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ABSTRACT 
 
 

Community colleges educate almost half of all American undergraduates.  These students 

include but are not limited to under-prepared high school graduates, and individuals who are 

working full-time while attending school, as well as students of diverse cultural, socioeconomic, 

and ethnic backgrounds.  With such a diverse student population, science educators may find it 

difficult to teach science, especially since the language of science is exceptional and contains 

some inner hierarchy that most other disciplines do not (Osborne, 2002).  

The study examined a community college science faculty’s notion of learning to use 

visuals in science instruction to develop a community of practice through collaborative 

professional development.  Through this examining, insight was gained on how to implement 

relevant science pedagogy in community colleges, leading to further studies in multiliteracies, 

professional development, and student perception of visual images. 
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CHAPTER I: 

INTRODUCTION 

Teaching is often viewed as a rote function, something almost anyone can do (Boyer, 

1990, p. 23).  Oftentimes the instructor concludes, “I do not care if the students liked the class or 

not, as long as they learned the material,” which translates to “I just want to see how they 

performed on the final” (Bain, 2004).  However, this flawed mentality on the part of the 

instructor must be abandoned.  Teaching is a dynamic endeavor involving analogies, metaphors, 

and images that build bridges between the teacher’s understanding and the student’s learning. 

Pedagogical procedures must be carefully planned, continuously examined, and directly related 

to the subject taught (Boyer, 1990).  “Community college faculty receive scant attention from 

postsecondary researchers—or worse, are simply dismissed as a separate, and by implication 

lesser, class of college professors” (National Center for Postsecondary Improvement, 1998, p. 

43).  Even a decade later, Twombly and Townsend (2008) asserted that a lack of scholarship on 

community college instruction continues to be the norm.  It was the aim of this study to change 

this trend—seeing possibilities for community college science teaching being enhanced through 

collaborative explorations of teaching practices. 

Statement of the Problem 

The American Association of Community Colleges (2009) stated that 46% of 

undergraduates in the United States are enrolled in community colleges.  Community colleges 

typically have an ‘open admissions’ policy, which allows all students the opportunity to earn an 

associate degree or job training certification.  Community colleges are often labeled as ‘teaching 

colleges’ because faculty focuses on teaching rather than research and community service.  
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Community college faculty, like their colleagues at four-year institutions, still address problems 

such as lack of enthusiasm, attitude, poor work ethic, and lack of commitment (Straw, 2003), as 

well as diverse cultures and socioeconomic backgrounds, and under-prepared high school 

graduates. 

There are concerns about the quality of teaching in community college classrooms 

because of the lack of emphasis placed on the initial preparation and ongoing development of 

community college faculty pedagogical practices (Haworth & Wilkin, 2004).  Although many 

college professors teach as part of their jobs, most disciplines require little to no pre-service 

training on how to teach. Therefore, most pedagogical training or professional development 

comes from on-the-job experience and formalized in services, often in the form of single 

exposures to experts (all day workshops or brown bag lecture series) (Erklenz-Watts, Westbay, 

& Lynd-Balta, 2006).  This study focuses on using visual illustrations in science instruction 

through collaboration in order to develop a community of practice amongst science educators.   

Multiliteracies refer to the range of literacies and literate practices used in all sectors of 

life and how these literate practices are similar and different (Anstey & Bull, 2006).  For the 

purpose of this study, visuals are viewed as a form of multiliteracy that includes the following: 

category/classification organizers (concept maps), sequence organizers (cycles), and concept 

development organizers (flowcharts) that can be used in community college science instruction.  

Collaboration amongst science faculty on how various multiliteracies and visuals could be used 

in science instruction will foster a community of practice.  A community of practice is defined as 

a group of people who share a concern, a set of problems, or a passion about a topic (Wenger, 

McDermott, & Snyder, 2002).  Through collaborative efforts, science faculty can share ideas and 

expand their expertise to provide better science education at community colleges.  
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Building communities of practice requires a different type of professional development in 

addition to yearly institutional wide meetings or monthly departmental meetings.  Although 

many community colleges across the nation have instituted faculty and staff development 

programs to meet the changing needs of a more diverse study body (Stolzenberg, 2002), 

collaborative professional development would allow time for faculty to share pedagogical ideas 

and would shift community college instructional practices from teaching to scholarship (Kelly-

Kleese, 2004; Sperling, 2003; Van Ast, 1999) and teaching excellence. 

Rationale for the Study 

One day there was a knock on my office door.   It opened and my co-worker asked me, 

“Have you ever used concept maps?”  I responded, “Yes, but not since I taught high school 

biology. Why do you ask?”   My co-worker and I engaged in a brief conversation about different 

instructional strategies that I have employed in the past.  We exchanged information about 

websites, animations, and virtual labs that could be used in science pedagogy.  Underlying our 

discussions was a shared concern: Why aren’t students “getting” the science?  What I did not 

share with my colleague, however, was my deeper concern that the problem was likely due to 

how faculty were presenting science content and that our pedagogical practices needed to be 

changed or improved upon to enable students to discover, inquire, and learn science. 

A week later as I walked by the classroom where my colleague was teaching, I noticed 

students talking and writing in small groups.  That sparked my interest, so I quietly stepped into 

the room and asked her what they were doing.  She replied, “I did some research on concept 

maps and decided to use them with my students.”   Reflecting on my co-worker’s initial visit to 

my office and how the students were working on their concepts maps, I asked myself these initial 

questions: 
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1. Why is it so difficult for students to understand and learn science at the post-

secondary level, and specifically in our community college setting? 

2. How can we, as science teachers, change students’ ways of learning science to 

enhance science literacy? 

3. What instructional approaches should be taken to address student learning 

concerns? 

More often than not, the science instructor and student are disengaged partners, 

presumably gathered in classrooms to engage in teaching and learning.  Some theorists believe 

that science educators need to increase students’ science literacy as a teaching goal.  To me, 

science literacy means introducing science for understanding for application in everyday 

experiences.  Other science educators say to teach for scientific knowledge – through practice 

and study – viewing students as potential scientists, engineers, and physicians.  In my opinion, it 

is a combination of both science literacy and scientific knowledge that most benefits students, 

but this study focuses on the application of science literacy practices and the presentation of 

science using visuals and multiliteracies. 

Science Literacy 

Science literacy is defined as the habit and ability to construct understandings of science; 

to apply these ideas to realistic problems and issues involving science, technology, society and 

the environment; and to inform and persuade other people to take action based on these science 

ideas.  Science literacy embodies two essential senses: the fundamental sense and the derived 

sense (Yore, Bisanz, & Hand, 2003).  The fundamental sense involves the traditions of being a 

learned person and the abilities to speak, read, and write about science.  The derived sense 

involves knowing the corpus of knowledge in science.  Should science education focus on the 
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“science knowledge” or “real world” application for better understanding of science and 

conceptual thinking of science concepts?  There should be a combination of science knowledge 

that incorporates science literacy practices for real world application. 

“Science” literacy should be constructed by the student via the facilitation of the 

instructor, moving from a fundamental sense to a derived sense of science.  Scientists and 

educators have long recognized the importance of the need for “science” literacy for all. Today, 

many science educators are pressing to make sure that science literacy occupies a more central 

place in standards and curricula, as well as in textbooks and teaching materials (Cavanagh, 

2008).  Bonnie Mizell, science coach at Howard Middle School in Orlando, Florida, encourages 

teachers to promote science literacy, even at early grades, by asking students to justify their 

answers in scientific terms.  In an interview with Cavanagh (2008), Mizell stated, “Being able to 

think scientifically in our modern world is tantamount to success.  Students who can’t think 

scientifically, based on evidence and data, rather than emotion or belief, [are being sent] out into 

the world unprepared” (p. 12).  As science educators, it is our responsibility to ensure that all 

students, regardless of major or career goals, can acquire and demonstrate science knowledge for 

real world application. 

Multiliteracies in Science Education 

After observing students struggle with learning science and listening to fellow science 

faculty voice concerns over teaching and learning, the research concept for this study became 

clear: explore ways to address the use of visuals as a viable mode to communicate understanding 

of science.  This study is a reflective, collaborative investigation of a science instructor’s use of 

visuals as an instructional tool.  
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One must have an understanding of literacy and how literacy can be addressed in 

teaching and learning.  Freire defines literacy as “a strategy of liberation that teaches people to 

read not only the word but also the world” (as cited in Harris & Hodges, 1995, p. 141).  People 

enact literacy in the past and present as part of their everyday social, cultural, working, leisure, 

and civic lives.  Additionally, literacy entails teacher and student extrapolation of knowledge, 

skills, and processes deemed requisite to operate successfully as citizens of the local and global 

community in the present and future (Anstey & Bull, 2006).  Using multiliteracies in science 

instruction expands literacy beyond reading and writing text.  

Anstey and Bull (2006) view multiliteracies as a concept that has evolved in response to 

concerns about how literacy teaching can equip students for the changing world.   Because 

science is constantly changing, multiliteracies may be a useful means to teach ways to discover 

and construct science as it applies to world and life experiences.  Literacy encompasses not only 

reading, writing, listening, and speaking, but also printed words on paper, graphics, digital 

technology, sound, music, words, and still and moving images (Anstey & Bull, 2006).  Teachers 

who employ multiliteracies offer their student’s ample opportunities to access, evaluate, search, 

sort, gather, and read information from a variety of multimedia and multimodal sources; they 

invite students to collaborate in real and virtual spaces (Borsheim, Merritt, & Reed, 2008).  

When engaging students using various visuals and multiliteracies in instruction, science teachers 

facilitate rather than dominate learning.  

Literacy is a part of everyone’s everyday experiences and practices (Hamilton, 2006).  

Many educators may be uncertain about how to use multiliteracies in instruction due to their own 

lack of knowledge, or their everyday literacy practices may not involve the same practices used 

by their students (Tiernery, Bond, & Bresler, 2006).  Educators must be aware that literacy and 
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literacy practices have no boundaries; rather, they encompass oral and written language as well 

as images, graphics, equations, symbols, sound, music, and gestures for students to access while 

learning (Hamilton, 2006).  One can only imagine the possibilities and challenges faced by 

educators trying to extend their range of pedagogical practices, thus making teacher learning an 

even more pressing need to address. 

Visual Illustrations as a Visual Tool 

In this study, graphical representations are viewed as visual illustrations to communicate 

science (Moline, 2011) in community college science instruction.  According to Moline’s (2011) 

classification system of graphics, visuals include simple diagrams (show the surface), analytic 

diagrams (look close up or inside), process diagrams (show a sequence), structure diagrams 

(show relationships), and graphs (measure, rank, and compare) (see Appendix A).  Graphical 

representations are visual tools that convert science concepts from text format to visual data.  

Due to the abstract nature of many science principles, visuals-graphical representations can play 

a powerful role in illustrating and explaining science to novices by making concepts more 

concrete (Coleman, McTigue, & Smolkin, 2010). 

 Visual illustrations can be an essential component of science education today.   Visual 

illustrations, which specifically include any graphic, chart, table, or concept maps, are 

instructional tools that could allow students to communicate science literacy (Coleman & 

Goldston, 2011).  Science instructors can collaborate to implement this instructional strategy, 

fostering a community of practice in community college science education. For this study, the 

use of graphical illustrations was limited to the use of only concept maps and referencing 

diagrams and flowcharts in the assigned textbook. 

 



8 
 

Building a Community of Practice in Science Teaching 

The idea of cultivating communities of practice has been used in business and industry 

for years.  Communities of practice are groups of people who share a concern, a set of problems, 

or a passion about a topic, and who deepen their knowledge and expertise in this area by 

interacting on an ongoing basis (Wenger et al. 2002).  The idea of cultivating or building a 

community of practice is similar to growing a plant.  All the nutrients, sunlight, and water have 

to be provided so that the plant can grow.  This same concept should be applied when building a 

community of practice in science teaching.  Researchers assert that science teachers become 

more reflective when opportunities to critique and struggle with the dilemmas of practice are 

grounded in a social constructivist framework; “ideas are constructed through interaction with 

the teacher and other students” (Powell & Kalina, 2009, p. 241) in a framework in which 

teachers collectively and in a situated manner make sense of their practices (Grossman, 1992; 

Harrington, 1995; Howe & Nichols, 2000). 

Accordingly, this study shifted from cognitive constructivism, “ideas constructed in 

individuals through personal process” (Powell & Kalina, 2009, p. 241) to reflect more 

contemporary notions of learning drawn from social constructivism.  This shift leads to 

sociocultural learning, which encourages a community of teaching and learning.  A sociocultural 

perspective of learning recognizes the social-interactional, organizational, and sociological; the 

biographical and historical; linguistic, semiotic, and cultural means by which individuals and 

groups make sense as “learning” (Lemke, 2001).  Science teacher learning should highlight 

teachers’ ways of knowing as a discursive practice mediated in a particular community context 

(Goldston & Nichols, 2009; Nichols & Tobin, 2000). “Effective teaching methods include 

creating an environment where students feel free to create unique concepts and structures to 
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place in their memory for further retrieval” (Powell & Kalina, 2009, p. 248).  This study 

examined the use of visuals by a community college science educator enacting her pedagogical 

practices in science instruction. 

Research Questions 

The following research questions guided this study: 

1. What are the teacher's understanding of multiliteracies that could be used in a 

community college science teaching; 

2. How might to use of visual illustrations and multiliteracies help both the science 

instructor and researcher learn about science instruction; and 

3. How might the collaborative teacher-learning in this study provide useful insights 

for re-thinking professional development practices in the community college 

science context? 

Significance of the Problem 

Further study of the pedagogical practices of community college science instruction is 

needed.  Therefore, it is paramount to take a deeper look at how “science” is presented.  This 

pressing need, coupled with the fact that community college education is the foundation of 

learning for many students in higher education, means that this impact on student learning can no 

longer be a whisper in academia; it must be a loudly definite shout.  With the many discourses in 

the science classroom, it is difficult to identify what approach is best, but observant science 

faculty will be willing to be reflective in their pedagogical practices.  This study examined a 

community college science educator’s use of visual illustrations as an instructional tool in her 

presentation of science.  Results of this study may enhance fundamental notions about science 
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learning and extend literacy practices to better support faculty through more collaborative 

professional development approaches.  

Key Terms 

Bricolage: the sense of research activity as “a pieced-together, close knit set of practices 

that provide solutions to a problem in a concrete situation” (Geelan, 2007, p. 35).  

Case study: a study “of the particularity and complexity of a single case, coming to 

understand its activity within important circumstances” (Stake, 1995, xi). 

Community of Practice: groups of people who share a concern, a set of problems, or a 

passion about a topic, and who deepen their knowledge and expertise in this area by interacting 

on an ongoing basis (Wenger et al., 2002). 

Graphical Representations (GR): visual illustrations of verbal statements (Jones, Pierce, 

& Hunter, 1988/89) including relational organizers (charts and storyboards), 

category/classification organizers (concept maps and KWL tables), sequence organizers (chain 

and cycle), compare contrast organizers (Venn diagrams), and concept development organizers 

(flow chart and word web). 

Literacy: “a strategy of liberation that teaches people to read not only the word, but also 

the world” (Harris & Hodges, 1995, p. 141). 

Multiliteracies: refer to the range of literacies and literate practices used in all sectors of 

life and how these literate practices are similar and different (Anstey & Bull, 2006). 

Multimodal: when written linguistic modes of meaning interface with visual, aural, 

gestural, and spatial patterns of meaning (Gilster, 1997; Mitchell, 1995). 

Narrative: reflecting the participant’s voice so that readers can understand their story or 

experience being examined (Holley & Colyar, 2009);2 making meaning of personal experiences 
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through a process of reflection in which storytelling is the element (Clandinin & Connelly, 

1990). 

Science literacy: abilities and habits of mind required to construct understandings of 

science, to apply these big ideas to realistic problems and issues involving science, technology, 

society and the environment, and to inform and persuade other people to take action based on 

these science ideas (Yore et al., 2003). 

Summary 

The traditional method of teaching science should move beyond lectures. Science faculty 

should not mock the science instruction that they received, but be empowered to use new 

pedagogical practices in undergraduate science instruction.  

Chapter II addresses scholarship and professional development in the community college 

culture, science education in higher education, social learning through building a community of 

practice among science teachers, and the notion of teacher science learning. Chapter III will 

describe the research methodology framing this investigation, study context details, and specific 

method.  Chapter IV  presents the insights gained by the researcher through the study.  Chapter V  

provides reflective discussion of the study, implications of the study insights, and 

recommendations for possible future studies. 
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CHAPTER II: 

REVIEW OF THE LITERATURE 

Community colleges have evolved over the years to now play a vital role in 

postsecondary education.  The American Association of Community Colleges (2009) states that 

community colleges educate more than half of the nation’s undergraduate population, making 

them a critically important site for conducting educational research to ensure quality instruction.  

The role of the faculty is very important in the educational process at community colleges, yet 

research is rarely dedicated to exploring the professional development and teaching practices of 

faculty in this academic context (Fugate & Amey, 2000).  The following study explores a 

community college science instructor’s pedagogical practices. 

 This chapter discusses four areas of concern, beginning with an historical overview of 

community colleges in Alabama and followed by a discussion of shifting from old literacy 

notions to new “multiliteracies” for science learning and teaching.  The chapter concludes with 

research pertaining to graphical representations as visual tools that can be used to incorporate 

multiliteracies in science instruction and issues of professional development for community 

college science faculty. 

 The American Community College 

Community colleges are the center of educational opportunity. Cohen and Brawer (2008) 

define a community college as any institution regionally accredited to award the associate in arts 

or the associate in science as its highest degree.  That definition includes the comprehensive two-

year college as well as many technical institutes, both public and private. It eliminates many of 
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the publicly supported area vocational schools and adult education centers and most of the 

proprietary business and trade colleges that are accredited by the National Association of Trade 

and Technical Schools, but not by regional accrediting associations.  The mission of a 

community college is to provide education for individuals in its service region.  Community 

colleges have increased in numbers and have greatly changed over the past 100 years since being 

established (American Association of Community Colleges, 2009).  

History of Community College and Alabama Community College System 

Public community colleges were developed as an extension of secondary schools to 

prepare students for university (Cohen & Brawer, 2008).  The first community college, Joliet 

Junior College, was founded in 1901 in Joliet, Illinois, making Joliet Junior College the oldest 

public two-year institution in the United States.  Initially, Joliet Junior College focused on 

providing a general liberal arts education, but this focus changed in the 1930s during the Great 

Depression.  During this era, the majority of community colleges began to provide job training as 

a way to assist with the high unemployment rates.  The community college mission changed 

again in 1948 with the passage of the Truman Commission, which supported the creation of a 

network of public, community-based colleges to serve local needs (American Association of 

Community Colleges, 2009). 

  The 1960s saw the establishment of many of the country’s public community colleges 

(Weiger, 1999).  The need for more community colleges was fueled by the baby boomers as well 

as the Civil Rights Movement.  The number of community colleges has steadily increased since 

the 1960s.  According to the American Association of Community Colleges (2009), there are 

now 1,166 community colleges in the United States.  
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In 1963, the Alabama Legislature passed new taxes in education, creating public two-year 

colleges in the state.  A single system governed by the State Board of Education was passed at 

the insistence of Governor George Wallace, the “Father of Alabama Community Colleges.”  By 

the end of 1964, the Alabama Community College program  had expanded to 11 junior colleges 

and 24 trade schools (which were elevated to technical college status in the 1980s); by 1987, 

there were 41 publicly controlled two-year colleges under the direct governance of the Alabama 

State Board of Education (Katsinas, 1994).  Over the years, a dual system of primarily African-

American trade schools and primarily white junior and technical colleges merged into a single 

system.  In 1982, the Alabama Legislature created the Department of Postsecondary Education, 

thus separating itself from the State Department of Education and creating the position of 

Chancellor.  Today, Alabama’s community college system includes 21 comprehensive 

community colleges and four technical colleges; Marion Military Institute, one of five junior 

military colleges in the nation; Athens State University, the system's only upper-division 

institution offering baccalaureate degrees; and extensive workforce development initiatives, 

including AIDT and the Alabama Technology Network (Alabama Community College System, 

2009).  The Alabama Community College System thrives because these institutions are centers 

of educational opportunity open to all seekers. 

Community College Context: Social and Culture Role 

Community colleges are committed to building communities of life-long learners.  The 

community college must develop its mission and strategic goals based on the needs of the 

community (Harlacher & Gollattscheck, 1992).  Community colleges focus not only on 

academics and workforce development, but also on social development.  Harlacher and 

Gollattscheck (1992) suggested that community colleges should reaffirm, with pride and 
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conviction, their determination to serve all ages and racial and ethnic groups through building 

learning communities.  This reaffirmation does not mean merely enrolling students from 

different social, economic, cultural, and ethnic backgrounds, but empowering them to be 

responsive learners.  Galbraith and James’ (2002) study of social roles in community colleges 

supports the idea that these roles do influence student performance.  Although this is not an 

absolute solution to community college instructional concerns, Galbraith and James’ (2002) 

research favors the ideology that the higher the social engagement, the better that students 

perform academically.  

 Each community college has its own culture based on the community in which it is 

located and the students that it serves. Culture, as defined by Nieto (1999), is the ever-changing 

values, traditions, social and political relationships, and world view created, shared, and 

transformed by a group of people bound together by a combination of factors that can include a 

common history, geographic location, language, social class, and religion (p. 48).  Masland’s 

(1985) study focuses on the organizational culture of college campuses in higher education.  

Masland states that the organizational culture impacts values, beliefs, and ideologies of the 

students, as well as student life, administration, and curriculum, which strongly suggests that 

each institution (community college) is heavily influenced by the relative culture of its students.  

Lee’s (2004) study of River Parishes Community College reveals that campus culture shapes and 

influences student success.  Lee asserts that faculty and administration must work to shape a 

positive culture on community college campuses.  The above assertion reflects that when 

students are a part of a community supporting academic learning and social development, the 

outcome reflects meaningful learning. 
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Community College Context: Scholarship and Pedagogy 

Despite attention being placed on scholarship in community college, the majority of 

community college students are not interested in faculty scholarship; the students are concerned 

with obtaining credentials to help them qualify for a job or promotion, to upgrade their skills, or 

to transfer to a university (Kelly-Kleese, 2004).  Many community college faculty members 

realize, however, that there is a need for scholarship in the community for several reasons: a) to 

raise the intellectual profile of two year faculty and teaching in higher education; b) to conduct 

research in integrative learning; and c) to build collaborative communities of practice (Kelly-

Kleese, 2004; Sperling, 2003; Tinberg, Duggy, & Mino, 2007; Van Ast, 1999).   

Traditionally, community colleges focus on teaching (Jenkins, 2003; O’Hara, 2001), with 

little or no emphasis on the pedagogical development of the faculty (Sperling, 2003).  For 

instruction to be effective, it must be learner-centered, organized, and planned (Ennis-Cole & 

Lawhon, 2004).  Sperling, who participated in the American Association of Higher Education’s 

Carnegie Teaching Academy, questions the scholarship of teaching and learning in community 

college (2003).  Sperling confirmed  

few community college teachers are accustomed to coming into teaching through a 
 ‘learning portal’ like elementary or secondary education teaching colleagues, who are 
 educated through schools of education.  A few community college instructors are 
 grounded in learning theory; most have never formally studied – or even read much 
 about-  cognition, learning styles, human development, moral development, or 
 taxonomies of  intellectual growth. (p. 596) 

 
Unfortunately, Sperling also observed that community college faculty most often “back into” 

understanding of scholarship and pedagogy through a hit or miss fashion or practice and 

observation (p. 596).   

 Chickering and Gamson (1987) posed the question, “How can students and faculty 

members improve undergraduate education?”  Together they offer seven principles based on 
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research on good teaching and learning in colleges and universities. Chickering and Gamson 

suggested the following: 1) encourage contact between students and faculty; 2) develop 

reciprocity and cooperation among students; 3) use active learning techniques; 4) give prompt 

feedback; 5) emphasize time on task; 6) communicate high expectations; and 7) respect diverse 

talents and ways of learning (p. 3). In What the Best College Teachers Do, Bain (2004) presented 

six questions that college teachers should examine: 1) what do the best teachers know and 

understand; 2) how do they prepare to teach; 3) what do they expect of their students; 4) what do 

they do when they teach; 5) how do they treat students; and 6) how do they check their progress 

and evaluate their efforts?  

Academic excellence through meaningful pedagogy preparation must be a commitment 

on the part of the college administration and faculty.  For instance, The Miami-Dade Community 

College implemented the teaching/learning project in 1986.  The administration observed the 

need to help faculty become effective in classroom instruction.  Subsequently, the administration 

urged improvement in three areas: graduate level courses, new faculty orientation and mentoring, 

and a fully staffed teaching/ learning resource center on each campus (Wolverton, 1996).  

Projects such as the above, and a willingness by faculty to collaborate across disciplines, 

suggests Grubb (2000), are needed in community colleges to improve teaching.  Learning 

communities, collaborative learning, other nonhierarchical and interdisciplinary approaches, self-

directed learning, and institution wide efforts such as the Teaching/Learning Project are needed 

to help faculty teaching at community colleges (Van Ast, 1999; Outcalt, 2000).  Administration 

and faculty must agree with the expectations for teaching and learning at their institutions.  

Professional development programs should be implemented in order to meet and improve teacher 

needs, student learning, and the culture that exists at that institution. 
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Community College Context: Faculty and Faculty Development 

In the 1960s and 1970s, community college faculty was comprised of mostly K-12 

teachers, who shifted to college teaching because of the flexibility of class schedule and ability to 

teach adult learners. Since the 1990s, a new group of community college faculty has emerged, a 

group who did not originally envision a career in education.  Lail (2009) stated,  “this new group 

of faculty prepared for other non-academic careers and came to the classroom as a second 

vocational opportunity, either by chance or as a result of self-actualization” (p. 30). According to 

the Profile of Community College Faculty published in Association for the Study of Higher 

Education (ASHE) Higher Education Report (2007), community college faculty is comprised of 

mostly part-time faculty having at least a master’s degree.  It is projected that a substantial 

percentage of full-time faculty will be retiring in the next few years (Haworth & Wilkin, 2004; 

Lail, 2009; Sprouse, Ebbers, & King, 2008).  Due to the anticipation of retirees, Chicago area 

community colleges are addressing the anticipated retirements by implementing a Community 

College Learning and Teaching (CCLT) program to prepare future community college faculty 

(Haworth & Wilkin, 2004).  Since the trend in community college faculty hiring reflects the fact 

that many new faculty have no or limited pedagogy background, new community college faculty 

will have to be trained or provided professional development to teach effectively, even though 

they know their discipline content. 

Community colleges need to focus on several areas: teaching excellence, faculty 

development, and hiring and developing quality community college faculty.  For instance, this 

philosophy supports Iowa Community Colleges’ implementation of the Quality Faculty Plan in 

2003.  Data collected after the first year of implementation reveal how each college designed and 

implemented a faculty development plan.  Each institution tailored a plan to fit the college’s 
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culture, and each faculty defined faculty development according to its own understanding.  

Sprouse et al. (2008) suggested that faculty members who participated in the Quality Faculty 

Plan believed that they developed a bridge between faculty members that improved teaching and 

learning in Iowa’s community colleges. 

Mentoring programs are often implemented in K-12 to assist the novice teacher in the 

first year of teaching.  However, a limited amount of research about mentoring programs is used 

in community colleges in order to develop new faculty.  The mentoring can be formal, informal, 

or a combination of both (Ennis-Cole & Lawhon, 2004).  Due to the fact that community college 

professors are engaged in a multitude of tasks with various sub-roles in addition to teaching, it is 

essential to explore the elements of mentorship to improve instruction and the student learning 

process (Galbraith & James, 2004).  Hopkins’ (2005) study supported mentoring to enhance 

professional growth and career benefits.  Mentors and mentees need to understand their 

respective roles and missions, desire the relationship, respect each other’s individuality, and 

work in an equitable and collaborative manner (Ennis-Cole & Lawhon, 2004).  

 The mentoring program creates a greater need for professional development in 

community colleges (Stolzenberg, 2002; Watts & Hammons, 2002). Currently, most community 

colleges have “institutionalized” professional development, which means that the institution 

provides some type of professional development of the faculty.  Taber (1997), who conducted a 

study of Alabama’s two-year college faculty development needs and preferences, recommends a 

statewide system faculty and staff development program.  He also recommends that this 

development program focus on the following: the needs of the employees, a reward and 

recognition system, and evaluation of professional development implemented.  Based on Taber’s 

recommendations, the Alabama College System (post secondary education) began providing 
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state-wide professional development for faculty during the fall semester of the academic year.  

This professional development included a key note guest speaker and workshops presented by 

Alabama community college faculty. 

Murray's (2001) national study revealed that there is "no evidence that faculty 

development at most community colleges is anything more than a randomly grouped collection 

of activities lacking intentional coordination with the mission of the college or the needs of 

faculty members” (p. 497).  At the seven colleges included in this study, faculty development 

takes place in three venues: formal college wide programs, official department meetings and 

activities, and informal conversations among colleagues.  The most frequently offered college 

wide programs are flex days, which are usually offered at the beginning of each academic year or 

semester.  Colleges generally invite one or more speakers to address the faculty as a group, 

schedule time for departmental meetings, and allow faculty to participate in elective sessions on 

topics ranging from the use of technology to personal financial planning.  Although substantial 

financial and human resources are invested in developing and offering these programs, 

instructors generally view them indifferently or negatively (Kozeracki, 2005). 

Community of Practice within Science Instruction 

Teaching Science in Higher Education 

Many students in the United States complete their science requirements at a community 

college (Biermann, 1996).  Most community college science faculty consider themselves “pure” 

science majors, which means having little or no pedagogy training.  College faculty members 

make many assumptions about students.  Yes, expectations are high; educators must remember 

that every student brings different perspectives, misconceptions, and prior knowledge to the 

science classroom.  Studies (Goldston, Clement, & Spears, 2004; Van Dijak, Van Den Berg, & 
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Van Keulen, 2001) show that undergraduate science courses can be made interactive through 

inquiry rather than the traditional teacher centered lecture approach.  Teaching science for 

understanding is strongly advised to uncover and address students’ prior and alternative 

conceptions in science (Tanner & Allen, 2005).  

In fact, meaningful learning can be achieved by assimilating new information rather than 

merely recalling text.  Angelo (1997) recommended focusing on improving student learning 

rather than teaching.  Teaching for learning moves the focus of the classroom (perhaps earning a 

certain grade or completing a set number of chapters) to self-awareness, self-assessment, and 

self-improvement for both teacher and student.  Jones, Reichard, and Mokhtari (2003) suggested 

that learning styles are subject area sensitive, and a majority of students (community college) 

perceive that different disciplines require different learning strategies.  These students are then 

better able to adapt or style-flex to meet the requirements of the learning task.  When science 

teachers become reflective and collaborate, the result is effective teaching in a learning 

community in which students construct knowledge. 

Meaningful professional development for science educators in community colleges is 

needed.  This can be assumed since a study (Sunal, Hodges, Sunal, Whitaker, Freeman, Edwards, 

Johnston, & Odell, 2001) on university science teaching showed that professional development 

of science faculty in higher education was limited, and more effective science teaching is needed 

in higher education.  Accordingly, Goldston (2004) stated that science faculty who teach 

undergraduates have the “knowledge and skills of the discipline,” and science educators who 

have “specialized knowledge in pedagogy” should become co-participants in an effort to re-

shape teaching science in postsecondary schools (p. 375).  This collaborative partnership 
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between these groups of science faculty could help to build a community of practice amongst 

community college science faculty.  

The Teacher in the Classroom 

This study was designed to allow the teacher to become more reflective in pedagogical 

practices to improve not only learning, but also teaching.   The act of teachers learning to reflect 

upon their instructional practice is a step towards a more constructivist stance.  This can be 

initiated by using visuals in science instruction, which in turn can be used to support students’ 

learning within a constructivist classroom (Kinchin, 2001).  Such constructivist teacher 

development is perceived by Kroll and LaBoskey (1996) to encourage teachers to see themselves 

1. As learners: to reflect on themselves as learners as they learn to teach - seen as a 

lifelong construction process; 

2. As teachers: to become passionately involved in their specialist content area; and 

3. As researchers: to see their own teaching and learning and their students’ learning 

as issues for inquiry. 

Science educators should view teaching as a learning environment where the teacher is not only 

a learner, like the students, but a researcher in teaching and learning to promote change in 

pedagogy.  

Building a Community of Practice in the Science Classroom 

Communities of practice develop ways of maintaining connections with the rest of the 

world (Wenger, 1998).  Educational communities of practice are beginning to develop and 

address such issues as teacher education, course revisions, or organizational changes in 

departments.  The results of an ethnographic study (Olitsky, 2007) of an eighth grade urban 

magnet school science class suggest that successful interaction rituals can foster student 
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engagement with topics that may not have previously held interest.  This can ultimately 

contribute to student support of peer learning, thereby moving the classroom toward a 

community of practice model.  Other studies (Goodnough, 2008; Howe & Stubbs, 2003; Sirum, 

Madigan, & Klionsky, 2009) have suggested that science teachers move from lecturing to more 

active learning instruction in an effort to develop communities of practice in science classrooms.  

Higher education institutions are largely built on the assumption that learning is an 

individual process best encouraged by explicit teaching that is, on the whole, separated from 

social engagement with those outside the university community (Hodgkison-Williams, Slay, & 

Sieborger, 2008).  However, the increasing demands of American higher education have 

encouraged academia to form collaborative teams, striving to work smarter to establish 

communities of practices (Carter, Park, & Reid-Griffin, 2004).   Communities of practice have 

shifted from k-12 to higher education in science and science-related subjects.  Higher education 

science faculty are attempting to facilitate collaborative groups among faculty and the science 

community (Carter et al., 2004; Hodgkison-Williams et al., 2008; Weaver, Pifer, & Colbeck, 

2009).  Higher education science faculty have found that case discussion of teaching dilemmas 

has fostered communities of practice with students as well (Glynn, Koballa, Coleman, & 

Brickman, 2006; Williams, 2008). 

Literacy Context: Science Literacy Including Multil iteracies 

Discourse about the goals and reform of science education is couched in terms of literacy. 

Science knowledge should be constructed, rather than rotely memorized.  The construction of 

science concepts and knowledge promote meaningful learning. Novak (1998) stated that 

meaningful learning occurs when the learner chooses to relate new information to familiar ideas; 
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this in turn lends the new material conceptual richness.  According to Novak (1998), meaningful 

learning has three requirements: 

1. Relevant prior knowledge. The learner must know some information that relates 

to the new information to be learned in some nontrivial way; 

2. Meaningful material. The knowledge to be learned must be relevant to other 

knowledge and must contain significant concepts and proportions; and 

3. The learner must choose to learn meaningfully. The learner must consciously and 

deliberately choose to relate new knowledge to knowledge that the learner already 

knows in some nontrivial way.      

Authentic construction of science knowledge involves application, manipulation, interpretation, 

or analysis of prior knowledge to solve a problem that cannot be solved simply by routine 

retrieval or reproduction (Newmann, Marks, & Gamoran, 1996).  Faculty members should use 

active and collaborative teaching and learning practices that engage and challenge students in the 

classroom. 

A New Literacy: Multiliteracies 

With respect to literacy, this study does not examine functional literacy, which is defined 

as “a level of reading and writing sufficient for everyday life” (Harris & Hodges, 1995, p. 89). 

Rather, the study acknowledges that literacy has evolved to multiliteracies (Borsheim et al., 

2008; The New London Group, 1996).  The premise is that these multiliteracies represent a 

paradigm shift in the ways that research practitioners understand and enact literacy and learning 

(Cervetti, Damico, & Pearson, 2006).  Multiliteracies refer to the range of literacies and literate 

practices used in all sectors of life and how these literate practices are similar and different 

(Anstey & Bull, 2006).  It is being argued that science instruction should include various 
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multiliteracies, e.g., visual illustrations as defined by Moline (2011), and multimedia, along with 

functional literacy practices of reading and writing.  

The examining of multiliteracies is a social practice, which results in a myriad of ways to 

build a communicating (Tiernery et al., 2006) and learning community. Multiliteracies imply that 

there are different literacy genres and a variety of literacy situations that may be accompanied by 

a range of literacy practices (Paul & Wang, 2006).  The concept of literacy as reading, writing, 

listening, and speaking is no longer a concept relating only to printed words on paper, but also 

digital technology, sound, music, words, and still and moving images (Anstey & Bull, 2006).  

Literacy practices will continue to change as literacy practices evolve.  A greater range of 

literacy practices emerge (New London Group, 1996), engaging a student’s scientific knowledge, 

critical thinking skills, processes, and behaviors more effectively than previous literacy practices.  

According to Paul and Wang (2006), many students have difficulty accessing academic 

content information that traditionally has been presented in textbooks; such presentation does not 

give students the opportunity to develop the ability to reflect upon information, solve problems, 

and develop a higher level of critical thinking skills.  Teachers reveal a repertoire of literacy 

practices when students are given the opportunity to explore images, sound tracks, and text that 

interconnect in multifaceted ways.  These multiliteracies form new ways of knowing through 

communication, discovery, reflection, and critical thinking (Tierney et al., 2006).  Multiliteracies 

offer students opportunities to access, evaluate, search, sort gather, and read information from a 

variety of multimedia and multimodal sources (Borsheim et al., 2008).  When using 

multiliteracies in science classrooms, learning shifts from listening to science to actively learning 

about science through communication and various literary practices. 
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Using Multiliteracies in Science Pedagogy 

Ideas in science are communicated through words, charts, diagrams, symbols, pictures, 

and mathematics (Wellington & Osborne, 2001, p. 82).  Through multiliteracies, “different 

literacy genres and a variety of literacy situations accompanied by a range of literacy practices” 

(Paul & Wang, 2006, p. 305) serve several pedagogical functions.  First, multiliteracies 

facilitates a constructivist model of learning; students can glean the meaning of science through 

authentic experiences (e.g., constructing graphics/visuals). Using multiliteracies in science 

pedagogy can support traditional literacy practices such as reading and writing through various 

engaging literacies such as digital text, multimedia, or animations, engaging students in literacy 

practices that incorporate audio, graphics, and images.  Finally, multiliteracies extend beyond 

traditional literacy objectives to support and advance the development of future multiliteracies 

(Borsheim et al., 2008). 

The traditional literacies of reading and writing print text are shifting to using digital, 

graphics, multimedia, and online discussion forms to engage students in literacy practices.  

Pedagogy that includes multiliteracies requires the teacher to identify characteristics of pedagogy 

that help students to become multiliterate (Anstey & Bull, 2006) through written, digital, and 

electronic formats of literacy.  Anstey and Bull’s (2006) definition of multiliterate is a person 

who “is flexible and strategic and can understand and use literacy and literate practices with a 

range of texts and technologies; in socially responsible ways; in a socially, culturally, and 

linguistically diverse world; and to fully participate in life as an active and informed citizen” 

(p.19).  Using multiliteracies as an instructional strategy moves teaching and learning to a new 

and wider view of literacy, however, it must be understood that this does not mean using a LCD 

projector and producing or re-producing PowerPoint presentations.  “Multiliteracies” implies that 
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there are many forms of literacy that vary across time and communities – that literacy is a social 

practice, rather than a set of reading and writing skills to be acquired (Cervetti et al., 2006).  

Multiliteracies integrate students’ everyday literacy practices, such as animations, multimedia, 

Wikis, and blogs, into classroom instruction.  

 Changes in literacy practices are created by rapidly evolving, online technologies that 

influence how teaching and learning take place in classrooms (Williams, 2008). Teachers have to 

understand the millennial student language and incorporate instructional strategies that will 

engage them in learning. Several studies (Chandler-Olcott & Mahar, 2003; Kervin, 2009;  

Kitson, Fletcher, & Kearney, 2007; Tan & Guo, 2009) noted success with the use of 

multiliteracies such as media text and interactive whiteboard to teach students.  The researchers 

agree that ‘new literacy’ affects the students’ learning positively.  Using multiliteracies in 

pedagogy is not achieved simply by applying guiding principles to identify content and contexts 

for learning (Anstey & Bull, 2006).  Rather, the teacher must learn how to use multiliteracies as a 

pedagogy practice.  Multiliteracies help students connect “new literacies” simultaneously with 

traditional learning for real world application (Borsheim et al., 2008).  This pedagogical 

approach allows students to collaborate in a real and virtual space by helping them to understand 

how to move between and across various modes of media (e.g., written, visual, and digital text) 

to become multiliterate. 

Scientific Literacy versus Science Literacy 

Although teaching science with diverse learners can be a difficult task, the goal is that 

each student can describe, explain, and express science in various ways.  The National Science 

Education Standards stated 

Scientific literacy implies that a person can identify scientific issues underlying national 
and local decisions and express positions that are scientifically and technologically 
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informed. A literate citizen should be able to evaluate the quality of scientific information 
on the basis of its source and the methods used to generate it. Scientific literacy also 
implies the capacity to pose and evaluate arguments based on evidence and to apply 
conclusions from such arguments appropriately. (National Research Council, 1998, p. 22) 
 

Hobson (2000) suggested the following to re-design college science pedagogy to enhance 

science literacy learning for all students:  

First, make it (instruction) nontechnical, that is, conceptual. Second, teach in an 
interactive, inquiry-oriented way. Third, include plenty of the modern science that defines 
today’s scientific world view.  The finally strategy: make it (instruction) socially relevant 
by connecting science with the current world. (p. 136) 
 

This can be difficult because not all students enter a science class with the same experiences and 

prior science knowledge.  It is important to reach all students with the types of educational 

experiences and opportunities that will encourage and foster a growing understanding of and 

appreciation for the processes and the products of science (Mickikas, Bybee, & Hanych, 1995, p. 

115). 

Science literacy is an awareness of general science concepts, facts, and theories and a 

person’s ability to construct and understand science concepts.  Science literacy includes the 

unifying concepts of science, the nature of science, the relationships among science, technology, 

society and environment, the procedures of science, and the social relevance of science. For 

instance, Yore et al. (2003) suggested  

Language is an integral part of science and science literacy – language is a means to 
doing science and to constructing science understanding; language is also an end in that it 
is used to communicate about inquiries, procedures, and science understandings to other 
people so that they can make informed decisions and take informed action. (p. 691) 
 

Science instruction should include more than functional literacy, “a level of reading and writing 

sufficient for everyday life” (Harris & Hodges, 1995, p. 89), with a movement to using new 

“literacies” in science.  Thus, science literacy incorporates all types of literacy practices for 

understanding and constructing science learning. 
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 Scientific literacy is the knowledge and understanding of scientific concepts and 

processes required for personal decision making, participation in civic and cultural affairs, and 

economic productivity (National Research Council, Principles and Definitions, 1996).  Holbrook 

and Rannikmae (2009) argue that scientific literacy is based on two points of view: those that a) 

advocate a central role for the knowledge of science, and b) those that see scientific literacy 

referring to society usefulness (p. 278).  Framework for K-12 Science Education (2012) views 

scientific literacy as education in the sciences and engineering in which students, over multiple 

years of schooling, actively engage in scientific and engineering practices and apply crosscutting 

concepts to deepen their understanding of the core ideas in STEM (science, technology, 

engineering, and mathematics) fields. Different from science literacy, scientific literacy focuses 

on “doers” of science in the context these individuals apply science daily in a STEM field. 

In conclusion, scientific and science literacy may seem interchangeable terms, their 

meanings however represent subtle differences of language and meaning. In short, science 

literacy could be seen through one's ability to talk about conventional science knowledge, 

whereas scientific knowledge is one's capacity to talk and think in ways that resonate with the 

formalized practices of scientists. The understanding and practicing of science is a central 

interest to this study in the specific context of community college science education. 

Specifically, viewing using visuals such as concept maps and multiliteracies such as multimedia 

and animations to help students develop an understanding and application of science concepts. 

The Language of Science 

“Science” is not simply a body of knowledge to be transmitted; rather, science education 

is a sociocultural and a sociohistorical meaning-making experience (Fusco, 2001; Traianou, 

2006b).  “Science education involves a range of ways of communicating (visual, verbal, 
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graphical, symbolic, tactile) which can be exploited to engage with different learning styles or 

abilities and to provide a variety of teaching approaches” (Wellington & Osborne, 2001, p. 8).  

This does not mean that science contains an inner hierarchy, but merely that each conversation in 

any given scientific domain builds on previous conversations.  Thus, science progresses in a 

fundamental way that most other disciplines do not.  The consequence is that the discourse of 

science increasingly deviates from that of other discourses (Osborne, 2002).    

Wellington and Osborne (2001) believe that there is a body of research over the past 30 

years that shows that one of the major difficulties in learning science is learning the language of 

science.  Therefore, Wellington and Osborne suggested 

Learning science is as much about learning the language of science as it is about learning 
its substantive content… students must have an opportunity to practice its use through 
structured activities that require them to talk about science, to use scientific words, and to 
share and construct their own meanings of these words. (p. 84) 
 

Wellington and Osborne (2001) assert that more effective teaching of language within the 

science classroom requires both the recognition and the development of practices that support 

and scaffold the development of reading, writing, and the exploration of meaning.  

Using Visuals in Science Teaching  

Multiliteracies captures the intersection of literacy as meaning between teaching and 

learning (Tiernery et al., 2006), using visuals as a pedagogical practice extends the basic premise 

of literacy to include visual literacy.  Visual literacy is the “ability to interpret and communicate 

with respect to visual symbols in media other than print” (Harris & Hodges, 1995, p. 274).  

According to Coleman and Goldston (2011), visual literacy and science inquiry go hand in hand.  

By questioning visual information, students can develop visual literacy skills that enable them to 

critically interpret and communicate information observed through science experiences (p. 47). 
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Empirical Studies in Visual Literacy  

One of the great advantages of visual texts such as maps and diagrams is that most of the 

information they provide is readily accessible to all readers (Moline, 1995, p. 1).  With the 

change in literacy, visual texts have become multi-layered texts that include diagrams, graphs, 

maps, and tables, as well as multimedia like the Internet, CD-ROM, animations, and videos. 

Moline (1995) states that visual literacy is needed to function in today’s society.  

Visual literacy studies (Schnotz & Bannert, 2003; Stern, Aprea, & Ebner, 2003) show 

that active “visual illustrations of verbal statements” (Jones et al., 1988/89, p. 20) aid in the 

transfer and learning of concepts.  Students today live in an age of technology that uses visual 

images to convey information.  This means that it is essential that today’s students develop the 

general visual literacy skills required for dealing with scientific graphs, but they must also learn 

about particular types of scientific pictures that actually form part of the content of a specific 

field of scientific or technological study (Lowe, 2000). 

 Several studies (Bruning et al., 2004; Mayer, 2002; Mayer, Heiser, & Lonn, 2001) reveal 

that the use of visual images in college instruction creates a meaningful learning experience for 

the student.  The use of a visual image to illuminate relationships in data helps students not only 

to comprehend the text, but also to see patterns that are not clearly evident from reading the text 

alone (Thomas, Place, & Hillyard, 2008).  According to Robinson and Kiewra (1995), graphic 

representations such as graphics, charts, and diagrams are more efficient than outlines because a 

visual format demonstrates relationships between and among concepts. 

Starr and Kracjik (1990) stated that many college biology programs are implementing 

concept mapping to provide an aid for course conceptualization and development.  Several 

research studies (Cliburn, 1986; Okebukola, 1990; Schmid & Telaro, 1990) suggested that 
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concept mapping has a positive impact on learning used in biology instruction.  In addition to 

these researchers, Mintzes, Wandersee, and Novak (2001) also stated that using concept maps 

encourages meaningful learning and conceptual understanding in the biological sciences.  

Kinchin (2001) believes that teachers should have a positive attitude towards being 

equipped for the role of ‘empowered learners’ when using concept maps, which he claims 

enhance student learning.  A teacher in his study, however, expresses concern with the way 

concept mapping could relate to teaching.  The teacher views concept mapping as the first step 

towards adopting a more “meaningful learning approach.”  The teacher states the following: 

To be very useful, the teacher’s then got to do something with it. You can’t just say ‘oh, 
I’ve done a concept map!’  ‘Oh good, let’s pat you on the back!’ It’s a can of worms. If 
you open it, you’ve got to do something with it. Otherwise you’ve got the danger of 
reinforcing mixed messages and confused concept. (Kinchin, 2001, p. 1262) 
 

Hyerle (1995) states that “if the teacher is more interested in ‘‘correcting’’ or editing ideas to fit 

a lesson, the whole point [of mapping] has been lost” (p. 45) because the point is to allow 

students to construct the concept visually from prior knowledge.  

Defining Visual Information 

 The use of visual information or visual text is not a new concept in science.  The use of 

visual information should be relevant to students’ understanding that science includes more than 

reading and writing; literacy includes how information is communicated.  Moline (2011) 

explains that communicating with words also includes visual elements such as diagrams, graphs, 

maps, and tables (see Appendix A).  Visual images represent a well-founded form of data that 

can be used in a variety of ways.  They are another instructional tool that teachers can utilize to 

gain a deeper understanding of the perceptions that students (PK-16) hold of science (Finson & 

Pederson, 2011, p. 79).  Moline (2011) further stated that visual literacy cannot replace the 

traditional literacy of words and sentences. Visual literacy is rather a complementary skill. 
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Graphics are strong where words are weak; words are strong where graphics are weak. Visual 

texts tend to be a more concise, vivid, and therefore a more memorable way to organize 

information (p. 10). 

Instructional Practices Involving Visual Informatio n 

Research by Ausebel (1963) and Novak (2001; 2003) suggested that the mind arranges 

and stores information in an orderly fashion.   When important information is isolated, students 

can see how concepts are connected and make the concepts more understandable (Irwin-DeVitis, 

Modlo, & Bromley, 1995).  Teachers now realize that visual illustrations help students to 

organize their knowledge, encourage divergent thinking, and stimulate higher order thinking 

(Gil-Garcia & Villegas, 2003).  In a case study (Gil-Garcia & Villegas, 2003) of higher 

education faculty, the undergraduate and graduate students’ opinions of visual images connect 

visual language with verbal language to stimulate active learning.  This active learning reflects 

the idea that students using visuals such as concept maps are able to recall information from 

previous knowledge, which helps with learning and relating new information.  Faculty members 

assert that visuals help with pedagogical value when introducing conceptual frameworks and 

offer students opportunity to represent knowledge.  Ultimately, this asset strengthens students’ 

critical thinking skills. 

Visual images help learners to develop a visual framework of a concept.  When students 

construct visual images of text, they better understand which ideas are important, how they 

relate, and what points are unclear (Jones et al., 1988/89).  Graphic images can be used to show 

cause-and-effect relationships, to compare and contrast ideas, to represent the chronological 

sequence of objects or events, to group terms, and to answer problems or questions.  Because of 

the visual nature, processing graphical images into memory requires fewer cognitive 
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transformations.  This way of processing information is easier than reading text for the learner 

because inferences are being drawn from graphical elements (Vekiri, 2002). 

Larkin and Simon (1987) suggested that visual illustrations are computationally efficient 

because they enable the viewers to make “perceptual inferences.”  “When they (students) 

construct graphic representations of text they read, students better understand which ideas in the 

text are important, how they relate, and what points are unclear” (Jones et al., 1988/89, p. 20).  

Visual images can play a critical role in several cognitive tasks.  Rather than simply providing 

information, graphical representations can stimulate the mind through visual displays, which can 

influence the nature of cognitive activity and operate as “external cognition” in various tasks 

(Scaife & Rogers, 1996).  Interactive instruction takes place.  Teachers can facilitate students in 

transferring written text to graphical images that can be used to assess learning.  Students begin 

to construct rather than listen to science. 

Summary 

Pedagogy should be a collaborative and reflective practice that teachers use to improve 

and develop strong instruction in the classroom.  Too often, science classrooms are dominated by 

lectures and dependency on textbooks.  Science should be presented to students in a 

constructivist approach that allows students to construct ideas of what science is and then apply 

those observations to real world experiences. 

This study focuses on a teacher learning to use visual tools as a means for enacting 

multiliteracies inside her classroom to enhance science learning.  The study has as a secondary 

highlight the exploration of professional development and how it affects community college 

science instructors.  
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CHAPTER III: 
 

METHODOLOGY 
 

This is a qualitative case study of a community college science instructor’s pedagogical 

and professional development practices. The researcher undertook the study as beginning steps 

to enhance science teaching involving visuals through collaboration at this community college. 

This chapter outlines the methodological rationale, method of study, critique of the study, and a 

brief summary of the chapter.  Approval for the study was obtained through the governing 

university’s Internal Review Board (IRB) (see Appendix B). 

Research Methodological Rationale 

 This study took place at a community college, South State Community College1(SSCC), 

located in the southern region of the United States of America.  Since teaching and not research 

is the focus of community colleges (Jenkins, 2003; O’Hara 2001), this study was viewed as a 

springboard to connect teaching and research to improve pedagogical practices in community 

college science instruction. This inquiry was inspired by Fazio’s (2009) study involving 

secondary science teachers in collaborative action research--an experience that not only 

enhanced their understanding of scientific inquiry and the nature of science, but also encouraged 

the faculty to evolve into a community of teachers and learners.  Pedagogical use of visuals 

provided a common point of interest to bring the researcher and faculty member together for the 

study.   

                                                 
1 Pseudonyms are used for all persons and places throughout this study.  
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The study’s focus on one participant, N=1, was purposefully small to allow an “in-depth 

information-rich case” (Patton, 2005, p. 1634) examining issues of science pedagogy and faculty 

professional development in this particular community college setting. Yin (1994) defined a case 

study as “an empirical inquiry that investigates contemporary phenomenon within its real life 

context, especially when the boundaries between phenomena and context are clearly asking the 

question how or why” (p. 13).  Stake’s (1995) definition of case study is a study “of the 

particularity and complexity of a single case, coming to understand its activity within important 

circumstances” (xi).  Case study methodology allowed the researcher to be reflective and gain 

understanding of the phenomenon of the case.  

Methods of the Study 

This section describes research methods of this case study, including background and role 

of the researcher, selection of the study participant, descriptions about the study setting, and data 

generation, analysis, and re-presentation. 

Study Setting 

The study was conducted at South State Community College (SSCC), a comprehensive, 

public, two-year, multi-campus located in a large urban setting.  The study spanned a fourteen-

week period including initial background interview, pre- and post-classroom interviews, two 

classroom observations each week over ten weeks (because of the timing of IRB approval the 

classroom observations begin in the spring), and debriefing interview.  The mission of this 

community college is to provide accessible quality educational opportunities, promote economic 

growth, and enhance the quality of life for people in its service area.  Also, the community 

college is dedicated to providing affordable and accessible lifelong learning opportunities in 
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order to prepare students for employment or career advancement, enable students to transfer to 

senior colleges and universities, and provide customized training needs for business and industry.  

In 2005, this institution was merged with a technical college retaining its historically 

black college/university (HBCU) status.  Since the merger, the current trends in enrollment and 

ethnic background are approximately 65% female enrollment versus 35% male enrollment.  

Ethnic categories are approximately 80% Black; 12% white; and 8% other; enrollment ranges 

from 2,400 – 4,000.  The average age range of students is 18 – 65 years, with about 40% of 

incoming freshman testing in one or more developmental courses (English, mathematics, or 

reading). 

The study participant, Ann, and I work at SSCC within the Department of Natural 

Sciences.  This department has primary responsibilities for science instruction for science majors 

and non-science majors.  As stated in the 2008 Community College’s Institutional Effectiveness 

Plan, the mission of the Natural Science Department is  

to provide quality science courses and programs to equip students with skills for  
 employment or career advancement or to enable students’ to transfer to senior   
 colleges and universities with an adequate science background to be successful at   
 those institutions and to enhance students’ science literacy in an increasingly   
 technologically sophisticated society. (South State Community College    
 Institutional Effectiveness Unit Plan, 2008, p. 1)   

 
The department’s mission, as stated in the 2008 Community College’s Biology Degree Program 

Student learning Outcomes, is “ to support student learning using various teaching methods and 

strategies to encourage and motivate all students to achieve their maximum intellectual capability 

in the pursuit [of] their academic and professional goals” (South State Community College 

Biology Degree Program Student Learning Outcomes, 2008, p. 1). 

The Natural Science Department is composed of five full-time female faculty members. 

Three of the five faculty members have doctoral degrees; two possess PhD degrees in biology 
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and one has a PhD in secondary science education.  The experience of the science faculty varies. 

Two of the five instructors in the department have prior experience teaching in public high 

school, whereas the other faculty members might be regarded as ‘real’ science faculty because of 

their biology degrees and biological research experiences prior to being employed as instructors 

at this community college. 

Background and Role of the Researcher 

 Prior to being employed at SSCC in 2000, I taught biology for five years at a high school 

located across the city from the college campus.  I was recruited to teach at SSCC by an 

administrator who previously was my principal at the high school.  The opportunity to work as a 

teacher in higher education was compelling.  The students at SSCC are there by choice, looking 

for an institution of higher education that can provide them better career options, particularly in 

the allied health professions. 

 My desire to keep current with trends in science education led me to pursue my doctoral 

degree in Science Education.  During my studies at the university, I became interested in the use 

of graphic organizers, more specifically “graphical representations” (Coleman, 2006; Moline, 

1995) in science teaching.  Simultaneously, I was looking for collegial support, as I was literally 

thrown into the community college classroom without any orientation or preparation to teach in 

higher education.  When I was hired, SSCC classes were already in session.   The department 

chairperson handed me a copy of the course syllabi to use as a template and a copy of the 

recommended textbook for the course. Over time, I had the opportunity to see what and how 

other faculty in my department taught their courses and realized that I did not want to be an 

instructor who depended solely on the textbook and lecture. 
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 Around my seventh year of teaching, a new adjunct, Ann, was hired.  I noticed that she 

often arrived at least an hour before her classes, looking for supplies and other teaching 

resources.  Although I tried very hard to be an observer of Ann’s teaching, I was quickly drawn 

into the study as an active participant because of my working relationship with Ann stemming 

back to when she was an adjunct.  

Selection of the Case Study Participant 

The participant, Ann, is an African-American female and post-secondary biology 

instructor.  She received her BS and master’s degrees in biology from a historically Black 

university in the South.  Her early work experience was in biological research, but her interests 

shifted when she did substitute teaching while completing her master’s degree. Working as a 

substitute teacher led her to pursue teaching science.  For three years, she was employed at a 

four-year institution, where she taught embryology, cell biology, zoology, and anatomy.  For the 

past five years, she has been teaching Principles of Biology I and Anatomy and Physiology I at 

SSCC. 

I have known Ann for about five years.  We have developed a close working relationship 

because she knows that she can come to me when she needs assistance.  I know when she needs 

help because she always knocks on my office door, inquiring “Can I ask you something?”  She 

enters wearing her signature lab coat and notepad in hand.  Once the question is asked, she writes 

detailed notes.  Ann displays a hunger for learning how to better teach the students enrolled in 

her classes and that is why she was selected to collaborate with me for this study. 

The original intent was to observe Ann, the participant, using graphical representations as 

an instructional tool with students.  Upon interviewing Ann, I realized that the scope of the study 

had to change because she was not familiar with graphical representations or how to use them in 
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science instruction.  Although my desire was to be an observer of Ann, I was drawn into the 

study, advising Ann on how to better understand graphical representations in the form of concept 

mapping.   

 Starting on a smaller scale using concept maps rather than focusing the use of various 

graphical representations such as diagrams, maps, and time lines (Moline, 2011) as a whole. 

Therefore, the assumption that Ann would use graphical representations in teaching was 

premature.  The study rather focused on her use of one visual tool, concept maps, to assist with 

students learning science. 

Data Generation, Analysis, and Re-presentation 

 This section describes processes of data generation, data analysis, and data re-

presentation used in this study.  The phrase “data generation” was chosen over “data collection” 

to emphasize my role as the designer, interpreter, and participant within this study. Also, since I 

am the interpreter, making sense of Ann’s experiences during the study, the research results are 

re-presentations of insights that I gained through classroom observations and interviews.  

Accordingly, I describe use of narrative as the approach used to re-present the study findings in 

Chapter IV. 

Data Generation 

Data generation for this case study took 14 weeks, involving an hour-long initial 

interview, one hour pre-classroom observation interview reviewing lecture materials to be used 

during the week, one hour post-classroom interview reflecting upon the concept introduced 

during the week, classroom observations twice a week for an hour, and a hour debriefing 

interview, totaling nearly 45-50 hours for interviews and class observations.  No personally 

identifiable information was collected or recorded through the interviews, instructional materials, 



 41

or field notes.  This study primarily involved three types of qualitative data sources: (a) interview 

transcripts; (b) field notes from classrooms observations; and (c) documents obtained from Ann 

and those available to the public from the college.  As the researcher, I started as an observer and 

listener of Ann’s activities and dialogues, but, as the study progressed, I became an active 

participant in the study as she used visuals in science instruction. 

 Patton’s (2005) recommendations for conducting qualitative research provide useful 

protocols for generating varied and particular types of data sources.  Patton recommends the use 

of interviews to elicit direct quotations from people about their experiences, opinions, feelings, 

and knowledge.  Observations by the researcher feature “detailed descriptions of people’s 

activities, behaviors, actions, and the full range of interpersonal interactions and organizational 

processes that are part of observable human experience” (p. 1).  Analysis of written documents 

may include studying excerpts, quotations, or passages from written records, such as 

“memoranda and correspondence; official publications and reports; personal diaries; and open 

ended written responses to questionnaires and surveys” (p. 1).  This study, which utilizes these 

three types of data collection, resembles previous studies and narrative re-presentation studies in 

educational research (e.g., Arellano et al., 2001; Harris, 2007; Miles, 2008; Mitchell & Rosiek, 

2006; Sconiers & Rosiek, 2000).  The following sections provide specific details of data 

generation for this study. 

Interviews. Throughout the study, interviewing shifted from being fairly unstructured or 

open ended to a more structured approach towards the end, when interviews were used to verify 

information.  The study formally began as an initial one hour session, which was conducted to 

gain Ann’s IRB informed consent form (see Appendix B), followed by an open ended interview 

to obtain general background information about Ann and her current teaching practices.  Prior to 
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classroom observations, I conducted a one-hour interview with Ann on the day before the class 

concerning her planned lecture (see Appendix C).  This was done each week during the 

classroom observations.  Following each class observation in the afternoon, Ann and I met for 

another one-hour interview reflecting on her science instruction (see Appendix C).  A de-briefing 

interview (see Appendix E) was conducted for one hour once the class observations were 

completed to allow Ann an opportunity to express ideas about her learning through participation 

in this study. 

Observations. In qualitative research, the researcher makes firsthand observations of 

activities and interactions, sometimes engaging personally in those activities as a ‘participant 

observer’ (Patton, 2005).  Class observations were performed twice a week for an hour over a ten 

week period.  Typically, I entered the classroom from the rear and sat in the back of the 

classroom prior to Ann beginning the class.  As Ann taught, I took field notes of the activities 

that were taking place in the classroom.  On a few occasions, Ann and I conversed while students 

were doing a quiz, or I assisted in a class activity of concept mapping.  

Written Documents.  Patton (1999) stated that written documents give a “rich menu of 

alternative possibilities within qualitative research” (p. 65).  During the structured pre- and post-

classroom observation interviews, Ann often shared artifacts that she regarded as important to 

her teaching practices, including lecture notes, PowerPoint, and exams (see Appendix D). 

Relevant documents provided through the college information system were also obtained, 

including those available online (e.g., SSCC Natural Sciences Department Biology Mission 

Statement). 
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Data Analysis 

Qualitative methods are often used because they tell a story by capturing and 

communicating the participants’ stories.  They tell what happened when, to whom, and with 

what consequences.  Analysis of data in qualitative research can be complex.  The purpose of 

such studies is to gather information and generate useful findings (Patton, 2005).  Stake (1995) 

stated that data analysis in a case study comes from reading and rereading the case accounts to 

gather a deeper understanding.  The interview transcripts and field notes were examined several 

times, resulting in follow up interviews with Ann to gain further insight to her experiences 

during the study.  Bogan and Biklen (1982) further described qualitative data analysis as 

“working with data, organizing it, synthesizing it, searching for patterns, discovering what is 

important and what is to be learned, and deciding what you will tell others” (p. 145).  For this 

study, data analysis was conducted in conjugation with data generation.  

Prior to and following each classroom observation, Ann was interviewed.  These 

interviews were transcribed and coded to identify common patterns or themes.  As these patterns 

were identified, Ann was questioned further to reveal additional thoughts on graphical 

representations and science pedagogy.   These engagements encouraged Ann to share her 

personal instructional artifacts such as PowerPoint slides used in lecture, lecture notes/comments 

made on PowerPoint, study hints given to students, and exams administered.  These documents 

were instrumental in composing narratives about her experience during the study. 

Field notes were taken during each classroom observation.  The field notes were analyzed 

after each observation and prior to the post observation interviews with Ann.  Field notes 

analysis gave a better view of Ann’s understanding or lack of science pedagogy and graphical 

representation.  These observations are presented as science concepts taught during the study. 
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After the formal classroom observations were completed and debriefing and other 

interviews with Ann were conducted, the formal study of pre- and post-interviews and class 

observation was complete.  Further analysis of data sources was done through triangulation to 

search for patterns in the data sources. Patton (1999) stated  

The logic of triangulation is based on the premise that no single method ever adequately 
solves the problem of rival explanations. Because each method reveals different aspects 
of empirical reality, multiple methods of data collection and analysis provide more grist 
for the research mill. (p. 1192) 

 
Triangulation is used in qualitative research because the combination of interview transcripts, 

observation field notes, and document analysis provides validity to the study. 

With the interview transcripts, field notes, and documents at hand, the task of organizing 

the data according to identified patterns/themes began.  After several examinations and re-

examinations of the data, they were interpreted to begin to tell Ann’s experience.  The 

collaboration with Ann was used to gain a deeper understanding of graphical representation 

pedagogy in conjugation with multiliteracies in community college science instruction.  In 

addition, the study was used to examine the professional development provided to science 

instructors in community college. Findings were used to springboard professional development 

to develop a community of practice among community college science educators. 

Data Re-presentation as Narrative Insights 

Given my interest in engaging in collaborative professional development with Ann, the 

study is presented as a narrative of our collaboration of community college science instruction 

and professional development. 

Narratives are used to tell Ann’s story of using visual teaching tools and her professional 

development issues.  Narratives make meaning of personal experiences through a process of 

reflection in which storytelling is the element (Clandinin & Connelly, 1990).  Narratives reflect 
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the participant’s voice so that readers can understand the story or experience being examined 

(Holley & Colyar, 2009).  According to Rosiek (1994), narrative accounts are one of the best 

research methods to produce accounts of classroom experiences to improve pedagogy.  

  As the researcher, this re-presentation of experiences is a bricolage- the sense of research 

activity as “a pieced-together, close knit set of practices that provide solutions to a problem in a 

concrete situation” (Geelan, 2007, p. 35).  Thinking narratively, according to Clandinin and 

Connelly (1990), is practical because it draws not only on classroom observation, but also on 

personal experience in the form of stories, interviews, rules, principles, images, and metaphors.  

Study Critique as Qualitative Credibility 

To establish credibility in a qualitative study means representing truth in the findings. 

Since qualitative research is based upon the belief that there is no singular universal truth 

(Cutcliffe, 1999), the researcher describes, interprets, and understands the meaning of the study 

to gain credibility.  The data must be “believable” by presenting real life situations, settings, and 

circumstances.  Being a novice qualitative researcher, one may question the credibility of this 

study.  Lincoln and Guba (1985) present the following techniques for enhancing credibility in 

qualitative research: prolonged engagement, persistent observation, triangulation, peer 

debriefing, negative case analysis, and member checking.  

Prolonged engagement was a particularly strong element of the study design, given my 

professional relationship with Ann of nearly five years and our shared interest to learn more 

about better ways to teach science.  I did multiple observations in Ann’s classroom, and had 

many formal and informal interactions; however, the study timeframe was brief and did not 

allow for consistent observation and negative case analysis.  Multiple qualitative data sources 

were used to enable triangulation; however, the study may have yielded greater insight if 
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interviews with other faculty members and students had been conducted.  Peer debriefing was 

not a strong part of the study design; however, I consulted my dissertation chair, who guided my 

final interview and observation sessions, in the last three weeks of the study.  Field notes from 

concept mapping classroom observation and additional interviews with Ann discussing specific 

use of concept mapping were re-examined.  Member checking seemed second nature, as 

interviews typically reflected on our previous experiences and spring-boarded our interests and 

actions as Ann moved into subsequent teaching sessions. 

Trustworthiness, according to Lincoln and Guba (1985), is “how can an inquirer persuade 

his or her audience that research findings of an inquiry are worth paying attention to?” (p. 290).  

A subject of one, N of 1, gave me the opportunity to do a deep inquiry of Ann’s science 

pedagogy to gain insight on how science education at this community college could be 

improved. There is “no benchmark by which one can take repeated measures and establish 

reliability in the traditional sense” (Merriam, 1988, p. 170), but trustworthiness in the findings of 

this study provide a foundation for science pedagogy in community colleges. 

Summary 

This chapter described the qualitative methods of the study. The methodology selected 

was instrumental in reflecting the participant’s experience as she collaborated with the researcher 

in using visuals in the form of concept mapping in science teaching.  

Chapter IV presents the study insights through narratives relevant to the research 

questions.  Chapter V brings closure to the study, connecting the research questions that guided 

the study. The chapter also presents a discussion connecting the study to larger teaching and 

research implications, as well as a concluding critique of the study and future research 

possibilities. 
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CHAPTER IV: 

NARRATIVE INSIGHTS 

 The purpose of the study was to examine a science instructor’s use of visuals in 

community college science teaching and professional development available for community 

college science faculty.  This chapter presents the participant’s educational background, early 

science learning, and reasons for becoming a teacher.  The chapter concludes with the 

participant’s understanding of multiliteracies, the experience collaborating with the researcher 

using visuals and multiliteracies in instruction, and an examination of the professional 

development she was provided.   

Why Science? 

 I begin with a prologue of the initial interview with Ann as she expresses her educational 

background, early science learning, and teaching method. 

Ann’s Prologue 

 I have a Bachelor of Science and Master’s of Science in Biology, both from State 

University. I relocated to the state in 1999 to clinical studies research.  In 2002, I made a career 

change in which I began teaching at a private, four-year, historically Black college, where I 

taught the following disciplines: Embryology, Cell Biology, Zoology, and Anatomy. While 

teaching at the private four-year college, I also worked part-time at South State Community 

College (SSCC). Once a full time position became available at SSCC, I applied and was hired in 

2005.  Although most of my time was spent in the private sector, making the transition into 

college science teaching was easy, and it has also been rewarding.  
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 My initial exposure to science/biology was my freshman year in high school with Mr. 

Mums.  He made the course fun, interesting, exciting, and I was very motivated to learn and 

look[ed] forward to attending his class.  This experience sparked my interest in science and 

made an impact on me obtaining a degree in biology.  Although I did not initially start my career 

as a science teacher, I knew it would be something I would pursue at some point in my life. 

 I decided to become a science teacher because of its flexibility and also for the mere fact 

[that] I wanted to give back to my community/society by enhancing the lives of young and old, 

male and female, and all races in a positive way.  However, I have come to the realization [that] 

this profession comes with a challenge.  Twenty-first century students have different learning 

styles, and teachers must adapt their learning methods accordingly in order for their students to 

become better learners. 

My most commonly used teaching style, which is also my favorite, is demonstration or   

modeling.  This is an effective approach in my labs where demonstrations are often needed.  I act 

as a coach to assist students in applying the knowledge.  Students are then given the opportunity 

to collaborate in lab groups or with their peers in an effort to problem solve.   My responsibility 

[as] an instructor is also that of a formal authority in which I control the flow of the content in 

order for students to get a thorough understanding of the information. 

 I like to relate the labs to the lecture to connect what is going on in the textbook to lab. 

The experience in lab should translate to the lecture or what’s in the textbook. But sometimes, 

students can’t connect the labs to the lecture. So, sometimes I step in and ask questions, like 

“Remember when we talked about this in lecture?” So, sometimes the lab becomes a lecture as 

well [as]… hands-on because I want them to be able to connect the concepts from lab to lecture 

to critically think, which this is difficult for a lot of students. 
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Ann believes that her instructional strategy is student friendly but challenges students to 

relate scientific knowledge to real world applications through writing and hands-on experiences.  

She describes literacy as “students being able to read, write, listen, and speak at a level adequate 

for communication in the real world.”   Ann associates literacy used in science instruction with 

being able to read, understand, and communicate science knowledge using print and written 

materials. 

The Beginning of Becoming Collaborative Professional Learners 

Ann and I casually talked about instruction often.  In late November 2010, I entered 

Ann’s office and asked her to allow me to enter her classroom for observation and to turn our 

casual conservations to formal structure interviews exploring her notions of science literacy and 

multiliteracies, her pedagogical practices using visual tools, and her experience engaging in 

collaborative teaching learning as professional development.  She replied yes without hesitation.   

Ann’s excitement and willingness to collaborate with me may have come from our long 

working relationship stemming back to when she was an adjunct instructor.  I remember that 

initial meeting: she was walking down the hall with a confused look on her face, carrying a box 

and a book bag over her one shoulder.  I remember my first day at SSCC with no one to guide or 

assist me; it was assumed that since you had a science degree that you knew how to teach 

science.  I stopped and asked her if she needed help. “Yes” was her reply, with a smile and a 

look of relief.  That casual question and response led to examining her teaching practices.  

The following sections portray Ann’s experiences during the study, with “the beginning” 

showing the early stages of her learning and understanding what and how to use visual tools in 

instruction.  In addition, some changes that Ann made during the study included enrolling in 

graduate science education courses, beginning to understand how visual illustrations can be used 
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in science teaching, and allowing students to use visuals to express science understanding (see 

Appendix G).  Ann was selected to participate in this study because from our first meeting when 

she was an adjunct instructor, she was always inquiring about how to make her science teaching 

better.  Although she lacks formal pedagogy training, her drive to be a better science instructor 

drew me to collaborate with her for the study.  

Exploring Ann’s Views of Multiliteracies 

Walking into Ann’s office for the initial interview, I noticed different elements of her that 

I never observed before, like the tidiness of her office, where she was waiting for me in her white 

lab coat.   

Researcher: What is your definition or understanding of literacy?  
 
Ann:  My definition of literacy is one’s ability to read and write.  I am not sure about the 
term. 
 
Researcher: Do you know different visuals that could be used in instruction, such as 
graphical representations? Explain. 
 
Ann: (puzzled look on her face, almost frowning)“No.” 
 
Researcher: Graphical representations are a type of visual literacy that can include 
flowcharts, figures, diagrams, concept maps, and Venn diagrams. Have you used or are 
you currently using any type of visual tool (diagrams, illustrations, graphs, charts) in 
your instruction? 
 
Ann: I reference to diagrams and figures in my textbook during lectures. I also use 
animations. 
 
Researcher: The examples you gave are multiliteracies that can be used in science 
instruction. Multiliteracies expand the definition of literacy. Using multiliteracies is a 
way to present information or concepts to students in several different formats like 
animations, PowerPoint, and graphical representations. 
 
As I asked the questions and she replied, I realized that Ann considered herself a true 

scientist who became a science teacher, so her teaching is based totally on science knowledge. 
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Her approach to teaching is centered on her giving or referencing science concepts without 

engaging students in the learning process.   

On a typical day at SSCC, one would see students moving through the hallway to class 

and instructors casually glancing at each other as they hurried to lectures.  This day was different 

because I noticed something that was not typical of Ann.  I walked into the classroom to give her 

a tentative schedule for the next semester, and Ann’s students were handing in concept maps.  I 

smiled and Ann smiled back, obviously pleased at their shared success.  She had allowed 

students to express and experience science learning in a different way.  I felt in that moment that 

Ann had connected the dots between teaching and learning science through using visuals as an 

instructional tool.   

Ann’s Views of Professional Development 
 
 Every fall and spring semester at SSCC begins in the same manner.  Faculty members 

enter the auditorium, sit, and listen to information about the upcoming semester.  Like many of 

the students, the faculty is often distracted. When asked to think about how faculty is provided 

professional development at this community college, Ann shared the following about her 

professional development experience: 

Researcher: While working in the community college setting, do you feel that you have 
received adequate professional development to teach millennial students? Explain. 
 
Ann: No (laughing). The institution-wide professional development at the beginning of 
each semester is a waste of time because it doesn’t address the teaching needs of science 
faculty.  We sit in the auditorium and listen to pass/fail rates, what courses are not 
populating, and other things.  

 
Researcher:  Have you participated in any professional development in teaching and 
learning? If so, what and when? 
 
Ann: Not addressing teaching learning.  No one addresses instructional strategies to help 
us become a better instructor. The only professional development I attend or receive is at 
the beginning of the fall and spring semesters and it doesn’t address my instructional 
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needs as a science teacher. The professional development is general and addresses the 
concerns of the institution as a whole. 
 
Researcher: What do you mean by general and institution concerns? 
 
Ann: Mostly, finances, which is the lack of funds that the state is currently experiencing. 
And the institution’s QEP (Quality Enhancement Plan), [which] is addressing the 
freshman experience, [and] is supposed to equip, engage, and empower students. I have 
heard that so much over the past year. 

 
Based on this initial interview on professional development, Ann expressed the idea that 

professional development at SSCC centers on talking at faculty about the financial state of the 

college and institution’s QEP (Quality Enhancement Plan), which is implemented over a five-

year period.  I wanted to know more about Ann’s view of professional development. A follow up 

interview was done. 

Researcher: I want to revisit your view of professional development. I want you to reflect 
back to the beginning of this semester and professional development that you received. 
 
Ann: (Laughing) I really wouldn’t call it professional development. It was over two days. 
I felt it was a waste of time. 
 
Researcher: Explain what you mean about a waste of time. 
 
Ann: Well, the first day, we heard from the President, which was his welcome back 
speech for another academic year. Next, individuals from student services talked about 
registration, financial aid, requisition and travel procedure… all this information could 
have been emailed to us.  [This was] followed by administrators in academic affairs 
telling us to be creative in instruction, help students, and advise students. 
 
Researcher: So, this took all day. 
 
Ann: No, that was the morning session prior to lunch break, but we were given a morning 
break as well. 
 
Researcher: You stated that faculty was told to be creative, help, and advise students. 
Were any strategies shared or any collaborative training activities done with faculty to 
accomplish this? 
 
Ann: No, not really. After lunch there were several work sessions given on using 
Blackboard, Tegrity, planning for retirement, new employee orientation with human 
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resources, and a couple more which I can’t recall. But, most of the sessions are given 
every semester and I feel I have mastered Blackboard and Tegrity.  
 
Researcher: That was day one. What did day two include? 
 
Ann: Committee meetings, Departmental and Unit planning. 
 
Researcher: Does the Department provide the professional development needed to 
improve science instruction? 
 
Ann: Nothing against the department chair, but he is wearing two hats: chair of the 
department and Associate Dean. So, the answer would be no.  Science faculty members 
are not provided that type of professional development through the department to 
improve science instruction.  That’s why I enrolled in a graduate science education 
course. 
 
Researcher: You took it upon yourself to take graduate courses. Does the institution 
provide any financial assistance? 
 
Ann: Yes, they do some tuition reimbursement for graduate school, as well as providing 
some funds for travel to conferences. 
 
Researcher: Have you taken advantage of the funds to attend conferences? 
 
Ann: Yes, I have attended the regional science teacher association conference before, but 
it has been awhile since I’ve attended a conference. 

 
Based on Ann’s responses, SSCC provides institution wide meetings, departmental 

meetings, and work sessions in areas that do not relate or benefit her as a science teacher. Ann’s 

responses during the professional development interviews suggested that she feels unprepared to 

teach.  That is why she chose to take graduate courses: to become a better science educator.   

Ann’s Science Classroom 
 

Classroom observations were done twice weekly for an hour in a Principles of Biology I 

class over ten weeks.  This biology course covers physical, chemical, and biological principles of 

all organisms. The course is designed to explain cell structure and function, cellular respiration, 

basic biochemistry, cell energetics, the process of photosynthesis, and Mendelian and molecular 

genetics.  The course also includes discussion of the scientific method, basic principles of 
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evolution, and an overview of the diversity of life with emphasis on viruses, prokaryotes, and 

protist. 

The following section narrates the ten weeks of observing Ann’s classroom as she 

lectured on several science concepts - What is Biology, Life’s Chemical Basis, Molecules of 

Life, Cell Structure and Function, Cell Membrane and Transport, Metabolism Equals Energy and 

Cellular Respiration.  These classroom observations give insight into Ann’s teaching practices.  

Ann never had any formal pedagogical training, but, while participating in the study, she was 

enrolled in two graduate science education courses.  Prior to the study, she did not view our 

relationship as collaborative, but as colleagues dialoguing about ideas and issues with teaching.  

Week 1- Day 1 

Ann walked into the classroom wearing a white lab coat and stood at the wooden podium 

for the first day of class. Her lips curled into a smile, and she said, “Welcome to Biology 103.”   

As she called roll, she exhibited no emotion and ignored students who were entering the 

classroom late. She began reviewing the syllabus, being very detailed about her expectations, 

assignments, and evaluation of students in the course.  “These areas are just as important as the 

material that will be covered over the semester,” she expressed to the students.  Although Ann 

seemed very stern in the overview of the class, a sense of wanting students to learn science was 

projected.  “Are there any questions?” She paused. “No questions. Let’s begin with learning 

biology. Chapter 1.”  Ann began asking general questions to students. Observing her, I felt that 

she was trying to get a feel for what students brought from their high school science learning 

experience. She dismissed class. 
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What is Biology? 

Week 1 - Day 2. Wearing her lab coat, Ann entered the classroom. Students sat patiently, 

almost nervously, for the words of science to leave her mouth, but Ann began class differently. 

“I would like everyone to participate in the discussion. Look in your textbook at the diagram 

illustrating the domains.”  Ann told students that she records each lecture in Tegrity- lecture 

capture software -as she uploaded the lectures in Blackboard.  She informed students that they 

could listen to the lectures over and over again as a resource to prepare for exams. Ann also 

informed students that along with listening to the Tegrity sessions, they should print the study 

hints (study guide) placed in Blackboard.  

Ann began with a continuation of lecture material from the previous class meeting. Using 

PowerPoint to guide the lecture, Ann explained the diagram of the domains projected on the 

board.  She began asking students about kingdoms, directing them to look at Table 1.3.  She 

completed the lecture on kingdoms and domains and instructed students to go to lab in room 

B121 so that lab groups could be organized. 

Week 2 – Day 1.  Ann began class by asking review questions.  Following the review, 

Ann began a discussion of the scientific method.  Ann asked the students to form a hypothesis.  

One student formed the hypothesis, “If you eat snacks like potato chips, you can develop high 

cholesterol.”  As a class, Ann guided the class through the scientific method using the hypothesis 

formed by the student.  To tie all the pieces together, Ann explained that the lab for the week 

would test the scientific method. Directing the students to another diagram and illustration in the 

textbook, Ann gave real world examples to tie the textbook images to the students’ everyday 

lives.  Ann continued the lecture on why students should learn science and the scientific method.   
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Before dismissing class, Ann reminded students to view the Tegrity sessions and to bring the 

study hints to class. 

Week 2 - Day 2.  Ann started class with the opening statement:  “Again, I want everyone 

to actively participate in class. Be prepared for class when you enter. I call on students to get 

feedback. I’m not picking or singling any student out. I just want to know if you understand what 

is going on in class.”  Ann began asking students questions from the “study hints” (study guide) 

provided through Blackboard.  As Ann asked the questions and students answered, she directed 

them to figures and diagrams in the textbook.  “Please bring your textbook to class because I will 

be referring to photos, charts, and diagrams during the lecture.  You need a textbook so you will 

be able to follow me during the lecture.” 

 Ann spent the majority of the lecture re-capping key concepts from Chapter one.  She 

went over lab instructions before directing students to move downstairs to lab B121. 

Life’s Chemical Basis 

 Week 3- Day 1.  As students walked into class, Ann was drawing a diagram of an atom 

on the board.  Ann turned around and said, “Clear your desk and take out a sheet of paper. You 

have 10 minutes to complete this quiz on the scientific method.”  Ann motioned for me to come 

to the front of the room.   

Ann: Will you work with me to develop a concept map? 

Researcher: Sure. 

Ann: We will talk later about it. I just wanted to ask while it was on my mind. 

Following the quiz, Ann began Chapter 2 by explaining the diagram of the atom that she had 

drawn on the board.  She directed students to the textbook to view similar diagrams of different 

atoms. 
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 Ann projected any diagram referred to in the textbook on the board. She continued to 

explain atoms and energy levels. “Take out another sheet of paper. I am going to write some 

elements on the board using the periodic table in the appendix of your textbook.  I want you to 

draw the atom for each.  I will return the quiz so you can see what you missed. You need to 

know this information because it will be on your first exam.”  

 Week 3- Day 2. As students walked into the classroom, Ann was writing an outline of 

the day’s lecture on the board: “As well as writing assignment instructions for ‘Acidosis and 

Alkalosis,’ write a group summary of the article provided to you in Blackboard and turn it in 

during our next class meeting.”  Ann began class with asking questions from the “study hint.”  

Students responded well and seemed prepared for class.  “Good, I see some of you are reading 

and preparing for class.”  

Ann continued the discussion on the chemistry of life by drawing an illustration on the 

board.  She explained the diagram and related it to the textbook.  “Always review the figures in 

the textbook. They reinforce what the textbook is explaining.” 

Ann: Young man in the back, explain Figure 2.1 to the class.  
 
Student: Figure 2.1 shows a hydrogen bond between two water molecules. Oxygen is red 
and bonding to one of the hydrogen’s which is white. The single line between them is the 
hydrogen bond. 
 
Ann: Very good 
 

Following the student’s explanation, Ann directed students to the textbook to review another 

figure, which she explained.  She further illustrated bonding by showing two animations in class.  

“Do you understand bonding better after viewing this animation?”  The class responded, “Yes.”  

She responded, “I will place the animations in Blackboard so you can view them again.” 
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 Ann often stopped during the lecture to ask questions about the concept being discussed. 

Before dismissing class, she reminded students that the date for exam #1 was approaching. 

Week 4 – Day 1. Ann entered the classroom and returned quiz papers.  “I’m impressed. 

You all did well on the quiz when you drew that atom’s orbital; but [on] the written quiz on 

Chapter 1, as a class you didn’t do as well.”  She continued passing back quiz papers.  “I need 

for you all to sit with your lab groups. You are going to do a group quiz on Chapters 1 and 2.  

This quiz is a collaborative effort. Everyone should participate.  One person should not answer 

all the questions.  I only need one answer sheet per group so write everyone’s name on the 

sheet.”  Ann gave the class 10 minutes to answer 10 questions.  Ann handed me a copy to look 

over while students were working.  She walked around the room listening to the groups discuss 

their answers. 

 Following the quiz, the students re-arranged their desks.  “Take out your study hints 

sheet.”  Ann began to review all the concepts, figures, and diagrams that were presented in class. 

Ann paused periodically, asking students if they had any questions.  All the figures or diagrams 

listed on the study hint sheet were projected on the board and explained.  Ann would administer 

the Chapters 1 and 2 exam during the following class meeting. 

Week 4 - Day 2.  Ann administered the first exam for the semester.  Following the exam, 

students were instructed to read Chapter 3 before going to lab. 

Week 5 - That Teachable Moment.  The question that Ann asked about concept mapping 

had me curious.  As I walked in, I noticed that she was still in science mode, sitting at her desk 

with her lab coat on, reading over notes for the Anatomy and Physiology class that she also 

teaches.  

Researcher: Are you free? I am curious about what you want to know about concept 
mapping. 



 59

 
Ann: Yes. I am taking a graduate science education course this semester and my 
professor has assigned a concept map. I am confused. 
 
Researcher: Can I read the instructions?  
 
Ann: I don’t where to begin. I don’t know what he wants. I have emailed him but I 
haven’t gotten a response. That’s why I asked you. 
 
Researcher: It seems he assumes that everyone has used concept mapping before so he 
didn’t explain it to the class. He just gives the concepts he wants mapped. 

 
As I looked up from the paper, I noticed the frustrated and confused look on Ann’s face.  So, I 

began to explain as simply as possible what a concept map is and how they are used.  Once I 

finished, she seemed a little more comfortable with the assignment.  I realized that Ann probably 

felt like our students do when we throw science jargon at them. 

 Researcher:  When you finish with it, I can look over it if you like. 

 Ann: Ok, thanks. 

 Researcher: Once you master concept mapping, you can use this with your students. 

Ann: Smile turns to frown. I don’t know about that.  They (students) probably won’t get 
it. 
 
Researcher: Try it.  Explain why and what they will be doing before assigning the 
concept maps. 
 
Ann: Hesitating. What chapter do you think? 
 
Researcher: The chapter on molecules of life would be good to use for concept mapping. 
You should allow students to do a concept map in class in groups at first. You let them do 
a group quiz.  You can give them a prepared template. Each group can have a different 
concept to map from the chapter. 
  
Ann: Once I get it (concept mapping) down, I probably will. 
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Molecules of Life 

 Week 5 - Day 1.  “Today’s lecture will focus on the molecules of life.  I asked you to read 

the chapter before coming to class.”  Ann began asking questions about the chapter.  “I’m 

changing how I’m asking the questions so you can think critically about the answer.  I will no 

longer ask questions exactly like they appear on the study hint sheet.”  After making that 

statement, Ann referred students to page 41 in the textbook as she projected the diagram of 

different carbohydrates.  “This is the same figure that is in your textbook.”   She began 

explaining the different types of carbohydrates: monosaccharide, disaccharides, and 

polysaccharides, giving examples of each. 

 Ann began to discuss condensation reaction.  “Young man in the back, explain 

condensation reaction.”  The student struggled to explain it.  “Use Figure 3.7 that is in your 

textbook to help, or your notes.”  Once the student viewed the figure, he began explaining the 

reaction.  “You have to know this concept.  If you saw a figure similar to this on your exam, 

could you answer the question?”  No response from the students.  Ann seemed frustrated because 

there was no response.  Sensing that the students were frustrated too, she dismissed class. 

 The frustration that I observed from Ann and the students prompted me to review 

teaching material that I had used when I taught the class.  Later that day, I met with Ann and 

shared an illustration of condensation reaction different from the one in the textbook.  We 

discussed her use of the illustration in class so she could get a better understanding of what 

students “get” or “do not get” about condensation reaction and hydrolysis. She decided to let the 

students explain the illustration in groups rather than individually.  I also shared a concept map 

template that she could use with students for organic molecules (molecules of life). 
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Researcher: Remember when I explained concept mapping to you for your graduate 
class? You said once you got it you would probably use concept mapping with your 
students. Do you want to try concept mapping using this template?  
 
Ann: In groups, right?  
 
Researcher: If that’s how you want to use concept mapping, yes. 

 
Week 5- Day 2. As I sat in my usual spot in the back of the classroom, Ann began class. 

“You have to know the classes of organic molecules and be able to identify them on your next 

exam. Ok, look at the illustration of lipids in your textbook.”  Ann began to explain the structure 

of lipids using the diagram.  “Look at Figure 3.11.  What type of reaction is being illustrated?”  

Student: Dehydration. 

 Ann: Explain the diagram of the fatty acids. 

Student explained. 

Ann: Why are they considered fatty acids? 

Student: Because of the structure of the tails.  

Ann pointed at the projected image. “These are double bonds.  Do you see that?  You may see 

this diagram on your exam.”  “We are going to stop here today.  Before going to lab, I want to 

get your perspective as a student about something.  Do not put your name on the survey.”  Ann 

began handing out a survey that she developed concerning the usage of PowerPoint in class.  She 

informed students that she wanted to know if the PowerPoint slides were helpful in their 

learning.  “When you turn in you survey, you can leave and go to lab.” 

Week 6 – Day 1.  Ann began the next class meeting by asking questions about the 

chapter.  She referred students to Figure 3.11 of a triglyceride molecule. She explained the 

figure, which was projected on the board, while students looked in the textbook.  “Know the 

difference between saturated and unsaturated fats.  Look as Figure 3.10,” she said, pointing to 
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the board, “is the figure saturated or unsaturated?”  Student: “Figure 3.10 is an unsaturated fat 

because of the double bond.”  

Ann continued the discussion, asking students to look at Figure 3.14. “What is the 

functional group in the figure to the right?”  Student:  “Hydroxyl group.”  “Correct.” Ann 

continued projecting different figures on the board.  “Proteins are a very important organic 

molecule.”  She showed an animation on proteins.  “Do you think the animation helps you 

understand proteins?”  A loud “Yes” was voiced in the room from the students. 

 Ann showed another animation illustrating protein structures and how they form. 

Following the animations, Ann asked the class to view Figure 3.16. “These are the different 

structures of proteins that were shown in the animation.”  Ann continued the discussion of 

proteins by asking questions and projecting the figures on the board to reinforce the lecture.  

 Looking at her watch, she said, “We are going to stop here today because I want to try 

something different.  Close your books, notes, or any other material about what we have been 

discussing.  Get in your lab groups.  I’m going to give you a sheet [with] a figure on it.  As a 

group, I want you to explain what reaction is taking place and why.  You can work together.  Do 

not be afraid; this is not for a grade.  I just want to see what you know or do not know.”  Ann 

began to move through the rolls of desks, passing out the sheets.  “Also, guys, make sure you 

look over/study the organic molecules because we are going to do something at the beginning of 

class on Thursday, and you need to understand carbohydrates, lipids, and proteins. Also, guys, 

exam #2 is coming up soon.” 

 While students were working on the illustration, Ann and I discussed the concept map 

that would be presented in class Thursday.  

 Ann: I’m nervous about what they are going to put on the concept map. 
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Researcher: Why?  You want to see what they know or don’t know.  It will give you a 
better understanding of what they don’t understand or what they do. 
 
Ann: Will you introduce or examine the concept map first? I don’t feel comfortable with 
that yet. 
 
Researcher: Yes. I’ll develop a concept map on the topic. It can be projected on the 
board while I explain what a concept map is and why they are doing it to the class. 
  
Ann: Ok.  

 
Week 6 – Day 2.  Next class meeting, Ann and I were at the front of the class. She 

seemed nervous and students had confused looks on their faces as they walked in.  Looking at 

her watch, she began calling roll.  She introduced me to the class and stated that I would be 

introducing concept maps to them because they would be completing one in groups this morning.  

I explained what concept maps are and how they can be used to visually express what they 

understand about proteins, lipids, and carbohydrates.  When I finished, Ann asked the students to 

sit with their groups, and she handed out the prepared concept map template. Each group was 

given a different organic molecule to map: lipid, carbohydrate, or protein. As the groups were 

working, Ann walked around listening to their discussions, giving additional instructions to help 

students when needed.  She gave them about 15 minutes to complete the concept map. 

After the activity, Ann concluded the chapter by explaining nucleic acids. She projected 

the structures of DNA and RNA on the board as she explained the similarities and differences 

between the molecules.  She directed students to lab. 

In our follow-up interview of the concept mapping activity class, Ann and I reviewed the 

maps.  As we examined each map, she noticed that some groups understood more than she had 

thought, but other groups were struggling with this topic. 

Researcher: What do you think about concept mapping after using it in class? 
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Ann: As I walked around and listened, they made some good points and said things that I 
didn’t realized they knew about organic molecules. Also, I know which groups don’t 
understand. This…will help me when we do the lab on organic molecules.  I know what to 
stress when we test them in lab. 
 
Researcher: I notice you use groups a lot in lecture. Why do you have students work in 
groups?  

 
Ann: I think working in groups allow students to share ideas, knowledge and skills 
pertaining to various concepts.  Also I believe that students tend to learn better from each 
other as opposed to the instructor.  It also gives those individuals that may be introverts 
an opportunity to open up.  Group work also plays a vital role in enhancing or 
developing certain skills that are important in the real world (e.g., social, 
cognitive/mental, interactive skills, teamwork, etc.) 

 
After the post observation interview, I began to see a new Ann evolving. She was more open and 

willing to give up some of the control of the classroom to students to learn science.  At the onset 

of the study during observations, she was an instructor who liked to control everything in the 

classroom and was very structured, never deviating from the classroom norm of lecture.  In the 

initial interview she described her teaching to me as “student friendly but challenges students,”  

meaning that students sat and listened to the teacher talk science to them.  She was beginning to 

take baby steps to allow students to “do” science in class, not just in a lab setting. 

Cell Structure and Function 

Week 7 – Day 1.  The Chapter 4 PowerPoint was already projected on the whiteboard.  

Students were sitting and waiting.  Wearing her lab coat, Ann walked in without a good morning 

and stated:  “Chapter 4 is a very important chapter because you have to understand the parts of 

the plant and animal cell and their functions.  So, we are going to begin a discussion of the 

organelles.”  Ann began going through the PowerPoint, associating shape with function of each 

organelles. In usual fashion, Ann directed students to the textbook to view figures and diagrams 

that reinforced what she was explaining.  “Read the chapter and print the study hints for the 
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chapter so you will be prepared for class. Exam #2 will be next Tuesday. I will see everyone on 

Thursday.”  After class, I met her in the hallway.  

Researcher: You seemed distracted this morning. 

Ann: I am tired. Working and taking graduate classes is beginning to take a toll. I am 
ready for spring break. 
 
Researcher: Ok, get some rest this evening. 

 
Week 7 – Day 2.  The next class meeting Ann seemed herself.  She continued with the 

lecture on organelles with asking questions from the study hints.  She asked students to look on 

page 67 of the textbook at the figure while explaining the same figure projected on the 

whiteboard.  She turned to the class and stated: “I feel you are getting too dependent on the 

PowerPoint and not reading the textbook.  The PowerPoint is a guide for me during the lecture.  

You have to read the text as well.  What can I do to help you remember this information?”  The 

class looked at her blankly.  With no response from the class, Ann turned and began to draw on 

the board.  

Ann: This is similar to the figure on page 67; tell me what you know about this structure. 
 
Student: It’s the mitochondria. 
 
Ann: What else? 
 
Student: It’s the powerhouse. 
 
Ann: What else? 
 
Student: Makes ATP. 
 
Ann: Good, but we are going to expand this knowledge of the mitochondria. 
 

Ann showed the class another diagram of the mitochondria and referred them to page 68 of the 

textbook.  After completing the lecture, Ann asked the class to take out their study hints.  She 

began going down each row asking each student a question. 
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 I sensed Ann seemed concerned about students learning this concept because she stopped 

in the middle of the lecture to address her concerns about their dependence on the PowerPoint, 

asking what she could do to help them learn.  

Week 8 – Day 1.  I sat in the back of the room as Ann handed out scantrons and 

instructed students to sit every other row.  She gave students a few minutes to review their notes.  

Some students discussed questions with each other.  Finally Ann said, “Clear your desk of 

everything but a pencil.”  She began passing out the exam.  “When you finish, you can leave.  

Read Chapter 5.” 

Cell Membrane and Transport 

Week 8 – Day 2.  Ann began the discussion on the cell membrane by asking questions 

that pulled from prior knowledge because this structure was discussed in a previous chapter.  As 

students responded to the questions, Ann drew the plasma membrane on the board. 

Ann: What is this? 
 
Student: Fatty acid tail inside and the head is on the outside. 
 
Ann: Which [is] hydrophobic? Which is hydrophilic? 
 
Student: The head is hydrophilic and the tails are hydrophobic. 
 
Ann: Good. Now look at Figure 5.2. This is the phospholipids bilayer. This is the main 
part of the cell membrane. 
 

Ann began talking about cystic fibrosis to explain the movement of molecules across the plasma 

membrane. “Now you can apply what the cell membrane does to real life.” 

 The lecture continued with Ann asking students to look at Figure 5.3 again.  She 

explained the Fluid Mosaic Model and what structures make up the model.  She asked the class 

to look at Figure 5.5 and began explaining this illustration of the plasma membrane as well.  To 

really stress the importance of the cell membrane, Ann drew her own illustration of the plasma 
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membrane on the board, emphasizing the proteins that are embedded in the plasma membrane to 

explain movement of molecules in and out the cell. 

 Ann had a beaker of water and an agar plate on the demonstration table.  She asked the 

class to look at the beaker as she poured food coloring into it.  Then, she dropped methylene blue 

on the agar plate.  She explained that the movement of molecules or particles from high to low 

concentration is diffusion. She explained that the molecules diffused quicker through the liquid 

than the solid. 

Ann: Look at page 83, Figure 5.8, which illustrates what I just demonstrated. Someone 
explain Figure 5.8b. 
 
Student: It’s moving across the bilayer. 
 
Ann: Which way are they moving? 
 
Student: Moving from high to low. 
  
Ann: This is passive transport. Someone explain letter C in the figure. 
 
Student: Moving from low to high. 
 
Ann: You are right. This is active transport. Someone explain letter A. 
 
Student: Move across freely. 
 
Ann: Correct, no energy is needed. 
 

Ann continued with the discussion of transports across the cell membrane by explaining the 

figures and diagrams that were in the textbook.  Ann showed two animations comparing 

diffusion and osmosis; afterwards, she asked students questions about the two processes.  Ending 

the lecture, Ann gave instructions for the diffusion and osmosis lab.  “Go to B121.  When you 

finish lab today, you can began your spring break.  Be safe and enjoy.” 

Week 9 – Day 1.  Ann entered the class.  “I hope everyone enjoyed spring break, but it is 

time to get back in the swing of things.  Let’s start with a quick review of what we discussed 
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prior to the break.” Ann began asking questions about diffusion and osmosis.  Ann asked a 

student to voluntarily come to the front of the classroom, and a male student walked to the front 

of the class.  There were two beakers of water with a slice of potato in each. 

Ann: One beaker has salt water and the other has just water. Remove the potato from 
each beaker.   
 
The student removed the potato slices.  

Ann: Tell me how they feel. 

Student: This one feels hard, really stiff. This is one soft and floppy (shaking the potato 
wedge up and down).  
 
Ann: This demonstrate illustrates osmosis. Osmosis is the movement of water. Remember 
you did a lab similar to this before spring break. 
 
Students: (a low mumble) Yes. 

Ann continued re-teaching Chapter 5, directing students to look at various diagrams in the 

textbook.  She played an animation illustrating how osmotic pressure affects red blood cells.  

Following the animation, Ann asked questions from the study hints from Chapter 5.  She 

dismissed the class and students filed out of the classroom in slow motion. 

Metabolism Equals Energy 

Week 9 - Day 2.  As students walked into class, Ann was drawing a reaction on the 

board. The reaction illustrated reactants, products, and energy in and out.  Ann explained her 

drawing on the board and directed the students to look at Figures 6.6 and 6.7 in their textbooks to 

reinforce what she had drawn and explained.  Ann paused and began asking questions from 

previous concepts to relate to the concept being discussed.  She projected an illustration of ATP, 

ADP, and AMP, explaining the difference between each.  “We have talked about ATP 

previously.  This animation is showing how ATP is formed from ADP and AMP.”  As the 

animation played, Ann using a pointer to refer to key points in the animation. 
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 When the animation concluded, Ann asked students to look at page 98 in the textbook. 

“This figure explains how enzymes fit substrates.  Enzymes can be used over and over again. 

They do not run out.”  She directed the students’ attention to her drawing on the board, which 

was similar to the figure explained in the textbook.  Ann called on students to explain each part 

of her drawing.  I noticed some students drawing Ann’s illustration from the board and not 

listening to what was being said about the illustration.  Before dismissing the class to go to lab, 

Ann gave a quiz. 

Cellular Respiration 

Week 10 – Day 1. Ann entered the classroom and then made general announcements.  

“Exam #3 will be given Thursday.  First, I will do a quick review for the exam and begin 

Chapter 8 on Cellular Respiration.  We will not cover Chapter 7 on Photosynthesis.”   

 Ann asked students questions from the study hints.  Some students asked for more 

instruction or explanation on enzyme-substrate and how it worked.  “Remember you can view 

the Tegrity session on these chapters to help you prepare for the exam.  Are there any more 

questions?”   No one replied.  Ann directed students to page 135 in the textbook and began 

introducing the concept of cellular respiration.  Ann drew an illustration on the board. “This 

chapter will compare aerobic and anaerobic respiration.  Both processes start with glucose being 

broken down, but aerobic respiration requires oxygen and anaerobic respiration does not. We are 

going to spend about three or four class meetings discussing cellular respiration.  This is a very 

important concept in biology.” 

 Ann projected and explained a flowchart illustrating cellular respiration. She followed the 

explanation of the flowchart with playing an animation of the process.  Ann directed students to 
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Figure 8.7 in the textbook and asked for a volunteer to explain.  No one responded.  Looking 

around the room, Ann called on a student.  

 Ann: Young lady, explain Figure 8.7. 

 Student: (looking down at the textbook) It’s like the video. 

 Ann: How? 

 Student: You know…sugar breaking down and forming energy. 

 Ann: Can you give more details than just sugar breaking down? 

 Student: looks at Ann, but gives no response. 

Ann explained the figure and asked students if they had any questions.  When no one responded, 

she dismissed the class.  As students rushed out, she called “Remember the exam at the 

beginning of class Thursday.” 

Week 10 - Day 2.  Ann walked in and addressed her students. “Clear your desk except for 

a pencil.”  She passed out the scantrons followed by the exam. Students completed the exam in 

about 30 minutes. 

 “Since you finished the exam so quickly, we will continue with Chapter 8.”  Ann started 

with projecting a flowchart of cellular respiration ATP production.  She explained the flowchart.  

“Let’s do something different. Get in your lab groups.”  As students moved, Ann wrote three 

questions on the board.  “You can’t use your textbooks or notes to answer these questions, but 

you are working together as a group.  I only want one sheet per group.  When you finish, turn 

your papers in, go to the computer lab, and complete the virtual lab for cellular respiration.” 

 The next section brings closure to the formal study that was conducted with Ann.  Her 

epilogue reflects Ann’s experience participating in the study.  
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Ann’s Epilogue 

I feel participating in this study benefited me more professionally than personally 

because it gave me new ideas to use such as using concept map, flowcharts, and animations in 

class. I am not very creative, so working together helped me develop new strategies to use in the 

classroom.  To be honest, when I agreed to participate in the study, I thought, “I’m just being 

watched while I’m teaching. I am not going to change what I am doing,” but I did change a 

little, not dramatically. [I began] to let students do concept mapping, which is just a small step 

that will lead to bigger ones. The ideas that you (the researcher) shared with me, I will use in the 

future because I do want to use more activities in my instruction rather than just lecturing for an 

hour.  I think students today want more hands-on activities rather than lecture. 

I guess I was using graphical representations but didn’t realize it because I didn’t know 

there was a term associated with what I was using.  I just used the prepared graphical 

representations that came with the textbook.  As I reflect on my teaching, I realize that I referred 

to the pictures, diagrams, illustrations, and played the animations in class.  I placed graphics on 

my exams.  I feel that students today are more visual learners. Using visuals and multiliteracies 

does give students a visual picture of what I am teaching. I didn’t realize how beneficial the 

visuals were until I gave the class a survey (see Appendix F).  Based on their responses on the 

survey, students preferred the visual instead of just me lecturing to them for an hour.   I think I 

will continue to develop simple surveys like that one to get feedback from students about how I 

am teaching.  

I really want to incorporate my own graphics in instruction rather than the ones provided 

with the textbook.  Some textbook graphics are very complex and difficult for students to 

understand, and I have to really probe students to see if they understand the concept.   
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While participating in the study, I started graduate school. I was taking a science 

education course and I found myself reading articles that addressed different instructional 

strategies in science. One (article) about using animations and short videos to introduce 

concepts really caught my attention.  I realized that I am doing this is strategy in class now and I 

realize that animations and videos are types of multiliteracies.  Now, I can answer that question 

that I was asked at the beginning of the study: Do you know what multiliteracies are?   Yes, I do.  

I like the idea of using graphical representations, but it is going to be time consuming 

and require a lot of preparation. It worked well during the study because we (researcher and 

participant) met, shared, and talked at least two or three times a week, sometimes more. So, it 

made it easier to incorporate the two graphical representations that I used in the instruction 

during the study; now I know what I am using.  I loved collaborating; it was like a strategy I 

read about, “think, pair, and share.” It really helped me. 

Everyone has their own skill[s] to teaching, but we still need professional development, 

either individually or as a department. The current approach to professional development at my 

institution does not benefit me as a science instructor.  As a whole, we (instructors) experience 

lack of motivation, poor attendance and such, but science faculty need a different type of 

professional development that addresses science teaching and learning.  I would prefer 

professional development as a department.  It would allow use to share ideas on teaching that 

would help students learn. 

Prior to participating in the study, I enrolled in a graduate science education program. 

My goal was to equip and prepare my students in hopes of them being successful at a four-year 

institution of higher learning, the work force, and to be well-rounded and/or diverse in a global 

economic society based on what was developed as the Department’s mission. That goal has since 
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changed.  I have learned so many ideas on how to approach certain science concepts, and the 

classroom observations kept me on my toes and challenged me to reflect on my teaching. 

Participation in the study provided time and space for collaboration on science teaching and 

helped me gain a lot of insight on becoming a science educator, rather than just someone 

teaching science. 

Analysis of Research Questions 

Multiliteracies in Community College 

What are the teacher's understanding of multiliteracies that could be used in a community 

college science teaching?  At the beginning of the study, Ann thought that literacy and science 

literacy meant reading and writing.  She presented science to students through lecture and hands-

on activities (i.e., weekly laboratories) because that was the way she learned science, but she did 

direct students to visuals (e.g., illustrations, diagrams, flowcharts) in the textbook and used 

animations and multimedia.  Ann did not have a clear understanding of the term multiliteracies 

and how this form of literacy expands to a functional notion of literacy of reading and writing.  

She believed that students should be able to apply those concepts in real world application, but 

presentation of science really did not matter because students should be able to learn.  As the 

study progressed, she realized that science literacy includes all literacy types that can help in the 

presentation of science so students can learn.  

Through trial and error, Ann used visuals (figures, diagrams, flowcharts) and multiliteracies 

(animations and multimedia) that came with the textbook adopted for the course.  Because of her 

lack of pedagogical training, she did not know the instructional strategy being used.  

Ann: I haven’t taken any education courses until recently, when I enrolled in a graduate 
science education course. I have been doing a lot of the strategies that we discuss in 
class, but I just didn’t know what I was doing. Literacy and science literacy is more than 
just reading and writing. 
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I gathered from observing and interviewing Ann that participating in the study helped her to 

understand the different types of literacy--science literacy and multiliteracies.  By the end of the 

study, I inferred that Ann realized that multiliteracies include not only science knowledge but 

also the presentation of the science using different literacy practices – visuals and multimedia. In 

follow-up interviews, I did learn that Ann was directing students to look at the visuals provided 

in the textbook, but she was allowing them to develop concept maps in class individually.  I 

again concluded that she had some idea that multiliteracies, in addition to reading and writing, 

could aid in presenting science to students.  

Visual Illustrations and Multiliteracies 

How might visual illustrations and multiliteracies help both the science instructor and 

researcher learn about science instruction?  At my initial interview with Ann, she did not 

understand my references to graphical representations or multiliteracies, so our talks focused on 

her use of “visual illustrations” in her teaching.  Through participating in the study and taking a 

graduate science education course simultaneously, she realized that “science literacy” actually 

addresses multiple dimensions of literacy learning, and her pedagogy should include various 

visuals, multimedia, and written text to address these many ways of learning.  She used prepared 

visuals that came with the textbook, but was reluctant to develop and use her own visuals (e.g., 

concept maps) in class.  She definitely did not feel comfortable enough to let students prepare 

their own graphics or visual images.   

Ann: I don’t know if students can do graphics on their own. I think I will waste a lot of 
time explaining what to do and their graphics may be wrong.  
 

Throughout the ten weeks of classroom observations, Ann referred to prepared graphs, 

diagrams, and figures in the textbook.  She sometimes drew her own illustrations on the 
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whiteboard and frequently showed animations to reinforce the textbook. Based on the lecture 

materials (see Appendix D) and exam (see Appendix H) she shared with me, she used different 

visuals, for example, figures and diagrams in the textbook,  in her instruction and on exams.  

Ann was reluctant to give up instructional time to allow students to explore graphical 

representations through discussion or creation.  She was more concerned with students getting 

the graphics correct rather than using visuals to see what misconceptions students might have 

had about a science concept.  Ann considered students creating visuals to be an assessment tool 

rather than an instructional, student collaborative learning tool.  As we collaborated more, she 

used two visuals (see Appendix G) in class with students.   

Through this study experience, Ann became more comfortable using visuals and 

collaborating with me. 

Ann: If you help me, I will start to use a concept map in class. You are going to be in the 
class to assist me if I need help giving instructions. 

 
She did not feel comfortable enough to use this pedagogy alone as an instructor, but she was 

assigned a concept map to complete in a graduate science education course that she was taking. 

Ann: I have to do a concept map in my science education course I am taking.  I am going 
to have to learn concept mapping now (laughing). 

 
After the classroom observations were concluded, I did notice Ann using concept maps without 

assistance in class. Her comfort level had increased, which was a big step in her improving her 

teaching practices, given her reluctance at the onset of the study. Ann increasingly used visuals 

and recognized issues of multiliteracies in association with her lectures.   

Collaboration and Professional Development 

How might the collaborative teacher-learning in this study provide useful insights for re-

thinking professional development practices in the community college science context?  We 
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(participant and researcher) learned a lot from each other during the study.  Outside of our 

scheduled interview and classroom observations, Ann came to my office to share strategies and 

articles with me.  She definitely felt that institutional wide professional development does not 

benefit her as a science faculty member. 

Ann: As a whole, we (instructors) experience lack of motivation, poor attendance, and 
such, but science faculty need a different type of professional development that addresses 
science teaching and learning.  If we did professional development as a department, it 
would provide some cohesiveness in the department because we would be on the same 
page.  
 
The type of professional development that Ann talked about would build a community of 

practice amongst science faculty.  With professional development, as faculty, we feel like 

students; we are disengaged rather than engaged during so-called professional development 

because our instructional needs are not being met. 

Although we talked frequently about teaching, Ann realized through participating in the 

study that she worked in isolation, like must faculty in community college, when preparing for 

class.  Collaboration done during the study allowed her time and space to reflect on teaching, and 

it provided an opportunity to ask questions and share teaching strategies.  

Ann: I liked collaborating with you this semester. We shared a lot of ideas and activities 
that I can use. So, I would love to collaborate with other faculty members that teach the 
same courses that I do. 
 

The collaboration done during the study supported Ann’s statement of more cohesiveness within 

the department.  Departmental professional development that focuses on addressing concerns 

about teaching can lead to a community of practice that could improve science pedagogy in 

community colleges.  Professional development –institutional or departmental- should not be 

confused with weekly or monthly departmental meetings or semester faculty meetings that 

address schedules, student learning outcomes, and budgets. 
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Summary 

Science teaching presents both a challenge and an opportunity that involves a range of 

ways of communicating (visual, verbal, graphical, symbolic, tactile) science that can be exploited 

to engage different learning styles, abilities, or educational levels and provide a variety of 

teaching approaches (Wellington & Osborne, 2001).  This study focus was on Ann’s experience 

learning and understanding visual illustrations and multiliteracies to engage students in the 

learning process.  A second focus was Ann’s professional development experience in community 

college to prepare her to teach science.  

The study showed that collaboration allows faculty to become reflective in their teaching 

and helps them to incorporate new ways to communicate science.  The study also reflected that a 

very small community of practice was developed between the researcher and participant.  

Science education in community college should move from lectures and isolated class 

preparation to one of collaborative communities of practice. 

Learning institutions must address the needs of faculty members in teaching and learning 

to continuously improve higher education instruction.  Institution wide professional development 

involves communication between administration and faculty, which leads to collaboration within 

departments, extending cross disciplines to develop communities of practices.   
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CHAPTER V: 

CONCLUSION 

While reflecting on the interviews and observations with Ann, I asked myself some of the 

same questions that I had asked her in our initial interview.  When did I realize I loved science?  

Why did I decide to teach science?  I thought back, and it came to me as if it was the first day of 

fifth grade, when I walked into Mrs. Wilson’s science class.  That is when I fell in love with 

science.  Mrs. Wilson’s classroom represented science in every aspect- models, diagrams, and 

pictures hanging from the ceiling, animals in aquariums.  This classroom exhibited life and 

inquiry.  Those images sparked my curiosity to discover everything about this subject–science.  

 In the rationale of the study, I asked these questions:  
 

1. Why is it so difficult for students to understand and learn science at the post-
secondary level, and specifically in our community college setting; 
 

2. How can we, as science teachers, change students’ ways of learning science to 
enhance their science literacies- or multiliteracies; and 

 
3. What instructional approaches should be taken to address these student learning 

concerns? 
 
Upon deeper reflection and analysis, the collaboration between Ann and I brought me to the 

conclusion that students learn science when the pedagogy is engaging and challenges students to 

think beyond the science textbook to express their science knowledge. Teaching science is more 

than throwing science jargon at students during an hour long lecture. This chapter draws on the 

study to discuss issues of multiliteracies in community college science education, using visual 

illustrations in science instruction,  and professional development in community college. The 
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chapter concludes with a discussion of the limitations and benefits of the study and future 

possibilities for teaching and research. 

Multiliteracies in Community College Science Education 

The twenty-first century marked a change in global communication that extended into the 

classroom.  When the New London Group (1996) coined the term “multiliteracies,” literacy and 

literacy pedagogy shifted to encompass all forms of text.  Multiliteracies resulted in learning 

communities that allow students to engage in peer-group activities, collaboration, and 

transmission of knowledge using a ‘new form of literacy’ (Mills, 2006).   

In studies (Hennessy, Deaney, & Ruthven, 2006; Mills, 2006), teachers using 

multiliteracies as a pedagogical approach developed collaborative interaction and a community 

of learning.  Multiliteracies provide a variety of media and technologies that can be used in 

teaching.  Multiliteracies facilitates a constructivist model of learning, utilizes students’ home 

and community language, and moves literacy practices beyond the traditional literacies of just 

reading and writing (Borsheiem et al., 2008; Cervetti et al., 2006; Williams, 2008) changing 

traditional instruction to multimodal in which written linguistic modes of meaning interface with 

visual, aural, gestural, and spatial patterns of meaning (Kalantzis, Cope, & Harvey, 2003).  Using 

multiliteracies extends the classroom beyond the traditional classroom space and changes how 

science concepts are communicated.  Ann was using multimedia, animations, and lecture capture 

software (Tegrity) in her instruction. She was using these forms of multiliteracies but did not 

understand that is was a type of pedagogy.  Although Ann was in the early stages of using this 

type of instructional strategy, she was interested in engaging students in their science learning. 

She was open to learning how to improve her pedagogy practices. 
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Reflection upon the first interview, Ann stated she had no idea what multiliteracies were 

but during classroom observations, I observed Ann devoting some instructional time to showing 

animations and multimedia in order to explain a science concept. Confirming the use of 

multiliteracies by Ann without fully understanding the practice being used through continued to 

collaborate with me to improve our science teaching Ann was interested in using other literacy 

practices.  The following is an example: an e-mail was sent out to all faculty members at SSCC 

announcing training on a SMART podium (interactive whiteboard) for instructors.   Ann 

approached me the day that the e-mail was sent to all faculty members with an urgent but excited 

look. “Which SMART podium training session are you going to? We need to go together,” she 

said.  While Ann and I sat in a cross discipline training session, the trainer demonstrated all the 

interactive activities.  She inserted shapes, images, and multimedia.  Ann turned to me with a big 

smile on her face and said, “This is will be great for students to draw concept maps in class.”  At 

that moment, I thought, “Ann gets it.”  “New literacy” -multiliteracies - is an inclusive pedagogy 

that she can practice to help her and her students practically link ideas to their life experiences 

and interests.  

Using Visuals in Science Education 

Effective science pedagogy in community college science education can begin with 

science educators viewing science teaching differently.  At the same time, science educators 

must realize that not every student in the class will be a scientist or enter a science-related career.  

With that said, science pedagogy should engage students to “know, do, and value” science 

(Mickikas et al., 1995, p. 114).  This study examined a science instructor beginning to explore 

the use of visual illustrations, beginning with concept maps, to better address the diverse 

literacies of her students.  Ann, like the elementary teachers surveyed in Coleman’s (2006) study 
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of graphical representations in science teaching, not only used a limited range of visual tools, but 

also restricted her practices by merely pointing or directing students to look at graphics such as 

diagrams, flowcharts, and charts in the textbook.  Initially, in the study, Ann did not engage 

students in creating their own visuals to express their science knowledge.  As the study 

progressed, Ann became more comfortable using concept maps, allowing students to work in 

groups to complete concept maps, extending her approaches to assessment, and enabling students 

to prepare social contributions during class sessions.  

The benefit of using visual tools such as maps, graphs, pictures, or charts to represent a 

science concept (Coleman, 2006; Moline, 1995; 2011) can be two-fold.  First, this allows 

students a different way to process and understand the concept being presented beyond passive 

reading of a textbook and/or listening to lecture.  Second, instructors shift from being 

transmitters of facts to being facilitators of science understanding.  This gives the instructor 

immediate feedback of student misconceptions.  This pedagogical approach makes the science 

classroom a learning community for both instructor and student.  

Consistent with Novak’s (2003) encouragement for using visuals such as concept maps, 

“The teacher can influence the choice to learn meaningfully by the kind and organization of 

information presented, how it is sequenced, and instructional strategies employed” (p. 124).  In 

turn, the students engaged in using multiliteracies are compelling as “literacy shifts to 

communicating, discovering, reflecting, and critiquing knowledge through multiliteracies” 

(Tierney et al., 2006). 

Ultimately, I feel highly encouraged to continue our collaborative professional learning 

and research of using visuals in community college science teaching. We have much to learn, as 

Unsworth (2001) notes: 
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What students learn about multiliteracies is intertwined with the how of their learning. 
Although the nature of classroom practices cannot be realistically decontextualized from 
this complexity of influences, pedagogic frameworks for managing multiliteracies 
development that optimize learning and teaching need to be identified. (2001, p. 8-9). 
 

That spark that was ignited in me by Mrs. Wilson in the fifth grade; Ann has it now.  This study 

has shown both Ann and me that visuals are powerful tools that can be easily implemented in 

instruction to examine student thinking and learning (Struble, 2007).  

Professional Development in Community College 

The significance of this study not only affected teaching and learning in the classroom, 

but it also created possibilities to enhance our professional learning and my research insights.  

Professional development involves more than monthly departmental meetings, two faculty 

meetings a year, or institutional wide gatherings at the beginning of each semester discussing the 

politics and economics of education.  Some community colleges have recognized the need to 

plan and implement change through professional development (Watts & Hammons, 2002, p. 5). 

Watts (2002) described professional development as it emerged three decades ago as "loose 

connections of activities" that "when strung together looked fairly impressive" (p. 1).  Successful 

professional development programs become "permanent fixtures" typically when someone 

champions the cause, facilitating the way for support among a senior-level administrator who 

allocates the funds and assigns staff responsibility for program administration (Watts & 

Hammons, 2002). Reflecting on this experience of working together to help Ann learn new 

science pedagogy, I envision professional development in science education for community 

college science faculty being collaborative.  The collaboration between myself and Ann has 

fostered a close working relationship and friendship that will continue because we both have a 

desire to be effective science educators.  
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This case study provides insights regarding science teaching and learning at community 

college and improving professional development for science faculty. Whereas the faculty of 

universities typically remain current researchers of science, community college faculty members, 

like as this case study of Ann illustrates, the community college science instructors are not 

provided professional pedagogical training nor retained as a viable science researcher. Ann 

resembled more a science teacher of secondary science—expected to deliver instruction about 

science, yet provided little to no professional development.  At the end of the day, when a 

science teacher/instructor/professor leaves the classroom, he or she should feel that each student 

has been provided effective science pedagogy.  Based the findings of the study, I feel 

professional development for science faculty in community college should be more reflective, 

collaborative. Working together as a department to address the issues in science teaching in 

community college and developing individual professional plans should based on the 

pedagogical needs of each faculty member in the science department.   

Back to the question I asked myself prior to conducting this study, “Why are students 

struggling in science classes?”   If given the time to truly collaborate with other science faculty 

in the Department, this question can be addressed and answered. Professional development for 

science faculty should focus on teaching and learning.  This involves creating a new learning 

environment and opportunities for science faculty.  This can be accomplished by doing the 

following, as recommended by Loucks-Horsley, Bybee, and Wild (1996): 

1) Learning science by doing science. This means replacing traditional 

lecture/laboratory experiences with inquiry, investigative activities, and 

appropriate multimedia; 
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2) Learning to teach science by integrating knowledge of learning, pedagogy, and 

science.  This means teachers not only have to know science but how to teach it 

effectively.  Thus, teachers need some pedagogical knowledge; and 

3) Becoming a life-long learner. The body of science knowledge is growing rapidly; 

therefore, science teachers must become lifer-long learners to help students with 

new discoveries in science (pp. 132-133). 

Professional development should encourage and support science faculty to adopt a more 

constructivist or student view of learning science (Borko & Putnam, 1995).  The experience of 

meeting and discussing science instruction allowed Ann and me to engage in our own 

professional development to inquiry and learn a new instructional strategy.  Professional 

development should focus on faculty teaching practices that address the learning needs of their 

students (Lail, 2009): 

Just as their (community college faculty) four-year faculty colleagues are seeking tenure 
through publishing, teaching, and serving, community college faculty must also find 
professional equilibrium by maintaining proficiency in their disciplines, persisting in 
their institutional-service commitments, and staying engaged in mastering their teaching 
vocations. (p. 37) 

 
The study provided a great opportunity to experience collaboration with a faculty member 

examining an instructional strategy, rather than working in isolation as many instructors do when 

preparing lessons.  As Ann stated in her debriefing interview: “It would be great if faculty could 

collaborate as a part of professional development, rather than sitting [in] all day meetings that 

do not benefit our (faculty) teaching and learning.”  

Collaborating on Ann’s use of visuals developed a small community of practice between 

researcher and participant and helped Ann with her professional development needs in the 

classroom. “Peer collaboration can provide a means of exchanging resources, experiences, and 
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ideas related to teaching and learning, which may be particularly helpful for instructors with less 

pedagogy knowledge and expertise than their peers” (Weaver et al., 2009, p. 307).  A community 

of practice provides a platform for individuals to communicate and collaborate on topics of 

importance (Weaver et al., 2009).  Members of a community could give a positive meaning to 

‘teaching,’ so that it is something that is desirable to do and undertake enthusiastically and 

something that should involve professional development (Laksov, Mann, & Dahlgren, 2008, p. 

123).   According to Wenger (1998), a successful community of practice should be based on a) 

mutual engagement – the way members engage with and respond to each other’s actions and 

establish relationships based on this engagement; b) joint enterprise – how participants in the 

community understand, contribute to, and take responsibility for the development of the 

community of practice; and c) shared repertoire – the ability to make the range of resources 

employed into something that is used.  The community of practice that Ann and I developed 

during the study should be expanded to include more science faculty.    

Limitations of the Study 

With any study there are positives and negatives; this study was no different.  When 

reviewing the literature, I found a growing research literature base regarding visual literacy and 

multiliteracies as it applied to elementary and middle grade science instruction, but limited 

research on visual literacy and multiliteracies being used as an instructional strategy in post 

secondary science instruction.  This lack of applicable literature limited me in addressing science 

teaching practices in our post secondary science teaching context.  My limited research 

experience with qualitative research, combined with working full-time and simultaneously trying 

to teach the teacher who was the focus of the study, made it difficult to systematically focus on 

data collection.  Some may challenge the validity of a case study that uses only one subject to 
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examine the pedagogical practices of science faculty in community college. The primary reasons 

I decided to engage an N=1 study are fundamental:  I, the researcher, was just learning how to 

conduct qualitative research, and my participant, Ann, was in the beginning stages of learning 

graphical representations, taking the initial steps to learn concept mapping.  We shared a similar 

position of being limited within the study, relating and supporting each other in our moments of 

risk-taking and novice co-learning. 

Benefits of the Study 

This study was needed to examine the pedagogical practices of science instruction in a 

community college to improve pedagogy and help students to understand science better. 

Thinking that a science instructor can walk into the classroom and lecture science at students is 

an ineffective pedagogical approach, but also an inaccurate representation of the nature of 

science ---how science is learned.  Science is the search to describe a reality that is becoming 

more and more accurate.  Multiple interpretations of an experience or data set are likely, but 

these interpretations must be submitted to public judgment using the evidence extracted from 

nature and established science (Yore et al., 2003).  The pedagogy practices in higher education 

reflect that teaching and pedagogy excellence are debatable and problematic issues (McAlpine, 

Maguire, & Lee, 2005) because post secondary instructors often disengage rather than engage 

students in the learning process. Jones, Riechard and Mokhtari (2003) note most community 

college students require different instructional approaches that enable them to learn.  Students 

should be engaged in teaching and learning, not merely lectured.  Students should feel that same 

excitement when entering a science class because they know they are ready to learn rather than 

passively hear science.  Science instruction should incorporate a “new literacy”- multiliteracies - 
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so that teachers and students can experience science through various modes of sense making, not 

just print-based resources.  

Ann felt that the professional development at this institution did not benefit or support 

improvement in teaching and learning science.  The study also reflected that pedagogical practice 

can change and empower science faculty to collaborate and develop a community of practice.  

This can only be achieved if the institutions support and allow time and space for faculty to 

dialogue freely.  Then meaningful professional development that encourages and promotes 

effective teaching and learning pedagogy takes place. 

Future Study Possibilities for Teaching and Research 

As a science educator, I would like to continue to conduct collaborative research to 

address the issues that science faculty face in teaching and learning in community college. That 

could be problematic in this type of academic setting; faculty members are at different levels in 

their pedagogy abilities and training, there is often a large adjunct population, and many 

community colleges have multiple campuses.  A larger issue concerns the question:  “Are 

community college faculty interested in conducting research on their teaching practices?”  

 The community college setting is an untapped arena in educational research in the area of 

science education.  For future research possibilities, I would like to begin with mini action 

research studies addressing the teaching concerns of the science faculty.   I think that community 

college science faculty conducting action research would help to provide the best science 

pedagogy for students enrolled in science courses in community colleges. 

I would like to expand this study by introducing the pedagogical practices of visual 

literacy and multiliteracies in science instruction by mentoring new science faculty members and 

collaborating with current science faculty members.  This could be difficult with different class 
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schedules, multiple campuses, and outside commitments and employment.  Administration 

should work with faculty members to provide space and time.  Hopefully, this would lead to a 

professional development unique to science faculty that could expand across disciplines.   

Finally, I would like to get students’ perceptions of visual literacy and multiliteracies 

learning, in a manner similar to that of Coleman (2006), beginning with an elementary science 

teacher administering a survey as a springboard for this research.  Student feedback would 

indicate if this approach to teaching science in community college is effective.  In addition, 

survey data could assist in improving science pedagogy.   Such an approach would begin with a 

survey and narrow to working with smaller groups of students through focus groups and 

interviews to obtain a deeper understanding of the students’ perceptions.   



 89

 
 
 

REFERENCES 
 

Alabama Community College System. Retrieved from http://www.accs.cc/ on July 8, 2009. 
 
American Association of Community Colleges (2009). Community colleges past to present. 

Retrieved from http://www.aacc.nche.edu on July 8, 2009. 
 
Angelo, T. (1997). The campus as learning community: Seven promising shifts and seven 

powerful levers. AAHE Bulletin, 49(9), 3-6. 
 
Anstey, M., & Bull, G. (2006). Teaching and learning: Changing times, changing literacies. 

Newark, DE: International Reading Association. 
 
Arellano, E., Barcenal, T., Bilbao, P., Castellano, M., Nichols, S., & Tippin, D. (2001). Case 

based pedagogy as a context for collaborative inquiry in the Philippines. Journal 
of Research in Science Teaching, 33(5), 502-528. 

 
Association for the Study of Higher Education. (2007). A profile of community college faculty. 

ASHE Higher Education Report, 32(6), 1-163. 
 
Ausubel, D. (1963). The psychology of meaningful verbal learning. New York: Grune and 

Stratton. 
 
Bain, K. (2004). What the best college teachers do. Cambridge, MA: Harvard University Press. 
 
Biermann, C. (1996). The community college: Uniquely qualified to meet the challenges of 

today’s science students. Community Review, 14, 45-51. 
 
Bogan, R. & Biklen, S. K. (1982). Qualitative research for education: an introduction to theory 

and methods. Boston, MA: Allyn & Bacon. 
 
Borko, H., & Putnam, R. (1995). Professional development in education. New York, NY: 

Teachers College Press. 
 
Borsheim, C., Merritt, K., & Reed, D. (2008). Beyond technology for technology’s 

sake: Advancing in the twenty-first century. The Clearing House: A Journal of Education 
Statistics, Issues, and Ideas, 82(2), 87-90. 

 
Boyer, E. (1990). Scholarship reconsidered priorities of the professoriate. City, NJ: The 

Carnegie Foundation for Advancement of Teaching. 
 
Bruning, R. H., Schraw, G.J., Norby, M.M., & Ronning, R. R. (2004). Cognitive psychology and 

instruction (4th ed). Upper Saddle River, NJ: Pearson. 



90 
 

 
Carter, G., Park, J., & Reid-Griffin, A. (2004). Educators working smarter: A closer look at a 

local community of practice. Action in Teacher Education, 26(3), 44-51. 
 
Cavanagh, S. (2008). Frustrations give rise to new push for science literacy. Education Week, 

27(26), 12. 
 
Cervetti, G., Damico, J., & Pearson, P. D. (2006). Multiple literacies, new literacies, and teacher 

education. Theory Into Practice, 45(4), 378-386. 
 
Chandler-Olcott, K., & Mahar, D. (2003). Adolescents’ anime-inspired “fanfictions”: an 

exploration of multiliteracies. Journal of Adolescent & Adult Literacy, 46(7), 556-566. 
 
Chickering, A., & Gamson, Z. (1987). Seven principles for good practice in undergraduate 

education. AAHE Bulletin, 3-7. 
 
Clandinin, D., & Connelly, F. (1990). Narrative, experience, and the study of curriculum. 

Cambridge Journal of Education, 20(3), 241.  
 
Cliburn, J. (1986). Using concept maps to sequence instructional materials. Journal of College 

Science Teaching, 15(4), 377-79. 
 
Cohen, A., & Brawer, F. (2008). The American community college, 5th Edition. John Wiley & 

Sons, Inc. San Francisco, CA.  
 
Coleman, J. (2006). Elementary teachers’ self reported instructional practices involving 

graphical representations: A national survey. Published dissertation, University of 
Virginia, Charlottesville, VA. 

 
Coleman, J. (2010) Elementary teachers’ instructional practices involving using graphical 

representations. Journal of Visual Literacy, 29(2), 198-222. 
 
Coleman, J. & Goldston, M. J. (2011). What do you see? Purposeful questioning encourages 

visual literacy during a lesson on cells. Science & Children. 49(1), 42-47. 
 
Coleman, J., McTigue, E. & Smolkin, L. (2010). Elementary teachers’ use of graphical 

representations in science teaching. Journal of Science Teacher Education  
 
Cutcliffe, J. R. (1999). Establishing the credibility of qualitative findings: The plot thickens. 

Journal of Advanced Nursing, 30(2), 374-380. 
 
Ennis-Cole, D., & Lawhon, T. (2004). Teaching, technology, and support in the new millennium: 

A guide for new community college teachers. Community College Journal of Research 
and Practice, 28, 583-592. 

 



 91

Erklenz-Watts, M., Westbay, T., & Lynd-Balta, E. (2006). An alternative professional 
development program: Lessons learned. College Teaching, 54(3), 275-279. 

 
Fazio, X. (2009). Development of a community of science teachers: Participation in a 

collaborative action research project. School Science and Mathematics, 109(2), 95-107. 
Finson, K. & Pederson, J. (2011). What are visual data and what utility do they have in science 

education? Journal of Visual Literacy, 30(1), 66-85. 
 
Fugate, A., & Amey, M. (2000). Career stages of community college faculty: A qualitative 

analysis of their career paths, roles, and development. Community College Review, 28(1), 
1-22.  

 
Fusco, D. (2001). Creating relevant science through urban planning and gardening. Journal of 

Research in Science Teaching, 38(8), 860-877. 
 
Galbraith, M., & James, W. (2002). Implications of social role research for community colleges. 

Community College Journal of Research and Practice, 26, 521-533. 
 
Galbraith, M., & James, W. (2004). Mentoring by the community college professor: One role 

among many. Community College Journal of Research and Practice, 28, 689-701. 
 
Geelan, D. (2007). Weaving narrative nets to capture classrooms. Multimethod 

qualitative approaches for educational research. New York, NY: Springer. 
 
Gil-Garcia, A., & Villegas, J. (2003). Engaging minds, enhancing comprehension, and 

constructing knowledge through visual representations. Retrieved from EBSCO host. 
 
Gilster, P. (1997) Digital literacy. New York: John Wiley & Sons. 
 
Glynn, S., Koballa, T., Coleman, D., & Brickman, P. (2006). Professional development cases. 

 Journal of College Science Teaching, 36(1), 10-12. 
 
Goldston, M. J. (2004). Reform in undergraduate science teaching for the 21st century. 

Greenwich, CT: Information Age. 
 
Goldston, M.J., & Nichols, S.E. (April, 2009). Narratives of community: Visualizing culturally 

relevant science pedagogy through the identities of black middle school teachers. Journal 
of Science Teacher Education. Retrieved April 12, from 
http://www.springerlink.com/content/102947/?Content+Status=Accepted. 

 
Goldston, M.J., Clement, M. & Spears, J. (2004).  Reform in undergraduate science teaching for 

the 21st century. Greenwich, CT: Information Age. 
 
Goodnough, K. (2008). Moving science off the “black burner”: Meaning making within an 

action research community of practice. Journal of Science Teacher Education, 19, 15-39. 
 



92 
 

Grossman, P. (1992). Why models matter: An alternative view on professional growth in 
teaching. Review of Educational Research, 62, 171-179. 

 
Grubb, W. (2000). Opening classrooms and improving teaching: Lessons from school 

inspections in… Teachers College Record, 102(4), 696.  
 
Hamilton, M. (2006). Just do it: Literacies, everyday learning, and the irrelevance of pedagogy. 

Studies in the Education of Adults, 38(2), 125-140. 
 
Harlacher, E., & Gollattscheck, J. (1992). Building learning communities. Community College 

Review, 20(3), 29-36. 
 
Harrington, H. (1995). Fostering reasoned decisions: Case-based pedagogy and the professional 

development of teachers. Teaching and Teacher Education, 11, 203-241. 
 
Harris, M. S. (2007). Curricular adaptations: Case studies of two exemplary elementary science 

teachers. Published dissertation, The University of Alabama, Tuscaloosa, AL. 
 
Harris, T., & Hodges, R. (1995). The literacy dictionary: The vocabulary of reading and writing. 

Newark, DE: International Reading Association. 
 
Haworth, J., & Wilkin, D. (2004). Community college learning and teaching (CCLT): 

A preparing future faculty program intentionally focused on the community college 
context.  Community College Journal of Research and Practice, 28, 51-52. 

 
Hennessy, S., Deaney, R., & Ruthven, K. (2006). Situated expertise in integrating use of 

multimedia simulation into secondary science teaching. International Journal of Science 
Education, 28(7), 701-732. 

 
Hodgkinson-Williams, C., Slay, H., & Siebörger, I. (2008). Developing communities of practice 

within and outside higher education institutions. British Journal of Educational 
Technology, 39(3), 433-42. 

 
Hobson, A. (2000). Designing science literacy courses. Journal of College Science Teaching, 

30(2),136-137. 
 
Hoepfl, M. (1997). Choosing qualitative research: A primer for technology education 

researchers. Journal of Technology Education, 9(1), 47-63. 
 
Holbrook, J. & Rannikmae, M. (2009). The meaning of scientific literacy. International Journal 

of Environmental & Science Education, 4(3), 275-288. 
 
Holley, K., & Colyar, J. (2009). Rethinking texts: Narrative and the construction of qualitative 

 research. Educational Researcher, 38(9), 680-686. 
 



 93

Hopkins, R. (2005). Mentoring community college faculty and staff: Balancing contradictions, 
informal program components, and formal program structure. Community College 
Review, 32(4), 40-59. 

 
Howe, A.C., & Nichols, S.E. (Eds.). (2000). Case studies in elementary science: Learning from 

teachers. Upper Saddle River, NJ: Merrill Prentice Hall. 
 
Howe, A.C., & Stubbs, H. (2003). From science teacher to teacher leader: Leadership 

development as meaning making in a community of practice. Science Education, 87, 281-
297. 

 
Hyerle, D. (1995). Thinking maps: Seeing is understanding. Educational Leadership, 53(4), 85. 
 
Irwin-Devitis, L., Modlo, M., Bromley, K. (1995). Science gets graphic: Dynamic ways you can 

use graphic organizers to plan, teach, and assess science. Instructor, 104(6), 52-56. 
 
Jenkins, R. (2003). Two-year colleges not for you? Think again. Chronicle of Higher Education, 

50(9),C5. Retrieved from EBSCOhost. 
 
Jones, B., Pierce, J., & Hunter, B. (1988/89). Teaching students to construct graphic 

representations. Educational Leadership, 46(4), 20-25. 
 
Jones, C., Reichord, C., & Mokhteri, K. (2003). Are students’ learning styles discipline specific? 

Community College Journal of Research and Practice, 27, 363-375. 
 
Kalantzis, M., Cope, B., & Harvey, A. (2003) Assessing multi-literacies and the new basics.  

Assessment in Education, 10(1), 15-26. 
 
Katsinas, S. (1994). George Wallace and the founding of Alabama’s public two-year college. 

Journal of Higher Education, 65(4), 447-72. 
 
Kelly-Kleese, C. (2004). UCLA community college review: Community college scholarship and 

discourse. Community College Review, 32(1), 52-68.  
 
Kervin, L. (2009). ‘Get reel’: Engaging year 6 students in planning, scripting, actualizing, and 

evaluating media text. Literacy, 43(1), 29-35. 
 
Kinchin, I. M. (2000). Concept mapping in biology. Journal of Biological Education, 34(2), 61.  
 
Kinchin, I. M. (2001). If concept mapping is helpful to learning biology, why are we not all 

doing it? International Journal of Science Education, 23(121), 1257-1269. 
 
Kitson, L., Fletcher, M., & Kearney, J. (2007). Continuity and change in literacy practices: A 

move towards multi-literacies. Journal of Classroom Instruction, 41(2)/42(1), 29-41.  
 



94 
 

Kozeracki, C. (2005). Preparing faculty to meet the needs of developmental students. 
 New Directions for Community Colleges, 129, 39-49. 

 
Kroll, L. R., & LaBoskey, V. K. (1996). Practicing what we preach: Constructivism in teacher 

education program. Action in Teacher Education, 18(2), 63-72.  
 
Lail, A. (2009). Are new faculty prepared to teach diverse learners? Inquiry: The Journal of the 

Virginia Community Colleges, 14(1), 29-40. 
 
Laksov, K., Mann, S. & Dahlgren, L. (2008). Developing a community of practice around 

teaching: a case study. Higher Education Research & Development, 27(2),121-132. 
 
Larkin, J. H., & Simon, H. A. (1987). Why a diagram is (sometimes) worth ten thousand         
  words.  Cognitive Science, 11, 65-99. 
 
Lawson State Community College. (2008a). Lawson State community college institutional 

effectiveness unit plan. Birmingham, AL: Lawson State Community College.  
 
Lawson State Community College. (2008b). Lawson State community college biology degree 

program student learning outcomes. Birmingham, AL: Lawson State Community 
College.  

 
Lawson State Community College. (2009). 2009-2011 student handbook and catalog. 

Birmingham, AL: Lawson State Community College.  
 
Lee, C. (2004). Creating a collaborative campus culture. Community College Journal of 

Research and Practice, 28(6), 503-511.  
 
Lemke, J. L. (2001). Articulating communities: Sociocultural perspectives on science education. 

  Journal of Research in Science Teaching, 38(3), 296-316. 
 
Lewis, J. (2009). Redefining qualitative methods: believability in the fifth moment. International 

Journal of Qualitative Methods, 8(2), 1-14. 
 
Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic injury. Newbury Park, CA: Sage Publications. 
 
Louckes-Horsley, S., Bybee, R., & Wild, E. (1996). The role of community colleges in the 

professional development of science teachers. Journal of College Science Teaching, 
26(2), 130-134.  

 
Masland, A. (1985). Organizational culture in the study of higher education. The Review of 

 Higher Education, 8(2),157-168.  
 
Mayer, R.E., Heiser, J., & Lonn, S. (2001). Cognitive constraints on multimedia learning: When 

presenting more material results in less understanding.  Journal of Educational 
Psychology, 93, 187-98. 



 95

 
Mayer, R.R. (2002). Psychology of science text comprehension. Mahwah, NJ: Erlbaum. 
 
McAlpine, L., Maguire, S., & Lee, M. (2005). The pedagogy excellence project: A professor-

 student team approach to authentic inquiry. Teaching in Higher Education, 10(3), 355-
370. 

 
McTavish, M. (2008). What were you thinking? The use of metacognitive strategy during 

engagement with reading narrative and informational genres. Canadian Journal 
of Education, 31(2), 405-430. 

 
Merriam, S. (1988). Case study research in education: A qualitative approach. The Jossey-Bass 

Education Series. 
 
Micikas, L., Bybee, R., & Hanych, D. (1995). Developing scientific literacy: Leadership by 

community college faculty. Journal of College Science Teaching, 25(2), 113-118. 
 
Miles, T. (2008). The narrative of Nancy, a Cherokee woman. Frontiers, 29(2 & 3), 59-30. 
 
Mills, K. (2006). “We’ve been wastin’ a whole million watchin’ her doin’ her shoes”: Situated 

 practice within a pedagogy of multiliteracies. The Australian Educational Researcher, 
33(3), 13-34.  

 
Mintzes, J., Wandersee, J., & Novak, J. (2001). Assessing understanding in biology. Journal of 

Biological Education, 35(3), 118-24. 
 
Mitchell, R., & Rosiek, J. (2006). Professor as embodied racial signifier: A case study of the 

significance of race in a university classroom. The Review of Education, Pedagogy, and 
Cultural Studies, 28, 395-409. 

 
Mitchell, W. (1995). City of bits: Space, place, and the infobahn. Cambridge, MA: MIT Press. 
 
Moline, S. (1995). I see what you mean: Children at work with visual information. Portland, ME: 

Stenhouse Publishers, Pembroke Publishers Limited. 
 
Moline, S. (2011). I see what you mean: Visual literacy K-8 2nd Edition. Portland, ME: 

Stenhouse Publishers, Pembroke Publishers Limited. 
 
Murray, J. (2001). Faculty development in publicly supported two-year colleges. Community 

College Journal of Research & Practice, 25(7), 487-502.  
 
National Center for Postsecondary Improvement. (1998). A changing understanding of the 

community college faculty. Change, 30(6), 43-46.  

National Research Council. (1996). "2 principles and definitions." National Science Education 
           Standards. Washington, DC: The National Academies Press. 



96 
 

National Research Council. (1998). National science education standards. Washington, DC: 
National Academies Press. 

 
National Research Council. (2012). A framework for K-12 science education: Practices, 
           crosscutting concepts, and core ideas. Committee on a Conceptual Framework for New 
           K-12 Science Education Standards. Board on Science Education, Division of Behavioral 
           and Social Sciences, and Education. Washington, DC: The National Academies Press. 
 
Newmann, F., Marks, H., & Gamoran, A. (1996). Authentic pedagogy and student performance. 

 American Journal of Education, 104(4), 280-312. 
 
Nichols, S., & Tobin, K. (2000). Discursive practice among teachers co-learning during field-

based teacher preparation experiences. Action in Teacher Education, 22(2A), 45-54.  
 
Nieto, S. (1999). The light in their eyes: Creating multicultural learning communities. New 

York, NY: Teachers College Press. 
 
Novak, J. (1998). Learning, creating, and using knowledge: Concept maps as facilitative tools in 

schools and corporations. Mahwah, New Jersey: Lawrence Erlbaum Associates. 
 
Novak, J. (2001). Progress in application learning theory. Theory Into Practice, XIX(1),58-65. 
 
Novak, J. (2003). The promise of new ideas and new technology for improving teaching 

and learning. Cell Biology Education, 2, 122-132. 
 
O’Hara, S. (2001). Remediation? Open admissions? Let’s get real. Community College Week, 

13(22), 4. Retrieved from EBSCOhost. 
 
Okebukola, P. (1992). Can good concept mappers be good problem solvers in science? 

Educational Psychology, 12(2), 113. 
 
Olitsky, S. (2007). Promoting student engagement in science interaction rituals and the pursuit of 

a community of practice. Journal of Research in Science Teaching, 44(1), 33-56. 
 
Osborne, J. (2002). Science without literacy: A ship without a sail? Cambridge Journal of 

Education, 32(2), 203-218.  
 
Outcalt, C. (2000). ERIC Review: Community college teaching-toward collegiality and 

community. Community College Review, 28(2), 57-70.  
 
Patton, M. Q. (1999). Enhancing the quality and credibility of qualitative analysis. Health 

Service Research, 34(5 Pt 20), 1189-1208. 
 
Patton, M. Q. (2005). Qualitative research: Encyclopedia of statistics in behavioral science. 

Hoboken, NJ: John Wiley & Sons. 
 



 97

Paul, P., & Wang, Y. (2006). Literate thought and multiple literacies. Theory Into Practice, 
45(4), 304-310. 

 
Powell K., & Kalina, C.  (2009). Cognitive and social constructivism: Developing tools for an 

effective classroom. Education, 130(2), 241-250. 
 
Robinson, D., & Kiewra, K. (1995). Visual argument: Graphic organizers are superior to outlines 

in improving learning from text. Journal of Educational Psychology, 87(3), 455. 
 
Rosiek, J. (1994). Caring, classroom management, and teacher education: The need for 

case study and narrative methods. Teaching Education, 6(1), 21-30. 
 
Scaife, M., & Rogers, Y. (1996). External cognition: How do graphical representations work? 

International Journal of Human Computer Studies, 45(2), 185-213.  
 
Schmid, R., & Telaro, G. (1990). Concept mapping as an instructional strategy for high school 

biology. Journal of Educational Research, 84(2), 78. 
 
Schnotz, W., & Bannert, M. (2003). Construction and interference in learning from multiple 

representations. Learning and Instruction, 13(2), 141-156. 
 
Sconiers, Z., & Rosiek, J. (2000). Voices inside schools. Historical perspective as an important 

element of teachers’ knowledge: A sonata-form case study of equity issues in a chemistry 
classroom. Harvard Educational Review, 70(3), 370-405.  

 
Sirum, K., Madigan, D., & Klionsky, D. (2009). Enabling a culture of change: A life science 

faculty learning community promotes scientific teaching. Journal of College Science 
Teacher, 38(3), 38-44. 

 
Sperling, C. (2003). How community colleges understand the scholarship of teaching and 

learning. Community College Journal of Research and Practice, 27, 593-601. 
 
Sprouse, M., Ebbers, L., & King, A. (2008). Hiring and developing quality community college 

faculty. Community College Journal of Research and Practice, 32, 985-998. 
 
Stake, R. (1995). The art of case study research. Thousand Oaks, CA: Sage Publications. 
 
Starr, M., & Krajaik, J. (1990). Concepts maps as a heuristic for science curriculum 

development: Toward improvement in process and support. Journal of Research in 
Science Teaching, 27(10). 

 
Stern, E., Aprea, C., & Ebner, H. (2003). Improving cross-content transfer in text processing 

by means of active graphical representation. Learning and Instruction, 13(2), 191-203. 
 
Stolzenberg, E. (2002). Sources and information: Professional development in community 

colleges. New Directions for Community Colleges, 120, 85-95. 



98 
 

 
Straw, D. (2003). Why I still teach. Community College Week, 16(1), 4. 
 
Struble, J. (2007). Using graphic organizers as formative assessment. Science Scope, 30(5), 69-

71.  
 
Sunal, D., Hodges, J., Sunal, C., Whitaker, K., Freeman, M., Edwards, L., Johnston, R. & Odell, 

M. (2001). Teaching science in higher education: Faculty professional development and 
barriers to change. School Science and Mathematics, 101(5), 246-57. 

 
Taber, L. (1997). A report on the faculty and staff development needs and preference of 

Alabama’s two-year college employees. University of Alabama: Department of Higher 
Education Administration. ERIC Digest ED407993. 

 
Tan, L., & Guo, L. (2009). From print to critical multimedia literacy: One teacher’s foray into 

new literacies practices. Journal of Adolescent & Adult Literacy, 53(4), 315-324.  
  
Tanner, K., & Allen, D. (2005). Approaches to biology teaching and learning: Understanding the 

wrong answers-teaching toward conceptual change. Cell Biology Education, 4, 112-117. 
 
The New London Group. (1996). A pedagogy of multiliteracies: Designing social futures. 

Harvard Educational Review, 66(1), 60-92. 
 
Thomas, E., Place, N., & Hillyard, C. (2008). Students and teachers learning to see. College 

Teaching, 56(1), 23-27. 
 
Tierney, R., Bond, E., & Bresler, J. (2006). Examining literate lives as students engage with 

multiple literacies. Theory Into Practice, 45(4), 359-367. 
 
Tinberg, H., Duffy, D., & Mino, J. (2007). The scholarship of teaching and learning at the two-

year college: Promise and peril. Change, 39 (4), July/August. 
 
Traianou, A. (2006a). Teacher’s adequacy of subject knowledge in primary science: 

Assessing constructivist approaches from a sociocultural perspective. 
International Journal of Science Education, 28(8), 827-842. 

 
Traianou, A. (2006b). Understanding teacher expertise in primary science: a sociocultural 

approach. Research Papers in Education, 21(1), 63-78. 
 
Twonbly, S., & Townsend, B. (2008). Community college faculty: What we know and need to 

know. Community College Review, 36(1), 5-24. 
 
Unsworth, L. (2001). Teaching  across the curriculum. Changing contexts of text and image in 

classroom practice. Philadelphia, PA: Open University Press. 
 



 99

Van Ast, J. (1999). Community college faculty: making the paradigm shift. Community College 
Journal of Research and Practice, 23, 559-579. 

 
Van Dijk, L.A., Van Den Berg, G.C., & Van Keulen, H. (2001). Interactive lectures in 

engineering education. European Journal of Engineering Education, 26(1), 15-28. 
 
Vekiri, I. (2002). What is the value of graphical displays in learning? Educational Psychology 

Review, 14(3), 261-312.  
 
Vygotsky, L. (1962). Thought and language. Cambridge, MA: Massachusetts Institute of 

Technology.   
 
Watts, G. (2002). Enhancing community college through professional development. New 

Directions for Community College, 120, 1-4. 
 
Watts, G., & Hammons, J. (2002). Professional development: Setting the context. New 

Directions for Community College, 120, 5-10. 
 
Weaver, L., Pifer, M., & Colbeck, C. (2009). Janusian leadership: Two profiles of power in a 

community of power. Innovative Higher Education, 34(5), 307-320. 
  
Weiger, P. (1999). Maintaining a historical perspective. Community College Week, 11(23), 6. 

Retrieved from EBSCOhost.  
 
Wellington, J., & Osborne, J. (2001). Language and literacy in science education. Open 

University Press. 
 
Wenger, E. (1998). Communities of practice: learning, meaning, and identity. Cambridge, MA: 

Cambridge University Press. 
 
Wenger, E., McDermott, R., & Snyder, W. (2002). A guide to managing knowledge: Cultivating 

communities of practice. Cambridge, MA: Harvard Business School Press. 
 
Williams, B. (2008). “Tomorrow will not be like today”: Literacy and identity in a world of 

multiliteracies. Literacy & Identity, 51(8), 682-686. 
 
Wolverton, M. (1996). Quality undergraduate education: Miami-Dade Community College’s 

teaching/learning project. Community College Review, 24(2), 35-48. 
 
Yin, R. (1994). Case study research: Design and methods (2nd ed.). Thousand Oaks, CA: Sage. 
 
Yore, L., Bisanz, G., & Hand, B. (2003). Examining the literacy component of science         

literacy: 25 years of language arts and science research. International Journal of Science 
Education, 25(6), 689-725. 
 



100 
 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES



101 
 

Appendix A 

Graphical Representations – Visual Samples 



102 
 

Appendix B 

IRB Approval 

 

 



103 
 

 

Appendix B 

Invitation Letter and Consent Form 

 

 



104 
 

 



105 
 

 



106 
 

 

 

Appendix C 

Interview Protocol Questions 

Background Interview Protocol 
 
1. Tell me about your educational background, undergraduate and graduate.  
 
2. Tell me about your work experience. 
 
3. Take a moment and reflect on your early science learning experience(s). This could be 

elementary, middle or high school, college, or a combination of all of them.  Now, tell me 
about the moment you realized you had an interest in science. 

 
3b.  Do you have a negative experience in learning science that you would like to share? 
 
4. Why did you become a science teacher? 
 
5. Describe your teaching style currently used in the classroom. 
 
6. What do you think you could do to enhance your teaching? 
 
7. What is your definition or understanding of literacy?  
 
8. Do you know what graphical representations are? Explain. 

 
9. Have you used or are you currently using any type of graphical representations in your 

instruction? 
 
10. While working in the community college setting, do you feel that you have received 

adequate professional development to teach millennial students? Explain. 
 
11.  Have you participated in any professional development in teaching and learning? If so, 

what and when? 
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Pre Classroom Observation Interview Protocol 
 

1. What is the concept or topic of focus for this week’s lecture? 
 

2. What form(s) of instruction will be used this week? 
 

3. Will graphical representations be used? If so, what type? 
 

4. How will you incorporate graphical representations in the lecture? 
 

5. How much time did it take to prepare the instructional materials for this week? 
 

6. Can I review the materials that you will use in class? 
 

7. Does the assigned textbook for this course incorporate graphical representations for 
student and instructor use? If yes, do you refer to them or use them during class? 

 
8. Do you allow time in class for students to develop or use graphical representations? If 

yes, is this done individually or in groups? 
 

9. Are students encouraged to develop graphical representations to organize or re-present 
text for studying? 

 
10. When preparing for class, do you collaborate with other faculty members or work in 

isolation? 
 

11. Do you reflect upon your teaching methods?  After each lesson? Weekly, at the mid-point 
of the semester, at the end of the semester? 

 
12.  Was any professional development provided (institution or department) to help develop 

or improve teaching this topic or concept? 
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Post Classroom Observation Interview Protocol 
 

1. Why is this lesson or topic important to understanding science? Prompts: real world 
application or scientific knowledge 
 

2.  When you developed this lesson, what goal did you have in mind for students? 
 

3. What difficulties did you encounter presenting this lesson to students? 
 

4. Do you feel the graphical representations were beneficial? Why or Why not? 
 

5. What adjustments, if any, need to be made to this lesson? 
 

6. Were any adjustments made after the first day of lecture for the second lecture on the 
topic? 
 

7. What were the strengths of this lesson? Weaknesses or shortcomings of this lesson? 
 

8. Did anything happen during the presentation of the lesson that surprised you? 
Prompts: student questions, comments from students 
 

9. At any point in the lesson (day one or two), did you feel students “got” the science 
(understood the concept being presented)? If yes, give an example. 
 

10.  At any point in the lesson (day one or two), did you feel students didn’t understand 
the science (the concept being presented)? If yes, give an example. 
 

11.  Do you feel you need to change your instructional strategy or method in preparing 
for next week’s lesson? Why or why not? 
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Appendix D 

Instructor’s Artifacts 
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Appendix E 

Debriefing Protocol Questions 

Debriefing Interview Protocol 
 

1. Were there aspects of this study you felt benefited you either personally or 
professionally? 
 

2. Did any aspects of your teaching change during this study? If yes, what changed? 
 

3. Do you think that using graphical representations improved your teaching? Student 
learning? Why or why not? 

 
4. What challenges did you encounter using graphical representation pedagogy? 

 
5. Would you continue to use this type of pedagogy in science instruction? 

 
6. If given the opportunity to collaborate with other science faculty on teaching and 

learning, would you take advantage of it? 
 

7. Do you feel more collaboration is needed to improve teaching and learning in 
community college? Why? 

 
8. Do you feel more professional development is needed in community college science 

faculty? What type of professional development - system wide, each institution, by 
department, or individual? 

 
9. What are your thoughts about the study? 

 
10. Are there any questions about the study that you would like to ask at this time? 
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Appendix F 

Class Survey 

The Effectiveness of PowerPoints – Survey 
1. Did you download the PowerPoints for Chapters 1 and 2?    

a. Yes 
b. No 

 
2. Were the PowerPoints helpful in preparing you for your exam? 

a. Yes 
b. No 

 
3. How helpful were the PowerPoints? 

 
4. Do you think you would have passed your exam without your PowerPoints? 

 
5. Those of you that successfully passed your exam, would you attribute it to PowerPoints 

or the study guide? 
 

6. Which carried the most weight in you passing your exam?  
a. PowerPoints 
b. Study hints 
c. Textbook 
d. Two of the above; if so, which two 
e. All of the above 
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Appendix G 

Visual Samples 
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Appendix H 

Exam 
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