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Abstract

The purpose of this study was to evaluate a form of writing instruction designed to teach second-graders to write compare
and contrast informational texts. 73% of the participants (N =45) were White, 22% were Hispanic, 2% were Asian, and 1%
were Black, with 63% of the students eligible for free or reduced lunch. 48% of the students were female and 52% were
male. Data collection included pre- and post-instruction writing samples that were scored using both a holistic and analytic
writing rubric. A paired samples t-test revealed statistically significant differences (p=.000 for both the holistic and ana-
lytic rubric analyses) in student writing scores before and after instruction with a medium (d=.52) and large (d =.95) effect
size reported. These findings suggest that the integrated science and literacy instructional approach supported the second-
graders as they learned to write science informational texts that employed a compare and contrast text structure. Because
the analytic rubric produced ordinal data, a Wilcoxon Signed Rank Test was used to explore any differences noted for the
individual rubric elements. Results in these analyses indicated that there were statistically significant increases from pre- to
post-instruction for the use of science vocabulary and definitions, for word count, and for the use of periods. There were no
statistically significant differences in the use of signal words to indicate the compare/contrast text structure, in the use of
capitals, or an introduction or conclusion.

Keywords Writing instruction - Informational text - Science informational text - Compare and contrast - Text structure -
Early childhood writing

Introduction

It is a recognized fact that literacy plays a vital role in
helping children experience future success both academi-
cally and vocationally (Cutler and Graham 2008; Troia and
Olinghouse 2013). The importance of literacy instruction
is also reflected in the dominant role it plays in primary
grade classrooms, which far surpasses the amount of time
spent on other subject areas (Duncan et al. 2011; Trygstad
et al. 2013). Surprisingly, writing instruction has been con-
spicuously missing from most school curriculum reforms to
date, and the emphasis on writing instruction in the primary
grades historically receives much less attention than reading
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instruction (Cutler and Graham 2008). Being able to write
well is needed as students progress through their education
because written work is often the means by which teachers
determine student ability and knowledge (Graham 2006).
Writing instruction varies across schools and settings in the
U.S. as does the amount of writing instruction (Cutler and
Graham 2008; Graham et al. 2002). The English Language
Arts Common Core State Standards (ELA-CCSS, National
Governor’s Association Center for Best Practices and Coun-
cil of Chief State School Officers 2010) have placed a greater
emphasis than ever before on the importance of teaching
students to produce sophisticated writing products. Shana-
han and Shanahan (2014) described the changes reflected in
the ELA-CCSS as ambitious goals and expectations for the
writing knowledge and skills required of children beginning
as early as kindergarten.

One of the more challenging writing products that young
children are now expected to produce is informational texts.
The 2nd grade ELA-CCSS writing standard includes the
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following: Write informativelexplanatory texts in which they
introduce a topic, use facts and definitions to develop points,
and provide a concluding statement or section. This type of
writing is arguably more complex than writing a narrative
or expressing an opinion. In essence, the young writer is
expected to write with authority and demonstrate knowl-
edge on a specific topic taken from the natural or social
world to share with someone who is less informed (Duke
and Bennett-Armistead 2003).

Duke and Bennett-Armistead’s (2003) definition provides
clues regarding the types of instruction that teachers should
consider when teaching young children to write informa-
tional texts. First, in order to write informational texts, chil-
dren will need time to gather information so as to develop
expertise on a topic. Thus, children will need opportunities
to construct this knowledge. The ELA-CCSS were intended
to be taught within the various disciplines and so integrating
writing instruction with other disciplinary subjects is recom-
mended (Shanahan 2015; Zygouris-Coe 2012). Next, young
children will need support in knowing how to put their ideas
into writing while simultaneously using their knowledge of
letter sounds and letter formation (Williams 2017). Third,
young children will need support in organizing their infor-
mation and ideas using the specific text structures associated
with informational text. Meyer and Freedle (1989) identified
the five text structures that are unique to informational text
to include sequence, compare/contrast, description, cause/
effect, and problem/solution. Finally, young children will
need help with formatting their writing to ensure that an
introduction and a conclusion are included and that writ-
ing conventions (e.g., spelling, punctuation, grammar, and
capitalization) have been addressed.

Unfortunately, many teachers express uncertainty about
how to teach young children to write (Troia and Maddox
2004). Graham et al. (2015, p. 499) explained that the
“CCSS (are) purposefully silent about how the writing
benchmarks are to be achieved,” and so teachers will need
support to teach these writing standards effectively. Further
complicating this issue is a dearth of research available on
how to teach young children to write and even less research
on how best to teach young children to write informational
texts specifically (Graham et al. 2015). Graham et al. (2012a,
b) stated that teachers will “need effective instructional
tools” (p. 879) to meet the demands for the writing expecta-
tions outlined in the ELA-CCSS. The purpose of the current
study was to evaluate a form of writing instruction designed
to teach second-graders to write informational texts.
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Literature Review
Theoretical Framework

Vygotsky’s (1978, p. 84) social cultural theory describes
how “learning and development are interrelated from the
child’s very first day of life.” Vygotsky coined the phrase,
“zone of proximal development” to describe the distance
between the actual developmental ability of the child, or
what the child can do independently, and the potential devel-
opmental ability of the child, or what the child can do with
support and scaffolding (Chaiklin 2003). In the primary
grade classroom, each child has the potential of being able
to write informational texts independently, yet the role of
the teacher is critical in supporting children as they learn to
write informational texts.

Vygotsky also posited the idea that the accumulation
of knowledge is not gathered in isolation from others, nor
is knowledge merely transferred or transmitted from one
individual to another. Rather, knowledge and learning are
socially constructed within groups of individuals using cul-
tural experiences, artifacts, and tools. In the current study,
examples of experiences consist of the class and peer dis-
cussions, books read aloud and discussed, and the science
experiments and lessons. Examples of artifacts include men-
tor texts, videos, and books. Tools include reading, writing,
listening, and thinking as well as computers, paper books,
chrome books, digital texts, tools use in science experi-
ments, sticky notes, and paper/pencils used to capture ideas
and thinking and more.

With Vygotsky’s theoretical framework in mind, we
hypothesized that a child must construct the knowledge
needed in order to write with authority on a complex topic,
all four components of literacy are necessary to do so. Read-
ing and listening serve as the inputs, or the tools used to
gather and develop knowledge, while writing and speaking
serve as the outputs, or the tools used to share one’s thinking
and knowledge on a topic.

Recommendations for Teaching Children to Write
Informational Text

Reading and Writing

Researchers have long studied the relationship between read-
ing and writing and how one reinforces the other (Berninger
et al. 2002). Reading is especially important within this con-
text of teaching children to write informational texts because
reading provides a way for children to gather information
to write about. Thus, the teacher plays a vital role in sup-
porting young children because they typically cannot read
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independently informational texts that frequently use com-
plicated and content-specific vocabulary terms.

Shared reading is a commonly used instructional strategy
designed to help young children develop knowledge collabo-
ratively. The shared reading experience becomes a boon to
writing instruction when the teacher reads an informational
book aloud to the students and students are encouraged
to share ideas and thoughts while the book is being read.
Unfortunately, researchers have noted how informational
texts are not typically selected by early childhood teachers
for shared reading, which limits the children’s exposure to
content-rich words and content area topics (Kuhn et al. 2017,
Maloch and Bomer 2013; Yopp and Yopp 2012). Shared
reading experiences provide ample opportunities for students
to practice complex vocabulary by answering questions in
contextualized settings (Beck and McKeown 2007; Penno
et al. 2002). Guo et al. (2016) encouraged teachers to incor-
porate in depth and high quality discussions during shared
reading in order to more effectively influence vocabulary
growth and development.

Speaking and Listening

According to Vygotsky, speaking and listening are also criti-
cal components of learning and development. In Thought
and Language (2012), Vygotsky explained how private
speech or speaking to oneself promotes the development of
communication, self-guidance, self-regulation, pacing, and
planning. Winsler et al. (2009) explained how the social/cul-
tural tool or symbol system of language is used by children
through inner communication first, followed by communi-
cation with others later. Kroll’s (1981) foundational work
also explored the relationship between speaking and writing
and asked whether or not “practice in talking is [essentially]
practice in writing” (p. 32). More recently, Dockrell et al.
(2011) explained that language is the foundation for learning
to read and write and is how children make sense of their
world. Talk is seen as the means through which children get
to know the world, understand complex events, and encoun-
ter different perspectives (Resnick and Snow 2009). Thus,
the ability to talk about complex science topics is an indica-
tion of more sophisticated learning and understanding and
preparation for writing.

Researchers have long recommended the value of devel-
oping speaking and listening skills in the pre-school class-
room (Kendeou et al. 2009; Storch and Whitehurst 2002).
A child’s oral language has been explicitly linked to future
reading achievement and the development of a sophisticated
vocabulary (Dickinson and Porche 2011). Everyday conver-
sations become a natural way to stimulate inquiry and won-
der about the various science topics. Researchers have noted
that conversations among students are beneficial and allow
opportunities to practice science terms and vocabulary and

to think through and discuss complex science concepts (Par-
sons and Ward, 2011; Wright and Gotwals 2017). Teachers
are encouraged to create positive and conversation-oriented
environments so students will feel free to question and dis-
cuss their ideas (Mashburn et al. 2009).

However, research has also demonstrated how early child-
hood teachers do not frequently engage young children in
deeper, high quality conversations (Cabell et al. 2015).
These findings suggest a need to incorporate more speaking
and listening in preparation for writing.

Integrating Science and Literacy

Science is a subject where students are frequently encour-
aged to construct knowledge based upon inquiry and with
plenty of authentic experiences, they are able to contextual-
ize scientific information (Bass et al. 2009). The Next Gen-
eration Science Standards (NGSS; Lead States 2013) have
made explicit connections between an integrated and seam-
less literacy and science instruction that is necessary for
teaching children to communicate about the natural world
in which they live. In their book, Neuman et al. (2007) also
highlighted the benefits of integrating science and literacy
instruction as a way to strengthen the literacy development
in young children.

Researchers have also noted how the integration of sci-
ence and literacy instruction has specifically helped students
develop a speaking or listening vocabulary, which leads to
a more developed written vocabulary (Beck and McKeown
2007; Biemiller 2004; Wasik and Bond 2001). As an exam-
ple, Leung (2008) instituted instruction that included science
informational texts for preschool children. In one group, the
shared reading experience was followed up with a retell-
ing and discussion about the book while in the other group,
the shared reading experience was followed up with science
hands-on activities. Leung noted a statistically significant
effect on vocabulary outcomes when comparing the two
groups with the group receiving science hands-on activities
combined with discussions performing better.

In another example, Gonzalez et al. (2010) read 32 sci-
ence books (informational texts and literature) during shared
reading to preschoolers partnered with science-related expe-
riences alongside shared reading, while the second group
received the shared reading experience alone. Gonzalez
et al. (2010) reported that the group with the science-related
learning experiences outperformed the control group on
the science vocabulary outcomes. Finally, Neuman et al.
(2011) conducted a randomized control study that explored
the impact of teaching preschool children vocabulary
words within a science (and other content areas) context
compared to the teaching of vocabulary words in isolation
from content area instruction. Results indicated that chil-
dren receiving vocabulary instruction in conjunction with
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science instruction consistently outperformed their control
counterparts in word knowledge and concept development.

Mentor Texts

Mentor texts are texts that resemble the type of texts that
students are being asked to write and have been shown to be
beneficial for young children (Clark and Neal 2018). Mentor
texts “serve as models of how to write well within a genre”
(Pytash and Morgan 2014, p. 95). For example, mentor texts
for informational writing include text structures and text fea-
tures unique to this writing genre. These informational texts
often include a title, content-specific vocabulary, headings,
and sometimes a table of contents, glossary, and other text
features. Using mentor texts allows the teacher to point out
these text features and structures and writing conventions
such as capitalization and punctuation utilized in informa-
tional text. Teachers can also use mentor texts to show stu-
dents how to incorporate text structure into their writing,
as well as effective word choice, varied sentence structure,
and charts, graphs, and pictures in their own writing (Gra-
ham et al. 2012a, b). Teachers become the requisite “more
capable other” by scaffolding for students the text features
unique to informational texts so students can include them
in their own writing.

Teaching Compare and Contrast Text Structure

In order to teach children to write informational text, it is
important that the teacher considers which text structure to
use or to emphasize first when working with young children
(Moss 2004). Moss (2004) suggested that teachers teach the
sequence or compare and contrast text structures first, as
these seem to be easier for young children to discern and rec-
ognize within writing. In the current study, the students were
taught to write using the compare/contrast structure. Signal
words associated with the compare/contrast text structure
include some of the following: same, different, similar, and
alike.

We were able to locate six studies where researchers
specifically examined the process of teaching children to
write informational texts using the compare/contrast struc-
ture. First, Englert et al. (1991) taught 4th and 5th graders
to write sequence, compare/contrast, and problem solution
texts using the Cognitive Strategy Instruction in Writing
Program (CSIWP). This strategy emphasized planning,
organizing, writing, editing, and revising. The students pro-
vided with the CSIWP produced higher quality texts. Next,
Hammann and Stevens (2003) found that middle school stu-
dents that were provided explicit instruction that identified
specific components of the compare/contrast text structure
performed better than those who received only instruction on
how to summarize the books they read to gather information
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on the writing topic. Thus, simply writing about what is read
is not the same as taking the information gathered from read-
ing and producing texts from this information.

In another study, MacArthur and Philippakos (2010)
taught 6 students between the ages of 11 and 14 years old
to plan, write, and revise compare/contrasts essays using
the Self-Regulated Strategy Development Model (SRSD)
created by Graham and Harris (1993). This instruction pro-
duced positive results with the participants producing higher
quality writing that reflected greater organization using text
structure. These results were maintained 4 to 8 weeks after
the study. More recently, Fidalgo et al. (2015) worked with
6th graders to provide teacher modeling and reflection while
writing, explicit instruction on writing strategies, practice
with peer feedback, and independent practice. With this
scaffolding and support, the 6th graders were able to gener-
ate texts with higher quality organization and coherence.
Similarly, Torrance et al. (2015) worked with 6th grade stu-
dents and provided strategy training regarding the writing
process when students were asked to write compare/contrast
text. Students who received this strategy instruction wrote
higher quality text when compared to those participants that
were part of the control group. Finally, Turgut and Kayaoglu
(2015) employed writing rubrics as an instructional tool to
help students learn about the components they would be
expected to include in their compare and contrast texts. This
instruction produced higher quality texts written by students.
One gap noted in the research that specifically examined
how to teach students to write using the compare/contrast
text structure was that all of the participants have been
enrolled in upper elementary or middle school.

Overall, we noted from the studies located in this literature
review that children need to be provided with ample oppor-
tunities for reading, writing, speaking, and listening to fully
develop an understanding and ability to write about complex
topics with authority. We also noted the value in integrat-
ing literacy and science instruction to provide a natural con-
text for merging these two subject areas and as a means for
helping students develop an ability to produce informational
texts. Finally, the use of rubrics and mentor texts to provide
modeling and scaffolding for the features and structures of
informational texts and attending to one of the text struc-
tures specifically (in this study the compare and contrast text
structure was utilized) was found to be helpful in supporting
students in learning to write informational text.

Clearly more research is needed on how best to support
young writers in the primary grades. Thus, the goal of the
current study was to provide second-grade children with a
variety of shared reading experiences, intentional and mean-
ingful conversations, the use of mentor texts, and plenty of
opportunities for hands-on integrated science and literacy
experiences to teach children to write informational texts
that use the compare/contrast text structure. Our goal was to
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determine if the integrated instruction had an effect on the
quality of second-grade informational texts produced. Our
research question was: How does an integrated science and
literacy instructional unit influence the quality of science
informational texts produced by second-graders as measured
by writing rubrics? We hypothesized that writing samples
would improve in quality as a result of student participa-
tion in the integrated science and literacy instruction and as
measured by writing rubrics.

Methods
Setting and Participants

To ensure ethical procedures were followed, approval for
the study was granted by the University Institutional Review
Board and by the school district. The setting for the study
was situated within three second-grade classrooms from one
elementary school in a suburban school district located in
the Western U.S. In this Title I elementary school, students
in grades K-6 were enrolled. The participants in the cur-
rent study were second-graders (N =45) between the ages
of 7 and 8 and who were enrolled in the first quarter of the
school year. 73% of these students were White, 22% were
Hispanic, 2% were Asian, and 1% were Black, with 63% of
the students eligible for free or reduced lunch. 48% of the
students were female and 52% were male. Only students who
participated in all days of instruction and who produced both
the pre- and post-writing samples were included in the study.

Three second-grade teachers agreed to participate in the
study. Two of the teachers had three years of experience, and
one had 20 years of experience. Each teacher received a gift
card for her participation. Each teacher was provided with a
3-h professional development on how to implement the les-
son plans and instruction and how to use the instructional
materials that were provided for hands-on science activi-
ties. The first author, who has a background in disciplinary
literacy, provided the training. Teaching observations were
conducted during each day of instruction by trained research
assistants (1-h training) to ensure that there was adherence to
the assigned instructional plans and lessons as outlined (for
example, see O’Donnell 2008). These fidelity checks were
not intended to rate or measure the quality of instruction, but
rather to ensure that the instructional activities occurred as
outlined in the instructional lessons and materials.

Procedures
Stage One

The first stage of the study took place on the first day of
instruction and involved having the students produce a

pre-instruction writing sample that was collected by the
teacher. Prior to any instruction, the second-graders were
provided with the following writing prompt: How are liv-
ing and nonliving things the same and how are they differ-
ent? This prompt lent itself to using the compare/contrast
text structure. Each teacher read the prompt to the children
and reread it as necessary. Students were given the writing
prompt on a piece of lined paper and a pencil. The students
received no support or assistance from their teacher. The
children were allotted 30 min to complete the compare/
contrast writing prompt, but most students finished within
15-20 min. The purpose of the pre-instruction writing
prompt was to see what the second-graders could write when
asked to write about a compare and contrast science topic
without any instruction or teacher support. The teacher col-
lected all writing samples.

Stage Two

The second stage consisted of teaching the integrated sci-
ence and literacy lessons. See Table 1 for a sample of the
weekly lessons. These lessons took place over the course
of three weeks for three days each week, with each lesson
lasting approximately 30 min. Shared reading was con-
ducted using digital texts so texts could be displayed for all
students to clearly see the elements of writing used in the
mentor texts. The local state science standard that was used
during the integrated instruction was as follows: Compare
and contrast the characteristics of living things in different
habitats. The ELA-CCSS (2010) writing standard was as
follows: Write informativelexplanatory texts in which they
introduce a topic, use facts and definitions to develop points,
and provide a concluding statement or section.

Stage Three

The final stage took place at the conclusion of the science-
infused literacy and literacy-only instruction on the last
day of instruction. This consisted of having students use
the same writing prompt as used during pre-instruction:
How are living and nonliving things the same and how are
they different? Each teacher read the prompt to the children
and reread it as necessary. Students were given the writ-
ing prompt on a piece of lined paper and a pencil. The stu-
dents received no assistance from their teacher. The children
were allotted 30 min to complete compare/contrast writing
prompt, but most students finished within 20-30 min. The
purpose of the post-instruction writing prompt was to see
what the second-graders could write when asked to write
about a compare and contrast science topic after they were
provided the integrated science and literacy instruction. The
teacher collected all writing samples.
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Table 1

Sample of weekly lessons from the integrated science and literacy instruction

Lesson

Lesson/activity

1

In small groups, children observe and examine an inchworm on a paper plate. Students are encouraged to talk aloud (speaking/listen-
ing) about what they see, what questions they have, and to record their thinking on a piece of paper (writing) using words or pictures.
Afterwards, the children are called to the rug where the teacher holds up a gummy worm. She asks the students to identify the simi-
larities and differences between the living worm and the gummy worm (speaking/listening). Finally, the teacher reads aloud (reading)
the book, What Kind of Living Thing is It? (see Beck and McKeown 2007; Penno et al. 2002). The teacher tapes a piece of poster
paper to the board so the class can identify the similarities and differences between the earthworm and the gummy worm. Teacher
and/or students record ideas that are shared

Students sit as small groups with a collection of books for students to read (reading) on the topic of living and nonliving things. Teacher
creates a new chart on the board that has two columns: Living Things and Nonliving Things. The class meets as a whole group to
discuss (speaking/listening) and the teacher records a list of characteristics for Living and Nonliving things that students have learned
through observations and books (reading) as evidence to support their thinking (see Guo et al. 2016). Teacher then reads Living or
Nonliving for shared reading. As a class, the group discusses (speaking/listening) any ideas that needed to be added to their Living/
Nonliving chart. Teacher and/or students record and discuss ideas (see (see Kendeou et al. 2009; Guo et al. 2016; Storch and White-
hurst 2002)

The children are assigned to work as a group during a scavenger hunt on the playground to locate examples of living and nonliving
things. Each group is given an iPad/camera so that they can take pictures of what they find. Small groups are expected to locate five
living and five nonliving things. The children discuss (speaking/listening) and take pictures to share on the big screen when they are
back in the classroom. Additionally, children are encouraged to prepare their ideas to support evidence for their pictures. Why is this a
living thing? Why is this a nonliving thing? (Speaking/listening) (see Kendeou et al. 2009; Storch and Whitehurst 2002)

Teacher plays a video (see https://www.youtube.com/watch?v=I_s_10IEtFc) for the students that portrays examples of living and
nonliving things within the environment. Some of these are challenging for young children to discern/understand and so discussion
is encouraged (speaking/listening) (see Kendeou et al. 2009; Storch and Whitehurst 2002). Video segments include an icicle, a fire,
ariver, a seed, a baby chick, etc. Teacher reads aloud Is it Living or Nonliving? (Reading) as a shared reading experience for the
children. Attention is directed to the science vocabulary words and any compare/contrast signal words used in the text (see Clark and
Neil 2018; Graham et al. 2012a, b; Pytash and Morgan 2014)

Teacher distributes a picture to each child. The picture depicts a living or nonliving thing. Examples of pictures include a rock, baby,
cloud, bunny, pencil, and grass. The children are given lined paper and encouraged to write (writing) about whether the picture
represents a living or nonliving thing (see Turgut and Kayaoglu 2015). While writing, the teacher displays a list of words that might
be helpful for students to use in their writing (see Smith and Busch 2016). These words may be science vocabulary words the children
have been learning about or they might be signal words associated with the compare/contrast text structure: same, different, in con-
trast, similar, etc. The children are encouraged to explain in writing why they think this is so. Students share their writing aloud with a
partner (speaking/listening) (see Kendeou et al. 2009; Storch and Whitehurst 2002)

Design and Instrumentation

This quasi-experimental study employed a one-group pre/
post design (Shadish et al. 2002) using the same group of
students at both stages. We made an intentional decision
to use two rubrics to score student writing. Both analytic
and holistic rubrics have been used in previous research, but
we could not find an example of them being used simulta-
neously. Using both allowed us to determine if the similar
results or progress were produced regardless of the rubric
in use. The holistic rubric (see “Appendix 1) is currently
used as a summative assessment in the state where the study
was conducted. The purpose of a holistic rubric is to exam-
ine student writing as a whole that considers the content,
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purpose, and writing conventions located within the student
writing to create an overall score. The analytic rubric (see
“Appendix 2”), on the other hand, is considered a formative
assessment and evaluates each element of the writing sample
separately so as to determine specific areas of writing where
individual students need assistance and then an entire score
is calculated representing a total for each of the respective
rubric elements.

For the analytic rubric, we opted to use a weighted
rubric so as to emphasize certain rubric elements in the
writing analysis over other rubric elements that were not
emphasized as heavily during instruction. This practice
is supported in previous research that has explored the
effectiveness of writing instruction and the use of writing
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rubrics (Dickinson and Adams 2017; Pate et al. 1993; Wolf
and Stevens 2007). First, word count or length of the writ-
ing sample received more weight as it has been identi-
fied by many researchers as being the area where much
of the variance is found when comparing writing samples
(Morphy and Graham 2012; Page and Petersen 1995; Pur-
cell-Gates et al. 2007). The other two rubric elements that
received more weight in the analysis were the student’s use
of signal words to indicate compare/contrast text structure,
and the number of science definitions and facts included
because these elements were a specific focus of the tar-
geted instruction. These three rubric elements were each
weighted at 20% because they were emphasized the most
during daily instruction.

Additional elements were explored using the analytic
rubric but these were not weighted as heavily because
they were not emphasized as strongly during the instruc-
tion as evidenced by the lesson plans and the fidelity
checks. These elements included use of an introduc-
tory sentence, a concluding sentence, capitalization, and
ending punctuation. Each of these rubric elements were
weighted at only 10% in the analytic analysis. Therefore,
each rubric element was weighted as follows: use of sig-
nal words demonstrating text structure (20%), word count
(20%), facts, definitions (20%), number of capitals used
at the beginning of sentences (10%), number of punctua-
tion marks used at end of sentences (10%), inclusion of
introductory sentence (10%), and inclusion of concluding
sentence (10%).

Data Analysis

Two researchers scored the pre- and post-instruction writ-
ing samples. Before scoring, the researchers discussed the
rubric and scored one writing sample together and discussed
their reasons for choosing rubric scores to ensure there was
agreement about what the rubric wording meant. Next, the
raters scored the remaining writing samples separately and

a Cohen’s Kappa was used to determine inter-rater reliabil-
ity between the two raters. Next, we used a paired sam-
ples #-test to determine any differences from pre- to post-
instruction for both the holistic and analytic rubric scores
and employed the Cohen’s d (Cohen 2008) to determine
the effect size of these results. Finally, A Wilcoxon Signed
Ranks Test was used to explore the differences in student
writing from pre- to post-instruction for each individual
rubric element on the analytic rubric. This test was selected
because both sets of rubric scores were ordinal data and so a
nonparametric test is recommended (see Kuzon et al. 1996;
Stevens 1946). We followed Stevens’ recommendation to
report the median instead of the mean when reporting the
descriptive statistics of ordinal data. Significance in this
study was set at p<0.05 and the rubric scores indicated a
normal distribution.

Results

The findings that emerged from the paired samples z-test
using the scores from the holistic rubric indicated that there
was a statistically significant difference in student writ-
ing scores from the pre- (M =1.55, SD=0.58, range =0
to 3) to post-instruction (M =1.87, SD=0.65, range =0 to
4); 1(45)=19.403, p=0.000). A Cohen’s d effect size for
these results indicated a medium effect size at 0.52. Simi-
lar findings were found when analyzing the scores from the
weighted analytic rubric indicating that there was a statisti-
cally significant difference in student writing scores from
the pre- (M =0.88, SD =0.82, range =0.00 to 3.00) to post-
instruction (M =1.76, SD=1.02); 1(45)=11.609, p =0.000).
The range of scores was from 0.00 to 3.60). A Cohen’s d
effect size for these results indicated a much larger effect
size at 0.95.

The results from the Wilcoxon Signed Ranks Tests
that were used to compare the analytic rubric scores for
each individual rubric element indicated that there were

Table 2 Descriptive and Rubric element

25th Percentile

. . e 50th Percentile 75th Percentile Z score p value

inferential statistics for

individual elements of the Pre/post Pre/post Pre/post

analytic rubric Text structure .00/.00 .00/.20 20/.40 —1.687 09
Science vocab use .00/.00 .00/.40 .20/1.0 —4.059 .00%*
Word count .00/.40 .20/.80 .40/1.0 —4.769 .00*
Capital use .00/.00 .10/.10 .10/.20 -1.013 31
Period use .10/.05 .10/.20 .20/.45 -2.539 .01%*
Intro sentence .00/.00 .00/.00 .00/.00 .000 1.0
Conclusion .00/.00 .00/.00 .00/.00 —.557 57

*Statistically significant
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statistically significant increases from pre- to post-instruc-
tion in student use of science vocabulary and definitions,
in the word count or length of student writing samples, and
student use of periods at the end of sentences. There were no
statistically significant differences noted for students using
signal words to indicate the compare/contrast text structure,
students using capitals at the beginning of sentences, or stu-
dents including an introduction or conclusion. See Table 2
for these descriptive and inferential statistics from the Wil-
coxon Signed Ranks Tests.

Discussion

The results of the current study indicate that the integrated
science and literacy instruction that incorporated mentor
texts, hands-on science experiments and activities, along
with daily opportunities for reading, writing, speaking, and
listening are likely to produce significant gains in student
writing from pre- to post-instruction using both writing
rubrics. The observed changes in children’s writing samples
from pre- to post-instruction was substantial, regardless of
the rubric being used, with a medium and large effect size
reported. These findings are encouraging as they suggest that
an integrated science and literacy approach allows students
to develop a deeper understanding of science topics as dem-
onstrated by both their increased use of science vocabulary
and definitions in their writing as well as the longer writing
samples produced as measured by the overall word count.
While length of text does not necessarily guarantee quality
writing, Purcell-Gates et al. (2007) stated that word count
in the writing for young children is an indicator of quality.
These findings align with those from previous research
where the positive results that occurred when teachers
integrated science and literacy instruction (see Beck and
McKeown 2007; Biemiller 2004; Wasik and Bond 2001).
Researchers have already demonstrated how science knowl-
edge increases (see Gonzalez et al. 2010), how vocabulary
use improves (see Leung 2008), and how word knowledge
and conceptual development increases (see Neuman et al.
2011) when teachers integrated science and literacy instruc-
tion. In this study, evidence of student knowledge growth
and vocabulary use was documented in the writing samples.
The findings of the current study are important because
they help us understand more fully the developmental needs
of young writers and provides ideas for how to provide

@ Springer

the necessary scaffolding and support to young children.
As Vygotsky (1978) explained, social interactions allow
students to improve their ability to ask questions, to com-
municate, to solve problems, and to build a more advanced
understanding about life. Vygotsky explained that as chil-
dren cognitively develop, their abilities and understandings
develop as well. Thus, with the scaffolding and support
provided in the current study, we can see how these young
children are able to develop not only in their understanding
and knowledge about science topics but also in their ability
to write about their ideas and this newly acquired knowledge
as well.

Moreover, the deeper analysis that was afforded by using
the analytic rubric in addition to a holistic rubric suggested
that students also grew in their writing knowledge and spe-
cifically the importance of using a period at the end of the
sentence. We attributed this growth to the use of mentor
texts where the children were able to see the ending punctua-
tion modeled repeatedly each time a mentor text was read
and shared. Similarly, these findings align with other studies
that indicate the support that mentor texts provide students
while they are learning to write is highly beneficial (Clark
and Neal 2018; Pytash and Morgan 2014). Unfortunately, the
integrated instruction did not seem to have an effect on how
well students remembered to include signal words indicating
the compare/contrast text structure, capitals at the beginning
of sentences, or an introduction or conclusion. It is clear that
more research is needed to assist young children as they
learn to write complex informational texts that incorporate
these important elements of writing. One observation that
was noted during the teaching observations was that many of
the informational texts used as mentor texts did not always
include an introduction or conclusion, and so this may have
impacted the young children remembering to do so. The lack
of an introduction or conclusion in children’s books has also
been noted in a content analysis study of informational texts
geared for the primary grades (Jones et al. 2016).

Future Research

These findings raise important questions and ideas to be con-
sidered in future studies. First, how much exposure do young
children need with complex science topics and concepts
and texts before they can write high quality science infor-
mational text? The current study only lasted three weeks.
Though this is the standard amount of time that the teachers
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in the current study spent on their typical writing instruc-
tion units, we wondered if more time would have produced
even more robust writing samples. Second, are there suffi-
cient science informational texts available that are available
to use when teaching the types and formats of writing and
the use of text structures expected of young children (e.g.,
books that model the use of an introductory and concluding
sentence)? Preliminary research in the form of a content
analysis conducted by Jones et al. (2016) suggests that many
more mentor texts are needed—especially those written for
young children who are expected to read and write about
complex topics.

While the number of studies examining how to teach
young children to write informational texts is limited, this
study provides a foundation upon which future studies can
build. First, it is recommended that in future studies, other
text structures be examined besides the compare/contrast
text structure. Second, a future study that includes a more
diverse sample than the one provided in this study would
be important to consider, as well as studies that include stu-
dents from different grade levels other than second-grade
students—especially work with children in first grade and
kindergarten where writing skills are only beginning to
emerge. Finally, future work should consider how this type
of instruction from the start of schooling might impact stu-
dents’ learning trajectories over time and throughout their
schooling in the area of writing.

Limitations

While these findings are promising, there are several limita-
tions to the current study. First, the integrated science and
literacy instruction took place in only three classrooms and
within only one school district. Therefore, this curriculum
will need further adaptation to accommodate various and
disparate instructional contexts. Moreover, students within
the study sample that had an Individual Education Plan
(IEP) or who were identified as English learners were not
made known to the researchers. So, another limitation is that
we do not know specifically how this integrated science and
literacy instruction impacted these particular students.
Additionally, we did not have a control group to com-
pare writing scores with and this component would provide

causal information about the impact of the treatment. A
control group allows the researcher to determine the effec-
tiveness of instruction when compared to other forms of
instruction, including the regular instruction provided in
the classroom. Furthermore, as students naturally develop in
their writing ability over time, it is possible that these results
may have occurred even without the instruction. Thus, a
longitudinal study would provide even more information.

Finally, we noted that in future studies, students should
be allowed to create multiple drafts of science informational
texts before producing their final writing sample. In our
study, students were only asked to create a pre- and post-
instruction writing sample. This limited our understanding
on how students develop in their scientific knowledge and in
their writing over incremental stages of time.

Conclusion

This study expands our understanding of how teachers can
support young children as they learn to write informational
text. The current study provides evidence that second-grad-
ers can engage in complex science topics and produce sci-
ence informational texts that demonstrate their knowledge,
understanding, and their developing science vocabulary. As
teachers begin to explore ways to infuse more opportuni-
ties for speaking, listening, reading, and writing within an
integrated science and literacy instructional approach, we
encourage them to consider a combination of shared reading,
mentor texts, hands-on science experiences, and opportuni-
ties to discuss their ideas with peers and adults. These activi-
ties helped facilitate the construction of student background
knowledge and the ability of second-graders to share this
newly developed knowledge about a complex science topic
in their own writing. We encourage literacy researchers to
further explore how teachers can help young children further
develop their writing abilities and to support learning goals
centered on writing.
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@ Springer



576

Early Childhood Education Journal (2021) 49:567-579

Appendix 1

Informational text writing rubric for 2nd grade

Score Statement of purpose/focus and organization (4-point rubric) ~ Conventions/editing (2-point rubric begins at score point 2)
4 The response is fully sustained and consistently and purpose-
fully focused:
e Strong, clear introduction to the topic
e Uses 3 or more facts about the topic and interweaves them
seamlessly
e Provides a concluding statement or section that reiterates the
key points
3 The response is adequately sustained and generally focused:
o Introduces the topic
e Uses two or more facts and definitions to develop points
e Provides a concluding statement or section
2 The response is somewhat sustained and may have a minor The response demonstrates an adequate command of conven-
drift in focus: tions:
e Unclear or unfocused topic e Consistent and correct use of punctuation, capitalization, and
spelling
o Confusing or irrelevant facts about the topic e Uses a combination of simple and compound sentences
e Minimal or absent concluding statement or section o Capitalizes the holidays, product names, and geographic
names
e Uses an apostrophe for contractions and possessives
e Uses commas in dates and to separate single words in a series
e Uses conventional spelling for words with common spelling
patterns and for frequently occurring irregular words
e Some errors in usage and sentence formation are present, but
no systematic pattern of errors is displayed
1 The response may be related to the topic but may provide little The response demonstrates partial command of conventions:
or no focus:
o No stated topic e Errors in usage may obscure meaning
o No facts included o Inconsistent use of punctuation, capitalization, and spelling
o No sense of closure
0 The response demonstrates a lack of command of conventions
NS Insufficient, illegible, foreign language, incoherent, off topic,

or off-purpose writing
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Appendix 2

Informational text writing analytic rubric (second-grade)

Rubric element Definition Pre Post
Text structure: the student uses signal words to Student uses four or more signal words 4 4
indicate text structure
Student uses three signal words 3 3
Student uses two signal words 2 2
Student uses one signal words
No signal words used 0x.20= 0x.20=
Content: the student includes facts and details Student provides four or more facts on the topic 4 4
about the topic
Student provides three facts about the topic 3 3
Student provides two facts about the topic 2 2
Student provides one fact about the topic 1 1
Students provides no facts about the topic 0x.20= 0x.20=
Word count: the student’s text uses this number of 50 Words or more written 4 4
words in response to the writing prompt
40-49 Words written 3 3
30-39 Words written 2 2
20-29 Words written 1 1
0-19 Words written 0 0
Total number of words x0.20= x0.20=
Capitals: the student uses capitals at the begin- Four capitals at the beginning of the sentences 4 4
ning of their sentences
Three capitals at the beginning of the sentences 3 3
Two capitals at the beginning of the sentences 2 2
One capital at the beginning of the sentences 1 1
No capitals at the beginning of the sentences 0x0.1= 0x0.1=
Punctuation: the student uses punctuation, e.g., Four or more punctuation marks at the end of 4 4
periods, at the end of their sentences sentences
Three punctuation marks at the end of sentences 3 3
Two punctuation marks at the end of sentences 2 2
One punctuation mark at the end of sentences 1
No punctuation at the end of sentences 0x0.1= 0x0.1=
Introduction: the student includes an introduction  Strong, clear introduction to the topic has been 4 4
included
Introduction has been included 3 3
Introduction is included, but not focused or 2 2
unclear
It is unclear whether an introduction was included 1 1
No introductory sentence is included 0x0.1= 0x0.1=
Conclusion: the student includes a conclusion Includes a clearly stated concluding sentence 4 4
Includes an acceptable concluding sentence 3 3
Includes a concluding sentence that is not on the 2 2
main idea
Includes an incomplete conclusion sentence 1 1
No conclusion is included 0x0.1= 0x0.1=

Overall rubric total

@ Springer



578

Early Childhood Education Journal (2021) 49:567-579

References

Bass, J. E., Contant, T. L., & Carin, A. A. (2009). Teaching science as
inquiry (11th ed.). New York: Pearson.

Beck, I. L., & McKeown, M. G. (2007). Increasing young low-income
children’s oral vocabulary repertoires through rich and focused
instruction. The Elementary School Journal, 107(3), 251-271.

Berninger, V. W., Abbott, R. D., Abbott, S. P., Graham, S., & Richards,
T. (2002). Writing and reading: Connections between language
by hand and language by eye. Journal of Learning Disabilities,
35(1), 39-56.

Biemiller, A. (2004). Teaching vocabulary in the primary grades:
Vocabulary instruction needed. In J. F. Baumann & E. J.
Kame’enui (Eds.), Vocabulary instruction: Research to practice
(pp- 28-40). New York: Guilford.

Cabell, S. Q., Justice, L. M., McGinty, A. S., DeCoster, J., & Forston,
L. D. (2015). Teacher—child conversations in preschool class-
rooms: Contributions to children’s vocabulary development. Early
Childhood Research Quarterly, 30, 80-92.

Chaiklin, S. (2003). The zone of proximal development in Vygotsky’s
analysis of learning and instruction. In A. Kozulin, B. Gindis, V.
S. Ageyev, & S. M. Miller (Eds.), Vygotsky’s educational theory
and practice in cultural context (pp. 39-64). Cambridge, MA:
Cambridge University Press.

Clark, S. K., & Neal, J. (2018). Teaching second graders to write
sequential text. Journal of Educational Research, 111(6),
764-772.

Cohen, B. H. (2008). Explaining psychological statistics. Hoboken,
NJ: Wiley.

Cutler, L., & Graham, S. (2008). Primary grade writing instruction: A
national survey. Journal of Educational Psychology, 100(4), 907.

Dickinson, D. K., & Porche, M. V. (2011). Relation between language
experiences in preschool classrooms and children’s kindergarten
and fourth-grade language and reading abilities. Child Develop-
ment, 82, 870-886.

Dickinson, P., & Adams, J. (2017). Values in evaluation—The use of
rubrics. Evaluation and Program Planning, 65, 113-116.

Dockrell, J. E., Lindsay, G., & Palikara, O. (2011). Explaining the
academic achievement at school leaving for pupils with a his-
tory of language impairment: Previous academic achievement
and literacy skills. Child Language Teaching and Therapy, 27(2),
223-237.

Duncan, D., Diefes-Dux, H., & Gentry, M. (2011). Professional devel-
opment through engineering academies: An examination of ele-
mentary teachers’ recognition and understanding of engineering.
Journal of Engineering Education, 100(3), 520.

Duke, N. K., & Bennett-Armistead, V. S. (2003). Reading and writing
informational text in the primary grades. New York: Scholastic
Teaching Resources.

Englert, C. S., Raphael, T. E., Anderson, H. M., Anthony, L. M., &
Stevens, D. D. (1991). Making strategies and self-talk visible:
Writing instruction in regular and special education classrooms.
American Educational Research Journal, 28(2), 337-372.

Fidalgo, R., Torrance, M., Rijlaarsdam, G., van den Bergh, H., &
Alvarez, M. L. (2015). Strategy-focused writing instruction: Just
observing and reflecting on a model benefits 6th grade students.
Contemporary Educational Psychology, 41, 37-50.

Gonzalez, J. E., Pollard-Durodola, S., Simmons, D. C., Taylor, A.
B., Davis, M. J., Kim, M., et al. (2010). Developing low-income
preschoolers’ social studies and science vocabulary knowledge
through content-focused shared book reading. Journal of Research
on Educational Effectiveness, 4(1), 25-52.

Graham, S. (2006). Writing. In P. Alexander & P. Winne (Eds.),
Handbook of educational psychology (pp. 457-477). Mahwah,
NJ: Erlbaum.

@ Springer

Graham, S., Bollinger, A., Olson, C. B., D’Aoust, C., MacArthur, C.,
McCutchen, D., & Olinghouse, N. (2012). Teaching elementary
school students to be effective writers: A practice guide. NCEE
2012-4058. What Works Clearinghouse.

Graham, S., Harris, K. R., & Chorzempa, B. F. (2002). Contribution of
spelling instruction to the spelling, writing, and reading of poor
spellers. Journal of Educational Psychology, 94(4), 669.

Graham, S., & Harris, K. R. (1993). Self-regulated strategy develop-
ment: Helping students with learning problems develop as writers.
The Elementary School Journal, 94(2), 169-181.

Graham, S., Harris, K. R., & Santangelo, T. (2015). Research-based
writing practices and the common core: Meta-analysis and meta-
synthesis. The Elementary School Journal, 115(4), 498-522.

Graham, S., McKeown, D., Kiuhara, S., & Harris, K. R. (2012). A
meta-analysis of writing instruction for students in the elementary
grades. Journal of Educational Psychology, 104(4), 879-896.

Guo, Y., Wang, S., Hall, A. H., Breit-Smith, A., & Busch, J. (2016).
The effects of science instruction on young children’s vocabulary
learning: A research synthesis. Early Childhood Education Jour-
nal, 44(4), 359-367.

Hammann, L. A., & Stevens, R. J. (2003). Instructional approaches
to improving students’ writing of compare-contrast essays: An
experimental study. Journal of Literacy Research, 35(2), 731-756.

Jones, C. D., Clark, S. K., & Reutzel, D. R. (2016). Teaching text struc-
ture in the early grades: Examining the affordances of information
texts. Elementary School Journal, 117(1), 143-169.

Kendeou, P., Van den Broek, P., White, M. J., & Lynch, J. S. (2009).
Predicting reading comprehension in early elementary school: The
independent contributions of oral language and decoding skills.
Journal of Educational Psychology, 101(4), 765-778.

Kroll, B. M. (1981). Developmental relationships between speak-
ing and writing. https://files.eric.ed.gov/fulltext/ED204794.
pdf#page=43.

Kuhn, K. E., Rausch, C. M., McCarty, T. G., Montgomery, S. E., &
Rule, A. C. (2017). Utilizing nonfiction texts to enhance reading
comprehension and vocabulary in primary grades. Early Child-
hood Education Journal, 45(2), 285-296.

Kuzon, W. M., Jr., Urbanchek, M. G., & McCabe, S. (1996). The seven
deadly sins of statistical analysis. Annals of Plastic Surgery, 37,
265-272.

Kvilseth, T. O. (1989). Note on Cohen’s kappa. Psychological Reports,
65(1), 223-226.

Lead States Next Generation Science Standards. (2013). Next genera-
tion science standards: For states, by states. Washington, DC:
National Academies Press.

Leung, C. B. (2008). Preschoolers’ acquisition of scientific vocabulary
through repeated read-aloud events, retellings, and hands-on sci-
ence activities. Reading Psychology, 29(2), 165-193.

MacArthur, C. A., & Philippakos, Z. (2010). Instruction in a strat-
egy for compare—contrast writing. Exceptional Children, 76(4),
438-456.

Maloch, B., & Bomer, R. (2013). Informational texts and the common
core standards: What are we talking about, anyway? Language
Arts, 90(3), 205.

Mashburn, A. J., Justice, L. M., Downer, J. T., & Pianta, R. C. (2009).
Peer effects on children’s language achievement during pre-kin-
dergarten. Child Development, 80(3), 686-702.

Morphy, P., & Graham, S. (2012). Word processing programs and
weaker writers/readers: A meta-analysis of research findings.
Reading and Writing, 25(3), 641-678.

Moss, B. (2004). Teaching expository text structures through informa-
tion trade book retellings. The Reading Teacher, 57(8), 710-718.

NGA Center for Best Practices and Council of Chief State School
Officers. (2010). Common Core State Standards for English lan-
guage arts and literacy in history/social studies, science, and
technical subjects. Washington, DC: Authors.


https://files.eric.ed.gov/fulltext/ED204794.pdf#page=43
https://files.eric.ed.gov/fulltext/ED204794.pdf#page=43

Early Childhood Education Journal (2021) 49:567-579

579

Neuman, S. B., Newman, E. H., & Dwyer, J. (2011). Educational
effects of a vocabulary intervention on preschoolers’ word knowl-
edge and conceptual development: A cluster-randomized trial.
Reading Research Quarterly, 46(3), 249-272.

Neuman, S. B., Roskos, K., Wright, T., & Lenhart, L. (2007). Nurtur-
ing knowledge: Building a foundation for school success by link-
ing early literacy to math, science, art, and social studies. New
York: Scholastic.

O’Donnell, C. L. (2008). Defining, conceptualizing, and measuring
fidelity of implementation and its relationship to outcomes in
K-12 curriculum intervention research. Review of Educational
Research, 78(1), 33-84.

Page, E. B., & Petersen, N. S. (1995). The computer moves into essay
grading: Updating the ancient test. Phi Delta Kappan, 76(7), 561.

Pate, P. E., Homestead, E., & McGinnis, K. (1993). Designing rubrics
for authentic assessment. Middle School Journal, 25(2), 25-27.

Parsons, S. A., & Ward, A. E. (2011). The case for authentic tasks in
content literacy. The Reading Teacher, 64(6), 462—465.

Penno, J. F., Wilkinson, I. A., & Moore, D. W. (2002). Vocabulary
acquisition from teacher explanation and repeated listening to
stories: Do they overcome the Matthew eftect? Journal of Edu-
cational Psychology, 94(1), 23.

Purcell-Gates, V., Duke, N. K., & Martineau, J. A. (2007). Learning to
read and write genre-specific text: Roles of authentic experience
and explicit teaching. Reading Research Quarterly, 42(1), 8-45.

Pytash, K. E., & Morgan, D. N. (2014). Using mentor texts to teach
writing in science and social studies. The Reading Teacher, 68(2),
93-102.

Resnick, L. B., & Snow, C. E. (2009). Speaking and listening for pre-
school through third grade. Newark, DE: International Reading
Association.

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental
and quasi-experimental designs for generalized causal inference.
Boston: Houghton Mifflin.

Shanahan, T. (2015). What teachers should know about common core:
A guide for the perplexed. The Reading Teacher, 68(8), 583-588.

Shanahan, C., & Shanahan, T. (2014). Does disciplinary literacy
have a place in elementary school? The Reading Teacher, 67(8),
636-639.

Stevens, S. S. (1946). On the theory of scales of measurement. Science,
103(2684), 677-680.

Storch, S. A., & Whitehurst, G. J. (2002). Oral language and code
related precursors to reading: Evidence from a longitudinal struc-
tural model. Developmental Psychology, 38, 934-947.

Torrance, M., Fidalgo, R., & Robledo, P. (2015). Do sixth-grade writers
need process strategies? British Journal of Educational Psychol-
ogy, 85(1),91-112.

Turgut, F., & Kayaoglu, M. N. (2015). Using rubrics as an instructional
tool in EFL writing courses. Journal of Language and Linguistic
Studies, 11(1), 47-58.

Troia, G. A., & Olinghouse, N. G. (2013). The Common Core State
Standards and evidence-based educational practices: The case of
writing. School Psychology Review, 42(3), 343-357.

Troia, G. A., & Maddox, M. E. (2004). Writing instruction in middle
schools: Special and general education teachers share their views
and voice their concerns. Exceptionality., 12(1), 19-37.

Trygstad, P. J., Smith, P. S., Banilower, E. R., & Nelson, M. M. (2013).
The status of elementary science education: Are we ready for the
next generation science standards? https://eric.ed.gov/?id=ED548
249.

Vygotsky, L. S. (1978). Mind in society: The development of higher
psychological processes. Cambridge, MA: Harvard University
Press.

Vygotsky, L. S. (2012). Thought and language. Cambridge, MA: MIT
Press.

Wasik, B. A., & Bond, M. A. (2001). Beyond the pages of a book:
Interactive book reading and language development in preschool
classrooms. Journal of Educational Psychology, 93(2), 243-250.

Winsler, A. E., Fernyhough, C. E., & Montero, 1. E. (2009). Private
speech, executive functioning, and the development of verbal self-
regulation. Cambridge, MA: Cambridge University Press.

Wolf, K., & Stevens, E. (2007). The role of rubrics in advancing and
assessing student learning. Journal of Effective Teaching, 7(1),
3-14.

Wright, T. S., & Gotwals, A. W. (2017). Supporting kindergartners’
science talk in the context of an integrated science and discipli-
nary literacy curriculum. The Elementary School Journal, 117(3),
513-537.

Yopp, R. H., & Yopp, H. K. (2012). Young children’s limited and nar-
row exposure to informational text. The Reading Teacher, 65(7),
480-490.

Zygouris-Coe, V. (2012). Disciplinary literacy and the common core
state standards. Topics in Language Disorders, 32(1), 35-50.

Children’s Literature and Mentor Texts

Alloian, M. (2012). Plants are alive!. New York: Crabtree Publishing
Co.

Hicks, K. (2000). Living or nonliving?. Vero Beach, FL: Rourke Edu-
cational Media.

Kalman, B. (1998). Is it a living thing?. New York: Crabtree Publish-

ing Co.

Kalman, B. (2007a). Homes of living things. New York: Crabtree Pub-
lishing Co.

Kalman, B. (2007b). Plants are living things. New York: Crabtree
Publishing Co.

Kalman, B. (2010a). How do living things find food?. New York: Crab-
tree Publishing Co.

Kalman, B. (2010b). Living things need water. New York: Crabtree
Publishing Co.

Kalman, B. (2010c). What kind of living thing is it?. New York: Crab-
tree Publishing Co.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://eric.ed.gov/?id=ED548249
https://eric.ed.gov/?id=ED548249

Early Childhood Education Journal is a copyright of Springer, 2021. All Rights Reserved.



	Examining the Effects of Integrated Science and Literacy Instruction to Teach Second-Graders to Write Compare and Contrast Informational Text
	Abstract
	Introduction
	Literature Review
	Theoretical Framework
	Recommendations for Teaching Children to Write Informational Text
	Reading and Writing
	Speaking and Listening
	Integrating Science and Literacy
	Mentor Texts
	Teaching Compare and Contrast Text Structure


	Methods
	Setting and Participants
	Procedures
	Stage One
	Stage Two
	Stage Three

	Design and Instrumentation
	Data Analysis

	Results
	Discussion
	Future Research
	Limitations

	Conclusion
	References


