoveries (Magnusson & Palincsar, 1995). When students enter the construct an explanation 

phase, they write an explanation in which they describe the why or how of their investigation 

(Magnusson & Palincsar, 1995). The report phase consists of sharing their learning with others 

(Magnusson & Palincsar, 1995). The heuristic is nonlinear in that students can move from the 
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relationship phase to either the explanation phase or the report phase, and from the explanation 

phase back to the investigation phase or on to the report phase (Magnusson & Palincsar, 1995). 

The report phase cycles back to the engage phase, and the cycle continues (Magnusson & 

Palincsar, 1995). In other words, students cycle between first-hand investigation (hands-on 

experimentation) and second-hand investigation (searching literature) to gain scientific 

understanding (Palincsar et al., 2001). 

GIsML is limited when it comes to teaching expository writing. The focus of this 

integrated approach is on scientific learning. While literacy is used as a tool of investigation and 

plays a large role in the acquisition of knowledge, much less attention is given to the learning of 

literacy skills. While teachers teach students to construct scientific explanations, there is no 

specific writing instruction (Palincsar et al., 2002). Furthermore, studies have narrowed their 

focus on the upper elementary grades and on students with disabilities (Palincsar et al., 2000; 

Palincsar et al., 2001), leaving questions about the effectiveness of this instructional method in 

the primary grades.  

In-Depth Expanded Application of Science 

Developed by Romance and Vitale (2001) in the early 1990s and studied over a period of 

five years, the In-Depth Expanded Application of Science (IDEAS) model is a two-hour block of 

science instruction that incorporates language arts skills. The multi-day IDEAS model is for one 

unit/concept and includes 11 activity steps: reviewing prior knowledge; concept mapping, in 

which students fill in a graphic organizer with during whole group discussion; teacher 

demonstration of an experiment; a hands-on activity, in which students participate in a scientific 

experiment; continuation of concept mapping; textbook reading for more information; 

continuation of concept mapping; a writing activity, usually an explanation of the hands-on 
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experiment; an application activity or project; outside reading, meaning additional reading not in 

the textbook; and a final writing activity, usually a summary (Romance & Vitale, 2001). 

Individual teachers choose the science concept/unit being explored and the specific activities for 

each step (Romance & Vitale, 2001). 

The results of the five-year empirical study of the IDEAS model’s implementation 

yielded promising results of its effectiveness, with students in the program outperforming 

students in the control group on reading standardized tests (Romance & Vitale, 2001). However, 

while the IDEAS model incorporated writing into the activities, writing was not examined as part 

of the results in the 5-year empirical study nor in subsequent research (Romance & Vitale, 2001; 

Romance & Vitale, 2008). IDEAS was also not implemented in the lower elementary grades 

until the 4th year of study (Romance & Vitale, 2001), limiting the results showing its 

effectiveness in the primary grades. It is clear there are benefits to integrated science and literacy 

approach, however, research is limited on how these approaches influence student writing. 

A New Approach to Teaching Children to Write Science Expository Text 

While research indicates that there are many benefits to integrated science and literacy 

instructional approaches (Guthrie et al., 2007; Magnusson & Palincsar, 1995; Romance & Vitale, 

2001), these benefits are predominantly in the areas of enhancing reading ability and the 

development and construction of science knowledge. To date, the integrated science and literacy 

instructional approaches are limited because they have not included writing instruction 

specifically designed for expository texts. Similarly, the literacy-only approaches to writing 

instruction such as Shared Writing, Interactive Writing, and Writer’s Workshop (see Button et 

al., 1996; Calkins & Ehrenworth, 2016; Hammerberg, 2001) are also limited because they have 

emphasized teaching children to write narrative text and/or have not accounted for the need to 



www.manaraa.com

36 

 

help children develop knowledge on science topics before expecting them to write about these 

topics. Research is needed that explores how integrated science and literacy instruction 

combined with a specific writing strategy used to teach children to write expository text is 

needed.  

One writing strategy that might prove helpful in solving this problem is known as the 

Read-to-Write Strategy that was created by Clark et al. (2013) and evaluated for its efficacy by 

Clark and Neal (2018). The Read-to-Write Strategy follows a series of steps. First, teachers 

guide students through the reading of an expository text that serves as a mentor text and one that 

highlights a particular text structure (Clark et al., 2013; Clark & Neal, 2018). Then, following the 

pattern presented in the mentor expository text, the teacher guides the students through a series 

of steps to write their own expository text modeled after the mentor text (Clark et al., 2013; 

Clark & Neal, 2018). This strategy was found to be effective in teaching children to identify 

patterns within expository text using a mentor text (Clark & Neal, 2018), but this literacy-only 

strategy does not allow for the science hands-on experiences and activities that lead to students 

developing a robust knowledge on the topic. For these reasons, it was determined in the current 

study to use an integrated science and literacy instruction approach combined with the Read-to-

Write Strategy (Clark et al., 2013; Clark & Neal, 2018) to teach young children to write science 

expository text. 

Evaluating Student Expository Text Writing 

Another pressing concern for teachers and researchers alike is how to evaluate the writing 

produced by students. A writing rubric is the most frequent form of evaluation in the research 

studies included in this review of literature. A rubric is a rating scale used to score a student’s 

writing performance (Mertler, 2000). There are two main types of rubrics, a holistic rubric and 
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an analytic rubric. The similarities and differences between these two writing rubrics are 

discussed next. 

Holistic Rubric  

A holistic rubric is a rating scale in which all the criteria for the assessment are 

considered together on a scale of up to 6 levels of performance, with broad descriptions defining 

each level (DePaul University, 2000). As such, it supports comprehensive judgements of writing 

quality on a single descriptive scale (Bargainnier, 2003; Mertler, 2000; Moskal, 2000). A holistic 

rubric typically describes positive elements to be found at each performance level (Becker, 2011; 

Mertler, 2000). Additionally, a holistic rubric takes little time to score, because a scorer only 

needs to read the sample once to get an overall impression of the writing (Becker, 2011; Mertler, 

2000). A holistic rubric is considered a summative assessment of writing and is particularly 

useful when it is used to measure mastery after students have had ample time to practice 

(Mertler, 2000). As a holistic rubric does not provide specific feedback about aspects students 

can work on (Bargainnier, 2003; Jonsson & Svingby, 2007), it should not be used as students are 

practicing their writing to avoid punishing students for that practice (Brookhart, 1999; Moskal, 

2000). 

However, this lack of specificity is one of the limitations of a holistic rubric. Using a 

holistic rubric to score writing samples does not allow for an examination of specific 

characteristics unique to expository texts such as the number of signal words students used to 

indicate the text structure (first, next, then, etc. in sequential text), the technical vocabulary and 

definitions included by students (e.g., roots, stems, leaves, etc.), the length of student writing as 

measured by word count, the use of headings by students, and the use of pictures or diagrams. 
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An analytical rubric has often been used in research and instruction to attend to these limitations 

of a holistic rubric. 

Analytic Rubric 

An analytic rubric is a more specific rating scale that incorporates individual scores for 

each characteristic being measured (Bargainnier, 2003; Mertler, 2000) which results in a more 

detailed, in-depth score. Using a matrix format, an analytic rubric displays the concept or criteria 

in the first column and levels of performance in the top row, with detailed explanations within 

the remaining grid (DePaul University, 2000). It is easily adaptable and can be applied to many 

types of text (Brookhart, 1999). An analytic rubric is considered a formative assessment and is 

well suited as a diagnostic tool for classroom teachers trying to identify the strengths and 

weaknesses of individual students for the purposes of designing interventions and to better meet 

student needs (Becker, 2011; Jonsson & Svingby, 2007; Wiseman, 2012). 

As with any rubric, an analytic rubric also has some limitations. It often takes a greater 

amount of time to score than a holistic rubric (Jonsson & Svingby, 2007), because the scorer 

must examine the writing multiple times for each of the characteristics or elements of writing 

identified in the rubric (Mertler, 2000). Additionally, scoring for one characteristic can influence 

the scoring of another characteristic by introducing some bias from the scorer (Becker, 2011). 

For example, a student may spell poorly in their writing which would affect a spelling score, but 

it may influence the scorer to also give a lower score for clarity of the writing. Furthermore, 

unless the rubric is well-detailed, interrater reliability can be compromised (DePaul University, 

2000). With these strengths and weakness in mind, I examined the studies included in this 

review of the literature to determine how rubrics have been used in this research. Of the 14 
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quantitative studies, seven scored writing samples using a holistic rubric, and seven employed 

student writing using an analytic rubric. These studies are outlined in Appendix A.  

 Researchers in these studies who chose to use analytic rubrics were interested in the 

specific ways student writing changed or improved during the course of their study (Bruno, 

1983; Clark & Neal, 2018; Cervetti et al., 2012; Guthrie et al., 1996; Troia et al., 2009; Williams, 

et al., 2005; Yang, 2018), while researchers who chose holistic rubrics were interested in overall 

quality, overall improvement, or comparative quality of student writing (Avalos et al., 2017; 

Fang, 2014; Duke & Bennett-Armistead, 2003; Guthrie et al., 1998; Guthrie et al., 2004; 

Scannella, 1982; Varble, 1990). The age of participants should also be addressed. The 

participants in Yang’s (2018) study included university students and participants in Scannella’s 

(1982) study were high school students. Thus, the rubrics used in the studies that included 

elementary students as participants (ranging from first to fifth grade) are more meaningful as 

they reflect writing rubrics that more closely fit the writing abilities of young children. It should 

also be noted that while some researchers used more than one rubric to measure different 

elements of the study (Avalos et al., 2017; Troia et al., 2009), none of the studies included both 

types of rubrics (holistic and analytic). In this review of literature, the benefits and drawbacks of 

each type of rubric were outlined, but there is no research that has examined how rubric scores 

compare to one another when both a holistic and an analytic rubric have been used to score the 

same piece of writing. It would be helpful for teachers to know how these two different types of 

rubrics compare to one another, and if students tend to score higher/lower based on which rubric 

is used. Understanding how young children perform using both a holistic and analytic rubric 

would not only help educators better decide which rubric to use and when, but this research 

would also add meaningful information to this collection of research. 
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Need for The Current Study 

The research outlined in this literature review indicates that while strides are being made 

in supporting teachers as they teach students to write expository text, there is room for 

improvement – especially in the primary grades. To date, writing instruction approaches that 

focus primarily on teaching children to write narrative texts or do not allow for students to 

experience firsthand the science experiences and experiments that can help students develop 

content understanding before writing expository text are limited. Conversely, existing 

approaches that integrate science and literacy have failed to give adequate attention to writing 

instruction for science expository text specifically. For these purposes, a combination of 

instructional approaches was employed in the current study to fill these gaps in the research.  

I hypothesized that an integrated science and literacy approach that included hands-on 

science exploration combined with the Read-to-Write Strategy (see Clark et al., 2018; Clark & 

Neal, 2013) would produce statistically significant higher rubric scores examining the expository 

texts written by second-grade students after the instruction had been completed. This was 

hypothesized due to the personal experiences with science that students had, time to develop and 

construct knowledge on a given science topic, and because of the scaffolding, mentoring, and 

social interactions that took place with the teacher and peers in the classroom. I also 

hypothesized that students would demonstrate growth in their writing regardless of the writing 

rubric used. It was anticipated, however, that the analytic rubric would provide more detailed 

information about any growth or areas of need in student writing based on the detailed nature of 

this rubric, and as a result, students will demonstrate less growth on the analytic rubric when 

compared to the holistic rubric.  
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CHAPTER 3 

Method 

The purpose of this study was two-fold. The first was to determine how an integrated 

literacy and science instructional approach designed to teach second-grade students to write 

science expository text combined with the Read-to-Write Strategy (Clark et al., 2013; Clark & 

Neal, 2018) influenced the students’ science expository writing. This was determined by 

comparing analytic and holistic rubric scores on student writing samples before and then after the 

instruction was provided. Improvement in rubric scores was interpreted as a reflection of student 

writing growth and ability in the following specific areas: expository text structure, inclusion of 

science content, length of text, and writing conventions and mechanics. The second purpose was 

to determine if there were any variations in scores depending on whether the holistic or analytic 

rubric was used to evaluate the student writing samples. In this chapter, I present the method that 

was used to conduct this quantitative study including a description of the research design, setting, 

participants, measures, procedures, and the data collection and analysis procedures. 

Research Design 

This study employed a pre/posttest research design (Creswell & Guetterman, 2019). 

Because of the quasi-experimental nature of this study, the researcher was not be able to control 

for selection (choosing certain participants) or mortality (participants who begin but do not 

complete the study) (Creswell & Guetterman, 2019). The effects of these threats to internal 

validity were minimized by having a large enough sample size to account for these variations in 

participants (Creswell & Guetterman, 2019). Other threats to internal validity have also been 

identified and addressed. History was attended to by having the study take place in a timely 

manner (Creswell & Guetterman, 2019). Maturation was also considered by ensuring that all the 
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participants were in the same grade level and are receiving instruction at the same pace (Creswell 

& Guetterman, 2019). Regression was avoided by conducting the study in a school that typically 

earned average reading scores (Creswell & Guetterman, 2019). Additionally, the halo effect was 

avoided by keeping student identity confidential (Nicolau et al., 2020). Furthermore, students 

were assured that the teachers simply wanted to see what they could write, therefore removing 

performance anxiety and avoiding the Hawthorne effect (Sackett Catalogue of Bias 

Collaboration et al., 2017). 

The independent variable in this study, or the variable introduced to examine its influence 

on the expository writing of second graders, was the integrated science and literacy instruction 

combined with the Read-to-Write Strategy (Clark et al., 2013; Clark & Neal, 2018). The 

dependent variable was the rubric score that each student received on their two expository text 

writing samples (pre- and post-instruction writing samples).  

Setting 

Permission to complete this study was obtained from Mountain Crest School District (all 

names are pseudonyms) and the principal and second-grade teachers at Pine Hollow Elementary 

School. Approval from the Institutional Review Board (IRB) was also secured (see Appendix B 

for all IRB materials and parent permission/assent forms). Consent forms were provided in both 

English and Spanish. Consent forms were signed by parents and assent forms were signed by 

students and returned before any data collection was initiated. 

The study took place in a Title I public elementary school located in a suburban 

neighborhood near a university. The school served 710 students in grades Pre-K to 6th grade. 

Fifty-two percent of the students were male and 48% were female. Forty percent of the students 
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at this school qualified for free or reduced school lunch. Twenty-seven percent of the students 

were Hispanic, 2% were Hawaiian, 67% were White, and 4% identified as being multi-racial. 

Participants 

 Participants included 71 second-grade students from three self-contained classrooms who 

were invited to take part in this study. Of these students, 49% of the participants were male and 

51% were female students, and all second-grade participants ranged in age from 7- to 8-years 

old. Although the school was not comfortable with providing information about any students 

who might be receiving special services, state assessment data indicated that the school’s overall 

testing rank in reading was in the lower 50% of elementary schools in the state, and 41% of the 

students were proficient in reading. 

 The second-grade teachers who agreed to participate in the study were recruited based on 

their reputation for their interest in teaching science and were recommended by science 

education professors from a local university. All these teachers were White and female. Teacher 

A had 30 years of teaching experience, Teacher B had five years, and Teacher C had three years. 

Each teacher was provided with all the instructional materials necessary to teach the lessons, and 

a one-day training on how to teach using the integrated science and literacy instruction was 

provided to the teachers. At the end of the study, each teacher received a gift card for their 

participation.  

Measures 

In order to determine if there were any differences in the students’ ability to write science 

expository text before and after the instruction that was specifically designed for this study, a 

pre- and post-instruction writing sample was collected just before and immediately following the 

instruction. The integrated science and literacy instruction portion of the study was designed by a 
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group of science and literacy educators and researchers and was piloted in previous studies (see 

Clark et al., 2020), and was used along with the Read-to-Write Strategy (Clark et al., 2013; Clark 

& Neal, 2018). The writing samples were evaluated using two writing rubrics, namely a holistic 

and an analytic writing rubric. Using a holistic rubric provided an over-arching perspective of 

how the integrated science and literacy curriculum influenced students’ science expository 

writing, while an analytic rubric indicated how well students performed based on the specific 

elements identified in the analytic rubric. 

Holistic Rubric 

The holistic rubric used in the current study is the Informative Writing Rubric: 2nd Grade 

(Appendix C). This rubric was created by the State Board of Education, is currently used to score 

state writing assessments for students in second grade and aligns with the 

informative/explanative writing standard outlined in the ELA-CCSS. This rubric provides an 

overall assessment of two separate and important components of writing. The first area of the 

rubric examines the Statement of Purpose/Focus and Organization within each writing sample 

and is worth 4 points (67% of the total points). High scores for Statement of Purpose/Focus and 

Organization include a strong, clear introduction, at least 3 facts about the topic, and a 

concluding statement or sentence that provides a summary of those facts. Research supports the 

need for expository writing to have a well-organized structure (Read et al., 2008). Focus 

indicates that the writing produced by students stayed focused on the assigned science topic and 

is evidenced in student writing by the facts shared by each student. In the current study the 

writing prompt “What is the life cycle of a plant?” was used. This prompt was similar to the 

writing prompt used in state writing assessments for expository text and aligns with the science 

curriculum standards being taught in these second-grade classrooms.  
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The second area measured by this holistic rubric is the Conventions/Editing that each 

student used in his/her writing sample. Students can earn up to 2 points for their use of 

Conventions/Editing (33% of the total points), thus weighting Conventions/Editing less than 

Statement of Purpose/Focus and Organization. High scores for Conventions/Editing demonstrate 

appropriate use of capitalization, spelling, punctuation, use of simple and compound sentences 

with only minor errors that do not obscure meaning (e.g., infrequent misspellings, punctuation 

errors, or capitalization errors that do not change the meaning of a sentence). Teaching students 

to incorporate these writing conventions is important as researchers have noted how students 

who fail to grasp these writing conventions struggle to learn to write effectively (Berninger et al., 

2002). Writing convention errors create “visible indicators of written text quality” (Daffern et al., 

2017, p. 77). Therefore, it is appropriate to include writing conventions in the scoring of 

expository text. The intent of the holistic rubric is to combine the Statement of Purpose/Focus 

and Organization scores and the Conventions/Editing score to produce one overall writing score. 

Analytic Rubric 

 The second rubric, an analytic rubric, is found in Appendix D. I created this rubric using 

the rubric creation process and the model for analytic rubrics outlined by Mertler (2000). It was 

not tested prior to this study as it was created specifically for this study and is an example of a 

teacher-created rubric like those used by teachers across the U.S. However, reliability for this 

rubric was attended to through the use of Cohen’s Kappa (see section on Data Collection and 

Analysis) to ensure inter-rater reliability. The purpose of ensuring inter-rater reliability is to 

provide evidence that the rubric is reliable no matter who is using it. Content validity was also 

addressed by ensuring the analytic rubric aligned closely with the ELA-CCSS, the grade level 

science standards, and previous research. 



www.manaraa.com

46 

 

When creating the rubric, I first considered the specific writing standard for 

informative/explanatory text as listed in the ELA-CCSS for second-grade students, the state 

science standards, and characteristics unique to sequential science expository text. The state 

where the current study took place had not yet adopted the Next Generation Science Standards, 

therefore the state’s current science standard was used. Table 1 provides information about how 

each rubric element aligned with and addressed each of the curriculum standards for both the 

literacy and science content to attend to content validity of the writing rubrics. 

Table 1  

Alignment with Curriculum Standards and Writing Rubric 

Standard  Description  What is 
Measured 

 Type of 
Rubric 

ELA-
CCSS 
W.2.2 

 Write informative/explanatory texts in which 
they introduce a topic, use facts and definitions 
to develop points, and provide a concluding 
statement or section. 

 Structure  Holistic 
or 
Analytic 

ELA-
CCSS 
W.2.8 

 Recall information from experiences or gather 
information from provided sources to answer a 
question. 

 Content  Holistic 
or 
Analytic 
 

ELA-
CCSS 
L.2.1.F 

 Demonstrate command of the conventions of 
English grammar and usage while speaking or 
writing: Produce complete simple and 
compound sentences. 

 Conventions  Holistic 

ELA-
CCSS 
L.2.2 

 Demonstrate command of the standard English 
capitalization, punctuation, and spelling when 
writing. 

 Conventions  Holistic 
or 
Analytic 

State Life 
Sciences 
Standard 

 Describe and model life cycles of living things 
(Plant Life Cycle) 

 Content  Analytic 

 

In addition to aligning the analytic writing rubric with the literacy and science standards 

for second grade, I also relied on previous research to identify other specific areas to examine 

within student writing samples using the analytic rubric. The first three standards-based elements 
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included on the rubric are topic introduction, steps of the plant life cycle, and concluding 

statement. These elements comprise ELA-CCSS standard L.2.2 (see Table 1), and previous 

research also supports their inclusion (see Clark & Neal, 2018; Fitzgerald & Shanahan, 2000). In 

an interview with author Melissa Stewart (see Young, 2017), she defined expository text as a 

form of nonfiction text that “explains, describes, and informs in a clear, accessible fashion” (p. 

31). Thus, it was also necessary to evaluate the science content that students provided in their 

expository texts. In this study, the science topic was the life cycle of plants. Furthermore, 

Fitzgerald and Shanahan (2000) defined domain knowledge about content as one of the 

categories of knowledge used by writers. Their list, called the “Categories of Knowledge That 

Readers and Writers Use” (Fitzgerald & Shanahan, 2000, p. 41) also includes many of the other 

criterion included in the analytic rubric (see Appendix C). One such category is text structure, 

which encompasses topic introduction, steps of the plant life cycle, and concluding statement. 

Topic introduction and conclusion were also included on the rubric in Clark and Neal’s (2018) 

study of second-grade students’ sequential writing. 

The next rubric element that was included was signal words, and signal words also 

related to the text organization or the text structure used within the text (see Fitzgerald & 

Shanahan, 2000). In this study, the science topic was the life cycles of plants, and therefore the 

expository text structure was identified as the sequential text structure. Researchers have 

recommended counting the use of signal words to indicate an understanding of the sequential 

text structure (Clark & Neal, 2018; Hall-Kenyon & Black, 2010) 

Additionally, the ELA-CCSS place a heavy emphasis on the writing conventions 

including capitalization, punctuation and spelling. Such skills are critical for text generation (see 

Fitzgerald & Shanahan, 2000), and Furey et al. (2017) found that conventions could be improved 
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with writing instruction. For these reasons, these elements were also included in the analytic 

rubric as categorized by the ELA-CCSS as capitalization, punctuation, and spelling in ELA-

CCSS L.2.2 (see Table 1). 

Word count was also included on the analytic rubric. Some researchers have determined 

that the length of student writing (as measured by word count) can indicate writing quality (Clark 

& Neal, 2018; Lienemann et al., 2006; Morphy & Graham, 2012; Purcell-Gates et al., 2007). 

More specifically, researchers have found that the longer a student’s writing sample is, the more 

likely the writing will be of higher quality (Lienemann et al., 2006). This is especially true in the 

writing produced by young children. As students age, they are able to produce writing samples of 

shorter lengths that are evaluated to be of higher quality writing due to the fact that as students 

gain experience with writing, they also learn to be succinct in their explanations (Festas et al., 

2015). 

Once the rubric elements were determined, the amount of points each rubric element 

would be worth was determined as suggested by Mertler (2000). A five-point rating scale of four 

to zero was utilized with four being the highest score, and zero representing the lowest score. In 

an analytic rubric, higher scores are usually listed first. Moreover, a description of what the 

expectations were for each rubric element at each point level was also outlined (see Mertler, 

2000), and examples, if necessary, were also included. 

As recommended in previous research, each rubric element was weighted to emphasize 

some elements of student writing over other elements based on their importance in relation to the 

writing task at hand and the attention each element received during instruction (Clark & Neal, 

2018; Dickinson & Adams, 2017; Pate et al., 1993; Wolf & Stevens, 2007). The combination of 

these weighted scores became the overall total rubric score. The first four elements of the rubric 
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(topic introduction, steps of the plant life cycle, concluding statement, and signal words) were 

weighted the heaviest because they received the most emphasis during the instruction. Of these, 

the rubric element related to students being able to list the steps of the plant life cycle was 

emphasized the heaviest with a weight of 30%. This was because this rubric element measured 

two standards—a portion of the informative/explanatory standard from the ELA-CCSS (National 

Governors Association Center for Best Practices & Council of Chief State School Officers, 

2010) and the state science standard. Second, the use of signal words was weighted fairly high at 

20% because these words indicated that students were using the sequential text structure when 

they wrote about the plant life cycle. Finally, the topic introduction and concluding statement 

were each weighted at 15% because the ELA-CCSS requires that students include these elements 

when writing expository texts. 

The remaining four rubric elements were each weighted at 5%. These elements included 

capitalization, ending punctuation, spelling, and word count. Capitalization, ending punctuation, 

and spelling were included because they were considered important writing practices (see 

Graham, Bolinger et al., 2012), were required by ELA-CCSS, were modeled in the mentor texts, 

and have been measured in other research that has explored student writing of expository text 

(see Clark & Neal, 2018). However, these rubric elements were weighted lower than other rubric 

elements because they were not as heavily emphasized in the instruction. Finally, word count 

was also weighted at 5%. Word count was included as a rubric element because it has been 

identified as an indicator of writing quality in previous research (see Lienemann et al., 2006; 

Morphy & Graham, 2012; Purcell-Gates et al., 2007). Word count was also weighted only at 5% 

because it was not heavily emphasized in the instruction. 
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The process of creating and refining the analytic rubric was an iterative process. 

Throughout the course of developing, creating, and editing the rubric, there were 11 iterations. 

The original rubric was created using ELA-CCSS, state science standards, and previous research 

to refine and increase clarity when using the analytic rubric to score student writing. My thesis 

advisor and I scored several samples after each iteration. When we had questions or encountered 

difficulty in deciding on a score, it was an indication that there was a need for more editing and 

tweaking of the wording used within the rubric. We met frequently to compare scores on 

individual rubric elements as well as the rubric as a whole. After scoring student writing using 

the rubric separately and independently, we came together to discuss discrepancies and possible 

interpretations scorers might have while using the rubric. The goal was to refine the rubric so 

that it was concise and clear enough for anyone to score the student writing samples using the 

rubric in a reliable manner. The structure of the rubric was originally a matrix only, as suggested 

by Mertler (2000), but was later changed to the structure used by Clark and Neal (2018) so as to 

make scoring with a weighted rubric easier. 

Additionally, there were other changes made over the course of several iterations. For 

example, the descriptions for the capitalization and punctuation rubric elements were edited and 

revised many times. Errors made by students in relation to capitalization and punctuation were 

originally counted in early drafts of the rubric. However, this required the need to interpret run-

on sentences, leaving a scorer to make judgments about what students meant in their writing, 

which made the rubric more subjective and open to interpretation. To attend to the goal of 

clarity, capitalization and punctuation were eventually revised to count only correct instances of 

punctuation being used by the students, thus eliminating the need for interpretation. As another 

example, minor revisions were also made to the number spreads (0-4) for the spelling and word 
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count rubric elements in an attempt to identify the correct range and expectations that were 

appropriate for second-grade writers. 

Other elements were originally included but were eventually excluded from the rubric. 

One example of this is the rubric element that measured the science technical vocabulary used by 

students. It was originally included as a part of the steps of the plant life cycle rubric element, but 

its inclusion made scoring cumbersome. For example, a student could accurately describe what 

happens in the life cycle of a plant but use broad descriptions instead of science specific 

vocabulary words which led to a lower score even though the student could effectively describe 

the plant life cycle. Creating a separate rubric element to examine vocabulary words specifically 

was also considered, but that would have the unintended result of redundancy as it would reward 

those who used vocabulary twice for content, while punishing those who did not use specific 

science vocabulary. We determined that students could demonstrate content knowledge without 

the use of specific vocabulary words or technical vocabulary and so this separate rubric element 

was ultimately excluded. 

Another element excluded from the rubric was the use of simple and compound sentences 

because it also posed trouble for scoring. Many of the second-grade students wrote run-on 

sentences. This again required the scorer to make judgements about when sentences should be 

counted as simple sentences with mistakes in capitalization and punctuation or the use of 

compound sentences with mistakes in conjunctions. Both options made the scoring subjective 

and unclear. Therefore, in later drafts of the analytic rubric, the simple and compound sentences 

rubric element was revised to include only subject-verb agreement as required by ELA-CCSS 

L.1.1 (see National Governors Association Center for Best Practices & Council of Chief State 

School Officers, 2010). However, this also led to scoring difficulty. In the event a scorer 
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encountered a run-on or compound sentence with several instances of subject-verb agreement, 

the scorer had to decide whether each instance be considered separately or the sentence be 

considered as a whole. The difficulty in making the distinction clear on the rubric led to the 

decision to not include it in the analytic rubric in the current study. This decision was also made 

because teaching the students about simple and compound sentences was not emphasized in the 

instruction. 

Procedures  

Each teacher was provided with the daily lesson plans and all materials needed to teach 

the science and literacy integrated instruction except for writing utensils, paper and 

Chromebooks, which were provided by the school. Additionally, teacher observations were 

conducted to ensure fidelity to the instruction. See Appendix E for the teaching observation 

form. In order to teach children to write expository text, it is important that the teacher considers 

which text structure to use or to emphasize first when working with young children (Moss, 

2004b). Moss (2004b) suggested that teachers teach the sequential or compare and contrast text 

structures first, as these seem to be easier for young children to discern and recognize within 

writing, therefore, students in the current study learned to write using the sequential text structure 

for their expository writing. The topic was on the life cycle of plants as it aligned with the state 

science standards for second grade. Signal words associated with the sequential text structure 

include some of the following: first, afterwards, finally, next, and following.  

Collection of the Pre-Instruction and Post-Instruction Writing Samples 

The pre-instruction writing sample was collected the day before instruction began. The 

post-instruction writing sample was collected the day after the instruction ended. To collect the 

writing samples, teachers passed out a piece of lined paper and asked the students to write an 
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answer to the following question: What is the life cycle of a plant? Teachers did not help 

students with anything including the content, spelling, grammar, editing, or conventions, but 

teachers were told to encourage students to do their best. Students were allowed 30 minutes to 

complete the writing task. The second-grade teachers determined the amount of time they felt 

students would need to complete the task, but most students completed the pre-instruction 

writing sample in 15-20 minutes. During the collection of the post-instruction writing sample, 

the same procedures were followed, and most students took 20-30 minutes to complete the 

writing task. 

Instructional Procedures  

 Data collection and instruction for the current study took place over the course of 10 

days. The teachers designated three days per week for the instruction, with each daily session 

lasting approximately 30 minutes. This teaching schedule resembled the amount of time these 

teachers usually spent on writing or science units during their regular instruction. For reference, 

writing was typically taught every few weeks, as the teachers alternated between teaching 

science, social studies, and writing in the afternoons. However, during the course of the current 

study, the teachers refrained from teaching any additional writing instruction. 

 The integrated science and literacy instruction consisted of hands-on science experiences 

and activities combined with the Read-to-Write Strategy (Clark et al., 2013; Clark & Neal, 

2018). The Read-to-Write Strategy was chosen as the writing instruction strategy to combine 

within the integrated science and literacy curriculum, because research has determined it is an 

effective strategy for teaching expository text structure (Clark et al., 2013). As the Next 

Generation Science Standards (NGSS) did not go into effect in the state where the study was 
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conducted until the 2020-2021 school year, the content for the science instruction in the current 

study was based on the current state science standards.  

The pre-instruction writing samples were collected on day one. Instruction began on day 

two, the day after the pre-instruction writing samples were collected, and continued through day 

nine. These lessons occurred three days a week and during a time that was separate from the 

student’s official block of literacy instruction; most of these lessons occurred in the afternoon. 

The post-instruction writing sample was collected on day ten, the day after the final day of 

instruction. The daily instruction and procedures for learning activities are described in 

Appendix F, the instructional materials used for the instruction are found in Appendix G, and the 

children’s literature used as mentor text is listed in the Children’s Literature section of the 

References. The instruction was specifically designed to fill two gaps in the research literature. 

One gap is when teachers use literacy-only writing instructional approaches to teach writing 

which do not allow for students to develop their content knowledge before writing. The second 

gap is that most integrated science and literacy instructional approaches have largely ignored 

intentional writing instruction. The integrated science and literacy instruction combined with the 

Read-to-Write Strategy (Clark et al., 2013; Clark & Neal, 2018) in the current study was 

designed to teach children to write expository text. 

Days two through seven of the instruction focused on helping the second graders to build 

and develop their background knowledge about the life cycle of a plant so they were enabled to 

write on this topic. These activities included hands-on science activities and observations, 

growing an actual seed and documenting its growth, and watching videos and other media to 

gather more information. Trade books were also used during science experiences and activities to 
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support students as they developed their understanding about the life cycle of plants to support 

students as they constructed their knowledge.  

On day nine, students were introduced to the Read-to-Write Strategy (see Figure 1) 

designed specifically for teaching students to write expository text using mentor text (Clark et 

al., 2013). The life cycle of a plant indicated that students needed to be taught how to use the 

sequential text structure, which included teaching them the signal words associated with 

sequential text. Therefore, expository texts that model this text structure were used. For this part 

of the instruction, the teacher read aloud a mentor expository text while also calling attention to 

the various aspects of the book (title, table of contents, headings, information and definitions, 

signal words, pictures, and diagrams). Next, the teacher guided the students to enter this 

information into a graphic organizer and encouraged students to share their learning with one 

another. This completed the first 7 steps of the Read-to-Write Strategy. 

Together, the class then completed the next seven steps of the Read-to-Write Strategy as 

they practiced writing a sequential expository text together, carefully attending to sharing correct 

information, using signal words, and checking writing conventions. Note that the sequential text 

the class wrote with and alongside their teacher was about the life cycle of a chicken and the 

information was developed from the mentor text. This was intentional so the teacher could model 

how to write science sequential text, but not on the topic of the life cycle of plants being studied. 

This was to prepare students to write their own sequential science informative/explanatory text 

on the life cycle of plants. 

Ideas and concepts stemming from the sociocultural theory were used to create the 

instruction. As previously detailed in the theoretical framework of the current study, the 

sociocultural theory suggests that children actively construct knowledge as they interact socially 
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with others, have experiences, and begin to assign meaning to the ideas and concepts they are 

learning about (Vanderburg, 2006). Therefore, the instruction within the current study was 

designed to provide opportunities for students to actively observe, record, and discuss live plants 

and seeds to help students develop an understanding of what plants are and how they grow.  

Figure 1  

Read-to-Write Strategy from Clark et al. (2013) 

 

Many researchers have also supported the idea that social interaction such as this is key 

to helping young learners during the first stage of the zone of proximal development (Bodrova & 

Leong, 1998; Everson, 1991; Nordlof, 2014; Nurfaidah, 2018; Thompson, 2013), so instruction 

was designed to have students work collaboratively as a class or in small groups on each day of 

instruction. The instruction was also tied to the social context of reading, writing, speaking, and 

listening (Emig, 1977; Thompson, 2013), and a sample of these activities from the instruction are 

presented in Table 2. 
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Table 2  

Sample Activities Used to Teach Sequential Expository Text 

Day Reading Writing Speaking Listening 
4 Small groups are 

assigned a plant part. 
In small groups, 
students read digital 
books about their 
assigned part on Epic! 
 

Students take notes 
on Handout 3: Parts 
of a Plant while they 
are reading and while 
groups are presenting 
about their parts. 
Students observe 
their bean seed and 
add sketch and notes 
in next block of their 
Seed Diary. 

Each group reports on 
their plant part to the 
class. 

Students listen to 
each group report 
about their plant 
parts to learn about 
the parts they did 
not study. 

5 In small groups, 
students read one of 
two books about 
pumpkin plants. 

In small groups, 
students take notes on 
sticky notes to record 
what they learn while 
reading. 
Students observe 
their bean seed and 
add sketch and notes 
in next block of their 
Seed Diary. 

Each small group 
shares their findings 
with the class. 

Students listen to 
one another sharing 
findings. 
Students watch a 
time-lapse video of 
a pumpkin seed 
growing. 

6 In pairs, students read 
digital books on plant 
life cycles on Epic! 

Students take notes 
on Handout 4: From 
Seed to Plant to 
record what they 
learn while reading. 
Students observe 
their bean seed and 
add sketch and notes 
in next block of their 
Seed Diary. 

Each pair shares their 
findings with the 
class. 

Teacher shows two 
videos about plant 
life cycles. Students 
listen to one another 
during a class 
discussion of the 
videos. 
Students listen to 
one another as each 
group shares their 
findings from the 
reading. 

     
 

Additionally, the first stage of the zone of proximal development requires a “more 

knowledgeable other” (Everson, 1991; Gallimore & Tharp, 1990; Nurfaidah, 2018; Vygotsky, 

1978), and in the instruction the teachers, other students, videos, and texts served in the role of 

“more knowledgeable other” to scaffold student learning and construction of knowledge. The 

positioning of the Read-to-Write Strategy (Clark et al., 2013; Clark & Neal, 2018) was also 

intended to be a scaffold during the first stage of the zone of proximal development, and 
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prepared students by supporting them through the process and modeling of how to write a 

science expository text so that on day 10, students could move to the second stage of the zone of 

proximal development and write their science expository text independently. 

Furthermore, the sociocultural theory describes tools within an environment that help 

students grow within the zone of proximal development (Bomer, 2003; Thompson, 2013; 

Wertsch, 1993), and the tools used for data collection and instruction included the mentor texts, 

the digital texts on the website entitled Epic!, YouTube videos, Chromebooks, the papers/pencils 

and other writing instruments, the plants, seeds, and materials to conduct experiments. Finally, as 

the trade books used in the instruction were intended to be a scaffold for learning, they were 

reviewed for accuracy and literary quality before in the instruction as suggested by Atkinson et 

al. (2009). Each book was checked for criteria such as accuracy of science content, clear 

sequence of ideas, reading level, and organization (see Atkinson et al., 2009). 

Data Collection and Analysis 

Data was collected from each participant during the administration of both the pre-

instruction writing sample and the post-instruction writing sample. These writing samples were 

scored using the holistic rubric (see Appendix C) and the analytic rubric (Appendix D). Cooper 

and Odell (1977) emphasized that reliability depended on more than one writing sample from 

more than one timepoint being scored by more than one individual. Therefore, both pre- and 

post-instruction writing samples were blindly scored by two individuals using the holistic rubric, 

and then the analytic rubric. To ensure interrater reliability, or the agreement among the two 

raters, Cohen’s kappa was employed to ensure there was a 70% or higher interrater reliability 

among the two raters (McHugh, 2012). Cohen’s kappa was used because it provides a measure 
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of overall agreement between the raters while taking chance agreement into consideration 

(Kvålseth, 1989). The results of the Cohen’s kappa are reported in the Results section. 

Data Analysis for Research Question One 

After the pre- and post-instruction rubric scores are determined, the rubric scores were 

entered into SPSS version 25 and analyzed using two different statistical tests. A Wilcoxon 

signed-rank nonparametric test was used to analyze each of the two elements of the holistic 

rubric. A Wilcoxon signed-rank nonparametric test was also used to analyze the individual rubric 

element scores from the analytic rubric. A Wilcoxon signed-rank test was necessary because the 

rubric scores were ordinal data, and ordinal data must be examined using a nonparametric test 

(Kuzon et al., 1996; Stevens, 1946). In this case, the ordinal data was ranked data and therefore 

cannot be described using means or standard deviations, as is typically provided with parametric 

tests, such as with a t test (Kuzon et al., 1996). Therefore, for the Wilcoxon signed-rank test, the 

median was used to describe the descriptive statistics for the ordinal data. Moreover, a t test 

would be inappropriate for analyzing these data for each of the analytic rubric elements because 

the more t tests that are conducted increases the likelihood of committing a Type I error (Sato, 

1996), which is where the researcher rejects a true null hypothesis. 

Using a Wilcoxon signed-rank test requires that the researcher attends to three 

assumptions. First, the dependent variable must be ordinal. Second, the independent variable 

must consist of related groups. These first two assumptions were considered prior to any data 

analysis. The test scores were ordinal data, and the groups consisted of the same participants 

producing both the pre-and post-instruction writing samples, so neither of these assumptions 

were violated. Next, the third assumption when using the Wilcoxon signed-rank test is that the 

distribution of the differences between the related groups must be symmetrical (“Wilcoxon 
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Signed-rank Test Using SPSS Statistics,” 2018). This was explored by creating a histogram of 

the data before running the Wilcoxon signed-rank test. If the distribution of the differences was 

not symmetrical, the assumption was considered violated. The data would then need to be 

transformed before running the test (“Wilcoxon Signed-rank Test Using SPSS Statistics,” 2018). 

Once the scores for each individual rubric were calculated, an overall rubric score was 

determined. At this point, the overall rubric scores were continuous data and so a parametric test 

could then be used. A paired-samples t test was used to compare the overall total rubric scores 

for each rubric to determine if there were any statistically significant differences in mean scores 

(Xu et al., 2017) from pre- to post-instruction. There are four assumptions for a paired-samples t 

test that must be considered. First, the dependent variable must be continuous. Second, the 

independent variable must be related groups. Third, there should be no significant outliers, which 

would skew the data. Fourth, the data should be normally distributed.  

Statistical significance for all tests was set at .05. Finally, an effect size for the t tests was 

determined using a Cohen’s d effect size measure. An effect size is used by researchers to 

determine the magnitude and the strength of the effect (Graham & Perin, 2007). Cohen (1988) 

suggested the following interpretation for effect sizes to be small (d = 0.2), medium (d = 0.5), 

and large (d = 0.8). 

Data Analysis for Research Question Two 

The use of the Wilcoxon signed-rank test was also allowed for a comparison between 

how students performed when the writing samples were scored using the analytic and holistic 

rubric. The output generated from the Wilcoxon signed-rank test in SPSS provided the negative 

ranks, positive ranks, and ties between the rubric scores from the pre- and post-instruction 

writing samples. This allowed for a comparison to see how many students scored higher, lower, 
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and the same on the post-instruction writing samples when compared to the pre-instruction 

writing samples when the analytic and holistic rubric were used.  
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CHAPTER 4 

Results 

 Chapter one outlined the struggle some students have learning to write as well as the 

struggle many educators have in finding appropriate writing instruction. The ELA-CCSS require 

that students write earlier in their education and learn three types of writing: narrative, 

argumentative, and expository (National Governors Association Center for Best Practices & 

Council of Chief State School Officers, 2010). Even so, little attention has been given to helping 

educators teach children to write expository text (Clark et al., 2013), especially in the primary 

grades. While several traditional and integrated instructional methods have been used to teach 

expository writing, there is a dearth of instructional methods for teaching expository text that 

allow for both the development of content knowledge necessary to write about a particular 

subject and specific expository text writing instruction. 

 One possible solution is the development of an instructional method that combines an 

integrated science and literacy instruction with specific expository text writing instruction. This 

study was designed to observe the effect of this type of instructional method. The instructional 

method was designed to teach students science content and how to write sequential expository 

text through an integrated science and literacy curriculum that teaches the life cycle of plants 

through the use of mentor texts and hands-on science experiences, combined with expository 

writing instruction to assist students in writing about what they are learning. The first research 

question in this study investigated the effect of this instruction on student writing. The second 

research question investigated how writing rubric scores varied when using two different rubrics 

(holistic and analytic). The findings used to answer these research questions are presented in this 

chapter. 
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 In this study, 71 second-grade student participants received the instruction. Each 

participant wrote a pre-instruction and a post-instruction writing sample. Data from each sample 

was analyzed using a holistic rubric (see Appendix C) on two elements of writing: the statement 

of purpose/focus and organization which covered introduction, facts about the topic, and 

conclusion, and conventions/editing which covered sentence structure and spelling. Each sample 

was also examined and scored with a weighted analytic rubric (see Appendix D) on eight 

elements of writing: the quality of topic introduction, number of steps of the plant life cycle 

included, the quality of concluding statement, the amount of different signal words used, the 

number of sentences properly capitalized, the number of sentences ending with appropriate 

punctuation, correct spelling, and the number of words written. The scores from both rubrics 

were each recorded in a spreadsheet (see Appendix H). 

 In order to answer research question one, scores from the pre- and post-instruction 

writing samples were first analyzed using descriptive statistics and then using inferential 

statistics. Because the scores for each individual element of the holistic and analytic rubrics were 

ordinal data, inferential statistics were produced using a Wilcoxon signed-rank test. Next, the 

total holistic rubric scores and the total weighted scores for the analytic rubric were each 

analyzed using paired-samples t tests to determine if there were any differences between pre- and 

post-instruction writing samples. For research question two, I used the data from the Wilcoxon 

signed-rank test that was conducted for the total holistic rubric scores and the total weighted 

analytic rubric scores in order to examine how many students improved their score, maintained 

their score, or had a lower score on the post-instruction writing samples. This was done to 

determine the performance of students based on the rubric that was used.  
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 This chapter is divided into two sections, one for each research question. For research 

question one, the results of the Wilcoxon signed-rank test analysis for each of the two holistic 

rubric elements are presented, followed by the results from the paired-samples t test analysis of 

the total scores of the holistic rubric. Next, the results of the Cohen’s Kappa test for inter-rater 

reliability for the analytic rubric are presented. Subsequently, the analysis from the Wilcoxon 

signed-rank test examining each of the eight writing elements that comprise the weighted 

analytic rubric is outlined. This is followed by the results of the paired-samples t test using the 

total overall scores of the weighted analytic rubric. For research question two, the results of the 

Wilcoxon signed-rank test analysis that allowed for a comparison of scores from both rubrics. 

Research Question One 

 Research question one was, “How does an integrated science and literacy instructional 

approach combined with a writing instructional strategy designed specifically for teaching 

expository text influence the science expository text written by second-grade students?” The 

results for the statistical analysis for this question is presented in five sections. First, the findings 

from the two individual holistic rubric elements are shared. Second, the results of the total 

holistic scores are presented. Third, the analysis on the inter-rater agreement for the analytic 

rubric is presented. Fourth, the findings from the individual analytic rubric elements are shown. 

Finally, the results of the analysis of the total weighted analytic rubric scores are shared. 

Findings from the Two Individual Holistic Rubric Elements 

The holistic rubric examined a student’s ability to include a statement of purpose, to 

focus and organize writing, and to attend to conventions and editing in writing. This section 

reports on how students performed on these two rubric elements of the holistic rubric. Using 
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descriptive and inferential statistics, the frequency scores, ranks, median scores, z scores, and p-

values from the Wilcoxon signed-rank test results are shared. 

Statement of Purpose/Focus and Organization. The first element of the holistic rubric 

was the statement of purpose/focus and organization. The assumptions for a Wilcoxon signed-

rank test were checked first. The first assumption was that the data must be ordinal. The second 

assumption is that the comparison must be between two related groups. These first two 

assumptions were met because the rubric scores were ordinal data and the same group of 

participants provided the pre-instruction and post-instruction writing samples. The third 

assumption is that the distribution of the differences between the pre-instruction and post-

instruction scores must be symmetrical. A histogram was created to check this assumption, and 

the distribution was found to be roughly symmetrical. Once it was determined that these 

assumptions were met, a Wilcoxon signed-rank test was then performed. The frequency and the 

range of scores for the inclusion of statement of purpose/focus and organization in writing for the 

pre- and post-instruction writing samples are shown in Figure 2.  

Descriptive Statistics. The range of scores was 0-3 with a possible range from 0-4 for the 

pre-instruction writing samples, while the range of scores for the post-instruction writing 

samples was 0-4. Thus, the range of scores was greater for the post-instruction writing samples 

than the range of scores reported from the pre-instruction writing samples. The median scores 

and the percentile scores are listed in Table 3. Of the 71 participants in the study, 41 students 

demonstrated improvement on the statement of purpose/focus and organization rubric element in 

the post-instruction writing samples compared to the pre-instruction writing samples, whereas 22 

participants saw no improvement and eight participants reported lower scores from pre- to post-

instruction. 
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Figure 2  

Frequency Scores for Statement of Purpose/Focus and Organization 

 

Table 3  

Descriptive Statistics for Wilcoxon Signed-Rank Test for Statement of Purpose/Focus and 

Organization 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 3 1.00 1.00 2.00 
Post-instruction 71 0 4 2.00 2.00 3.00 

 

Inferential Statistics. Next, the incorporation of statement of purpose/focus and 

organization in the pre-instruction and post-instruction writing samples was compared using a 

Wilcoxon signed-rank test. On average, students reported lower scores on the pre-instruction 

writing samples (Mdn = 1.00) than on the post-instruction writing samples (Mdn = 2.00). A 

Wilcoxon signed-rank test indicated that this difference was statistically significant, z = -4.83, p 

< .001. Therefore, the null hypothesis was rejected, suggesting that the instruction did result in 
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an improvement in the statement of purpose/focus and organization portion of students’ writing 

samples. 

Conventions/Editing. The second element in the holistic rubric examined how well 

students employed conventions/editing in their writing. The assumptions for a Wilcoxon signed-

rank test were checked first. The assumptions were that the data must be ordinal, the comparison 

must be between two related groups, and the distribution of the differences between the pre-

instruction and post-instruction scores must be symmetrical. The assumptions were all checked, 

and it was determined that these assumptions were met. A Wilcoxon signed-rank test was then 

performed. The frequency and the range of scores for the inclusion of the use of 

conventions/editing in writing for the pre- and post-instruction writing samples are shown in 

Figure 3.  

Figure 3  

Frequency Scores for Conventions/Editing 

 

Descriptive Statistics. The range of scores was 0-2  with a possible range from 0-2 for 

both the pre-instruction writing samples and the post-instruction writing samples. The median 
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scores and the percentile scores are listed in Table 4. Of the 71 participants in the study, 44 

students demonstrated no improvement on conventions/editing on the post-instruction writing 

samples compared to the pre-instruction writing samples, whereas 21 participants demonstrated 

improvement and six participants reported lower scores from pre- to post-instruction. 

Table 4  

Descriptive Statistics for Wilcoxon Signed-Rank Test for Conventions/Editing 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-Instruction 71 0 2 1.00 1.00 1.00 
Post-instruction 71 0 2 1.00 1.00 2.00 

 

 Inferential Statistics. Next, the incorporation of writing conventions/editing in the pre-

instruction and post-instruction writing samples were compared using a Wilcoxon signed-rank 

test. According to the median scores, students performed similarly on the pre-instruction writing 

samples (Mdn = 1.00) and on the post-instruction writing samples (Mdn = 1.00). A Wilcoxon 

signed-rank test, however, indicated that there was a small difference that was significant, z = 

- .57, p = .011. Therefore, the null hypothesis was rejected, suggesting a statistically significant 

difference pre- to post-instruction that indicated an improvement in the Conventions/Editing 

portion of students’ writing samples. 

Findings from the Total Holistic Rubric Scores 

A paired-samples t test was used to analyze the total holistic rubric scores. The first step 

of this analysis was checking the assumptions. The first assumption was that data must be 

continuous, and the second was that the comparison must be between two related groups. These 

first two assumptions were met, because the total scores on a holistic rubric are considered 

continuous data, and the same group of students provided the pre-instruction and post-instruction 
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writing samples. The next assumption was there could be no significant outliers, which was 

tested using a boxplot. This boxplot showed that there were no significant outliers. The final 

assumption was that there must be normality in the distribution of scores. A Normal Q-Q plot 

was used to test for normality, which did indicate normality in the distribution. Once it was 

determined that these assumptions were met, a paired-samples t test was then performed. 

 Descriptive Statistics. The descriptive statistics for the holistic rubric scores included the 

mean, standard deviation, variance, and the range, which are shown in Table 5. The boxplots are 

also shown in Figure 4. These descriptive statistics indicate that there were changes in student 

writing from the pre-instruction samples to the post-instruction samples. There were higher 

scores reported for the post-instruction writing samples (M = 3.42, SD = 1.411) as opposed to the 

pre-instruction writing samples (M = 2.61, SD = 1.378). 

Table 5 

Descriptive Statistics for Paired-Samples t Test of Total Holistic Scores 

Sample Mean N SD Variance Minimum Maximum 
Pre-instruction Total 2.61 71 1.378 1.91 0 5 
Post-instruction Total 3.42 71 1.411 1.98 0 6 

 

Inferential Statistics. A paired-samples t test was conducted to compare holistic rubric 

scores for the pre-instruction writing samples and the post-instruction writing samples. The 

resulting statistics are reported in Table 6. There was a significant difference (t(70) = 5.92, p < 

.001, two tailed) between the pre-instruction samples scores (M = 2.61, SD = 1.336) and the post-

instruction samples scores (M = 3.44, SD = 1.422). Therefore, the null hypothesis was rejected, 

suggesting there was indeed a statistically significant difference between the pre- and post-

instruction samples, indicating an overall improvement in the students’ writing samples after the 
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instruction. The effect size was also calculated using a Cohen’s d test. The effect size was 0.695, 

which is a medium effect size according to Cohen (1988). 

Figure 4  

Boxplots of Total Holistic Rubric Scores 

 

   

Table 6  

Paired-Samples t Test for Total Holistic Rubric Scores 

Pair    Paired differences     
 

   
95% confidence 

interval of the difference     

 Mean SD 
Std. error 

mean Lower Upper t df 
Sig. (two 

tailed) 
Post-instruction – 
Pre-instruction .817 1.163 .138 .542 1.092 5.920 70 .000 

 

Inter-Rater Agreement on the Analytic Rubric 

 Because the analytic rubric was created specifically for this study, it was necessary to 

check inter-rater reliability before scores produced from the rubric could be analyzed. Cohen's 

Kappa was run to determine if there was agreement between 48 samples my chair and I each 
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initially scored. According to the scale from Altman’s (1999) guidelines, there was very good 

agreement between our scores on the analytic rubric, κ = .836, p < .001. Therefore, the rubric 

was considered reliable and was used to score the remaining writing samples. 

Findings from the Individual Analytic Rubric Elements 

In this section, the findings of the eight elements of the analytic rubric are presented. 

Using descriptive and inferential statistics, the frequency scores, ranks, median scores, z scores, 

and statistical significance from the Wilcoxon signed-rank test results for each element are 

shared. 

Topic Introduction. The first element scored on the analytic rubric was the topic 

introduction. The assumptions for a Wilcoxon signed-rank test were checked first. The first 

assumption was that the data must be ordinal, and the second assumption was that the 

comparison must be between two related groups. These first two assumptions were met because 

the rubric scores were ordinal data, and the same group of participants provided the pre-

instruction and post-instruction writing samples. The third assumption is that the distribution of 

the differences between the pre-instruction and post-instruction scores must be symmetrical. A 

histogram was created to check this assumption, and the distribution was found to be roughly 

symmetrical. Once it was determined that these assumptions were met, a Wilcoxon signed-rank 

test was then performed. The frequency and the range of scores for the inclusion of a topic 

introduction in writing for the pre- and post-instruction writing samples are shown in Figure 5. 

Descriptive Statistics. The range in scores for the topic introduction on both the pre-

instruction writing samples and the post-instruction writing samples was 0-4 with a possible 

range of 0-4. The median scores and the percentile scores are listed in Table 7. Of the 71 

participants in the study, 30 participants demonstrated no improvement on the topic introduction 
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rubric element in the post-instruction writing samples compared to the pre-instruction writing 

samples, while 22 participants demonstrated improvement and 19 participants reported lower 

scores from pre-to post-instruction. 

Figure 5  

Frequency Scores for Topic Introduction 

 

Table 7  

Descriptive Statistics for Wilcoxon Singed-Rank Test for Topic Introduction 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 0.00 0.00 2.00 
Post-instruction 71 0 4 0.00 0.00 3.00 

 

 Inferential Statistics. Next, the incorporation of a topic introduction in the pre-instruction 

and post-instruction writing samples were compared using a Wilcoxon signed-rank test. On 

average, students performed similarly on the introduction portion of the pre-instruction writing 

samples (Mdn = 0.00) as on post-instruction writing samples (Mdn = 0.00). A Wilcoxon signed-

rank test indicated that any difference was not statistically significant, z = -0.43, p = .664. 
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Therefore, the null hypothesis was not rejected, suggesting the instruction did not result in a 

statistically significant difference in the topic introduction portion of the students’ writing 

samples. 

Steps of the Plant Life Cycle. The second element scored on the analytic rubric is the 

steps of the plant life cycle. The assumptions for a Wilcoxon signed-rank test were checked first. 

These assumptions were that the data must be ordinal, that the comparison must be between two 

related groups, and that the distribution of the differences between the pre-instruction and post-

instruction scores must be symmetrical. Once it was determined that these assumptions were 

met, a Wilcoxon signed-rank test was then performed. The frequency and the range of scores for 

the steps of the plant life cycle for the pre- and post-instruction writing samples are shown in 

Figure 6. 

Figure 6  

Frequency Scores for Steps of the Plant Life Cycle 

 

 Descriptive Statistics. The range in scores for the steps of the plant life cycle for both the 

pre-instruction and post-instruction writing samples was 0-4 with a possible range of 0-4. The 
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median scores and the percentile scores are listed in Table 8. Of the 71 participants in the study, 

42 demonstrated improvement on the steps of the plant life cycle rubric element in the post-

instruction writing samples compared to the pre-instruction writing samples, whereas 22 

participants made no improvement and seven participants reported lower scores from pre- to 

post-instruction. 

Table 8  

Descriptive Statistics for Wilcoxon Singed-Rank Test for Steps of the Plant Life Cycle 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 1.00 2.00 3.00 
Post-instruction 71 0 4 3.00 3.00 4.00 

 

 Inferential Statistics. Next, the incorporation of steps of the plant life cycle in the pre-

instruction and post-instruction writing samples were compared using a Wilcoxon signed-rank 

test. On average, students reported lower scores on the steps of the plant life cycle rubric element 

on the pre-instruction writing samples (Mdn = 2.00) than on post-instruction writing samples 

(Mdn = 3.00). A Wilcoxon signed-rank test indicated that this difference was statistically 

significant, z = -5.04, p < .001. Therefore, the null hypothesis (that there is no statistically 

significant difference between the two groups) was rejected, suggesting that the instruction did 

result in an improvement in the steps of the plant life cycle portion of students’ writing samples. 

Concluding Statement. The third rubric element scored on the analytic rubric was the 

concluding statement. The assumptions for a Wilcoxon signed-rank test were checked first. 

These assumptions were that the data must be ordinal, that the comparison must be between two 

related groups, and that the distribution of the differences between the pre-instruction and post-

instruction scores must be symmetrical. Once it was determined that these assumptions were 
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met, a Wilcoxon signed-rank test was then performed. The frequency and the range of scores for 

the inclusion of a concluding statement in writing for the pre- and post-instruction writing 

samples are shown in Figure 7.  

Descriptive Statistics. The range in scores for the concluding statement on the pre-

instruction and post-instruction writing samples was 0-4 with a possible range of 0-4. The 

median scores and the percentile scores are listed in Table 9. Of the 71 participants in the study, 

11 students demonstrated improvement on the concluding statement rubric element in the post-

instruction writing samples compared to the pre-instruction writing samples, whereas 50 

participants saw no improvement and 10 participants reported lower scores from pre- to post-

instruction. 

Figure 7  

Frequency Scores for Concluding Statement 

 

  

0

10

20

30

40

50

60

70

0 1 2 3 4

N
um

be
r o

f S
co

re
s

Scores

Pre-instruction Post-instruction



www.manaraa.com

76 

 

Table 9  

Descriptive Statistics for Wilcoxon Signed-Rank test for Concluding Statement 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 0.00 0.00 0.00 
Post-instruction 71 0 4 0.00 0.00 0.00 

 

 Inferential Statistics. Next, the incorporation of a concluding statement in the pre-

instruction and post-instruction writing samples were compared using a Wilcoxon signed-rank 

test. On average, students performed similarly on the concluding statement portion of the pre-

instruction writing samples (Mdn = 0.00) and on post-instruction writing samples (Mdn = 0.00). 

A Wilcoxon signed-rank test indicated that any difference was not statistically significant, z =  

-0.11, p = .916. Therefore, the null hypothesis was not rejected, suggesting the instruction did not 

result in a change in the concluding statement portion of students’ writing samples. 

 Signal Words. The next rubric element scored on the analytic rubric was signal words. 

The assumptions for a Wilcoxon signed-rank test were checked first. These assumptions were 

that the data must be ordinal, that the comparison must be between two related groups, and that 

the distribution of the differences between the pre-instruction and post-instruction scores must be 

symmetrical. Once it was determined that these assumptions were met, a Wilcoxon signed-rank 

test was then performed. The frequency and the range of scores for the inclusion of signal words 

in writing for the pre- and post-instruction writing samples are shown in Figure 8.  

Descriptive Statistics. The range in scores for signal words on both the pre-instruction 

writing samples and post-instruction writing samples was 0-4, with a possible range of 0-4. The 

median scores and the percentile scores are listed in Table 10. Of the 71 participants in the study, 

46 demonstrated improvement on signal words on the post-instruction writing samples compared 
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to the pre-instruction writing samples, whereas 19 participants saw no improvement and six 

participants reported lower scores from pre- to post-instruction. 

Figure 8  

Frequency Scores for Signal Words 

 

  

Table 10  

Descriptive Statistics for Wilcoxon Signed-Rank Test for Signal Words 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 0.00 1.00 2.00 
Post-instruction 71 0 4 2.00 3.00 4.00 

 

 Inferential Statistics. Next, incorporation of signal words in the pre-instruction and post-

instruction writing samples were compared using a Wilcoxon signed-rank test. On average, 

students reported lower scores for signal words on the pre-instruction writing samples (Mdn = 

1.00) than on the post-instruction writing samples (Mdn = 3.00). A Wilcoxon signed-rank test 

indicated that this difference was statistically significant, z = -5.82, p < .001. Therefore, the null 
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hypothesis was rejected, suggesting there was a statistically significant difference from pre-to 

post-instruction, indicating that the instruction did result in an improvement in the use of signal 

words in students’ writing samples. 

Capitalization at the Beginning of Sentences. The next rubric element scored on the 

analytic rubric was capitalization at the beginning of sentences. The assumptions for a Wilcoxon 

signed-rank test were checked first. These assumptions were that the data must be ordinal, that 

the comparison must be between two related groups, and that the distribution of the differences 

between the pre-instruction and post-instruction scores must be symmetrical. Once it was 

determined that these assumptions were met, a Wilcoxon signed-rank test was then performed. 

The frequency and the range of scores for the inclusion of capitalization at the beginning of 

sentences in writing for the pre- and post-instruction writing samples are shown in Figure 9. 

Figure 9  

Frequency Scores for Capitalization at the Beginning of Sentences 

 

Descriptive Statistics. The range in scores for capitalization at the beginning of sentences 

on both the pre-instruction writing samples and the post-instruction writing samples was 0-4 with 
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a possible range of 0-4. The median scores and the percentile scores are listed in Table 11. Of the 

71 participants in the study, 31 reported improvement on capitalization at the beginning of 

sentences on the post-instruction writing samples compared to the pre-instruction writing 

samples, whereas 31 participants saw no improvement and 9 participants reported lower scores 

for capitalization at the beginning of sentences from pre- to post-instruction. 

Table 11  

Descriptive Statistics for Wilcoxon Singed-Rank Test for Capitalization at the Beginning of 

Sentences 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 .00 1.00 3.00 
Post-Instruction 71 0 4 1.00 2.00 4.00 

 

 Inferential Statistics. Next, the incorporation of capitalization at the beginning of 

sentences in the pre-instruction and post-instruction writing samples were compared using a 

Wilcoxon signed-rank test. On average, students reported lower scores on the pre-instruction 

writing samples (Mdn = 1.00) than on the post-instruction writing samples (Mdn = 2.00). A 

Wilcoxon signed-rank test indicated that this difference was statistically significant, z = -3.09, p 

= .002. Therefore, the null hypothesis was rejected, suggesting there was a statistically 

significant difference between pre- and post-instruction, indicating the instruction did result in 

improvement in the capitalization at the beginning of sentences portion of students’ writing 

samples. 

Ending Punctuation. The next rubric element scored on the analytic rubric was ending 

punctuation. The assumptions for a Wilcoxon signed-rank test were checked first. These 

assumptions were that the data must be ordinal, that the comparison must be between two related 



www.manaraa.com

80 

 

groups, and that the distribution of the differences between the pre-instruction and post-

instruction scores must be symmetrical. Once it was determined that these assumptions were 

met, a Wilcoxon signed-rank test was then performed. The frequency and the range of scores for 

the inclusion of ending punctuation in writing for the pre- and post-instruction writing samples 

are shown in Figure 10. 

Figure 10  

Frequency Scores for Ending Punctuation 

 

Descriptive Statistics. The range in scores for ending punctuation on both the pre-

instruction writing samples and the post-instruction writing samples was 0-4 with a possible 

range of 0-4. The median scores and the percentile scores are listed in Table 12. Of the 71 

participants in the study, 29 demonstrated improvement on ending punctuation in the post-

instruction writing samples compared to the pre-instruction writing samples, whereas 30 

participants saw no improvement and 12 reported lower scores from pre- to post-instruction. 
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Table 12  

Descriptive Statistics for Wilcoxon Signed-Rank Test for Ending Punctuation 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 .00 2.00 4.00 
Post-instruction 71 0 4 1.00 4.00 4.00 

 

 Inferential Statistics. Next, the incorporation of ending punctuation in the pre-instruction 

writing samples and post-instruction writing samples were compared using a Wilcoxon signed-

rank test. On average, students reported similar or lower scores on the ending punctuation 

portion of the pre-instruction writing samples (Mdn = 2.00) than on post-instruction writing 

samples (Mdn = 4.00). A Wilcoxon signed-rank test indicated that this difference was 

statistically significant, z = -2.44, p = .015. Therefore, the null hypothesis was rejected, 

suggesting a statistically significant difference between pre- and post-instruction samples, 

indicating that the instruction did result in an improvement in the ending punctuation portion of 

students’ writing samples. 

Spelling. The next element scored on the analytic rubric was spelling. The assumptions 

for a Wilcoxon signed-rank test were checked first. These assumptions were that the data must 

be ordinal, that the comparison must be between two related groups, and that the distribution of 

the differences between the pre-instruction and post-instruction scores must be symmetrical. 

Once it was determined that these assumptions were met, a Wilcoxon signed-rank test was then 

performed. The frequency and the range of scores for the inclusion of spelling in writing for the 

pre- and post-instruction writing samples are shown in Figure 11.  

Descriptive Statistics. The range in scores for spelling on both the pre-instruction writing 

samples and the post-instruction writing samples was 0-4 with a possible range of 0-4. The 
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median scores and the percentile scores are listed in Table 13. Of the 71 participants in the study, 

17 demonstrated improvement in spelling on the post-instruction writing samples compared to 

the pre-instruction writing samples, whereas 43 participants saw no improvement and 11 

reported lower scores from pre- to post-instruction. 

Figure 11  

Frequency Scores for Spelling 

 

Table 13  

Descriptive Statistics for Wilcoxon Signed-Rank Test for Spelling 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 2.00 2.00 3.00 
Post-instruction 71 0 4 2.00 2.00 3.00 

 

 Inferential Statistics. Next, the spelling scores for pre-instruction and post-instruction 

writing samples were compared using a Wilcoxon signed-rank test. On average, students 

reported similar spelling performance on the pre-instruction writing samples (Mdn = 2.00) as on 

the post-instruction writing samples (Mdn = 2.00). A Wilcoxon signed-rank test indicated that 
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any differences were not statistically significant, z = -1.04, p = .299. Therefore, the null 

hypothesis was not rejected, suggesting the instruction did not result in changes in spelling 

performance on students’ writing samples. 

Word Count. The next rubric element scored on the analytic rubric was word count. 

assumptions for a Wilcoxon signed-rank test were checked first. These assumptions were that the 

data must be ordinal, that the comparison must be between two related groups, and that the 

distribution of the differences between the pre-instruction and post-instruction scores must be 

symmetrical. Once it was determined that these assumptions were met, a Wilcoxon signed-rank 

test was then performed. The frequency and the range of scores for word count in writing for the 

pre- and post-instruction writing samples are shown in Figure 12. 

Figure 12  

Frequency Scores for Word Count 

 

Descriptive Statistics. The range in scores for word count on both the pre-instruction 

writing samples and the post-instruction writing samples was 0-4 with a possible range of 0-4. 

The median scores and the percentile scores are listed in Table 14. Of the 71 participants in the 
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study, 30 demonstrated improvement on the word count rubric element in the post-instruction 

writing samples compared to the pre-instruction writing samples, whereas 27 participants saw no 

improvement and 14 reported lower scores from pre- to post-instruction. 

Table 14  

Descriptive Statistics for Wilcoxon Singed-Rank Test for Word Count 

Sample     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Pre-instruction 71 0 4 1.00 2.00 4.00 
Post-instruction 71 0 4 2.00 3.00 4.00 

 

 Inferential Statistics. Next, word count scores in the pre-instruction and post-instruction 

writing samples were compared using a Wilcoxon signed-rank test. On average, students 

reported similar or lower word count scores on the pre-instruction writing samples (Mdn = 2.00) 

than on post-instruction writing samples (Mdn = 3.00). A Wilcoxon signed-rank test indicated 

that the difference was statistically significant, z = -2.72, p= .007. Therefore, the null hypothesis 

was rejected, suggesting there was a statistically significant difference between pre- and post-

instruction samples, indicating that the instruction did result in an improvement on the word 

count portion of students’ writing samples. 

Findings from the Total Weighted Analytic Rubric Scores 

 Analysis began with checking the assumptions for a paired-samples t test. The 

assumptions were that data must be continuous, that the comparison must be between two related 

groups, that there could be no significant outliers, and that there must be normality in the 

distribution of scores. The assumptions were met, with the exception of the no significant 

outliers assumption. A boxplot showed that there was one outlier detected that was more than 1.5 

box-lengths from the edge in a boxplot. Inspection of its value did not reveal it to be extreme, 
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thus it was retained in the analysis. Once it was determined that these assumptions were met, a 

paired-samples t test was then performed. 

 Descriptive Statistics. The descriptive statistics for the total weighted analytic rubric 

scores included the mean, standard deviation, variance, and the range, which are shown in Table 

15. Boxplots are also shown in Figure 13. These descriptive statistics indicate that there were 

improvements in student writing from the pre-instruction samples to the post-instruction 

samples. Participants performed better on the post-instruction writing samples (M = 2.21, SD = 

0.806) as opposed to the pre-instruction writing samples (M = 1.56, SD = 0.861). 

Table 15  

Descriptive Statistics for Paired-Samples t Test for Total Weighted Analytic Rubric Scores 

Sample Mean N SD Variance Minimum Maximum 
Pre-instruction Total 1.56 71 .861 .74 0.00 3.30 
Post-instruction Total 2.21 71 .806 .65 0.00 3.80 

 

Figure 13  

Boxplots of Total Weighted Analytic Rubric Scores 
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 Inferential Statistics. A paired-samples t test was conducted to compare total weighted 

analytic rubric scores for the pre-instruction writing samples to the total weighted analytic rubric 

scores for the post-instruction writing samples. The resulting statistics are reported in Table 16. 

There was a significant difference [t(70) = 6.613, p < .001, two tailed] between the pre-

instruction samples scores (M = 1.56, SD = 0.861) and the post-instruction sample scores (M = 

2.21, SD = 0.806). Therefore, the null hypothesis (that there was no difference between pre- and 

post-instruction samples) was rejected, indicating a statistically significant difference between 

pre- and post-instruction samples, revealing an overall improvement in the students’ writing 

samples after instruction, using a combination of integrated science and literacy instruction with 

specific writing instruction in expository text. The effect size was also calculated using a 

Cohen’s d test. The effect size was 0.784, which is a medium effect size according to Cohen 

(1988). 

Table 16  

Paired-Samples t Test for Total Weighted Analytic Rubric Scores 

Pair    Paired differences     
 

   
95% confidence 

interval of the difference     

 Mean SD 
Std. error 

mean Lower Upper t df 
Sig. (two 

tailed) 
Post-instruction – 
Pre-instruction .651 .830 .099 .455 .848 6.613 70 .000 

 

Research Question Two 

 The second research question was, “Do student rubric scores on the writing samples vary 

based on whether writing samples are scored using a holistic or analytic rubric?” To answer this 

question, a Wilcoxon signed-rank test was conducted using the total scores garnered from using 

each rubric. The ranks produced were then examined to see how the scores varied. 
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 The assumptions for a Wilcoxon signed-rank test were checked first. The first assumption 

was that the data must be ordinal, and the second assumption was that the comparison must be 

between two related groups. These first two assumptions were met because the rubric scores 

were ordinal data, and the same group of participants provided the pre-instruction and post-

instruction writing samples. The third assumption is that the distribution of the differences 

between the pre-instruction and post-instruction scores must be symmetrical. A histogram was 

created to check this assumption, and the distribution was found to be roughly symmetrical. 

Once it was determined that these assumptions were met, a Wilcoxon signed-rank test was then 

performed on each rubric’s total scores. The descriptive statistics are listed in Table 17. Both 

rubrics show an improvement in the median score. The ranks for each test are shown in Table 18. 

The ranks for the two rubrics are not similar except that both rubrics show a majority of the 

students had positive ranks, indicating that scores vary when samples are scored by the two 

different types of rubrics. 

Table 17  

Descriptive Statistics for Wilcoxon Singed-Rank Test for Both Rubrics 

Data Set     Percentiles  

 N Minimum Maximum 25th 
50th 

(Median) 75th 
Holistic Pre-instruction 71 0 5 2.00 3.00 4.00 
Holistic Post-instruction 71 0 6 3.00 4.00 5.00 
Analytic Pre-instruction 71 0 3.30 .85 1.60 2.05 
Analytic Post-instruction 71 0 3.80 1.85 2.30 2.75 

 

Table 18  

Positive, Negative, and Tied Scores Produced Using a Wilcoxon Signed-Rank Test 

Data Set Negative Ranks Positive Ranks Ties 
Total Holistic Score Differences 9 45 17 
Total Weighted Analytic Score Differences 13 56 2 

 
  



www.manaraa.com

88 

CHAPTER 5 

Discussion 

Many students reach adulthood without the necessary writing skills to perform well in 

higher education or employment (Cutler & Graham, 2008). The problem may be that learning to 

write is difficult (Graham, Berninger, & Abbott, 2012; Graham, Bolinger, et al., 2012; Harris et 

al., 2006), and there may be concerns about the way writing has been traditionally taught in 

elementary schools (Pearson et al., 2010). An important aim of the ELA-CCSS was to help 

students learn to write in a variety of ways and at younger ages in order to help them write for 

various purposes and be ready for college and employment (National Governors Association 

Center for Best Practices & Council of Chief State School Officers, 2010). These standards 

require that even young children learn to write narrative, argumentative, and expository text 

(Richards et al., 2012; T. Shanahan, 2015a). Furthermore, these standards communicated new 

writing goals but provided little information on how teachers are to meet these instructional goals 

(Graham et al., 2015; T. Shanahan, 2015a). Previously, expository writing had not been taught 

until children reach the upper elementary grades (Chall & Jacobs, 2003; Duke, 2000; Maloch & 

Bomer, 2013; Yopp & Yopp, 2012). Given the need young children have for support in the early 

stages of their writing, it is imperative that schools and educators are provided with evidence-

based recommendations for writing instruction designed to teach young children to write 

expository text and recommendations for how to evaluate the writing young children produce. 

Previous research investigated various methods for teaching writing, and traditional and 

integrated instructional methods have had varying levels of success. However, instructional 

methods such as Writer’s Workshop (see Atwell, 1987; Calkins, 1986; Graves, 1983) and Shared 

Writing and Interactive Writing (see Hammerberg, 2001) are limited by not allowing students the 
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chance to develop the content knowledge necessary for writing expository text. Integrated 

instruction such as Concept-Oriented Reading Instruction (Guthrie et al., 1994), Guided Inquiry 

Supporting Multiple Literacies (Magnusson & Palincsar, 1995), and In-Depth Expanded 

Application of Science (Romance & Vitale, 2001) is limited by a primary focus on reading and 

by a lack of specific writing instruction. A possible solution is to combine integrated science and 

literacy instruction with intentional and specific writing instruction. 

 This study had two important objectives. The first was to determine how the science 

expository text writing of second-grade students was affected by an instructional method that 

combined an integrated science and literacy curriculum with writing instruction to teach students 

to write expository text. The second objective was to determine how student scores varied based 

on whether the holistic or analytic rubric was used to score student writing. 

In the first section of this chapter, a discussion of the results stemming from this research 

is presented. In the next section, I highlight the strengths and limitations of the study. This is 

followed by recommendations for future research, a discussion of the implications of this 

research, and a concluding section. 

Research Question One 

 The first research question was, “How does an integrated science and literacy 

instructional approach combined with a writing instructional strategy designed specifically for 

teaching expository text influence the science expository text written by second-grade students?”  

To answer this question, both a holistic and a weighted analytic rubric were used to score student 

writing samples before and after the instruction. A paired-samples t test was used to compare the 

total weighted scores gathered using the holistic rubric and the results indicated improvement in 

second-grade students’ science expository text writing. A paired-samples t test used to compare 
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the total weighted scores from the analytic rubric also indicated improvement in second-grade 

student’s science expository text writing. A Cohen’s d effect size measure indicated a medium 

effect size on scores from both rubrics. This result was not surprising, as a general improvement 

would be expected given the positive effect of previous integrated science and literacy 

instruction on supporting children as they learn content knowledge (see Guthrie et al., 1996; 

Guthrie & Alao, 1997; Guthrie et al., 1998; Palincsar et al., 2001; Romance & Vitale, 2001) and 

positive results of instruction that teaches students to write expository text (see Clark et al., 2013; 

Clark & Neal, 2018). 

 These results, however, do not answer the question of how the instruction affected 

student writing. The paired-samples t tests demonstrated that the instruction had a statistically 

significant effect. In order to determine the specific ways student writing changed, the results of 

a Wilcoxon signed-rank test for each element of each rubric must be examined. 

The first element of the holistic rubric was Statement of Purpose/Focus and Organization, 

which included the topic introduction, facts presented, and the conclusion. On this element, most 

students either improved or maintained their score from pre-instruction to post-instruction and 

the median score increased. However, because this over-arching element covered multiple 

factors, it is still somewhat difficult to determine the specific ways student writing improved 

over time. 

 The second element of the holistic rubric was Conventions/Editing. These scores also 

indicated a statistically significant change from pre- to post-instruction, although the median 

score remained the same. This lack of a change in median score was likely caused by the smaller 

range of possible scores (zero to two) at the post-instruction stage compared to the pre-

instruction stage. The improvement in Conventions/Editing can be attributed to the examples of 
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good sentence structure, capitalization, punctuation, and spelling in the mentor texts and to 

teacher modeling of good writing conventions. This finding also supports research that similarly 

found improvement in writing conventions after expository writing instruction (see Clark & 

Neal, 2018) and supports the assertion that writing conventions are an important part of writing 

for second-grade students (Graham et al., 2003). 

 Of the eight elements included in the analytic rubric, three of them indicated that the 

effect of the instruction had no statistical significance. These included the topic introduction, 

concluding statement, and spelling. The results that indicated that the students’ spelling did not 

improve after the instruction was not surprising because spelling was not emphasized or included 

in any part of the instruction other than the modeling provided by teachers and the examples of 

appropriate spelling used in the mentor texts. On the other hand, students were taught how to 

incorporate an introduction and a conclusion during the instruction, thus it was somewhat 

surprising that there was no statistically significant difference in the writing samples for this 

rubric element from pre- to post-instruction. However, there are a couple possible reasons for 

this. First, only one day of the instruction was dedicated to teaching students how to incorporate 

introductions and conclusions in their writing. Learning to write introductions and conclusions 

are difficult tasks for second-grade students to master, thus one session may not have been 

enough time to influence student writing in this area. Second, the authors who wrote the mentor 

texts used throughout the instruction did not necessarily employ introductions and/or conclusions 

in their writing either, and therefore these mentor texts were not necessarily good examples of 

introductions and/or conclusions. 

 The findings related to the remaining elements of the analytic rubric all reported a 

statistically significant effect when comparing pre- and post-instruction writing samples. These 
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rubric elements included steps of the plant life cycle, signal words, capitalization at the 

beginning of sentences, ending punctuation, and word count. The rubric scores for the steps of 

the plant life cycle showed that a majority of students improved their score in this area of their 

writing, and the median score also improved. This was expected due to the amount of hands-on 

activities and mentor texts used in the integrated instruction over the course of seven class 

sessions (see Appendix F), which allowed time for the students to develop their content 

knowledge on the life cycle of plants. This finding is consistent with Bollinger and Smith’s 

(2001) claim that knowledge is understanding gained through experience, study, investigation, or 

observation. It is also consistent with research indicating that when science and literacy are 

integrated during instruction, it leads to an increase in content knowledge (see Guthrie et al., 

1996; Guthrie & Alao, 1997; Guthrie et al., 1998; Palincsar et al., 2001; Romance & Vitale, 

2001) and that science understanding and writing performance are positively correlated (Cervetti 

et al., 2012). 

 The scores reporting how well students included signal words in their sequential 

expository text demonstrated that students improved from pre- to post-instruction, and the 

median score for signal words also increased. One explanation for this is that signal words were 

heavily emphasized as part of the instruction. Additionally, many of the mentor texts used 

throughout the instruction included signal words being used to demonstrate a sequence (see 

Aloian, 2012b; Gibbons, 1991; Goodman, 2009; Hansen, 2016c; Owings, 2017a, 2017b; Schuh, 

2017a, 2017b). Furthermore, the plant life cycle itself is a sequence and therefore naturally lends 

itself to the sequential expository structure. This natural tendency may also explain why so many 

students (19) had no improvement in score. A majority of these students scored a four on the pre-

instruction writing sample, giving themselves no room for improvement. 



www.manaraa.com

93 

 

 Scores for capitalization at the beginning of sentences also showed improvement pre-

instruction to post-instruction, and the median score also improved. This was unexpected, as 

capitalization was not specifically part of the instruction other than teacher modeling and 

examples in mentor texts. Additionally, an equal number of students improved and tied their 

scores pre- to post-instruction. An investigation of the data showed that a majority of these 

students made no improvement with a score of zero or one, but because the median improved, 

the remaining students who made no improvement had higher scores, and 15 of those who 

improved increased by two or more points. 

 The scores for the next element, ending punctuation, similarly showed improvement. The 

median score also improved. Like capitalization at the beginning of sentences, this was not part 

of the instruction and can only be attributed to teacher modeling and examples in the mentor 

texts. It is also noteworthy that for this element, the ranked scores showed more ties than positive 

ranks, meaning that there were more students who made no improvement than students who 

made improvement. However, of those who tied, a majority of them earned a four on both the 

pre-instruction and post-instruction writing samples, so no improvement was possible. This 

finding suggests that there may be a ceiling effect with this rubric element. 

 Word count scores also showed statistically significant improvement, and the median 

score improved. Of the 30 students who improved their word count score, it should be noted that 

21 of them also improved their scores on steps of the plant life cycle. This increase indicated the 

development of content knowledge, likely giving the students more to write about and increasing 

their word count. Similarly, all but one of the students who improved their word count score also 

improved their total scores. This is consistent with researchers who determined that the length of 

student writing (as measured by word count) can indicate writing quality (Clark & Neal, 2018; 
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Lienemann et al., 2006; Morphy & Graham, 2012; Purcell-Gates et al., 2007). Furthermore, of 

the 27 students who maintained their word count score, 26 either improved (16) or maintained 

(10) their score on steps of the plant life cycle. Interestingly, of the 14 students whose scores 

declined in word count, their scores also generally improved (four) or were maintained (six) in 

the area of steps of the plant life cycle, possibly indicating that their development of content 

knowledge may have helped them write more succinctly. However, of these same students 

whose word count scores declined, just over half (eight) also saw their total scores (which 

indicates overall quality) decline. This finding contradicts the assertion of Festas et al. (2015) 

that as students gain writing experience, their writing is more succinct and of higher quality. 

Research Question Two 

 The second research question was, “Do student rubric scores on the writing samples vary 

based on whether writing samples are scored using a holistic or analytic rubric?”  This question 

was answered by examining the ranks produced through Wilcoxon signed-rank tests of the total 

scores from each rubric to see how similarly the rubrics scored. An examination of these ranks 

indicated that scores do vary based on the rubric that is used. 

 When looking at the positive ranks (students that did better on the post-instruction 

writing sample than the pre-instruction writing sample), the holistic rubric showed that 45 

students made improvement, while the analytic rubric showed that 56 students made 

improvement. It was expected that both rubrics would show many students improving between 

pre-instruction and post-instruction, but the disparity in the number of students improving 

between the rubrics was unanticipated. This disparity could be due to the way the analytic rubric 

was weighted, giving heaviest emphasis to the element of steps of the plant life cycle and 

considering it separately from all other elements. The vast majority of students improved their 
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score in this area, which could have inflated improvement in the analytic rubric over the holistic 

rubric. Furthermore, the scores for the holistic rubric were less specific, because the points made 

were considered in conjunction with introductions and conclusions, for which the analytic rubric 

showed no improvement. 

 The tied ranks (students whose scores were the same on both writing samples) showed 

that 17 students tied on the holistic rubric, while only two tied on the analytic rubric. This result 

was not surprising. Due to the way the elements on the analytic rubric were individually scored 

and then weighted and combined, it would be extremely unlikely for a student to achieve the 

exact same score on the pre-instruction sample and the post-instruction sample. In fact, the only 

two scores that were tied were two students who wrote very little and earned a zero for the total 

scores each time. Conversely, because the holistic rubric was more general and each element 

contained several considerations, it was possible for students to improve or decline slightly in 

their performance and still achieve the same score on both writing samples. 

 The negative ranks (students who did better on the pre-instruction writing sample than 

the post-instruction writing sample) showed that nine students had negative ranks on the holistic 

rubric while 13 had negative ranks on the analytic rubric. It was surprising that the negative 

ranks were so similar, considering the widely varying results for each rubric’s positive and tied 

ranks. Interestingly, though, when the students who earned the negative ranks on each rubric 

were compared, only two of the students had negative ranks on both rubrics. This indicates how 

differently each rubric scored each writing sample. One explanation for this is the way the 

analytic rubric was weighted. For example, when a student earned a score in an area that was not 

weighted heavily, such as punctuation, it impacted the analytic score minimally, but punctuation 

had a much larger impact on the holistic rubric scoring. Conversely, when a student earned a 
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score for a heavily weighted element, such as steps of the plant life cycle, that score had more of 

an effect on an analytic score than on the holistic rubric score for a similar element. 

 Overall, both rubrics were able to indicate that the instruction had a generally positive 

impact on student writing, but the rubrics did not report similar scores. The holistic rubric 

combined several elements together, thus it was less specific. However, it was helpful for simply 

showing that students improved. This supports research that indicates that a holistic rubric 

should be used for comprehensive judgements (Bargainnier, 2003; Mertler, 2000; Moskal, 2000) 

and that a holistic rubric gives an overall impression of how well a student did (Becker, 2011; 

Mertler, 2000). This is also consistent with the research presented in the review of literature 

when researchers used a holistic rubric to assess overall quality (see Avalos et al., 2017; Fang, 

2014; Duke & Bennett-Armistead, 2003; Guthrie et al., 1998; Guthrie et al., 2004; Scannella, 

1982; Varble, 1990).  

Conversely, the analytic rubric was more specific, and it separated and weighted different 

rubric elements. Therefore, it was helpful for showing how students improved. This is consistent 

with the research presented in the review of literature which used an analytic rubric to show 

specific ways student writing had changed (see Bruno, 1983; Cervetti et al., 2012; Clark & Neal, 

2018; Guthrie et al., 1996; Troia et al., 2009; Williams et al., 2005; Yang, 2018). The findings 

also support researchers’ recommendations that analytic rubrics be used to identify student 

strengths and weaknesses (Becker, 2011; Jonsson & Svingby, 2007; Wiseman, 2012). 

Ultimately, the findings of this research question confirm that the purposes for using a rubric 

must be considered when choosing which type of rubric to use and when to use them. 
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Strengths and Limitations 

All studies have strengths and limitations, and this study was no exception. One of the 

strengths of the study was that it was taking place in the same setting as a previous study. 

Because of this, the student participants were comfortable with the presence of the researchers in 

their classroom. Similarly, another strength was that the classroom teachers had previously 

taught the integrated instruction on the topic of living and nonliving things and teaching second 

graders to write compare and contrast expository text, so the transition into the integrated 

instruction on the topic of the plant life cycle and the sequential expository text instruction used 

in the study was a seamless transition for the students. 

Another important strength of the study was the two rubrics that were used to examine 

student writing rubric scores. The holistic rubric was created by the representatives from the 

State Board of Education and this rubric had been used by multiple scorers over the course of 

many years. Additionally, information related to the validity and reliability of the holistic rubric 

can be found on the State Board of Education website. Moreover, a psychometric analysis in the 

form of a Cohen’s kappa was utilized to determine the reliability of this newly created analytic 

rubric to ensure it was also a valid and reliable instrument. Furthermore, both rubrics were 

created using the ELA-CCSS writing standards as a guide. This practice ensured that the 

instruction matched the assessment of the instruction.  

The mentor texts were another strength of the study. Textbooks are often too difficult for 

students in the younger grades (Atkinson et al., 2009), and therefore mentor texts were a good fit 

for the instruction because mentor texts can be found at varying reading levels (Fang, 2013). As 

suggested by Fang (2013), appropriately leveled science trade books with which students can be 
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easily engaged were selected. These books supported student learning on a variety of subjects 

related to the life cycle of a plant. 

Despite these strengths, there were several limitations to this study. One limitation was 

the short length of the study. The time constraints did not allow time for specific writing 

instruction to be taught for more than one session. This may have impacted the students’ ability 

to develop the expository writing skills necessary for the writing task. 

Another important limitation of the study was how the analytic rubric was weighted. The 

results would have been different had the rubric been weighted differently. Any change in the 

weighting would affect the total weighted score a student’s writing received. It is important to be 

aware of this test bias in future research. 

Another limitation pertaining to the analytic rubric was that it did not contain all the 

elements of writing that are part of the ELA-CCSS or expository text structure. It was simply too 

difficult to reliably measure some elements, and they were omitted. Had they been included these 

elements could have provided additional valuable information about student writing ability. 

Additionally, while the mentor texts can be considered a strength of the study, they also 

posed a limitation. It was difficult to find mentor texts that presented the science information the 

students needed to develop content knowledge while also demonstrating all the elements 

measured by one or both rubrics. For example, several of the books demonstrated signal words 

and the sequential expository structure, but most did not. Additionally, none of the books 

demonstrated a topic introduction or a conclusion. It is important for educators to note, as 

emphasized by Madrazo (1997), Rice (2002), and Zygouris-Coe (2012), that mentor texts must 

be carefully selected. 
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The study was further limited by the collection of writing samples. Essentially, each 

writing sample collected was a first draft, as students did not have an opportunity to edit or revise 

their writing. Adding an editing step during the instruction and before the final data collection 

would give more information about students’ growth and in their ability to write. This would also 

give an opportunity for the analytic rubric to be used as a formative assessment during the 

process, giving the students feedback that they could use to improve their writing. 

Implications for Future Research 

Our current understanding related to teaching science expository text writing can be 

expanded by future research that considers questions the current study did not answer. One 

consideration is how the participants affected the study. A future study could be performed to see 

the results of the instruction when used with groups of students across different grade levels, age 

groups, ethnicities, races, and genders. The current study was also relatively small, with only 71 

participants at one suburban elementary school. A larger-scale study that encompassed more 

schools in various settings (rural, suburban, and urban elementary schools) would allow for 

broader understanding of how the instruction impacts student writing. 

 Another consideration is how the instruction influences the writing of students at varying 

ability levels. The current study did not focus upon whether greater improvement was made by 

struggling writers or writers who were already proficient. This information would be valuable for 

educators and policy makers to make decisions about how to adopt curriculum that would be 

most effective with students of varying ability levels. 

Another important consideration is the instrumentation used, particularly the analytic 

rubric. Future researchers can adjust the weighting on the analytic rubric to see how that affects 

the results. As indicated previously, even slight changes in the weighting could have 
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considerable impact on total scores. Furthermore, researchers could incorporate other features of 

expository text into the analytic rubric, such as table of contents, pictures, captions, and 

definitions. 

 Additionally, the study could be repeated using a different expository text structure. Moss 

(2004b) suggested that teachers teach the sequential text structure first, because it seems to be 

easier for young children to discern and recognize within writing. Therefore, the current study 

used the sequential expository structure. Other scientific topics can likewise be taught that use 

one of the other expository structures identified by Englert and Hiebert (1984), Armbruster et al. 

(1987), and Meyer and Freedle (1984): cause and effect, compare and contrast, problem and 

solution, and description. It would be necessary, but not difficult, to adjust the instructional 

procedures and materials to match those structures. 

 Mentor texts, particularly trade books being used as mentor texts, also need further 

analysis. Although Atkinson et al. (2009) provided a rubric for assessing trade books and Moss 

(2004b) provided a list of trade books that exemplify different text structures, these resources are 

over a decade old. Future research could support and update both resources. More recently, Jones 

et al. (2016) conducted a content analysis of mentor texts published for students in Grades K-6. 

This content analysis provides information for teachers to use when making decisions about 

which mentor texts would best support their efforts to teach children to write using the 

expository text structures. 

 Research question two also requires further study. To my knowledge, there are no studies 

in the research literature that also compared how two different kinds of rubrics score the same 

writing samples. Therefore, much more information is needed on the subject to make more 

conclusive recommendations. 
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Implications for Practitioners 

 Based on the results of this study, certain practices could be used by teachers to help 

students learn to write science expository text. First, teachers should take note that mentor text 

choices are important. This study confirmed the suggestion by Fang (2013) that when using trade 

books as mentor texts, teachers must pay careful attention to which books they select. The trade 

books used in the current study were valuable for presenting the accurate information the 

students needed to develop content knowledge, but they did not provide many, if any, models of 

introductions, conclusions, or the signal words and features of sequential text. Additionally, 

teachers should be aware that they can adapt mentor texts for instruction. For example, teachers 

can demonstrate adding an introduction or conclusion to a mentor text that lacks them. 

 Teachers should also be aware of when, how, and why they are using analytic or holistic 

rubrics to assess student writing. The results of this study confirm Mertler’s (2000) suggestion 

that a holistic rubric be used at the end of a unit as a summative assessment, because it gives a 

general sense of improvement. The study also confirmed that while an analytic rubric does show 

overall sense of improvement, it is perhaps best used as a formative assessment, because it gives 

information about the areas in which students need improvement so teachers can make 

adjustments and interventions (Becker, 2011; Jonsson & Svingby, 2007; Wiseman, 2012). 

Providing hands-on learning activities and using literacy as a support for that learning is 

also a valuable tool for teachers to help students develop content knowledge. In the current 

study, scores for steps of the plant life cycle indicated that this type of integrated curriculum was 

successful for helping students develop that understanding. Teachers cannot, however, neglect 

the importance of providing specific writing instruction. That has been the major limitation of 
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previous integrated science and literacy studies. Because learning to write is so difficult, students 

need specific, targeted instruction.  

Conclusions  

The ability to write is critical in today’s world (Duke, 2000; Wise, 2005). However, 

learning to write for a variety of purposes is very difficult, a struggle plaguing students and 

teachers alike. Passed a decade ago, the ELA-CCSS seek to help students learn to write for a 

variety of purposes and be prepared for writing in higher education and employment (National 

Governors Association Center for Best Practices & Council of Chief State School Officers, 2010; 

Fang, 2014; Kersten, 2017). These standards, however, clearly define literacy goals but do not 

tell teachers how to implement them into their teaching practice. Teachers report diverse 

approaches to teaching writing (Cutler & Graham, 2008) and continue to struggle to effectively 

implement the standards in ways that help students achieve these writing goals, particularly when 

it comes to writing expository text and how to assess the writing students produce. 

It is possible to help students successfully write expository text. Of the many instructional 

methods found in the research literature, integrating curriculum seems to be quite promising. It is 

limited, however, by not focusing on writing instruction. Accordingly, this study investigated an 

experimental instructional method that combined integrated curriculum and specific writing 

instruction. This instruction helped students successfully develop enough content knowledge and 

writing skill to write their own sequential science expository texts on the life cycle of a plant. 

This study additionally investigated the use of different rubrics to assess the students’ 

writing. Scores from both a holistic and an analytic rubric showed the improvement in students’ 

writing samples was statistically significant after instruction. Each rubric scored differently, 

however, with the holistic rubric showing general changes and the analytic rubric showing 
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specific areas in which students changed. On average, students improved in all areas assessed 

(e.g., plant life cycle information and various components of writing structure and mechanics), 

with the exception of introductions, conclusions, and spelling. 

My hope is that this study can encourage teachers to continue to find ways to successfully 

implement the ELA-CCSS and appropriate writing instruction in their classrooms by providing a 

research proven method of teaching science expository text writing. When students learn to write 

well, they can contribute to a literate society and we all benefit.  
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APPENDIX A 

Writing Rubrics Used in the Studies Located in the Literature Review 

Study  Study Design  Age of 
Participants 

 Type of 
instruction 

 Rubric Used 

“Hey! Today I Will Tell You 
About the Water Cycle!” 
Variations of Language and 
Organizational Features 
in Third-Grade Science 
Explanation Writing (Avalos et 
al., 2017) 

 Cross-sectional 
research; mixed 
methods 

 3rd grade  Inquiry-
based 
science 
integrated 
with math, 
reading, and 
writing 

 Holistic (2) 
 

         
The Writing Process Method 
Versus the Traditional 
Textbook-Worksheet Method 
in the Teaching of Composition 
to Third, Fourth, and Fifth 
Grade Pupils (Bruno, 1983) 

 Experimental   3rd-5th grade  Process-
oriented 
writing & 
traditional 
textbook-
worksheet 
method 

 Analytic  

         
The impact of an integrated 
approach to science and literacy 
in elementary school 
classrooms (Cervetti et al., 
2012) 

 Experimental  4th grade  Science & 
Literacy 
Integrated 
approach 

 Analytic 

         
Teaching second-grade students 
to write sequential text (Clark 
& Neal, 2018) 

 Quasi-
experimental 

 2nd grade  Read-to-
Write 
Strategy 

 Analytic 

Early Literacy Project (Duke & 
Bennett-Armistead, 2003) 

 Mixed methods  1st & 2nd 
grade 

 Varied; 
Direct 
instruction 
of varying 
genres 

 Holistic 

         
Writing a report: A study of 
preadolescents’ use of 
informational language (Fang, 
2014) 

 Mixed methods  3rd, 4th, 5th 
grade 

 Report 
writing 
using 
mentor text 

 Holistic  

         
Growth of Literacy 
Engagement: Changes in 
Motivations and Strategies 
during Concept-Oriented 
Reading Instruction (Guthrie et 
al., 1996) 

 Mixed methods  3rd grade & 
5th grade 

 Concept-
Oriented 
Reading 
Instruction 
(CORI) 

 Analytic 
 

         
Does Concept-Oriented 
Reading Instruction Increase 
Strategy Use and Conceptual 
Learning from Text? (Guthrie 
et al., 1998) 

 Quasi-
experimental 

 3rd and 5th 
grade 

 CORI  Holistic 



www.manaraa.com

132 

 

Study  Study Design  Age of 
Participants 

 Type of 
instruction 

 Rubric Used 

Increasing Reading 
Comprehension and 
Engagement Through 
Concept-Oriented Reading 
Instruction (Guthrie et al., 
2004) 

 Quasi-
experimental 

 3rd grade  CORI  Holistic 

         
Writing-as-process Model as a 
Means for Improving 
Compositions and Attitudes 
Towards Composition in the 
High School (Scannella, 1982) 

 Experimental  High school  Writer’s 
Workshop 

 Holistic 

         
The Effects of Writing 
Workshop Instruction on the 
Performance and Motivation of 
Good and Poor Writers (Troia 
et al., 2009) 

 Quasi-
experimental 
with no control 
group 

 2nd-5th 
 

 Writer’s 
Workshop 

 Analytic (2) 

         
Analysis of writing samples of 
students taught by teachers 
using whole language and 
traditional approaches (Varble, 
1990) 

 Experimental  2nd & 6th 
 

 Whole 
language, 
process-
oriented 

 Holistic 

         
Expository Text 
Comprehension (Williams et 
al., 2005) 

 Mixed methods  2nd grade  Direct 
instruction 
of Compare 
Contrast 
Text 
Structure 

 Analytic 

         
Influence of learner training on 
students’ process writing in 
automated  
writing evaluation-supported 
class (Yang, 2018) 

 Mixed Methods  University  Process-
oriented 
writing 

 Analytic 
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APPENDIX B 

IRB Materials and Forms 
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APPENDIX C 

Holistic Rubric 
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APPENDIX D 

Analytic Rubric 
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APPENDIX E 

Teaching Observation Forms 
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APPENDIX F 

Instructional Procedures 

Day Instruction 
1 Teacher collects pre-instruction writing samples. 
2 Parts of a Plant 

In small groups, students are provided with a mature basil plant and encouraged to explore it using 
their senses (except taste) to determine the parts of the plant. Students draw and record their 
observations on a graphic organizer (see Appendix G - Handout 1: Parts of a Plant). Teacher asks 
questions to encourage thinking such as, “Can you see parts of plant under the plant? Gently move the 
soil to see what is there. What do you see? What are those parts? Name them.” Students are 
encouraged to come up with their own labels. 

3 The Seed 
Teacher distributes a bean seed to each student. Students draw the bean on the first day of the graphic 
organizer (see Appendix G - Handout 2: Seed Diary). Teacher discusses the bean seed with students 
by asking questions like the following, “What type of seed is it? How do you know? What will it look 
like as it starts to grow?” Once students have drawn a picture for the first day, they draw a picture 
predicting what the last day of growth will look like for the seed. Teacher then plants the bean seeds 
with students in a paper towel dampened with water according to video instructions (Ehowgarden, 
2013) and stores these in glass jars for students to observe each day. Students draw a picture in their 
Seed Diary even on days they do not have instruction so as to capture the day-to-day progress. 

4 Gathering Evidence: What do Scientists Say About Plants? 
Teacher displays the diagram of a plant with each of the parts labeled (see Appendix G - Handout 3: 
Parts of a Plant). In small groups, students are assigned a plant part (stem, leaf, flower, roots, seeds, 
or fruit) to research and read about. Students access books about assigned plant parts (see Aloian, 
2012a, 2012b, 2012c; Austen, 2014; Gibbons, 2018; Hansen, 2016a, 2016b, 2016c; Klepeis, 2017a; 
2017b; Macaulay, 2013; Sterling, 2011) digitally on Epic! (see getepic.com). They take notes as a 
group on a graphic organizer (see Appendix G - Handout 3: Parts of a Plant) and report their findings 
to the class. Finally, students record a sketch of their bean seed growing and record these observations 
for the day in their Seed Diary. 

5 How Pumpkins Grow 
Teacher shows the students a pumpkin and explains that pumpkin is a type of plant that starts as a seed 
to become a full-grown plant, and the pumpkin is the fruit of the pumpkin plant. Teacher shows 
students the pumpkin seeds, and they discuss different ways pumpkins are grown and used. Divided 
into small groups, the students read books about how pumpkins grow. Half of the groups read From 
Seed to Pumpkin (Pfeffer, 2004), and the other half read Seed, Sprout, Pumpkin, Pie (Esbaum, 2009). 
Groups take notes on sticky notes while reading, and each group shares their findings with the class. 
Teacher shows a time-lapse video of a pumpkin seed growing (Swedish Nature and City, 2016). 
Finally, students observe their bean seed growing and record a new sketch of this observation in their 
Seed Diary. 

6 The Life Cycle of a Plant 
Teacher shows and leads a discussion on a video about plant life cycles (SciShow Kids, 2015). In 
pairs, students read at least 1 book, as time allows, about plant life cycles to explore the stages of the 
plant life cycle (see Gibbons, 1991; Goodman, 2009; Kalman, 2007; Lundgren, 2011; Peterson, 2014; 
Rattini, 2014). Students access books on Epic! (see getepic.com), take notes on Handout 4 (see 
Appendix G-Handout 4: From Seed to Plant), and share their findings with the class. Teacher shows 
and leads a class discussion on a second video that reviews the stages of a plant’s life cycle 
(Funsciencedemos, 2017). Finally, students observe their bean seed growing and record a new sketch 
of this observation in their Seed Diary. 
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Day  Instruction 
7  Life Cycle of a Bean Seed 

Teacher reads Seed Power (Prokos, 2017) to the class and leads a discussion about the story and what 
seeds need to grow. They also discuss what all living things, including seeds, need for survival. 
Students make a final observation of their bean plant, record a final sketch in their Seed Diary, and 
compare it to their original prediction sketch. Teacher guides this comparison by asking questions 
such as, “How are these final sketches the same? Different? What surprised you? What grew as you 
expected?” Finally, teacher shows a time lapse video of a bean seed growing (Eberhard, 2012). 
Teacher explains that for their seed to keep growing, it needs to be planted in soil so it can gather 
nutrients. Until now, the seed has been using food stored inside itself to grow. 

8  Types of Seeds and Plants 
In small groups, students are assigned a plant the read and research about. Students read digital books 
(see Berne, 2017; Bodden, 2015; Owings, 2017 a, 2017b; Schuh, 2017a, 2017b) about assigned plants 
on Epic! (see getepic.com), take notes as a group on sticky notes, and share what they learn with the 
class. Teacher leads a discussion about the different types of plants by asking questions such as, “How 
are the plants the same? How are they different? Do all the seeds follow the same cycle?” 

9  Read-to-Write Lesson on Sequential Text Structure 
Teacher displays the PowerPoint (see Appendix G - Writing a Sequential Text Using a Mentor Text as 
a Guide). This follows the Read-to-Write Strategy (Clark et al., 2013) as seen in Figure 1 using a book 
about the life cycle of a chicken. Leaving the last slide on display, the class then works together to 
practice writing an expository text that employs the sequential text structure about the life cycle of a 
chicken. A different topic is used than the life cycle of plants, but the sequential text structure is the 
same. 

10  Teacher collects post-instruction writing samples. 
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APPENDIX G 

Instructional Materials 
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Read-to-Write Strategy PowerPoint Presentation 
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APPENDIX H 

Data Spreadsheets 

Holistic Rubric Scores 

 

 

Number Pre-instruction Pre-instruction Post-instruction Post-instruction
Purpose/Focus & Organization Conventions/ Editing TOTAL Purpose/Focus & Organization Conventions/ Editing TOTAL

1 2 1 3 2 1 3
2 1 1 2 2 1 3
3 2 1 3 1 0 1
4 2 1 3 2 2 4
5 2 1 3 3 1 4
6 2 0 2 1 1 2
7 1 0 1 2 1 3
8 1 0 1 2 1 3
9 1 1 2 2 1 3

10 2 2 4 3 2 5
11 2 1 3 1 1 2
12 1 2 3 3 2 5
13 1 1 2 2 1 3
14 2 1 3 2 2 4
15 2 2 4 3 2 5
16 3 1 4 2 2 4
17 3 2 5 3 2 5
18 3 1 4 3 1 4
19 1 1 2 2 2 4
20 0 0 0 2 1 3
21 2 1 3 3 1 4
22 2 1 3 3 1 4
23 3 2 5 4 2 6
24 2 2 4 2 2 4
25 1 1 2 1 1 2
26 2 1 3 1 1 2
27 1 1 2 3 1 4
28 1 1 2 3 2 5
29 1 1 2 2 1 3
30 1 1 2 1 1 2
31 1 0 1 2 1 3
32 1 1 2 1 1 2
33 2 2 4 3 0 3
34 0 0 0 2 1 3
35 1 1 2 3 1 4
36 3 1 4 2 2 4
37 1 1 2 0 0 0
38 2 2 4 3 2 5
39 2 2 4 3 2 5
40 2 2 4 2 1 3
41 1 1 2 2 1 3
42 2 2 4 3 1 4
43 3 2 5 3 2 5
44 0 0 0 1 0 1
45 3 2 5 3 2 5
46 1 1 2 2 1 3
47 1 1 2 2 1 3
48 1 1 2 1 0 1
49 2 1 3 3 2 5
50 2 1 3 3 2 5
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Number Pre-instruction Pre-instruction Post-instruction Post-instruction
Purpose/Focus & Organization Conventions/ Editing TOTAL Purpose/Focus & Organization Conventions/ Editing TOTAL

51 1 1 2 2 1 3
52 0 0 0 0 0 0
53 1 1 2 3 2 5
54 3 2 5 4 2 6
55 1 1 2 1 1 2
56 2 2 4 2 2 4
57 0 1 1 2 1 3
58 1 1 2 2 2 4
59 3 1 4 3 1 4
60 0 1 1 2 1 3
61 3 1 4 3 2 5
62 3 1 4 3 2 5
63 3 1 4 2 1 3
64 1 0 1 3 1 4
65 0 1 1 2 2 4
66 2 2 4 3 2 5
67 0 0 0 0 0 0
68 0 0 0 1 0 1
69 1 2 3 2 2 4
70 1 0 1 1 0 1
71 2 1 3 2 2 4
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Analytic Rubric Scores  

 

Number Analytic Pre-Instruction Pre
Topic Intro Steps of the Plant Life Cycle Concluding Statement Signal Words Capitalization Punctuation Spelling Word Count TOTAL Weighted

1 4 4 2 2 0 0 1 4 17 2.75
2 0 1 0 0 0 0 3 1 5 0.5
3 0 2 0 1 0 0 1 4 8 1.05
4 0 3 0 4 3 4 2 4 20 2.35
5 2 2 0 2 1 3 3 2 15 1.75
6 4 3 0 0 4 1 2 4 18 2.05
7 0 3 0 2 0 0 2 4 11 1.6
8 0 1 0 0 1 0 1 2 5 0.5
9 4 2 0 1 3 4 2 3 19 2

10 0 4 0 4 4 4 3 4 23 2.75
11 2 2 0 0 1 2 2 3 12 1.3
12 0 2 0 2 4 4 3 4 19 1.75
13 2 3 0 1 1 4 2 4 17 1.95
14 4 3 1 2 4 4 2 4 24 2.75
15 0 3 0 2 4 3 2 4 18 1.95
16 4 4 0 1 1 2 4 4 20 2.55
17 0 4 0 4 4 4 2 3 21 2.65
18 0 3 0 4 1 4 2 2 16 2.15
19 0 2 0 2 2 4 2 3 15 1.55
20 0 0 0 0 0 0 0 0 0 0
21 4 4 4 2 0 4 2 4 24 3.3
22 0 3 0 2 2 1 2 1 11 1.6
23 4 4 0 4 3 4 2 4 25 3.25
24 0 2 0 2 4 4 2 4 18 1.7
25 0 2 0 2 1 1 2 2 10 1.3
26 4 3 2 2 0 4 2 4 21 2.7
27 0 2 3 2 0 0 3 3 13 1.75
28 0 2 0 2 0 0 3 0 7 1.15
29 3 2 0 2 0 1 2 4 14 1.8
30 2 3 0 1 3 3 2 2 16 1.9
31 2 3 0 3 0 0 1 4 13 2.05
32 2 1 2 1 0 3 1 4 14 1.5
33 4 1 0 2 1 2 2 1 13 1.6
34 0 0 0 0 0 0 3 0 3 0.15
35 0 1 0 0 0 1 3 0 5 0.5
36 4 2 3 3 4 4 2 4 26 2.95
37 0 2 0 1 1 1 1 2 8 1.05
38 0 2 0 2 3 3 3 2 15 1.55
39 4 2 0 0 3 3 2 3 17 1.75
40 0 2 0 4 3 3 2 2 16 1.9
41 2 0 0 0 0 3 1 1 7 0.55
42 0 3 0 4 4 4 2 2 19 2.3
43 0 3 0 2 4 4 2 2 17 1.9
44 0 0 0 0 0 0 0 0 0 0
45 2 3 3 4 2 4 2 3 23 3
46 2 0 0 0 1 2 1 3 9 0.65
47 4 3 2 0 0 1 1 3 14 2.05
48 2 3 0 1 0 1 1 2 10 1.6
49 0 3 0 1 2 1 2 2 11 1.45
50 4 3 0 2 0 1 3 2 15 2.2
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Number Analytic Pre-Instruction Pre
Topic Intro Steps of the Plant Life Cycle Concluding Statement Signal Words Capitalization Punctuation Spelling Word Count TOTAL Weighted

51 2 0 0 0 0 1 3 1 7 0.55
52 0 0 0 0 0 0 0 0 0 0
53 0 2 0 3 2 0 3 1 11 1.5
54 4 3 3 2 4 3 3 4 26 3.05
55 0 2 0 0 0 2 3 2 9 0.95
56 1 2 1 0 4 4 3 4 19 1.65
57 0 0 0 0 1 0 4 0 5 0.25
58 2 0 0 0 3 3 2 3 13 0.85
59 2 3 0 2 1 4 3 4 19 2.2
60 2 0 0 0 1 0 3 0 6 0.5
61 0 2 0 1 0 1 3 2 9 1.1
62 0 3 0 2 0 0 2 1 8 1.45
63 0 3 3 2 0 3 2 3 16 2.15
64 0 2 0 0 0 1 3 1 7 0.85
65 0 0 0 0 1 3 3 4 11 0.55
66 4 2 2 0 3 1 3 2 17 1.95
67 0 0 0 0 0 0 0 0 0 0
68 0 0 0 0 1 0 3 0 4 0.2
69 2 0 0 0 1 1 3 1 8 0.6
70 2 2 0 0 0 1 1 2 8 1.1
71 4 3 0 0 0 4 2 4 17 2
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Number Analytic Post-Instruction Post
Topic Intro Steps of the Plant Life Cycle Concluding Statement Signal Words Capitalization Punctuation Spelling Word Count TOTAL Weighted

1 3 4 0 2 2 4 2 4 21 2.65
2 3 3 0 4 3 1 2 3 19 2.6
3 0 3 0 2 0 0 1 3 9 1.5
4 4 4 0 4 4 4 2 4 26 3.3
5 3 3 0 3 1 1 3 2 16 2.3
6 4 2 0 3 4 0 3 2 18 2.25
7 0 4 0 4 2 2 2 4 18 2.5
8 4 2 0 4 3 1 2 2 18 2.4
9 0 4 0 4 2 0 2 4 16 2.4

10 4 3 0 4 4 4 3 2 24 2.95
11 0 3 0 2 1 3 4 1 14 1.75
12 4 3 1 4 4 4 4 4 28 3.25
13 3 3 0 4 1 2 2 2 17 2.5
14 0 3 0 4 0 4 2 3 16 2.15
15 3 4 0 4 2 4 2 4 23 3.05
16 3 4 2 3 2 2 3 4 23 3.1
17 4 3 0 4 4 4 3 2 24 2.95
18 3 4 0 4 1 0 2 3 17 2.75
19 4 2 2 4 4 4 2 4 26 3
20 0 3 0 3 2 4 3 2 17 2.05
21 4 4 0 4 0 4 2 4 22 3.1
22 0 3 0 4 2 1 2 2 14 2.05
23 4 4 3 4 4 4 3 4 30 3.8
24 0 3 0 2 4 4 2 4 19 2
25 0 2 0 2 1 2 2 2 11 1.35
26 0 2 0 3 0 4 2 4 15 1.7
27 0 3 0 2 0 0 2 2 9 1.5
28 0 3 0 1 4 4 2 2 16 1.7
29 2 4 0 2 1 1 2 3 15 2.25
30 0 3 0 4 4 3 2 4 20 2.35
31 0 4 0 2 0 0 1 4 11 1.85
32 3 0 0 0 1 0 2 3 9 0.75
33 0 3 0 4 0 1 3 0 11 1.9
34 2 3 0 3 1 3 2 4 18 2.3
35 2 3 0 0 0 1 3 2 11 1.5
36 0 3 0 4 4 4 2 4 21 2.4
37 0 1 0 0 1 0 3 0 5 0.5
38 4 3 3 4 4 4 2 2 26 3.35
39 0 4 0 4 4 4 2 4 22 2.7
40 4 2 0 3 1 1 2 2 15 2.1
41 4 3 0 4 2 4 2 2 21 2.8
42 0 3 0 4 0 4 3 2 16 2.15
43 0 4 0 3 4 4 3 4 22 2.55
44 0 2 0 3 2 0 1 1 9 1.4
45 3 3 3 4 4 4 2 4 27 3.3
46 0 3 2 1 1 4 2 4 17 1.95
47 0 1 0 1 1 1 2 4 10 0.9
48 4 3 0 1 0 0 1 4 13 1.95
49 0 4 0 4 4 4 2 2 20 2.6
50 0 3 0 4 2 4 3 4 20 2.35



www.manaraa.com

157 

 

 

Number Analytic Post-Instruction Post
Topic Intro Steps of the Plant Life Cycle Concluding Statement Signal Words Capitalization Punctuation Spelling Word Count TOTAL Weighted

51 2 3 0 2 0 3 2 4 16 2.05
52 0 0 0 0 0 0 0 0 0 0
53 0 3 0 2 2 4 2 3 16 1.85
54 4 4 4 3 4 4 3 4 30 3.75
55 0 2 0 0 0 1 3 1 7 0.85
56 0 4 0 3 4 4 3 4 22 2.55
57 4 4 0 4 2 1 2 4 21 3.05
58 4 3 3 4 3 4 2 4 27 3.4
59 0 3 0 3 0 1 3 3 13 1.85
60 2 2 0 1 0 4 0 1 10 1.35
61 2 3 0 3 2 4 3 3 20 2.4
62 0 3 0 4 4 4 2 3 20 2.35
63 0 4 0 3 2 4 2 3 18 2.35
64 0 4 0 2 1 4 2 4 17 2.15
65 0 4 0 2 1 4 3 4 18 2.2
66 0 4 3 3 4 4 3 4 25 3
67 0 0 0 0 0 0 0 0 0 0
68 0 2 0 0 0 0 3 0 5 0.75
69 0 3 3 2 2 4 3 3 20 2.35
70 2 2 0 0 1 1 1 3 10 1.2
71 4 3 3 1 3 4 2 4 24 2.8
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