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ABSTRACT 

This research study explored how integrating various instructional strategies and 

sophisticated texts can improve students’ literacy skills and critical thinking. The action 

research discussed in this paper took place in urban West Texas in an Anatomy & 

Physiology classroom with twelve participants. These participants were currently juniors 

and seniors ranging in ethnicity and economic background; they were randomly chosen to 

participate in this study. Three instructional strategies where included in this action 

research study covering concepts within the Nervous System, the Cardiovascular System, 

and the Respiratory System. During these instructional units, students were exposed to 

literacy assignments, visual thinking assignments and strategies to increase their 21st 

century learning skills. Data was taken via rubrics used for each assignment and 

observational data from daily interactions with students.  
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CHAPTER I 

PROBLEM AND PURPOSE 

Critical thinking and writing have always been an important skill for students; 

they need to be able to problem solve, to collaborate, and to effectively communicate 

inside and outside of the classroom.  However, with a need to ready their students to 

statewide standardized tests, teachers have pushed the skills of critical thinking and 

literacy to the back burner.  Students are rarely asked to collaborate with their peers, to 

problem solve, to get creative, or to develop deeper competencies. Student’s writing 

abilities are no longer a measurable trait of intellect, instead students are graded on how 

well they can bubble in a scantron and regurgitate rote learning.  As a result, many 

students find themselves struggling to be successful in college or in their careers after 

high school due to the lack of thinking and communication skills. 

As a secondary teacher, I know that students need to possess the skills to be 

successful within my science classroom, in other content areas, and to thrive in 

whichever career path they chose after high school. I was fortunate during the school year 

in which this study took place to not teach an End-Of-Course (EOC) tested subject. I had 

more freedom in determining the curriculum of my Anatomy & Physiology class.  This 

freedom sparked my literacy and visual thinking research interests in that I wanted to 

ensure that my current and future students became successful collaborators, thinkers, and 

communicators. I wanted to conduct an action research study that allowed me to 

investigate how classroom instructional strategies can influence the way a student thinks 

and writes. I have taught science for three years and have witnessed first-hand how 
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students were becoming accustomed to the “traditional” style of rote learning and how 

their writing abilities have suffered from lack of literacy skills. Many of my students 

seem unable to work efficiently in a group, to make connections from past to present 

material, to clearly communicate their findings, to think critically, to show evidence of 

their learning, and to properly comprehend written material. 

Thus, the problem I decided to investigate in this action research study was how 

to effectively teach the required science curriculum through a literacy and visual thinking 

system. This study was significant in that learning was no longer centered on the teacher, 

but rather the students were in charge of their own learning while collaborating with 

peers, making connections to real-world applications, using technology efficiently, all 

while mastering content. I wanted to answer these questions in my action research study:  

1. How do content area literacy strategies, such as graphic organizers, 

vocabulary reinforcement, sophisticated texts, and collaboration increase 

students’ critical and visual thinking skills? 

2. How does the integration of content area literacy strategies into the curriculum 

impact students’ literacy skills? 

Definition of Terms 

 End of Course (EOC) test is a term given to a standardized Texas test for a few 

core subjects. These test are initially given at the end of every school year across Texas 

and used to measure a student’s knowledge within a given content. In 2005, Texas 

Governor Rick Perry issued an executive order expressing a need for increased college 

readiness programs in Texas public schools. As a result of this executive order, the Texas 

Education Agency began to develop the “end-of-course assessments (EOC) in geometry, 
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biology, chemistry, physics, and US history and reestablished the development of 

Algebra I” (Texas Education Agency, 2011, p. 189).  

 Twenty-first Century skills or 21st Century skills is a term used to describe a 

“broad set of knowledge, skills, work habits and character traits to be critically important 

to success in today’s world” (Great Schools Partnership, 2016, para 1). These skills 

include life and career skills, information and media skills, and skills that allow students 

to be effect communicators, collaborators, and critical thinkers.  

 English Language Learners (ELL) is a term given to those students who are “an 

active learner of the English language who may benefit from various types of language 

support programs” (National Council of Teachers of English, 2008, p. 2).   

 Action Research is a term give to “a disciplined process of inquiry 

conducted by and for those taking the action. The primary reason for engaging in action 

research is to assist the ‘actor’ in improving and/or refining his or her actions” (Sagor, 

2000, p. 3).  

 Rubric is a term described as “a coherent set of criteria for students' work that 

includes descriptions of levels of performance quality on the criteria” (Brookhart, 2013, 

p. 4).  

 HyperDocs is a term used to describe a “transformative, interactive Google Doc 

replacing the worksheet method of delivering instruction, is the ultimate change agent in 

the blended learning classroom” (HyperDocs, 2017, para 2). HyperDocs aide in digital 

collaboration and critical thinking.  

 Refutational text is a term to describe a text that “challenges the readers; 

misconceptions…. always contain two components: the statement of a commonly held 
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misconception with an emphasis on the currently accepted scientific explanation” 

(Tippett, 2010, p. 953) 

 Visual thinking networks (VTN) is a term introduced by Longo, Anderson and 

Witchy (2002) to describe “new generation of knowledge representation and 

metacognitive learning strategies” (p. 2). These representations may include words and/or 

figures to represent relationships. 

 Higher order thinking (HOT) skills  is a term used to describe thinking that 

“requires that we do something with the facts…..understand them, infer from them, 

connect them to other facts and concepts, categorize them, manipulate them, put them 

together in new or novel ways, and apply them as we seek new solutions to problems” 

(Thomas & Thorne, 2009, para 1).  

In this chapter, I have introduced the research problem and identified the 

questions I need answered. I have also identified vocabulary pertinent not only within my 

classroom, but also to my research study. The terms above are clearly defined and allow 

the reader to understand this research study and thesis.   
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CHAPTER II 

LITERATURE REVIEW 

Today’s 21st Century students must be able to work and succeed in a 21st Century 

world that is ever changing around them.  These students are learning various skills such 

as creativity, innovation, visual and critical thinking, collaboration and communication.  

In addition to learning these vital real world skills, students are also being held 

responsible for learning curriculum in their given content areas. By integrating various 

literacy strategies, visual thinking strategies and project-based-learning (PBL) strategies, 

science teachers can build a strong foundation of 21st Century skills and work to improve 

them during daily instruction. However, before teachers can begin to integrate and 

toimplement various science literacy and visual thinking strategies, they must first be 

fully researched and comprehended.   

Science Literacy  

Nelson (1999) has defined the scientific literate person as one that: 

is aware that science, mathematics, and technology are interdependent human 
 enterprises with strengths and limitations; understands key concepts and 
 principles of science; is familiar with the natural world and recognizes both its 
 diversity and unity; and uses scientific knowledge and scientific ways of 
 thinking for individual and social purposes. (p. 15) 
 

When compared to this definition, many of today’s students are not efficient in scientific 

literacy, which inadvertently has set them up for academic struggles.  For students to be 

successful both within a science classroom and in the outside world, it is essential for 

them to possess scientific literacy skills. Hand and Prain (2002) added that science 

literacy also includes the abilities to construct clear understandings of science skills and 

procedures, while also using the appropriate knowledge and language during discussions. 
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The Common Core State Standards Initiative stated that “students must be prepared to 

read, write, and research across the curriculum, including in history and science” 

(Common Core Standards, 2018, para 18).   Within a science classroom, Shanahan 

(2004) demonstrated that students who were proficient in reading and writing were often 

able to learn various science concepts and retained these concepts better than their peers 

who were not proficient in literacy. As science educators, we need to ask ourselves: if our 

goal is for our students to be successful inside and outside of the classroom, why are we 

not implementing more content area literacy strategies into our curriculum?  

In school districts across the country, many teachers have been tasked to integrate 

reading and writing into their normal curriculum, despite not being English/Language 

Arts teachers. Teaching students to write can be a daunting task, especially when one is 

not an English/Language Arts teacher. Kern, Andre, Schilke, Baron, and McGuire (2003) 

conducted a study that offered five principles to aid classroom teachers in preparing their 

students for a writing curriculum: 

1. Understand that all students have their own voice; teachers can suppose these 

differences by linking student writing to events in a student's life. 

2. During writing lessons, students need to be actively participating; allow 

students to be active in the writing construction process. 

3. Expose students to variety along with direct instruction; offer differing types 

of writing, while also providing guidance during the writing process. 

4. Provide opportunities for discussion; collaboration allows students to hear 

different views and to write from various perspectives.  
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5. Model the writing practice; many students learn best when they can see a 

teacher’s active participation in their writing process. (p. 817) 

Kern et al. (2003) finished by suggesting a “less is more approach”’ to writing. Instead of 

more standards and test preparation, students can be better prepared for writing if they 

were instructed using “thoughtful, focused, and strategic writing lesson plans” (Kern et 

al., 2003, p. 825).  

   A group of faculty members at Indiana University School of Informatics sought to 

promote overall academic literacy throughout their curricula, as they found their students 

lacking in such skills.  Defazio, Jones, Tennat, and Hook (2010) stated that effective 

writing encompassed “learning, comprehension application, and synthesis of new 

knowledge" (p. 34), all higher order thinking skills students need. Defazio et al. (2010) 

sought to find a solution to their research question: “How can faculty members teach their 

students to become effective writers and communicators in the short amount of time that 

there is to interact with and influence them?” (p. 35).  In doing so Defazio et al. (2010) 

adopted the Principles of Undergraduate Learning (PULs), which created a common 

format of learning standards for students. Within the first PUL, Core Communication and 

Quantitative Skills, the students’ ability to “express ideas and facts to others effectively in 

a variety of formats, particularly writing, oral and visual formats” was examined (Defazio 

et al., 2010, p. 34).  

Within the state of Texas, teachers too must follow a set of standards known as 

The Texas Essential Knowledge and Skills (TEKS). Every content area within the state of 

Texas has their own TEKS to follow. Within the Career and Technology Education  

TEKS for the Health Science Education Subchapter, there is a standard that students need 
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to “demonstrate verbal and non-verbal communication in a clear, concise matter, and 

effective manner” in order to be deemed proficient in their course (Texas Education 

Agency, 2015, pp. 6, 10, 12, 15, 17, 22, 31, 33). However, often times this TEK is 

overlooked and it is not included in many core subject areas.. Hand and Prain (2002) 

have emphasized that when students write, their conceptual knowledge is increased and 

their scientific literacy further develops.  

Defazio et al. (2010) presented various case studies in which university faculty 

members used innovated strategies to address writing practices among their 

undergraduate and graduate students. In the four case studies Defazio et al. (2010) 

presented, two of them applied to my research, supporting pedagogical methods I have 

used within my own classroom.  

Defazio et al.’s (2010) second case study focused on a faculty member assigning 

her students weekly discussion writings for which she would provide feedback once they 

were submitted. The faculty member taught two online courses for the School of 

Informatics during the fall semester of 2009.  The online courses required weekly 

discussions that were often based upon that week’s course module, reading assignments, 

and other supplemental material. The final assignment consisted of essay questions based 

on real-world applications. These weekly discussions and the final assignment 

“correspond to PULs communication skills, critical thinking, and integration and 

application of knowledge” (Defazio et al., 2010, p. 38).  At the end of the course, the 

faculty member found a high correlation between those students who actively 

participated in their weekly discussions and high scores on their final writing assessment. 

However, these scores could also be due to students reaching a comfort level in writing 
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assessments. Within my own classroom, students participate in discussions and complete 

projects based on real-world applications. 

 A third case study presented by Defazio et al. (2010) discussed a course in which 

“a qualitative approach was used as a framework to enhance the student’s writing skills” 

(p. 40).  In this course, students worked to articulate research statements, to explore 

scholarly articles, and to conduct a literature review all while following the APA style of 

writing. The professor also implemented a peer-review process, allowing students to 

learn from each other and their mistakes.  Overall, Defazio et al. (2010) found that 

through a qualitative approach, peer-reviews, and instructor feedback there was “an 

increase in writing skills and learning outcomes for students based on their final research 

paper submissions” (p. 41).  This approach to writing has been referred to as writing as a 

process, a strategy supported by the National Council of Teachers of English (NCTE).  

This process includes multiple drafts, feedback from peers, student choice of topic, 

extended time to complete, and conferences with a teacher or peer regarding the 

assignment (Kania-Gosche, 2009). Within my own classroom, I have mirrored this 

approach and implemented a peer-review process while also allowing instructor feedback 

regularly. 

Science literacy can be improved as long as students are introduced to different 

types of science writing such as “combining words and symbols to create meaning in a 

manner that is consistent with the stylist rules of science” (Dlugokienski & Sampson, 

2008, p. 15). Science literacy differs greatly from English literacy in that science literacy 

focuses on expository or informational text.  Reading to gain information differs from 

reading a narrative in English in that science literacy involves students analyzing 
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information, discovering a problem and working for a solution, comparing and 

contrasting differing information, and examining cause and effect of various situations 

(Montelongo & Herter, 2010).  Carrier (2005) explained that within these expository 

texts, students were developing science reading and writing skills by gaining necessary 

science information. 

Many sophisticated texts challenge student’s understanding in unfamiliar ways, 

however educators can face these challenges by implementing various strategies, such as 

scaffolding.  While scaffolding is not a new strategy for many teachers, using it to teach 

reading and writing in science can be seen as uncharted territory. Montelongo & Herter 

(2010) suggested that scaffolding for writing needs to integrate not only reading and 

writing, but also vocabulary instruction using modified sentence completion by 

selecting a content-rich paragraph of four to six sentences taken from a science 

textbook. Then the teacher adds an equal number of extraneous sentences. The 

point is to guide students to read and identify the relevant sentences from the 

irrelevant ones. (p. 89) 

This strategy combination helps in linking recognizable science content with reading and 

writing expository texts.   

Montelongo and Herter (2010) continued by examining how graphic organizers 

and word signals can also help students identify important science content, new 

vocabulary, understanding writing structure, and develop comprehension. Once a student 

is able to gain adequate information from an expository text, they are able to better 

express their investigations and understandings through their writing. During their 

presentation of exercises, Montelongo & Herter (2010) stated that integrating graphic 
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organizers and modified sentence-completion with technology helps pull students into 

21st Century learning while “technology obligates schools to encourage students to fully 

engage its potential in their own learning” (p. 95). It is this literature that influenced me 

to use graphic organizers and technology within my own study.  

Along with expository texts, science literacy can also be improved by using 

refutational texts. These texts introduce a common idea or theory then offers an 

alternative idea or theory that is more acceptable, thus refuting it (Dlugokienski & 

Sampson, 2008).  These refutational texts are essential in science in that they allow 

students to gather more evidence, explain a process, and present findings in a reputable, 

organized manner. Within a science classroom, students must be able to decipher through 

evidence to support their conclusion and determine the most likely respectable outcome. 

Dlugokienski and Sampson (2008) stated that science teachers were able to aide students 

in writing “high-quality refutational texts” while also helping them learn content by using 

writing prompts and rubrics that provided students the focused feedback needed to 

improve their writing (p. 16).  

Creating a well-designed writing prompt is essential in optimizing a desired 

response.  If a prompt is well written, students can easily understand what is expected of 

them and work to successfully write the appropriate response.  Turner and Broemmel 

(2006) stated that there were three main attributes to a science writing prompt:  the 

prompt states a genuine purpose for writing, gets students wanting to write, and aides 

students in planning and structuring their writing. By including these three attributes 

when crafting a writing prompt, teachers can assure that the student can understand the 

assignment and produce a high quality, meaningful writing response. In responding to 
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writing prompts, students are also working towards a skill needed on many college-prep 

writing assessments. Typically, students are under a time limit in responding to these 

“direct writing assessments”, there is no teacher feedback, and students receive their 

score later from an unknown grader (Kania-Gosche, 2009). These on-demand prompts 

should be reserved for higher-level students, for whom writing on demand has become 

second nature. Dlugokienski and Sampson (2008) continued by stating that teachers 

should design and use a structured writing prompt, giving students all of the information 

they need to begin writing.  Dlugokienski and Sampson’s (2008) study gave guidance in 

using writing prompts for my own action-research study.  

These structured writing prompts could prove extremely helpful with ELLs and 

low level special education students, as they often need assistance in literacy.  Struggling 

writers can also succeed by using a “five-paragraph essay” formula, which aides in 

organization skills and gets these students actively writing (Kaina-Gosche, 2009).  

A writing prompt must be paired with an analytical rubric.  By using rubrics, 

learning and writing expectations are clearly outlined for both student and teacher.  

Analytical rubrics can be used within the classroom to “determine students’ current level 

of achievement, diagnose their strengths and weaknesses, and allow them to learn more 

about what they know or can do” (Dlugokeinski & Sampson, 2008, p. 18).  Typically, 

rubrics are divided into sections (e.g., content and vocabulary) which are then followed 

by descriptions and performance levels.   

By exposing students to refutational and expository texts within a science 

classroom, having them collaborate on these readings, providing structured writing 

outlines, scaffolding writing strategies, allowing students to peer review, and grading 
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student writing on rubrics science educators can work to improve their students’ literacy.  

These literacy skills will aid students in being successful within the science classroom, 

and also across all their studies and beyond high school.   

Visual Thinking 

The term “visual thinking” was first introduced by Arnheim (1969), who stated 

that the “perception of shape marks the beginning of concept formation” (p. 27).  Visual 

thinking networking (VTN) allows students to take charge of their own learning in a 

more meaningful, critical fashion. Visual thinking networking “extends the notion of 

Bloom’s contexts of meaning by offering a place for learners to incorporate her/his visual 

metaphors as referents for non-concrete experiences” (Longo, Anderson, & Wicht, 2002, 

p. 3). Visual information can be portrayed through various methods such as interactive 

technology applications, images, flow charts, diagrams, videos and simulations.  

In order to implement a visual thinking method, Raiyn (2016) illustrated that 

teachers must introduce their students to a visual learning environment and tools, such as 

information and communication technologies (p. 115).  This aids in prepping students for 

visual higher order thinking (HOT) skill analysis and for their own visual self-

assessment. Longo et al. (2002) expressed three knowledge representations strategies 

(KRS) that have been used within the last three decades across education: concept 

mapping, clustering, and mind mapping. All three of these KRS strategies differ in many 

ways but result in the same representation of constructed knowledge (Longo et al., 2002, 

p. 4).  By using visual thinking, students are also able to incorporate “visual metaphors as 

referents for non-concrete experience” through using colors, shapes, symbolic 

visualizations, and activating prior knowledge (Longo et al., 2002, pp. 3-4).   
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With an end goal of problem solving and critical thinking, VTN can help build a 

meaningful foundation of knowledge that shows the relationships between various 

concepts, theories, and principles (Longo et al., 2002, p. 9).  Longo et al. (2002) found 

that there were four steps in how VTN aided problem solving:  

1. Encoding 
2. Creating mental representations that depict relationships  
3. Effective goal planning 
4. Transfer of knowledge to a novel problem. (p. 9) 

 
Longo et al. (2002) conducted a ten-month study with 56 ninth grade earth 

science students, who all received the same instruction during the academic year from 

one teacher.  Their main research question was: “To what extent is earth science learning 

improved when students use VTN strategies compared to controls who use a placebo 

consisting of a writing project?” (Longo et al., 2002, p. 11).  During their study, Longo et 

al. (2002) randomized students into three classes with one class as the control group and 

the other two as the experimental group. Throughout the study, VTNs were used as tools 

for metacognition to represent knowledge acquired by students. At the end of major units 

of study, Longo et al. (2002) gave both their experimental and control group the same 

earth science concepts and students were given the choice of four levels to create a VTN 

to represent their knowledge:  

1. Networks of conceptual labels in black/white 

2. Networks of conceptual labels in color 

3. Networks of conceptual levels with black/white symbolic or pictorial images 

4. Networks of conceptual labels with color symbolic or pictorial images (p.12)   

Students were allowed change their level of representation at any time throughout the 

study. The students in the experimental group were given no instructions in how to think 
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visually however, they were given guidelines how to make their VTN. The control group 

was given instructions on “how to use a variety of writing strategies, such as fictional 

writing or prose to express their understanding of the same set of earth science concepts” 

(Longo et al., 2002, p.12).  

At the end of their research study, Longo et al. (2002) noted several positive 

findings with respect to student’s problem solving achievement: earth science learning 

was improved for students who used VTN strategies and learning was most improved in 

the area of problem solving for students who used color in their VTN strategies. In 

addition, students who used color VTN strategies had a significantly greater pre-post 

achievement gain of earth science knowledge than those who used black/white VTN 

strategies (Longo et al., 2002, p 15).  Overall, Longo et al. (2002) found a 26% gain in 

problem solving achievement for their experimental group, compared to 12% gain with 

their control group (p. 21). The highest gains were found in those students who used 

color VTN strategies. The findings of Longo et al. (2002) sparked my research interest 

for visual thinking and implementing a variety of VTN instructional strategies within my 

own study.  

          Ritchhart, Turner, and Hadar (2008) reported on a project that revealed how 

concept maps can uncover students’ thinking by enveloping them in a classroom where 

thinking is valued, visible, and actively promoted as part of the everyday experience.  

Ritchhart et al. (2008) sought to uncover thinking by making it feel authentic, being open 

for discussion, eliminating the concept of “right or wrong answers” and being transparent 

so classroom teachers could see themselves as researchers of their own students (p. 6).  
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With concept mapping, students first write their ideas in boxes or circles around the page, 

then the boxes or circles are connected via arrows indicating relationships between ideas.  

For their research study, Ritchhart et al. (2008) included 239 grades three through 

11 students in an Australian Jewish school, who were enrolled in classes where teachers 

were “actively involved in promoting the development of students’ thinking” (p. 8).  

These students created concept maps as part of their regular coursework.  Directions from 

their teachers were given using a concept mind prompt: “What is thinking? When you tell 

someone you are thinking, what kind of things might actually be going on in your head?”  

with the term ‘thinking’ written in the middle of the page and students were asked to 

record their ideas (Ritchhart et al., 2008, p. 9). In order to obtain higher-level responses 

from students, Ritchhard et al. (2008) provided additional concept map prompts:  

1) think of a time when it was difficult or hard for you to think; what kinds of 
things did you do then? 2) think about times when you knew you were doing 
some good thinking; what were you doing then? 3) think of someone you consider 
to be a good thinker; what kinds of things does this person do that makes him or 
her a good thinker? (p.10).  

When examining student work, Ritchhart et al. (2008) identified common themes 

among concept maps and found four main types of responses: associative, emotional, 

strategic, and meta. Associate involved responses that were associated with thinking, 

emotional responses showed an affective connection to thinking, strategic responses 

involved students mentioning general or specific thinking actions, and meta responses 

“focused on epistemology, the nature of understanding, and conceptualizations of 

building knowledge” (Ritchhart et al., 2008, p.14).  

Ritchhart et al. (2008) examined the students’ maps via two modes of 

investigation: students received a score from the total number of comments in each 
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category and a ‘sophistication’ score. These two measurements were then computed in 

order to obtain a score for each student’s concept map.  In summary, Ritchhart et al. 

(2008) found that students were able to engage in discussions of thinking strategies and 

students were alerted to a different type of learning, one that “is more investigative, 

participatory, and personal” (p. 21). Within my own classroom, my students have 

completed many mind maps, or “Brain Explosions” as we call them in my anatomy class. 

These are typically done in a collaborative manner with members of each group making 

various contributions. 

Reilly, Ring, and Duke (2005) specified reasons why visual thinking should be 

used as a teaching method including: all students have the opportunity to express their 

opinions, the teacher encourages active participation from all students, students show 

openness to other ideas and conclusions, and all information is analyzed uniquely.  

Once introduced to both a visual structure and sets of symbols, students 

“automatically excite the corresponding concepts and cause them to be loaded into 

working memory” (Ware, 2005, p. 29). Ware (2005) continued that problem solving can 

be aided with visual learning, helping to establish patterns, rapid queries, activation of 

knowledge, and the creation of visual/verbal working memories (p. 32). After creating a 

solid foundation for visual thinking, thinking expectations and thinking routines are 

established, two key forces Ritchhart (2015) discussed in his book Creating Cultures of 

Thinking.  Expectations allows a learning-oriented classroom to form, where attention is 

focused on the learning as a priority not the actual work or assignment that is placed in 

front of students (Ritchhart, 2015, p. 45).  In partnership, routines help establish an 
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active, engaged learning experience that can help uncover student’s thinking (Ritchhart, 

2015, p. 177).   

21st Century Skills 

 As an educator, it is easy to focus on content standards that students need to know 

to pass classroom assessments and even standardized assessments. However, it can prove 

to be a challenge to implement content standards while integrating the necessary 21st 

Century skills to students. Metz (2011) stated “we can’t continue to teach for a world that 

no longer exists. Our schools must change to meet the needs of the modern economy and 

world” (p. 6).  It is imperative that today’s students have the needed skills to be 

successful outside the walls of a classroom. These skills can be classified into four 

domains: digital age literacy, inventive thinking, effective communication, and high 

productivity (Turiman, Omar, Mohd Daud, Osman, 2012).  

In his book, Wagner (2008) discusses the seven survival skills for the 21st 

Century: 

1. Critical thinking and problem solving 

2. Collaboration and leadership 

3. Agility and adaptability 

4. Initiative and entrepreneurialism 

5. Effective oral and written communication 

6. Accessing and analyzing information  

7. Curiosity and imagination (Wagner, 2008). 

Wagner (2008) noted that “work is no longer defined by your specialty; it’s defined by 

the task or problem you and your team are trying to solve or the end goal you want to 
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accomplish” (p. 15). Therefore, it is increasingly important for students to be able to 

thinking critically and solve a variety of problems in a many different ways. Critical 

thinking and problem solving are not skills that are frequently tested on SAT, ACT or 

state standardized tests. Annmarie Neil defined critical thinking as “taking issues and 

situations and problems and going to root components; understanding how the problem 

evolved” (as cited in Wagner, 2008, p. 16).  

The second survival skill involves students collaborating across networks and 

leading with influence. When in the workplace, many times collaboration occurs using 

technology with others who may be across the street, across the country or across the 

globe. This leads students to develop a skills called “global awareness.” The Partnership 

for 21st Century Learning defined global awareness as: 

- Using 21st Century skills to understand and address global issues.  

- Learning from and working collaboratively with individuals representing 

diverse cultures, religions, and lifestyles in a spirit of mutual respect and open 

dialogue in person, work and community contexts 

- Understanding other nations, cultures, including the use of non-English 

languages. (Partnership for 21st Century Learning, 2018).  

Leading with influence is about “how citizens make change today in their local 

communities—by trying to influence diverse groups and then creating alliances of groups 

who work together towards a common goal” (Wagner, 2008, p. 28). By accessing this 

skill, students can go out into the world and become effective citizens.  
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The third survival skill identified by Wagner (2008) included students being agile 

and adaptable. This requires students to overcome challenges and to change direction 

when needed, since the workforce and global economy is ever changing.  

Initiative and entrepreneurialism was the fourth survival skill. Wagner (2008) 

noted during interviews with business leaders that “they want to see individuals take 

more initiative and even be entrepreneurial in terms of the way they seek out new 

opportunities, ideas, and strategies for improvement” (p. 32).  

The fifth survival was for students to have both effective oral and written 

communication skills. Students need to be able to clearly communicate their findings and 

understandings within the classroom. Within the work force, employees need to be able 

to communicate via e-mails, make presentations, and often submit reports for their 

organization. However, business leaders often fail to understand that effective 

communication skills are not always taught within the classroom. When asked by 

Wagner (2008) what advice he had for teachers, Rod Gordon a retired US Army colonel 

stated: “Teach them to write! Effective communication is key in everything we do- 

people need to learn to communicate effectively with each other and with external 

communities” (p. 35). 

The sixth survival skill includes being able to access and analyze information. In a 

world where information is at our fingertips, students need to be able to decipher through 

information, to evaluate it and to determine what information is needed and what is not.  

The seventh and final survival skill Wagner (2008) presented was creativity and 

imagination, these aid in “not only solving problems but also in developing new or 

improved products or services” (p. 38). Clay Parker, President of the Chemical 
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Management Division of BOC Edwards, once shared (2008) the importance of creativity 

and imagination in the workplace: “I want people who can think- they’re not just bright, 

they’re also inquisitive. Are they engaged, are they interested in the world?” (Wagner, 

2008, p. 39) 

 My goal is for my students to all have a knowledge of and possess these seven 

skills before they graduate. The findings of the literature review have been relevant to my 

action research study in further explaining what and why these skills are important for 

students. However, before I can begin to teach and measure these skills, I must know how 

to teach them.    

 Saavedra and Opfer (2012) evaluated nine lessons on teaching 21st century skills, 

explaining that many of the lessons “especially transfer, metacognition, teamwork, 

technology, and creativity are also 21st century skills in themselves” (p. 9). These lessons 

are summarized in Table 2.1. My goal is for my students to build a strong foundation of 

21st Century skills in order to be successful both inside and outside of the classroom. 
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Table 2.1  

N
ine Lessons for Teaching 21st C

entury Learning 

Lesson 
S

um
m

ary 

M
ake it relevant 

The first of these lesson skills included m
aking the curriculum

 relevant to the 
students’ lives.  

Teach through disciplines 
“The skills associated w

ith the production of know
ledge w

ithin the discipline” ( 
S

aavedra &
 O

pfer, 2012, p. 10). 

D
evelop thinking skills 

R
everse the w

ay students spend instructional tim
e: reading content at hom

e w
hile 

using class tim
e to w

ork on problem
s and asking thought-provoking questions. 

E
ncourage learning 

transfer 
S

tudents taking the know
ledge gained in one content area and applying it to another 

content area or an area outside of school. 

Teach students how
 to 

learn 
Learn on their ow

n, m
aking them

 aw
are of how

 they learn, or m
etacognition. 

A
ddress 

m
isunderstandings directly 

S
tudents need to have skills m

odeled by teachers or allow
 students to actively solve 

a problem
 w

ithin a lesson. 

Treat team
w

ork like an 
outcom

e 
Teachers constructing lessons that allow

ed students to collaborate, w
ork in groups to 

solve problem
s, discuss concepts and develop argum

ents 

E
xploit technology to 
support learning 

U
se technology w

ith students to “prove new
 w

ays to develop their problem
 loving, 

critical thinking, and com
m

unication skills” (S
aavedra &

 O
pfer, 2012, p. 11-12).   

Foster creativity 
“creativity is prized in the econom

ic, civic, and global spheres because it sparks 
innovations that create jobs, address challenges, and m

otivate social and individual 
progress” (S

aavedra &
 O

pfer, 2012, p. 12). 
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 Duran, Yuassey and Yaussy (2011) created an activity called Race to the 

Future, which incorporates 21st Century skills into core subject instruction and 

positively impact student engagement. For the activity, Duran et al (2011) gave 

students a list of materials that included envelopes, M&Ms, paper bowls, blank CDs, 

transparencies, and other various classroom items. The instructions called for dividing 

a class into smaller groups of three to five students and allowing them to read the 

directions, providing them an answer sheet, and a goodie bag containing items that 

would help students decipher clues as well as some items that would distract students. 

The facilitator gave students an envelope with the first clue, groups worked together to 

decode the clue and returned to the facilitator with the correct answer. Students 

followed this same procedure until all of the clues had been solved. Within this 

activity, students “work creatively and cooperatively with their teammates to 

successfully solve problems presented to them as five clues related to science content” 

(Duran et al., 2011, p. 104). Duran et al. (2011) suggested using this activity as an 

assessment or review tool for any content area.   

 The reviewed literature was crucial in influencing my research study and 

provided guidance on curriculum implementations and types of assignments to 

incorporate into my lessons during the research study. Also, these literature selections 

allowed me to see how action research studies were set up, how methodology was 

conducted, and how to report my findings. While I struggled to find specific high 

school science literacy articles, I was able to find pieces of research used in other 

content areas that I was able to modify for my research study.  
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CHAPTER III 

METHODOLOGY 

During the course of this action research study, my Anatomy & Physiology 

classes studied the nervous system, cardiovascular system and respiratory system. 

Throughout these instructional units, students completed assignments requiring 

collaboration, HyperDocs, literacy assignments, and visual thinking assignments. 

HyperDocs were completed via Google Docs and required students to research various 

topics within a unit and apply that research to a clinical scenario. Literacy assignments 

included readings from journal articles in which students located and defined new 

vocabulary, identified main ideas and supporting details, and then completed an 

abstract from the knowledge of the article. Visual thinking assignments, such as mind 

maps and visual notes, were conducted as formative and summative assessments.  

Instructional Units 

Within the nervous system unit, students collaborated to complete a dissection 

of a sheep’s brain and completed a cranial nerve practicum during which students 

performed various tasks to test their cranial nerve function. The HyperDoc for this unit 

involved students identifying various neurotransmitters, creating a table that identified 

the anatomical effects of drug addiction, and answering a real-world scenario. A copy 

of this HyperDoc can be found in Appendix A. There were two literacy assignments 

within this unit: (1) reading a journal article titled “Addiction and the Brain: The Role 

of Neurotransmitters in the Cause and Treatment of Drug Dependence” by Thomkins 

and Sellers (2001) then the completion of a reading guide and (2) a book study over 
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The Tale of the Dueling Neurosurgeons by Sam Kean. Copies of the reading guide and 

book study can be found in Appendix B and Appendix C respectively.   

Collaborative assignments in the cardiovascular unit included pig heart 

dissection and creating a patient care plan for a heart attack patient. During the 

cardiovascular system unit, students completed a HyperDoc over various heart 

diseases, comparing the diseases to each other, classifying the diseases and ranking 

them in order of seriousness. There was one literacy assignment in the cardiovascular 

unit, a writing assessment in which students responded to their choice of prompt. A 

copy of these prompts can be found in Appendix D. Students were given graphic 

organizers to aid in the writing process. A copy of these graphic organizers can be 

found in Appendix E.  Visual thinking activities in the cardiovascular unit included 

students drawing an anatomically correct heart and illustrating the flow of blood 

through the heart.  

Within the respiratory system unit, the collaboration assignment involved 

students working together to research five respiratory diseases and then present their 

work to their peers. A HyperDoc assignment followed the collaboration assignment 

for which students had to build a patient history for one of the five diseases and justify 

why their patient needed a lung transplant. Literacy assignments within the respiratory 

system included reading an article titled “Access to Lung Transplantation: The Long 

and Short of It” by Dr. Weill (2016), then completing a graphic organizer to identify 

vocabulary, main topics and supporting details, followed by creating a synopsis of the 

article in their own words. For the visual thinking assignment, students created a 
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visual representation on how the lungs work along-side the cardiovascular system to 

exchange gasses and identify key vocabulary words. 

A triangulation matrix showing assignments and which research questions they 

correlate is provided in Table 3.1. Sagor and Williams (2017) suggested using a 

triangulation matrix to ensure “that the findings and conclusions that emerge from 

your research will possess from validity and reliability” (p. 111). 

Table 3.1  

Matrix Showing How Research Questions and Data Sources Were 

Triangulated 

Research Question Data Source 1 Data Source 2 Data Source 3 

How do content area 
literacy strategies, 
such as graphic 
organizers, 
vocabulary 
reinforcement, 
sophisticated texts 
and 
collaboration,increase 
students critical and 
visual thinking skills? 
 

• Artistic Brain 
• Addiction 

HyperDoc 
 
 

• Draw A 
Heart 

• Heart Flow 
• Achy 

Breaky 
Heart 
HyperDoc 

• Draw Your 
Breath 

How does the 
integration of content 
area literacy 
strategies into the 
curriculum impact 
literacy skills? 

 

• Dueling 
Neurosurgeon 

• Book Study 

• Heart 
Smarts 
Writing 
Assessment 

• Writing 
Graphic 
Organizer 

• Addiction & 
The Brain 
Journal 
Article & 
reading 
guide 

• Assess to 
Lung 
Transplant 
Article & 
Reading 
Guide 
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In performing an action research study within my own classroom setting, I was 

aiming to improve my own instructional strategies while also improving the literacy 

and critical thinking skills of my students.  I have obtained no formal training on 

content literacy, therefore I researched literacy strategies and implemented them 

within my own science classroom. This action research study included a mixture of 

data sources that provided both qualitative and quantitative data. By using a mixed 

methods action research approach, I was able to use a variety of data to increase 

dialogues between myself and students and increase student collaboration.  

Participants 

I studied high school juniors and seniors within my own Anatomy & 

Physiology classroom in urban West Texas. Students were randomly assigned to me 

by the campus counselors in July.  This research study involved normal everyday 

educational routines and all activities completed during this study were part of the 

normal campus curriculum for Anatomy & Physiology. Initially the study included 40 

of the 97 students taking Anatomy & Physiology, but then the decision was made to 

target as smaller population of approximately 12 students that included all genders, 

diverse ethnic groups, all 16-18 years of age.  Pseudonyms for these students have 

been provided in Table 3.2.  

Twelve students were selected from the 25 students who returned signed 

permission slips. The students’ names who returned signed permission slips were 

placed in a spreadsheet, each name corresponding to a number, then using a random 

number generator, twelve participants were selected. The participant number of twelve 
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was selected as a manageable number in order to collect and analyze data within a 

reasonable amount of time.  

Table 3.2  

Information on the Twelve Participants 

Pseudonym Description 
Cammie Senior, wants to be an elementary school teacher, very quiet in 

class, Instructional Practice in Education & Training student.  
Caty Junior, classified as economically disadvantaged & receives 

free/reduced lunches, very artistic, often struggles with assignment 
due dates. 

David Junior, student athlete, very quiet in class, good rapport among 
peers, wants to major in electrical engineering, second oldest of 
four children. 

Jason Senior, very artistic, English Language Learner (ELL) student, only 
been in America for two years, wants to attend an art school Fall 
2018, second oldest of four children. 

Kade Junior, student athlete, oldest of two kids, very outgoing and well 
liked among his peers, difficulties with his biological father have 
plagued him during this school year. 

Mallory Senior, very outgoing student, oldest of five kids, works well with 
her peers, 

Nellie Junior, ELL student, Health Science student, AP Student, came to 
America ten years ago, tested out of LEP program seven years 
ago.  

Phyllis Junior, ELL student, Health Science student, quiet in class.  
Rose Junior, ELL student, Health Science student, came to America four 

years ago, tested out of LEP Program last year. 
Stefani Junior, AP student, a leader among her peers, previously attended 

a private elementary and middle school, Friends In Service for 
Hunger Club member (they help feed low income students in our 
school) Student Council Member. 

Tiffany Senior, first in her family to go to college, single parent household, 
AP student, oldest of five children, interested in a Forensic Science 
career. 

Trey Senior, AP Student, student athlete, very outgoing, oldest of three 
children, often struggles with assignment due dates.  



Texas Tech University, Meagan E. Hill, August 2018 

 29 

 

An information sheet was sent home for parent consent after securing IRB 

approval.  A copy of the IRB approval letter and the parent information sheet can be 

found in Appendix F and Appendix G, respectively.  

Ethical Concerns 

In writing the IRB, I have attempted to address any possible ethical concerns for 

the participants in this study. Parents were notified of the study taking place within the 

classroom, they signed a consent form allowing their child to take part, and they had the 

opportunity to be informed of this study’s findings. Student work was de-identified prior 

to analysis and student’s names were changed for discussion purposes. Permission had 

been granted from the school district to conduct this research study.  

Context of the Study  

 This study took place in a high school in suburban West Texas, Tumbleweed 

High School (THS).  At this THS, Anatomy & Physiology was an upper-level elective 

science class with emphasis on project-enhanced learning. In total, this high school 

campus educates 2,278 students daily. Student information was categorized several 

ways, as seen in Table 3.3. 
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Table 3.3  

Student Demographics 

                         
Category 

          
Campus 

A&P Students 
N=97 

Study Participants 
n=12 

Econ. Disadvantaged 53.7% 4 1 

ELL 5.26% 14 4 

Sped/504 
 
Ethnicity 
 

3.73% 6 0 

African American 12.86%             16 3 

Hispanic 34.81% 23 0 

White 42.43% 42 4 

American Indian 0.74% 1 0 

Asian 5.66% 9 4 

Two or More 
Races 

 
Classification 
 

3.46% 3 0 

Juniors 27.04% 54 7 

Seniors 22.87% 43 5 

 
Data Sources 

 This study included a mixture of data sources including archival data, student 

work collected through observations, and course evaluation data.  By incorporating 

both quantitative and qualitative data, I have accessed a variety of data sources. The 
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project enhanced nature of the Anatomy & Physiology course allowed for increased 

dialogue between myself and students and increased student collaboration. 

I have noted personal characteristics of students, including if they were an only 

child, single parent household, and so on.   I have chosen archival data due to my 

students completing several writing and visual thinking assignments throughout the 

school year, both formal and informal in nature.  Rubrics were used to score writing 

assignments and visual thinking assignments. A copy of these rubrics appears in 

Appendix H and Appendix I, respectively.  

Observational data was chosen because of the atmosphere in my classroom in 

which students are typically up and moving around the room, working in groups and 

collaborating almost daily.  Observational data was recorded in a journal; I made note 

of how student conversations were going, such as were they asking higher-order 

questions, communicating effectively, or using peer-review constructively. The 

activity analysis from these observations can be seen below for each instructional unit 

in Table 3.4, Table 3.5, and Table 3.6. 
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Table 3.4  

Activity Analysis - N
ervous System

 

E
vent or A

ctivity 
D

ate of O
ccurrence 

F
requency 

C
om

m
ents 

T
he A

rtistic B
rain 

1/11/2018 
E

very class period 
-S

 outlined each lobe in a 
different color 

-M
any S

 picked the sam
e 

characteristics to draw
 

-m
any S

 used a m
ix of 

pictures and phrases 

-T
he E

S
L and A

.A
 students 

drew
 better quality than the 

w
hite students.  

A
ddiction reading guide 

1/18/2018 
E

very class period 
-S

 read for 20 m
inutes, 

T
H

E
N

 go the reading guide.  
-H

igher order thinking 
reflection questions 
 

A
ddiction reading guide 

1/18/2018 
T

hree students 
-E

S
L students w

rote their 
ow

n versions of w
ords in 

their ow
n language. 

N
eurotransm

itter H
yperD

oc 
1/19/2018 

A
bout ½

 students 
-list &

 description of 
neurotransm

itters (vs. 
others w

ho JU
S

T
 listed)  
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Table 3.5  

Activity Analysis - C
ardiovascular System

 

E
vent or A

ctivity 
D

ate(s) of O
ccurrence 

F
requency 

C
om

m
ents 

H
eart D

issection 
2/14/18 

E
very class period 

-S
 decided am

ongst 
them

selves w
ho w

ould 
dissect, read instructions, 
w

rite dow
n answ

ers, etc.  
A

chy B
reaky H

eart 
2/22-2/26/2018 

E
very class period 

-S
 w

ere not happy w
ith m

y 
choosing the groups for 
them

. 
-M

any S
 em

erged as 
leaders, getting their groups 
started on the assignm

ent 
-D

igital D
elegation form

 w
as 

useful to keep S
 on track. 

 
H

eart F
low

 
2/9/2018 

T
w

o students 
-H

and w
rote out the flow

 of 
the blood first before 
beginning the G

oogle 
D

raw
ing 

H
eart F

low
 

2/9/2018 
A

bout ½
 students 

-w
orked in pairs, one person 

started at the end the other 
started at the beginning.  
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Table 3.6   

Activity Analysis - Respiratory System
 

E
vent or A

ctivity 
D

ate of O
ccurrence 

Frequency 
C

om
m

ents 

B
uild-A

-C
ase 

3/8/2018 
E

very class period 
-S

 w
orked in pairs to build a 

patient over their pre-
determ

ined respiratory 
disease. 
-S

 cam
e up w

ith nam
es and 

scenarios for their patient 

B
uild-A

-C
ase, S

ilent D
ebate 

3/9/2018 
E

very class period 
-S

 rem
ained silent for the 

entire debate 
-S

om
e S

 stuck to the m
edical 

aspect of their patients (vital 
signs, m

edical history) 
-O

ther S
 added in sentim

ental 
inform

ation about their patient 
(father of 3 kids, etc.) 

D
raw

 Y
our B

reath 
3/1/2018 

25 students (out of the 97 
total) 

-D
rew

 anatom
ically correct 

lungs  

D
raw

 Y
our B

reath 
3/1/2018 

20 students 
-D

rew
 figurative 

representations of vocabulary 
term

s  

A
ccess To Lung Transplant-

R
eading G

uide 
4/5/2018 

3 students 
-E

S
L students again used their 

native language during the 
vocabulary section 
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 When assessing students on their writing or visual thinking assignments, I 

collaborated with my co-teacher, Kisaundra Harris, to determine if our grading was on 

the same level and calibrated effectively. We met weekly to discuss our students’ 

progress and monitor lessons as needed. We looked for patterns of student answers on 

writing assignments to determine if we needed to adjust a writing prompt.  

Data Collection 

 Writing assignments for the Anatomy & Physiology students took place once 

every three weeks. Students also completed an informal and a formal writing 

assignment during this time, each being graded via a rubric.  Observations took place 

nearly daily, with me taking notes of how students were engaged in the content and 

how they were interacting with one another. During observations I watched for the 

following: (1) were students making connections to prior material? (2) were students 

communicating effectively? (3) were students using appropriate science vocabulary? 

Analysis of Quantitative Data 

When compiling data, I used analytical rubrics for the writing and visual 

assignments; the same rubric was used for every formal writing assignment and 

another rubric was used for every informal writing assignment. By doing this, the data 

were more aligned and I was able to monitor student’s progress more accurately. 

Quantitative data was charted to show how many students scored numerically 

in each section of the rubric and how many students received a low, middle, and high 

score on each writing assignment and visual thinking assignment. Archival data was 

also charted to show student progress from the start and end of the research time. All 

data compiled and organized were reported appropriately and used to determine if 
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various writing instructional strategies can, in fact, improve students’ writing scores 

and abilities and what instructional strategies can influence students’ critical thinking. 

Analysis of Qualitative Data 

When analyzing qualitative data, I was able to look at my activity analysis (as 

seen in Tables 3.4, 3.5, and 3.6).  This allowed me reflect on various events and 

activities within my classroom and how student’s reacted, how they solved a problem 

they were presented with, and how they each approached an assignment in their own 

unique way.  

During student collaboration, I was able to witness students using increased 

relevant content vocabulary and their collaboration skills increased; students were able 

to relate content knowledge to real world problems and successfully use digital tools 

in their collaboration. Throughout the implementation of these strategies, students 

showed me that they had become accustomed to my 21st Century learning style of 

teaching. This became evident from the quality of student work turned in, the free 

responses from the Course Evaluation, and students rating themselves on the Course 

Evaluation.  

Trustworthiness 

 Within the qualitative aspects of this study, ensuring that the research is 

credible, transferable, confirmed and dependable is vital. By using the triangulation 

matrix as mentioned before, I have been able to ensure that my research is accurate 

and credible. This action research study is able to be transferred to other content areas 

due to the nature of the instruments used. Literacy is applicable across all disciplines, 

as reading and writing is needed and visual thinking is able to be adapted to any topic 
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and content area. The participants’ responses are confirmed unique and do not reflect 

any biased opinions of me, the researcher. Responses to surveys and the samples of 

student work are available to ensure their authenticity. This study is dependable in that 

it could be duplicated in another setting and obtain similar results.  

Summary 

 In this chapter, I provided an overview of the assignments the participants 

completed, identified the demographics of my campus and the research participants, 

gave identities to the twelve participants within the study and background information 

on them and triangulated my research questions. I also ensured my research was 

reliable and trustworthy by triangulating my research questions and this study provides 

authentic results due to the fact that these are actual students participating in normal 

classroom activities and assignments.    
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CHAPTER IV 

DATA DISCUSSION 

Chapter IV presents the findings of the analysis collected for this study. Data 

included the course evaluations given at the beginning of the study and end of the 

study, as well as data obtained through the three instructional units taught during the 

course of this study. Both qualitative and quantitative data was collected for this study. 

This data helped answer this study’s research questions: 

1. How do content area literacy strategies, such as graphic organizers, 

vocabulary reinforcement, sophisticated texts and collaboration increase 

students’ critical and visual thinking skills? 

2. How does the integration of content area literacy strategies into the 

curriculum impact students’ literacy skills? 

Course Evaluations 

Due to the nature of my research questions, I needed to find another way to 

gather data besides observations and student work. By creating a Google Form 

assigned via Google Classroom, I was able to gather data in an efficient and trackable 

manner in the form of a course evaluation. I wanted to be able to see student’s 

responses regarding literacy assignments and rate their 21st Century learning skills, as 

well as be able to measure growth and see if students believed their abilities changed 

as a result of implementing sophisticated texts and writing assignments and the 

integration of instructional strategies such as graphic organizers, vocabulary 

reinforcement and collaboration.  
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I was also able to compare students’ responses to show changes in their growth 

and achievement, as well as their thoughts about the course.  During this action 

research study the course evaluation was given on two dates. When the first course 

evaluation (Beginning of the Study) was given in early February, when the research 

study began, 54 students responded. When the course evaluation (End of the Study) 

was given again in April, at the end of the research study, 42 students responded.  

Questions on this course evaluation included:  

1. Which route are you taking after graduation?  

2. What career path are you choosing after high school?  

3. How do you approach the readings we do in class?  

4.  How do you approach the writing assignments we do in class?  

5. How would you rate your collaboration skills, creativity skills, critical 

thinking skills, and problem solving skills?  

6. Please identify what you consider to be the strengths of this course.  

7. What advice would you give to another student who is considering taking 

this course? and  

8. How would you improve this course?  

Preview of data from both the Beginning of the Study and the End of the Study 

Evaluation has been provided in Table 4.1.  
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Comparison of the Two Evaluations    

 Students were given the course evaluation as an assignment via Google 

Classroom. However, students were not given a grade on this course evaluation as it 

was simply they could complete on their own time. The same evaluation was given 

both in February and April.  The evaluation was first made available on February 6, 

this was after IRB approval, after my school district gave approval, parental 

permission was received and participants were chosen. The End of the Study 

evaluation was made available to students between April 16-26, 2018. This time 

period was selected because of not wanting to interrupt state and AP testing and 

seniors having to turn in their Chromebooks to the campus.  

Question 1: Which route are you taking after graduation? 

Beginning of the study. This course was taught to juniors and seniors, many 

whose degree plan consists of special endorsements to prepare them for the rigor of 

college. However, some students have decided to take an alternative route for their 

post-secondary education. Of the 54 students who responded, data from the Beginning 

of the Study indicated that one (1.9%) student responded that he or she would be 

attending a trade school, three (5.6%) of students responded they would be joining the 

military after high school, 22 (40.7%) students were planning to attend an out of state 

four-year university while 28 (51.9%) students were planning to attend a four-year 

university within the state of Texas.  

End of the study. Of the 42 students who responded to the End of the Study 

Course Evaluation, one (2.4%) student stated he/she would be attending trade school, 

eight (19.0%) students stated that they were planning on attending and out of state 
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school, while 33 (78.6%) students stated that they were planning on staying within the 

state of Texas for college.  At the beginning of the study, 51.9% of students stated that 

they would be staying within the state of Texas for college while 40.7% of students 

stated that they would be attending an out of state four-year university, These changes 

may be due to the students who responded or from students learning more about 

colleges from representatives coming to give information as the school year went on.  

Question 2: What career path are you choosing after high school? 

Beginning of the study. As show in Table 4.1 above, the majority (42.6%) of 

students in this Anatomy & Physiology class are going into the medical profession, 

either as doctors, nurses, CNAs, etc. However, other students chose different career 

paths: one (1.9%) student stated “I don’t know yet”, two (3.7%) students stated 

Psychology, two (3.7%) stated Engineering, three (5.6%) students stated they were 

going into Business, four (7.4%) stated Education, five (9.3%) stated they were going 

into Political Science/Law, and seven (13%) students stated they were going into 

Arts/Humanities. Other career paths responded included: Military/Police, 

Architectural Design, Economics, Criminal Science.  

End of the study. Within the students who responded, the majority (42.9%) 

were still choosing to go into the medical field after high school. While one (2.4%) 

student each responded they were choosing Dental Hygiene, Computer Information 

Systems, Firefighter, or Kinesiology. Two (4.8%) students stated they were still 

undecided about a career path, or students selected Psychology, and Political 

Science/Law, each respectively. Three (7.1%) students stated they would be going into 
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Education. Four (9.5%) students stated they were choosing to go into Art & 

Humanities, Five (11.9%) students responded they were choosing to go into Business.  

Question 3: How do you approach the readings we do in class? 

Beginning of the study. When students initially began this course, they were 

not prepared to have reading and writing assignments almost weekly. When reading 

assignments were initially given at the start of the year, no instructions were given as 

to how students should approach them. Simply put, they would pick up a copy of an 

article and a reading guide and be given instructions on when the reading guide was 

due. However, at the beginning of the second semester, students were given pointers 

of things to look for/think about when reading. These pointers became known as 

“defined purpose” within my classroom:  

1. Write down your first impression (use the title and/or key words to give 

clues as to what is coming) 

2. Visualize the text (stop & picture it in your mind) 

3. Associate the text (with something you already know) 

4. Annotate (words to look up, words you know, things to remember) 

This list was put on the SmartBoard at the front of the room at the start of every 

reading assignment, to remind students.  

 Student responses, as noted in Table 4.1, to the reading approaches were split 

fairly equally between student reading with defined purpose, reading once and then re-

reading with purpose, and skimming the article for information. However, I believe 

there is a limitation of this data for the “play on my phone” section, as many students 

may not have answered truthfully.  
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Many of these students have degree plans with endorsements to prepare them 

for the rigor of college, this may include Pre-AP or AP English classes. Due to this, 

students are accustomed to reading and writing but they may not be used to writing 

within a science class.  

End of the study. When asked for the second time how they approach the 

readings in class, student responses differed. In February, 31.5% of students stated that 

they approached readings “with purpose”, however in April 35.7% of students 

responded they read with purpose. The amount of students who read once, then re-read 

with purpose has increased from 35.2% in February to 38.1% in April. The number of 

students who just skimmed the readings decreased from 33.3% in February to 23.8% 

in April. These changes are what should be desired after implementing content area 

literacy strategies. One outlier, 2.4% (which equates to one student) stated that they 

“play on their phone, don’t read the assignments and just hope for the best,” which is 

not all that unusual for seniors in their final semester of high school. 

Question 4: How do you approach the writing assignments we do in class?  

During the first writing assessment, students were only given a rubric and a 

prompt and were not provided any additional instructions on the writing process.  

However, at the start of the second semester students were given tips on how to write 

with “defined purpose”: 

1. What is your goal/purpose? (Refutational or Informational/Educational) 

2. What are the expectations? (Refer to the rubric) 

3. Is your writing organized? (Graphic organizer, does writing have a 

direction) 
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4. Do you have evidence? (Associate to outside world, support your ideas) 

Beginning of the study.  In looking at the data presented in Table 4.1, of the 

54 students who responded to the course evaluation, 44.4% responded that they 

approach the writing assignments with defined purpose. While the majority (51.9%) 

responded that they approach writings with developing purpose. A small percentage 

(3.7%) noted that they “jot some things down on paper and hope for the best.” By 

observing and reviewing students’ writings from this year, these quantitative numbers 

coincide with the quality of student work.  

End of the study. The number of students who were approaching the writing 

assignments with purpose increased from February. Initially, 44.4% stated that they 

had a defined purpose, in contrast to 54.8% in April who approached the writings with 

defined purpose. The number of students who had developing purpose decreased from 

51.9% in February to 42.9% in April. Also, the number of students who “jot down 

some things down on paper and hope for the best” was reduced from 3.7% in February 

to 2.4% in April.  

Question 5: How would you rate your_______ 

 The responses indicated in Tables 4.2 and 4.3 indicated what students thought 

about their skills in several areas. Students were given brief descriptions as to what 

each topic meant. For the survey purposes, I defined critical thinking skills as “you 

can do more than skim the surface.” This is a phrase that I use within my classroom on 

a daily basis, and I reference it to cleaning a house: do you let the clutter pile up, do 

you tidy up occasionally, or do you scrub/disinfect, vacuum, organize, and label 

everything. For the purpose of this survey, I defined problem solving skills as “you 
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can find a solution without help.” I have not defined 21st Century learning skills to my 

students, they just know that within my classroom we collaborate, use creativity, and 

solve problems. 

Table 4.2  

Student Rating of Skills Beginning of the Study 

How would you rate 
your…. 
n = 54 

Needs 
Improvement Developing Skilled Exceptional 

Collaboration Skills  5 (9.3%) 18 (33.3%) 28 (51.9%) 3   (5.6%) 

Creativity Skills 3 (5.6%) 20 (37.0%) 23 (42.6%) 8 (14.8%) 

Critical Thinking 3 (5.6%) 22 (40.7%) 16 (29.6%) 13 (24.1%) 

Problem Solving Skills 2 (3.7%) 21 (38.9%) 19 (35.2%) 12 (22.2%) 

 
Table 4.3  

Student Rating of Skills End of the Study 

How would you rate 
your…. 
n = 42 

Needs 
Improvement 

 
Developing 

 
Skilled 

 
Exceptional 

Collaboration Skills 1 (2.4%) 7 (16.7%) 4 (57.1%) 10 (23.8%) 

Creativity Skills 2 (4.8%) 7 (16.7%) 17 (40.5%) 12 (28.6%) 

Critical Thinking 0 9 (21.4%) 21 (50.0%) 12 (28.6%) 

Problem Solving Skills 0 6 (14.3%) 23 (54.8%) 13 (31.0%) 
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 Beginning of the study. Twenty-first Century skills are important for today’s 

students to obtain and master. Therefore, I worked to incorporate these skills into daily 

lessons by having students work in groups, create visual assignments, dig deep for 

knowledge, and solve real-world problems. As shown in Table 4.2, of the 54 students 

who responded, 28 stated that they were skilled in possessing cooperative skills while 

18 responded their cooperation skills where still developing. Three students noted that 

their cooperation skills where exceptional, while five students noted they needed 

improvement.  

 When looking at creativity skills, the data were similar to that of the 

collaboration skills: three students noted they needed improvement, 20 students 

responded that their skills were developing, 28 students noted they were skilled, while 

eight noted that they were exceptional in their creativity skills.  

 The critical thinking and problem solving skills responses differed from the 

others in that few students noted that they needed improvement. Three students noted 

that they needed improvement on their critical thinking skills, 22 stated their skills 

were developing, 16 noted that they were skilled, and 13 stated that their critical 

thinking skills were exceptional.  

 Problem solving skills within my classroom required students to solve real-

world problems such as to diagnose a fictitious patient, and create a treatment plan or 

discharge instructions. Of the students who responded two stated they needed 

improvement, 21 stated their skills were developing, 19 noted they were skilled, and 
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12 stated that their problem solving skills were exceptional. These numbers are likely 

due to the fact that we routinely solve problems within our classroom.  

 End of the study.  On the April evaluation, when students were again asked to 

rate their collaboration skills, creativity skills, critical thinking skills, and problem 

solving skills- their responses differed from when they were initially asked in 

February. The number of students who stated “needs improvement” on collaboration 

skills decreased from 5 students to 1 student. Students who felt that their collaboration 

skills were “developing” decreased from 18 students to 7 students.  

 When asked in April to rate their creativity skills, the number of students who 

rated themselves as “needs improvement” decreased from 3 students to 2 students. The 

number of students who rated their creativity skills as “exceptional” doubled from 8 

students to 16 students. I believe the visual thinking assignments have attributed to 

these changes.  

 When students re-rated their critical thinking skills in April, the number of 

students who responded “developing” decreased from 22 students to 9 students, while 

the number of students who rated themselves as “skilled” increased from 16 students 

to 21 students. On the final rating section, students were asked to reevaluate their 

problem solving skills. The number of students who rated themselves as “developing” 

decreased from 21 students to 6 students. The number of student who rated themselves 

as “skilled” increased from 16 students to 21 students. I believe that the collaboration 

assignments and the real-world assignments given to my students have attributed to 

these changes. 
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Open Response: Question 6: Please identify what you consider to be the strengths 
of this course.  

 Beginning of the study.  Nellie stated that “the learning tactic in this class 

impress me because this is like college and it’s a good way to get used to it” (Pre-Eval, 

Nellie, February). Mallory concurred saying “I think the course is a good one to take, 

challenging but that is to be expected” (PreEval, Mallory, February).  Rose added 

“gaining more knowledge on Anatomy & Physiology. Using technology on most of 

the assignments” (PreEval, Rose, February). Stefani stated that “this course is very 

good for kinesthetic learners- with a lot of hands-on lessons and collaboration with a 

huge emphasis on creativity. I think that the traditional classroom gives very little 

thought to the average kinesthetic learner” (PreEval, Stefani, February).  

End of the study. Stefani stated that “[It’s the] first course I’ve ever taken that 

caters to the minority of kinesthetic/project type learner” (PostEval, Stefani, April). 

Tiffany added that she believed a strength was “the fact that it is very hands on” 

(PostEval, Tiffany, March). When Mrs. Harris and I planned lessons, we wanted to 

ensure that students are doing a variety of things with every lesson: using technology, 

being creative, collaborating with their peers, and being challenged. It is reassuring to 

know that our students appreciate the hard work and planning we put into the lessons.  

Open Response Question 7:  What advice would you give to another student who 
is considering taking this course?  

Students responded with sound advice:  Nellie stated on March 5, 2018: “Not 

only it [the course] helps with education but it also helps with personal skills, 

collaboration skills and creative thinking skills, and of course help prepare you for 
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college” (PreEval, Nellie).  Rose commented on February 6, 2018: “Get ready to be 

treated like a college student” (PreEval, Rose). Stefani’s response of the same date 

noted, “I would tell them if they enjoy group work, creativity and thinking outside the 

box this would be an excellent course for them. But if they are an independent thinker 

who likes things black and white, they should stick with a science like physics or 

something” (PreEval, Stefani). On February 6, 2018 Phyllis noted “[I] highly suggest 

to take this course if you are interested in pursuing healthcare fields” (PreEval, 

Phyllis). These student comments support with my research questions: implementing 

strategies to increase students critical thinking skills. 

Open Response Q8: How would you improve this course? 

 Stefani stated on February 6: “I would really like more direction sometimes. I 

think that in most cases you and Mrs. Harris do this on purpose- for us to think for 

ourselves and create the best way we will learn” (PreEval, Stefani). Trey, a student 

who often struggled with due dates stated on April 12, “be more flexible” (PostEval, 

Trey). Phyllis commented on April 16 “Taking test after learning each unit/system will 

be really helpful” (PostEval, Phyllis). Finally on April 20, Tiffany stated “I wouldn’t 

there’s nothing to improve” (PostEval, Tiffany).  

Instructional Unit Data  

Nervous System 

 Within the nervous system unit, students completed a collaboration 

assignment, a HyperDoc assignment, a visual thinking assignment, and a literacy 

assignment. The main goal of this unit was to provide students with assignments that 
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would prepare them for the essay test given at the end of this unit. Students were 

provided eight possible essay questions on the first day of the unit and told that they 

needed to prepare answers for all of them. On test day, students were actually given 

four of the eight questions, which had been randomly mixed up, and they chose two of 

the questions to answer.  

The collaboration assignment for this unit consisted of students completing a 

lab dissection of a sheep’s brain.  To be successful in this lab, students had assigned 

roles within their groups of three to four: the instruction reader, the data writer and the 

other one or two students were in charge of actually dissecting the brain, the 

“wrangler”. While there was no rubric for this dissection lab, students did have to 

complete ‘surgical notes.’ On the surgical notes, students had to document any 

qualitative or quantitative observations of the brain, identify sagittal, transverse, and 

front planes of the brain, explain the reasoning behind the names pons, medulla, and 

cerebellum, and describe how damages to certain lobes of the brain would interfere 

with tasks such as parking a car or learning and remembering new words.  

 During this lab, students worked within their respected roles very well, but still 

communicated with their peers to what they were doing. For example, the data 

collector communicated to his/her peers about their input on the questions while the 

dissectors showed others in the group what cuts they were making and described their 

observations after cuts were made.  Across all classes, students were able to identify 

the brain’s shape, that it was pink/grey in color, and the two olfactory bulbs on the 

ventral (bottom) side of the brain. During clean up time, each member of the group 
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worked together to clean the dissection tools and tray and put their lab station back 

into order. This was the second dissection of the school year, so students were still 

figuring out if they actually liked being the person who dissected or not.  

 The HyperDoc for this unit was titled “Neurotransmitters Gone Wild” and 

students needed to first research the background knowledge of neurotransmitters. 

Once their initial research was finished, students needed to identify which 

neurotransmitters were involved with addiction and what parts of the brain were 

affected, both anatomically and physiologically. Students were assigned to create a 

table to organize the afore mentioned information and labeled it “Addiction Table”. 

The last HyperDoc task required students to use their newly acquired knowledge by 

applying it to a real-world scenario. The Hyperdoc assignment was graded on two 

components: (1) students completing and submitting the Addiction Table and (2) 

completing and submitting the HyperDoc. My co-teacher and I decided to assess only 

the real-world scenario question on a five-point scoring rubric. While students were 

given this rubric ahead of time, they were not told that we would only be scoring one 

part of it. This allowed us to obtain clear and genuine academic data from our 

students. A copy of this rubric appears in Table 4.4. 
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Table 4.4   

Neurotransmitters Gone Wild HyperDoc Rubric 

% Five Point Scoring Rubric  

 
100% 

5 Points 
• You produced a model HyperDoc 
• Extra super awesome 
• All of the requirements are evident and exceeded. 
• The information is complete, detailed, and analytical 
• I totally appreciate your extra effort 
• The world needs more students like you 

90% 4 Points  
• You did what is expected 
• Totally rocked it 
• All of the requirements are evident and met 
• The information is complete and detailed   

80% 3 Points 
• You almost did what is expected   
• Pretty good stuff 
• Almost are requirements are evident 
• The information i complete but may lack detail         

70% 2 Points  
• You sort of did what is expected 
• C’mon….really? 
• Most requirements are evident 
• The information is incomplete but attempts at completion are clear       

60% 1 Point  
• You did NOT do what is expected 
• I’m disappointed in you 
• Many of the requirements are NOT PRESENT 
• The information is incomplete 

50% 0 Points 
• I can’t even….. 

 
 The visual thinking assignment within the nervous system unit was titled “The 

Artistic Brain.” For this assignment, students needed to produce a visual 

representation of the various functions of each of the four lobes of the brain, the brain 



Texas Tech University, Meagan E. Hill, August 2018 

 54 

stem and the cerebellum. Students were given a how-to sheet as well as a rubric of 

how they would be graded.  

Before students began the visual thinking assignment, we discussed the 

functions of the four different lobes of the brain, the brain stem, and cerebellum.  

Students were given an outline of the brain and from there they were to illustrate the 

boundaries of the four lobes. Students had many functions to choose from and were 

given the option to write information in phrases. Students were given an entire class 

period to start their Artistic Brain and then turned in the completed assignment two 

days later. A copy of Nellie and Rose’s Artistic Brain can be seen in Figures 1 and 2. 

   

Figure 1:  Artistic Brain from Nellie 
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Figure 2: Artistic Brain from Rose 

 For this assignment, students were able to use pictures or phrases to represent 

the functions of the brain lobes. Initially, I presumed that students would pick phrases, 

however, many students decided to draw their own pictures.  Student work was graded 

via the aforementioned rubric, on a 100-point scale, and then charted to compare it to a 

visual thinking assignment from the first semester, an Integumentary System Mind 

Map. This comparison can be seen in Figure 3. 
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Many students had no changes in their scores: Jason, Phyllis, Stefani, and Rose. These 

students were some of the consistently highest scoring students within my Anatomy & 

Physiology class. Nellie, Mallory, and Kade all increased their visual thinking scores 

while Cammie, Tiffany, Trey and David all saw deficits in their scores.  

The literacy requirement within this unit included two assignments: (1) reading 

an article from a medical journal then completing a reading guide and (2) reading 

excerpts from The Tale of the Dueling Neurosurgeons and completing a book study.  

The journal article reading and reading guide took one class day. The article chosen 

for students to read was titled “Addiction and the Brain: The Role of 

Neurotransmitters in the Cause and Treatment of Drug Dependence” by Thomkins and 

Sellers (2001). This article was chosen for the students due to the fact that it contained 

pertinent vocabulary, was written at a level for high school juniors and seniors to 

understand while still making them think critically. The article also contained research 

on the main addictive drugs we have discussed in class: nicotine, alcohol, opiates, and 

stimulants. Students were given 20 minutes to read the article and annotate 

information as they wished, before the reading guide was handed out.  Once the 20 

minutes had elapsed, students received the reading guide.  The reading guide allowed 

students to identify main topics and supporting details, identify and define vocabulary 

words from the text, list two lingering questions they still had, and reflect on what they 

now know after reading the article.  Reading Guide lingering questions and reflection 

samples from Tiffany and Stefani have been presented in Figure 4 and 5, respectively. 
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Figure 4: Reading Guide Lingering Questions and Reflection from Tiffany 
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Figure 5: Reading Guide and Lingering Questions from Stefani 

During the first day of the book study, the Book Study Google Doc was 

introduced. Since we had not used a document like it before, I needed to familiarize 

students with its set up. Reading of this book was scaffolded for the students. I read a 

paragraph to them, then gave them 15 minutes to read to a certain spot and then I 

asked them:  

1. What are your thoughts? 

2. Based on what you have read and what you already know, what do you think is 

going on? 

3. Why do you think they only let the women and children eat the bodies? 
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We discussed these questions as a class and students made notes on their Book 

Study Google Doc as we talked through each question. Before beginning again, we 

discussed who Gajduseck was, the importance of him for this book, and his 

contributions to the study of the infectious disease, Kuru. I read aloud to them again 

for a couple of paragraphs, then we discussed why Gajduseck must have been so 

excited at this point in the text. I then read aloud to them again the for two pages and 

then had them read three pages on their own. Once students finished reading, they 

were instructed to fill in the Book Study.  The next day, I showed two videos that 

helped bring the text from the prior day to life. I had them look over what we read and 

wrote on the Book Study from the day before to refresh their minds. I then read aloud 

four pages and asked them to make mental notes of things that came up in the reading 

that they wanted answered. Once I finished reading, students went back to their Book 

Study and wrote their final thoughts. 

 Many students expressed how much they loved this lesson, as it was not a 

typical lesson for us.  Students also noted how they liked the change in a different 

reading guide, not like the ones they had used in the past.  Examples of Book Study 

excerpts from Caty’s responses to the “Text-to Self Question Stems” and Jason’s 

responses to the “Text-to-Text Question Stems” have been given in Figures 5 and 6, 

respectively. 
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Figure 6: Book Study Excerpt from Caty 

 

Figure 7: Book Study Excerpt from Jason 

Cardiovascular System 

 During the cardiovascular system unit, students collaborated to dissect a 

porcine heart. Just like in the nervous system dissection, to be successful in this lab, 

students had assigned roles within their groups of three to four: the instruction reader, 

the data collector, and the other one or two students were in charge of actually 
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dissecting the brain.  While there was no rubric for this dissection lab, students did 

have to complete ‘surgical notes.’ On the surgical notes, students answered various 

questions:  

1. What is an LVAD and why would it be important to someone who is in 

heart failure?  

2. When someone has a heart bypass, which specific vein do doctors use?  

3. What is CHF? Why do people with this often have difficulty breathing?  

4. What is an aneurysm and why is it deadly when it occurs in the aorta?  

5. Why EXACTLY must people who have valve replacements take blood 

thinners?  

6. What is a mitral valve prolapse and what can occur if it is not treated?  

Once students finished the lab questions, they rated themselves on their overall 

learning from the dissection and questions. Students were responsible in assigning 

roles to group members, following the dissection manual, and cleaning up after the lab 

was finished. Responses from Tiffany and Rose can be seen in Figures 7 and 8. 
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Figure 8: Heart Dissection from Tiffany 
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Figure 9: Heart Dissection from Rose 
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 The HyperDoc assignment for the cardiovascular system unit also doubled as a 

collaboration assignment. The lesson titled “Achy Breaky Heart” required students to 

collaborate and research ten different heart diseases and then compare/contrast, 

classify them and rank them in severity. Students were given two days in class to work 

on this assignment. On the first day of the assignment, students were to delegate 

various aspects of the assignment ranging from who would turn in each section to who 

would keep the group on task. Table 4.5 displays a sample Digital Delegation form. 

Table 4.5   

Achy Breaky Heart Digital Delegation 

Initials Task 
 

Reads information to the group  
Develops a plan of action for completing the assignment on time 

 
Establishes communication about who will be out due to extra-curricular 

activities etc.   
Refers to rubric and makes sure the group�s work matches requirements  

Keeps group on task  
 

Keeps track of time  
Organizes the workspace  

 
Asks Ms. Hill  any pertinent questions   

Double checks to make sure work is complete before turning it in   
Makes sure assignment name is correct on the comparison document  

 
Turns in comparison assignment form to Google Classroom ON TIME  
Makes sure assignment name is correct on the classification document  

 
Turns in classification assignment form to Google Classroom ON TIME  

Makes sure assignment name is correct on the ranking document  
 

Turns in ranking assignment form to Google Classroom ON TIME 
 

For this assignment, students were put into pre-determined groups, which were 

decided via a Google extension called “Group Maker.” I wanted to see students work 
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in a truly authentic group-much like they would in the real world.  During this 

assignment, students used their Chromebooks to digitally collaborate on their Google 

Docs.  Several patterns where seen during student collaboration on this assignment. 

For example, many students chose to organize their information in tables and color-

coordinate items, while others decided to simply number and list their information. In 

addition, several students emerged as leaders within their groups delegating tasks to 

group members without hesitation. At the end of this assignment, many students 

expressed how they did not like being put into pre-determined groups.  

Students were graded on a rubric for this assignment, with a different rubric for 

each section of the assignment. This rubric was given to students before they started 

the assignment, so they were fully aware of how their work would be assessed. A copy 

of this rubric can be found below in Table 4.6.  
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Table 4.6   

Achy Breaky Heart Rubric 

 
 

The visual thinking assignments for this class included students drawing an 

anatomical heart and depicting the correct flow of blood. Drawing of the heart was not 

a graded assignment, we completed it step by step as a class. However, each student 

was able add their own uniqueness to their drawing. The next class day, we spent time 

on Google Drawings depicting the blood flow through the heart. Students were able to 

start with a blank Google Drawings slide and place the different pictures and arrows in 

the correct order.  

The literacy assignment for the cardiovascular unit consisted of a writing 

assessment. This assignment, titled “Heart Smarts” allowed students to apply their 

knowledge of the cardiovascular system and respond to one of six possible prompts. 

Students were allowed to use a graphic organizer to research, brainstorm and pre-write 
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before submitting their final writing assessment. For this writing assessment, the same 

writing rubric was used from student’s first writing assignment of the school year. 

This was intended in order to compare data from pre-implementation of strategies to 

post-implementation of strategies. By using the same rubric, students were also aware 

of what was expected of them for writing assignments. Students could score a possible 

16 points, which was then converted to a 200-point scale due to this being an 

assessment and the online grading system used by the school district.  Students pre- 

and post- scores have been displayed in Figure 10. 
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The “writing before” assignment consisted of students writing about the Language of 

Medicine, which was our first instructional unit of the school year. Students were 

given a choice of prompt in which they had explain the history of cadavers and 

medical/anatomical terminology.  

Of the 12 students featured in the study, many improved their quantitative 

writing scores from the first assessment to the Heart Smarts assessment. This data can 

be seen in Figure 11. Jason improved his score from a 176 to a 200, Mallory improved 

from a 112 to a 200, Cammie improved from a 150 to a 200, Rose improved from a 

150 to a 200, Kade improved from a 126 to a 163, and David improved from a 150 to 

a 188. Phyllis, Stefani and Nellie scores remained the same for both the before and 

after assessment; these students are all English III students however, Stefani is 

enrolled in AP English III. No Heart Smarts data was obtained on Caty as she did not 

turn in the assignment. One limitation in this data goes with Trey’s quantitative score: 

he was assigned to Mrs. Harris during the first semester and after football season 

ended, his schedule was changed and he was placed in my class.

 

Figure 11: Changes in Students Writing Assessment Score 
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 Students were offered a pre-write day for the Heart Smarts assignment. I 

believe this put students in a better position to submit a writing sample. As mentioned 

before, students had a choice of three graphic organizers to use for the six possible 

prompts. Pre-write graphic organizers from Nellie, Rose, Jason, David, and Tiffany 

have been presented below. These graphic organizers show how students were able to 

organize their content knowledge into a manner which represented their learning style.

 Nellie’s graphic organizer (Figure 12) showed the progression of the heart 

transplant process: initially being placed on the transplant list, reasons a patient could 

be placed on the transplant list, risks and complications, the surgery itself and post-

operative care. After her pre-write, Nellie was able to write out her presentation as if 

she was a cardiology resident speaking to a patient and earn a perfect score.  

Rose chose a different graphic organizer for her Heart Smarts pre-write (Figure 

13). With the graphic organizer she chose, Rose was able to illustrate two sides of her 

question: the long and short term effects of smoking on the health of the heart.  

Jason chose the same graphic organizer as Rose (Figure 14), however, he 

chose a different topic: the long and short term effects of exercise and lack thereof on 

the health of the heart. Jason was able to completely map out his presentation in a 

clear manner that helped him with this writing assessment.  

David chose a completely different graphic organizer than anyone else (Figure 

15), but chose the same topic as Jason. David chose to map out how cardiovascular 

and strength training exercises help the health of the heart. While David did not earn a 

perfect score on his Heart Smarts, he did improve his score.  
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Being that Tiffany chose to write about the heart transplant process, she chose 

the same graphic organizer as Nellie: the “process” graphic organizer (Figure 16).  By 

using this graphic organizer and planning out her writing, Tiffany was able to improve 

her score greatly and receive a perfect score on the writing assessment.
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Respiratory System 

 The final instructional unit that has been featured in this action research study 

covered information on the respiratory system. During this unit, students collaborated 

to research a respiratory disease and built a fictitious patient who had the disease. 

Students then advocate for their patient as to why he or she needed to belong on the 

class’ lung transplant list. Once their research was finished and their “patient chart” 

was made, students participated in a silent debate to advocate for their patient. 

Students wrote on butcher paper information on both the disease and their patient. 

Students then rotated to the different groups’ displays every four minutes, debating 

against the other groups.  

 Visual thinking for the respiratory unit, titled “Draw Your Breath,” involved 

students creating visual representations for nine vocabulary words: alveoli, respiratory 

membranes, left lung lobes, right lung lobes, inhalation, exhalation, diaphragm, 

hemoglobin, and areas of the brain that aide in respiration. This assignment differed 

from that of the Artistic Brain and the Artistic Bone (completed during the first 

semester) in that students were not given a template. Instead, students were given a 

sheet with a border around it and were not required to provide explanations for their 

drawings. Student work was graded on the visual thinking rubric, just as the other 

visual thinking assignments had been. Sample work from Cammie, David, and Phyllis 

appear in Figures 17-19, respectively.  

Cammie used both literal and figurative representations of the vocabulary 

words for her visual thinking; she was able to show me what she was thinking with 
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each vocabulary word, showing me that she understood the content. David did not 

complete his assignment and unfortunately he could not portray to me that he 

understood the content given to him. Phyllis chose to draw literal representations of 

the vocabulary words. Being that she was a Health Science student, this worked for 

her by seeing how things look and work in a literal aspect.  

  

Figure 17: Draw Your Breath from Cammie 
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Figure 18: Draw Your Breath from David 
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Figure 19: Draw your Breath from Phyllis 

Scores from the Draw Your Breath assignment where then charted and 

compared to the Artistic Bone assignment from the first semester. By doing this 

comparison, I was able to see how students’ visual thinking skills have been impacted 

by the instructional strategies implemented and how they were making connections to 

cross-curricular content and real-world applications. These comparisons can be found 

in Figure 20. 
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Caty and Kade had no Artistic Bone assessment data as they did not turn in the 

assignment. Mallory and Trey failed to turn in either assignment. Jason, Cammie and 

Stefani’s scores remained the same which is consistent with their studious nature. 

Phyllis and Rose both saw an increase in their visual thinking scores.  

Several visual thinking assignments were completed by students in the class 

throughout the school year, however only formal visual thinking assessments were 

collected and analyzed for this study. During the first semester, students completed a 

visual thinking assignment for the Integumentary System unit as well as the Skeletal 

System unit (the Artistic Bone).  During the second semester, during which the data 

for this study was collected, students completed a visual thinking assignment for the 

Nervous System (the Artistic Brain) and the Respiratory System (the Draw Your 

Breath). Students were graded with the same rubric for all of these assignments, so 

they understood what was expected of them and their scores could be compared. 

These visual thinking assignments where given to students to aid them in 

understanding unit vocabulary and associating them to items outside of the 

curriculum.  

First semester and second semester visual thinking grades were compared and 

graphed in Figure 21 below. Blue represents the first semester visual thinking 

assignments average grade for the 12 featured students, while orange represents the 

second semester visual thinking assignment average grade. The green bar represents 

the change in their score, which may be positive (appears above the red and blue bars) 

or negative (appears below the red and blue bars). 
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Jason and Stefani experienced no change in their visual thinking grade and Kade 

and Rose experienced the greatest increase in their grade over the course of the two 

semesters, at 55 points and 7.5 points respectively. Caty and David experienced the 

greatest deficit in their grade, due to not turning in or not putting full effort into the 

assignments.  

Within this chapter, qualitative and quantitative data has been discussed as it 

pertains to this study.  Qualitative data has been presented in the form of student work 

samples from the three instructional units: the nervous system, the cardiovascular system, 

the respiratory system, as well as from student responses from the course evaluation. 

Quantitative data has been presented from writing and visual thinking assignments, as 

well as questions from the course evaluation.  
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CHAPTER V 

PROPOSITIONS FOR FUTURE APPLICATION 

Throughout this study, my students have amazed me; they have often gone above 

and beyond what I have expected of them. I understand that my way of giving science 

instruction has moved away from traditional formats to mini-projects, writing 

assignments, drawing and coloring, collaboration, diagnosing fictitious patients and other 

real-world applications.  My co-teacher, Mrs. Harris, and I have worked hard to create a 

class that is unlike any other science class our students have taken before.  We both want 

to ensure that our students are successful when they leave our class, supplied with the 

tools and strategies needed to be successful in their post-secondary education.  We 

believe our efforts align well with the Next Generation Science Standards (NGSS, 2013) 

and intention of our state science standards TEKS (Texas Education Agency, 2010).   

The Next Generation Science Standards (2013), identify eight practices for 

Science and Engineering that are essential for all students:  

1. Asking questions 
2. Developing and using models 
3. Planning and carrying out investigations 
4. Analyzing and interpreting data 
5. Using mathematics and computational thinking 
6. Constructing explanations and designing solutions 
7. Engaging in argument from evidence 
8. Obtaining, evaluating, and communicating information (NGSS, 2013, p.1) 

From these practices, Mrs. Harris and I have worked to aid our students master some of 

these practices before they leave our classroom. We have worked to aid our students in 

asking questions, planning and carrying out investigations, analyzing and interpreting 

data, constructing explanations, engaging in argument from evidence, and obtaining, 
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evaluating, and communicating information.   As stated before, the Health Education 

Science TEKS (2010) state that students must “demonstrate verbal and nonverbal 

communication in a clear and concise manner” (pp. 6, 10, 12, 15, 17, 22, 31, 33). By 

introducing writing strategies into my classroom, I have aided my students in 

demonstrating their nonverbal communication skills. Reilly et al. (2005) stated that visual 

thinking allows students to express their knowledge and opinions, while actively 

participating and collaborating with others and analyzing information. The TEKS for 

Anatomy & Physiology state that students must “use critical thinking, scientific 

reasoning, and problem solving to make informed decisions within and outside the 

classroom; communicate and apply scientific information extracted from various 

sources” (Texas Essential Knowledge & Skills, 2010, p 7). This coincides with Wagner’s 

(2008) seven survival skills of critical thinking and problem solving, collaboration, 

effective oral and written communication, and assessing and analyzing information.  

 The majority of the Anatomy & Physiology students were enrolled in AP or Pre-

AP English classes and were used to writing argumentative essays, rhetorical analysis, 

persuasive essays, and literature analysis. They were also accustomed to reading 

literature such as The Great Gatsby (1950), In Cold Blood (1965), and other non-fiction 

pieces. They had acquired literacy skills already. However, in the Anatomy & Physiology 

class these same students had to be given instruction on how to write in science: 

including pertinent vocabulary words, explaining scientific processes, interpreting data, 

and constructing explanations.  They also had to be instructed on how to read in science: 

analyzing information, recognize cause and effect relationships, gain pertinent 

information, and decipher through non-essential information.  With these differences in 
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mind, including reading guides and graphic organizers made sense in the Anatomy & 

Physiology class.  

By incorporating literacy skills into the science literacy, we are strengthening 

their science literacy as defined by Hand and Prain (2002): the ability to construct clear 

understandings of science skills and procedures, and also using appropriate knowledge 

and language in discussions.  We have also been able to use the “less is more approach” 

as suggested by Kern et al. (2003) by allowing students to focus less on standards and 

more on simply writing to convey their content knowledge.  Within this study, a writing 

prompt was used as suggested by Turner and Broemmel (2006) to state a genuine purpose 

for writing, to get out students wanting to write, and to aide our students in planning and 

structuring their writing response. These tools allowed students to make inferences and 

analyze information into a clearer and more organized manner.  Students responded well 

to these strategies, as indicated by their writing assessment scores, the quality of writings 

they produced, and how well they were able to analyze the readings we completed in 

class.  

 The visual thinking assignments were another way to alternatively assess our 

students’ Anatomy & Physiology content knowledge.   Students made connections from 

classroom content to things they were already familiar with—either from another class or 

in the real world.   Students were able to take pertinent vocabulary and body system 

functions and create visuals to representations their meanings, functions, and interactions. 

The representations students presented were either literal or figurative—things that 

reminded students of the vocabulary word, function, or interaction. Visual thinking 

assignments where used as both formative and summative assessments, as well as study 
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tools for students to prepare for their writing assessments.  The visual thinking 

assignments have allowed students to show me their thought process as they were 

learning and applying the various components of our instructional units. Student work 

from the visual thinking assignments were very impressive; many students put full effort 

into their work.  

However, as within any classroom, there were some students who did not put in 

their full effort and completed the assignment last minute. For example, Caty routinely 

procrastinated on her work and turned in something with little effort the day an 

assignment was due. David was usually very studious, however, for the second semester 

visual thinking assignments he stated that he became busy with other classes and did not 

put as much effort as usual. These isolated instances do not detract from the success of 

implementing new instructional strategies, but do confirm that this study was conducted 

with a typical group of high school students.  

These results from the February and April evaluations helped confirm that the 

literacy strategies I implemented in the Anatomy and Physiology class did make a 

positive difference in my students’ literacy skills. Additionally, as shown by the findings 

of this study, the featured students have built a foundation of 21st Century Learning skills 

that they can later develop and master.  

Implications and Recommendations 

 The success that my students experienced in discovering and implementing non-

traditional instructional strategies in the Anatomy & Physiology course has prompted me 

to consider several implications and recommendations for various stakeholders about 

using such techniques in science classrooms. 
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Students 

 For future students, one recommendation is that they remain open minded when 

experiencing an alternative curriculum, and use skills learned in other content areas and 

apply them into a science curriculum. Being that many students are accustomed to a 

traditional style of learning, they are not often faced with the challenge of being held to a 

higher standard and completing assignments that are “out of the norm” for a science 

classroom.  Future students need to understand that they will be held to a higher 

expectation within a 21st Century learning classroom, therefore, they will need to actively 

participate and take charge of their own learning.  

Science Educators 

 Recommendations for science educators includes re-evaluating their curriculum 

and find ways to incorporate content area literacy strategies. This does not have to 

include a complete overhaul of the curriculum. Instead, educators can start small by 

adding one literacy or visual thinking assignment every six weeks until they are 

confident. I recommend that educators learn how to create and score assignments via a 

rubric, to ensure that all student’s assignments are graded fairly and accurately.  It is also 

recommended that science educators research various scholarly articles that can be used 

within their own classroom and create a classroom literature closet to house non-fiction 

relevant content books. For example, within my own Anatomy & Physiology Classroom 

we have a literature closet that contains Stiff  by Mary Roach, The Tale of The Dueling 

Neurosurgeons by Sam Kean, and Gulp by Mary Roach.  
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Campus and District Science Leaders and Administrators 

 Classroom educators take many cues from their campus and district leaders. 

During this study, I experienced encouragement from my campus administrator, Mr. 

Smith, and district administrator, Mrs. Whitlow. When I approached Mr. Smith about my 

“out of the box” ideas, he responded with excitement and enthusiasm, always checking in 

to see how my students were responding to the alternative instruction. Mrs. Whitlow was 

able to visit my classroom on one occasion and see student work while also talking with 

my students about the lessons. 

 Educational leaders should provide support and encouragement to teachers who 

are seeking to add literacy and visual thinking to their science curriculum and be 

available to teachers when they seek assistance in prepping for a new lesson. This support 

and encouragement should include teaching resources, such as research based articles, 

and time to develop units, during a professional development day or during a professional 

learning community time. I also recommend that campus and district science leaders 

provide educators with research-based practices to guide them in learning and 

implementing new strategies.  

 It is also recommended that campus leaders allow science teachers to cross 

collaborate with English teachers, allowing reciprocal observations during an 

instructional period to aide them learn how to integrate literacy assignments into the 

curriculum.  Lastly, it is recommended that campus leaders encourage their teachers to 

participate in ongoing action research within their own classroom. When teachers are 

able to involve themselves in the research process, they are able to model ongoing 

learning for their students.  
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Continuing Professional Development  

 For professional development sessions, it is recommended that literacy sessions 

be developed specifically for science educators. Science literacy differs from that of 

English literacy as Montelongo and Herter (2010) noted. Science literacy involves 

students analyzing information, discovering a problem and working for a solution, 

comparing and contrasting differing information, and examining cause and effect of 

various situations.  Professional development sessions need to conducted in order to 

instruct educators on these differences and how to properly implement literacy strategies 

within the classroom.  

Limitations 

 The purpose of this study was to discover and implement instructional strategies 

that would improve students’ science literacy skills, visual thinking skills and thus 

improving their critical thinking.  This purpose led to a limitation in that this study only 

examined improving science literacy within one science classroom at one school, an 

Anatomy & Physiology classroom in an urban West Texas school.  Also, this study only 

involved high school juniors and seniors and was not inclusive to the entire high school 

population. In addition, the students in this Anatomy & Physiology class were on track to 

receive a STEM (science, technology, engineering and mathematics) endorsement on 

their diploma for taking an extra year of science. This endorsement places them in an 

advantage, as they are stereotypically more studious, keener to science studies, and more 

likely to attend a four-year university.  

Typically, Anatomy & Physiology students have had a great deal of instruction 

over how to read and write and were already fairly good at writing assignments. 
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However, there were some exceptions to this in that some students did not turn in 

assignments or did not attend class.  These placed limitations on the data analysis and 

findings. One last limitation could be that students may not have been truthful when 

answering the Google Classroom Course Evaluation questions.  This could have caused 

the data to become skewed one way or another.  For future studies one recommendation 

would be that more than one type of science course be used, along with more than one 

school and a greater variety of students from different grade levels.   

Disseminating the Results 

 Teachers across content areas may benefit from the results of this action research. 

For the 2017-2018 school year, the campus at which this study was conducted had a 

district-wide goal to improve literacy among its students. The campus goals and 

objectives stated: “THS will implement a variety of instructional strategies to increase the 

English EOC mastery level performance from 7% to 15% in the 2017-18 school year” 

(Acromegaly ISD, 2017). My findings from this action research study will be made 

available to all teachers at my campus and to those within my school district. 

Furthermore, I intend to present professional development sessions to aide teachers in 

learning and implementing new strategies such as those implemented in this study. 

Students may also indirectly benefit from the findings of this study, Many of the 

Anatomy & Physiology students are college bound and working on bettering their college 

entrance essays and preparing for the rigor of college. The writing and studying skills 

they learned in the course featured in this study should be helpful for them in the future. 

These students should also continue to benefit from these strategies once they are in 

college, as they will already have acquired a solid literacy foundation.   
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Lastly, my hope is that what I have learned from this study will benefit school 

curriculum leaders by providing more research-based instructional strategies for science 

teachers to implement into lessons in their content areas. This was an area that was not 

well represented in the review of the literature, especially in regard to science literacy 

skills at the secondary level.   

Reflection 

 During the course of this action research study, I learned more about the process 

as a whole: completing an IRB, obtaining permission from my campus and district 

administrators, sending home parental permission slips, randomly selecting participants, 

and de-identifying student work for them to maintain anonymous. Within my own 

pedagogy, I learned how to move away from the traditional route of teaching, integrate 

content area literacy strategies and better addresses the needs of 21st Century learners.  

At first, my students did not take to a style of teaching that was less teacher 

centered and more student centered. However, throughout the semester this change 

became second nature to them as they experienced increased reading and writing 

activities in their science class and were required to visually show their thinking to 

myself and their peers.  I have been able to aid my students in building an educational 

foundation that will carry them beyond high school and allow them to be successful 

thinkers, communicators, collaborators, and contributors. Throughout this study, 

students’ 21st Century learning skills have improved: students are now able to problem 

solve with very little guidance from me, collaborate in unfamiliar groups, work with 

various technologies, adapt to unforeseen circumstances, demonstrate effective written 

communication skills, analyze information, and use their imagination.  
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 I have witnessed several changes in my students through my observations of my 

students throughout this study:  

• Students are now more independent thinkers, relying less on me to give them 

every little detail 

• Students are more inquisitive, wanting to do more than just learn the basics. 

• Students are able to work collaboratively in a variety of groups, 

communicating constructively. 

• Students use of pertinent science vocabulary has increased during their 

discussions. 

I am extremely proud of the progress my students have made during this research 

study. Many students have risen to the occasion and met or surpassed my expectations on 

the various assignments. While they have learned many new things related to content, 

they have also learned how to prepare for college and success beyond high school.   

 I, too, have learned many things throughout the course of this research study. I 

have known that effective written and communication was essential in the workplace. I 

spent eight years as a veterinary technician before becoming a teacher and had never 

learned how to teach this skill to others. As a Career and Technology Education (CTE) 

course within the state of Texas, the Anatomy and Physiology TEKS state that students 

“demonstrate verbal and non-verbal communication in a clear, concise, and effective 

manner and exhibit the ability to cooperate, contribute, and collaborate as a member of a 

team” (Texas Education Agency, 2015, p. 6). Therefore, it became essential that students 

within my class have knowledge of writing and 21st Century learning skills. Even though 

I have no professional training on literacy and hold no degree or certificate in literacy, I 
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believe I have provided my students a good foundation for science literacy and built 

support for their English literacy skills.  

 I was first introduced to visual thinking when taking a course at Texas Tech 

University with Dr. Shirley Matteson. It was during this class that I truly began to 

understand the importance of allowing students to show their thinking and what outside 

or environmental factors influence their thinking. During this class, Dr. Matteson asked 

us to create a mind map over what we thought thinking entailed. A copy of my thinking 

mind map I created for that course can be seen in Figure 25. In this mind map, I placed a 

star next to the things I wanted my students to be able to work on. This year, I believe I 

have been able to accomplish this: My students understand expectations, they are aware 

of metacognition and take time to self-reflect, they are able to use language across 

disciplines, and open their mind to think outside the box.  

 

Figure 22: Thinking Mind Map 
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In his book Creating Cultures of Thinking, Ritchhart (2015) discussed creating 

opportunities for students to learn: “creating opportunities for learning is what teaching is 

about; it is part of its joy and challenge” (p. 165). I have learned this year to create more 

opportunities for my students to learn by using visual thinking and literacy assignments 

during this school year. In the future, I want to provide even more opportunities for my 

students to learn and allow them to do more than just read a textbook and take a multiple-

choice test. I intend to continue to work on developing units and activities that will 

increase my students’ science literacy skills.  
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APPENDICES 

Appendix A 

Neurotransmitters Gone Wild- HyperDoc 
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Appendix B 

Reading Guide 
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Appendix C 

Book Study 
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Appendix D 

Heart Smarts Writing Prompts 

You are a cardiologist resident and you have been assigned to educate your patient (you 
can choose your patient, their age and situation but they CANNOT be in the medical 
profession) about the different diseases, medical interventions, and preventative health 
measures that can be taken to influence the longevity of their heart. Make certain that 
you give rationale and support details in your answer. 
 

• What are the effects, both participating and the lack thereof, of fitness on the 
health of the heart? 

 
• What are the long term and short term effects on the health of the heart of 

someone who has smoked one pack per day for 25 years? 
 

• What are the effects, both intake and the lack thereof, of proper nutrition on the 
health of the heart? 

 
• What are the long term and short term effects on the health of the heart of 

someone who is addicted to drugs (opioids, stimulants, or prescription) for many 
years? You may choose which drug to support your answer. 

 
• What role can genetics play in the overall health and function of one�s heart? 

This could be pediatric (congenital heart diseases) or adult/geriatric. Feel free to 
focus on one disease/defect.   

 
• Explain the overall transplant process: from the waiting list, the medications 

needed before and after, lab tests needed, the operation itself and the post-op 
recovery outlook.
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Appendix F 

IRB Approval 
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Appendix G 

Parent Information Sheet 



Texas Tech U
niversity, M

eagan E. H
ill, A

ugust 2018 

 
112 

A
ppendix H

 

W
riting A

ssessm
ent R

ubric 

Description  
Needs Im

provem
ent 

(1) 
Developing 

 (2) 
Skilled  

(3) 
Exceptional  

(4) 
Score 

 
  

O
rganization  

  

Inform
ation and ideas are 

poorly sequenced (the 
author jum

ps around). 
The audience has 

difficulty follow
ing the 

thread of thought.  

Inform
ation and ideas 

are presented in an 
order that the audience 

can follow
 w

ith 
m

inim
um

 difficulty.  

Inform
ation and ideas 

are presented in a 
logical sequence w

hich 
is follow

ed by the 
reader w

ith little or no 
difficulty.   

Inform
ation and ideas 

are presented in a 
logical sequence w

hich 
flow

s naturally and is 
engaging to the 

audience.  

 

   
Audience 

  

The text lacks an 
aw

areness of the 
audience’s know

ledge 
level and needs 

The text considers the 
audience’s know

ledge 
level, concerns and 

values. The text 
addresses the needs of 

the audience. 

The text anticipates the 
audience’s know

ledge 
level, concerns and 

values. The text 
addresses the specific 
needs of the audience. 

The text consistently 
addresses the 

audience’s know
ledge 

level, concerns and 
values. The text 

addresses the specific 
needs of the audience. 

 

  
Content/Ideas  

 

W
riting is extrem

ely 
lim

ited in com
m

unicating 
know

ledge, w
ith no 

central them
e. 

W
riting does not clearly 

com
m

unicate 
know

ledge. The reader 
is left w

ith questions. 

W
riting is purposeful 

and focused. P
iece 

contains som
e details. 

W
riting is confident and 

clearly focused. It holds 
the reader’s attention. 
R

elevant details enrich 
w

riting. 

 

  
Vocabulary  

U
ses little to no 

scientific/topic 
appropriate vocabulary 

 

U
ses m

inim
al 

scientific/topic 
appropriate vocabulary 

 

Exhibits good use of 
scientific/topic 

appropriate 
vocabulary 

Exhibits strong use of 
scientific/topic 

appropriate 
vocabulary 
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Appendix I 

Visual Thinking Rubric 

Level Description Points Possible 
Advanced • Response shows extended understanding 

of the topic in drawing.  
• Exceptional pictures, phrases and/or terms 

are used in the highly colorful drawing.  
• Evidence of well thought-out time and 

hard work are apparent in the drawing.  

90-100 
Depending on the depth of 
the following criteria 
• Incredibly creative 
• The finished product 

almost resembles 
artwork itself  

Proficient • Response shows understanding of the 
topic in drawing. 

• Pictures, phrases and/or terms are used in 
the colorful drawing.  

• Evidence of time and work are apparent in 
the drawing. 

 

85 

Basic • Response shows limited understanding of 
the topic in drawing. 

• Pictures, phrases and/or terms are limited 
in the drawing.  

• Little time and work are evidenced in the 
drawing. 

 

75 

Below 
Basic 

• Response shows little or no understanding 
(or a major misunderstanding) of the topic 
in drawing. 

• Pictures, phrases and/or terms are absent 
in the drawing.  

• No time and work are evidenced in the 
drawing. 

 

65 

 


