An Integrated Approach to Developing Visual Literacy 
Harrison Hao Yang 

State University of New York at Oswego, Oswego, USA
harriosn.yang@oswego.edu
Abstract. Developing instructional approaches and learning activities on applicable visual literacy training for K-12 teachers can be a challenge to teacher preparation programs and courses.  This study illustrated how an integrated approach, which incorporated learning activities/projects and blended learning process, was adapted and implemented into one graduate education course for increasing pre-service and in-service teachers’ visual literacy skills. The effectiveness of such an instruction approach on participants’ visual literacy competences was examined. Most participants indicated that they met all of Visual Literacy Competency Standards for Higher Education.  
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1	Introduction
The proliferation of information resources and rapid technological change are lineaments of our contemporary society [1][2]. Digital and social technologies, especially digital images and visual media in contemporary culture are changing what it means to be literate in the 21st century. In today's highly visual society, visual imagery is no longer supplemental to other forms of information [3]. Despite a widespread belief that all pictures are valuable, the proverb “a picture is worth a thousand words” does not necessarily make sense to anyone at anytime, anything, and anywhere [4]. It is important for individuals to be able to critically view, use, and produce visual content in order to engage capably in a visually-oriented society [3]. 
Braden [5] defined visual literacy as the ability to understand, use, and create with images effectively. In 2011, Association of College & Research Libraries (ACRL) set up Visual Literacy Competency Standards for Higher Education [3], so a visually literate individual can: (1) determine the nature and extent of the visual materials needed; (2) find and access needed images and visual media effectively and efficiently; (3) interpret and analyze the meanings of images and visual media; (4) evaluate images and their sources; (5) use images and visual media effectively; (6) Design and create meaningful images and visual media; (7) understand many of the ethical, legal, social, and economic issues surrounding the creation and use of images and visual media, and access and use visual materials ethically. However, visual literacy competencies cannot be taken for granted and need to be taught, supported, and integrated into the curriculum [3]. Notably, in order to capture the improvements in effectiveness, efficiency, and productivity, K-12 pre-service and in-service teachers must be prepared through teacher preparation programs and courses to learn what visual literacy is and what it can do. Teachers usually lack accurate information, necessary skills, and timely guidance on emerging visual media and visual content. They are often ill prepared and under trained to use these tools and materials in the classroom. In return, implementations are often superficial or misused, leading to rapid decline. It appears that there is a critical and urgent need for teacher preparation programs/courses to have instructional approaches and learning activities on applicable visual literacy training for their teacher candidates. 
Accordingly, our present study attempts to demonstrate how an instructional approach on improving teachers’ visual literacy skills has been implemented into one graduate education course. The following questions guided this study:
· How can we adapt and implement an instructional approach which incorporated learning activities/projects and blended learning process for teacher preparation courses?
· What are the effects of such an instructional approach on visual literacy among learners?
2   Method
2.1   Participants and the Course
The participants of this study came from one section of students (N = 10) who were enrolled in graduate course entitled Computer Applications and Resources in Teaching, offered at a university in the northeastern region of the United States during the fall semester in 2012. All the 10 participants were pursuing graduate level education programs in content areas of biology, chemistry, English, literacy, mathematics, social studies, and technology, etc. 
The course entitled Computer Applications and Resources in Teaching focuses on combining integration of computer applications and resources into teaching and learning. It is a required course for students who are in the Master of Science in Education program at the university. The course includes a series of technology integration activities. As a newly added component, the development of visual literacy projects is a part of these learning activities. 
Similar to other hybrid courses in the university, two-thirds of this course learning activities has been moved to the computer mediated learning (CML) environment while the contact time in traditional face-to-face (F2F) teaching and learning has been reduced to one-third of the course. 
2.2   Projects and Tools
A variety of research has indicated that project-based learning can capture the complexities of real life situations. Project-based learning can provide an effective way for pre- and in-service teachers understanding the connection of knowledge to the contexts of its application, and provide them with opportunities for self-reflection and a sense of agency. Essentially, project-based learning is based on tasks, groups, and sharing. It provides a practical method of combining many of the elements of authentic activities and collaborative learning [6][7][8][9]. Group project design and development, in particular, can help learners develop skills specific to collaborative efforts, and allow them to: handle more complex problems than they could do alone, share diverse perspectives and responsibilities, combine knowledge and skills, etc. [10].
Among real-world teaching and learning activities, poster and presentation are probably two of the most common and widely used educational projects in today’s classrooms. Creating effective posters and presentations require developers to have solid visual literacy skills. Therefore, we chose the development of posters and presentations as group projects for participants in this study.  
Comparing to physical cardboard posters, an online poster is a flexible platform, in that developers can mix, mash-up, and use almost any form of media for a project on an online canvas [11]. In addition, an online poster usually can be interactive, re-used, durable, and attractive to a large audience. There are several virtual poster sites available. As one of leading education platforms, Glogster EDU can empower users with the technology to create online multimedia posters with text, photos, videos, drawings, data attachments, and so on [12]. We selected Glogster EDU for this study due to its advantages of the user-friendly interface, excellent functionality, and popularity. 
Comparing to standalone and linear structure presentation software such as Microsoft PowerPoint, Prezi is a cloud-based presentation software and storytelling tool for presenting ideas on a virtual canvas [13]. Prezi has a big visual impact on nonlinear thinking, organizing, and presenting. It can help users to see the big picture and to understand relationships, sequences, and options [14]. For this reason, we selected Prezi for this study.  
Both Glogster EDU and Prezi provide the online collaboration features that support computer-mediated learning and communication for group project development. 
2.3   STEP and Procedure
The STEP (scaffolding, transaction, evaluation, and presentation) approach, which was developed from our previous studies, emphasized enriching students’ experience in asynchronous online learning environments [15].  STEP included four interrelated stages: (1) the scaffolding before starting new learning topics; (2) the transaction during the learning process; (3) the evaluation during and after each learning topic; and (4) the presentation of outcomes. 
The results of our previous studies indicated that STEP had strong impacts on online learning community [15], social presence [16] [17], and sense of community [18]. In our recent studies, we applied the derived STEP into blended learning environments that combined face-to-face (F2F) classroom instruction with computer-mediated learning (CML), and found enormously positive effects on improving inquiry-based learning, collaborative action research, and teachers’ technological pedagogical content knowledge (TPACK) [19][20][21]. 
As shown in Figure 1, STEP approach was adapted and implemented into this study, which incorporated the development of visual literacy projects and blended learning process. 
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Fig. 1. The STEP approach.

Stage One: Scaffolding
It is crucial to create a foundation of necessary concepts and skills for project-based learning activities and development [7]. From this perspective, in the F2F classroom environment, a series of scaffolding strategies and actions were taken: (1) the rationale, key points, and standards of visual literacy were deliberated and introduced; (2) examples of online posters and presentations were demonstrated and analyzed; (3) Glogster EDU vs. traditional cardboard and Prezi vs. PowerPoint were discussed; (4) related materials and online resources of creating effective poster and presentation projects were distributed and provided; (5)  hands-on sessions on exploring both Glogster EDU and Prezi were implemented. This scaffolding served two ends: the first end was to share the related concepts/knowledge and basic technological skill that participants needed to develop their undertaking actual group projects; the second end was to help participants reflect and discuss the possibilities for extending the ideas and technologies into their content areas. In the meantime, the instructor assisted participants in initiating the project group, launching the call for interest, organizing the project group (2-5 members for each team). 

Stage Two: Transaction 
Developing group projects allows group members to be more effective learners and social beings. From this perspective, in the CML environment, participants began their group projects on the more flexible levels of skills, understanding, and complexity. They focused and worked on: (1) reviewing existing online poster/presentation projects and related resources; (2) sharing their thoughts and comments, and forming their own topics and plan of collaborative group projects; (3) determining, finding, and selecting images and visual media for group projects; (4) designing and developing meaningful poster and presentation projects by using Glogster EDU and Prezi; (5) sharing online projects with instructor and peers for assessment and feedback. 

Stage Three: Evaluation 
Formative assessment and periodical evaluation provide numerous benefits to both the instructors and learners on the project-based learning activities and development. On one hand, instructors can get a clear view of what is and what is not being learned by learners, and how to adapt their further instruction accordingly. On the other hand, learners can have the opportunity to receive feedback from instructors and to revise their learning processes as necessary, etc. [22]. From this perspective, in the CML environment, the instructor worked with participants: (1) providing “just-in-time” suggestions/guidance on the aspects of contexts and technical parts; (2) discussing challenges, questions, and concerns that participants experienced; (3) obtaining possible and potential solutions, strategies, resources, and steps to enhance participants’ group projects; (4) engaging in continuous, thoughtful analysis of learning process and outcome. 

Stage Four: Presentation
Presenting projects is an authentic activity that provides an enormous motivation for students [6][9]. “Presentations, coupled with authentic outcomes and fairly explicit criteria for what counts as a good plan, can provide a strong incentive to prepare and revise.” [22] From this perspective, in the F2F classroom environment, participants presented their final group projects and their reflection of their learning experiences in front of the class. Class interactions and classmates’ evaluations were generated during and after the presentations. The instructor encouraged participants to continue implementing visual literacy learning activities and projects into their own classroom teaching and learning, and then started to initialize and scaffold the next learning activity. 
3   Results

To assess the effectiveness of the STEP approach, which incorporated the development of group projects and blend learning process on pre- and in-service teachers’ visual literacy, participants from the course were asked to fill out the online Survey of ACRL Visual Literacy Competency Standards for Higher Education voluntarily at the end of the fall semester in 2012. The survey consists of 7 standards and 90 learning outcomes with response scale from “met” “developing” to “not met”. 
The present study clearly demonstrated positive effects of developing group projects through STEP approach on participants’ visual literacy competencies. As indicated in Table 1 (see Appendix), 8 out of 10 participants indicated that they met all seven ACRL Visual Literacy Competency Standards. The rest 2 participants indicated that they met most of those standards. 
These findings correlated with actual projects from participants. One sample of participants’ online poster projects was depicted on Figure 2, and one sample of participants’ online presentation projects was depicted on Figure 3. 
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Fig. 2. “What Not To Wear” – A sample of participants’ online poster projects.
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Fig. 3. “The American Revolution”  – A sample of participants’ presentation projects.
4	Discussion
[bookmark: _GoBack]The findings of this study lead to a couple of conclusions about increasing K-12 pre-service and in-server teachers’ visual literacy competences. Firstly, it is important for teacher preparation programs/courses to have effective instructional approaches on applicable visual literacy training for their teacher candidates. We find that instructors can build up educators’ visual literacy competences through an integrated approach in F2F and CML environment. The effectiveness of STEP approach for developing visual literacy has been confirmed in this study. Secondly, this study also indicates that in order to increase educators’ visual literacy skills through educational programs/courses, the development of applicable, common, and real-world projects such as online poster and presentation project design and development, which have enormous involvements of using visual content and visual media, should be considered and implemented. 
Although a clear case has been made for the effectiveness of using an integrated approach to developing visual literacy, this study had several limitations. This study primarily limited by its small sample size. There were only 10 participants who participated in the study, and the pretest of participants on ACRL Visual Literacy Competency Standards was not conducted. Moreover, due to the small number of participants, other related variables such as students’ learning style and cognitive preference [23] were not investigated. We suggest that larger population with pretest and posttest design to be investigated for further research. 
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Appendix:  

Table 1. Participants’ responses on visual literacy competency standards

	ACRL Visual Literacy Competency Standards and Learning Outcomes
	N = 10

	
	Met
	Developing
	Not Met

	Standard One: The visually literate student determines the nature and extent of the visual materials needed.
	10
	0
	0

	Defines the purpose of the image within the project 
	10
	0
	0

	Defines the scope and environment of the planned image use
	9
	1
	0

	Articulates criteria that need to be met by the image 
	10
	0
	0

	Identifies key concepts and terms that describe the needed image
	10
	0
	0

	Identifies discipline-specific conventions for image use
	8
	2
	0

	Explores image sources to increase familiarity with available images and generate ideas for relevant image content
	9
	1
	0

	Investigates the scope, content, and potential usefulness of a range of image sources and formats 
	9
	1
	0

	Identifies different image and visual media types and materials 
	9
	1
	0

	Articulates ways images can be used to communicate data and information 
	10
	0
	0

	Recognizes that existing images can be modified or repurposed to produce new visual content
	7
	3
	0

	Standard Two: The visually literate student finds and accesses needed images and visual media effectively and efficiently.
	10
	0
	0

	Identifies interdisciplinary and discipline-specific image sources
	10
	0
	0

	Articulates the advantages and disadvantages of various types of image sources and retrieval systems
	9
	1
	0

	Recognizes how the image search process is affected by image rights and use restrictions
	8
	2
	0

	Uses specialized online or in-person services to select image sources 
	7
	2
	1

	Selects the most appropriate image sources for the current project
	9
	1
	0

	Develops a search strategy appropriate to the image need and aligned with available resources
	10
	0
	0

	Recognizes the role of textual information in providing access to image content, and identifies types of textual information and metadata typically associated with images 
	7
	3
	0

	Recognizes that images are often organized differently than text-based information and that this affects the way images can be accessed 
	9
	1
	0

	Identifies keywords, synonyms, and related terms for the image needed, and maps those terms to the vocabulary used in the image source
	10
	0
	0

	Uses images to find other images through exploration, social linking, visual search engines, or browsing
	8
	2
	0

	Performs image and topical research concurrently, with each informing the other in an iterative resource-gathering process
	8
	2
	0

	Assesses the quality, quantity, and appropriateness of images retrieved, and revises the search strategy as necessary
	9
	1
	0

	Retrieves or reproduces the needed image using appropriate technologies or systems 
	10
	0
	0

	Accesses physical objects as needed to support the image research objective 
	7
	3
	0

	Organizes images and the information that accompanies them for personal retrieval, reuse, and scholarly citation
	10
	0
	0

	Standard Three: The visually literate student interprets and analyzes the meanings of images and visual media.
	10
	0
	0

	Looks carefully at an image and observes content and physical details
	10
	0
	0

	Reads captions, metadata, and accompanying text to learn about an image
	10
	0
	0

	Identifies the subject of an image
	10
	0
	0

	Examines the relationships of images to each other and uses related images to inform interpretation
	10
	0
	0

	Recognizes when more information about an image is needed, develops questions for further research, and conducts additional research as appropriate
	10
	0
	0

	Describes cultural and historical factors relevant to the production of an image 
	8
	2
	0

	Examines the purposes and meanings of an image in its original context
	10
	0
	0

	Explores choices made in the production of an image to construct meaning or influence interpretation 
	9
	1
	0

	Describes the intended audience for an image
	10
	0
	0

	Explores representations of gender, ethnicity, and other cultural or social identifiers in images
	9
	1
	0

	Investigates how the audience, context, and interpretation of an image may have changed over time
	10
	0
	0

	Describes pictorial, graphic, and aesthetic elements of an image 
	9
	1
	0

	Identifies techniques, technologies, or materials used in the production of an image
	9
	1
	0

	Determines whether an image is an original or a reproduction
	8
	1
	1

	Examines an image for signs of editing, alteration, or manipulation 
	7
	3
	0

	Participates in classroom and other discussions about images
	10
	0
	0

	Seeks expert and scholarly opinion about images, including information and analysis found in reference sources and scholarly publications
	9
	1
	0

	Informs analysis with discipline-specific perspectives and approaches
	10
	0
	0

	Standard Four: The visually literate student evaluates images and their sources.
	10
	0
	0

	Evaluates how effectively an image achieves a specific purpose
	10
	0
	0

	Assesses the appropriateness and impact of the visual message for the intended audience
	10
	0
	0

	Critiques persuasive or manipulative strategies that may have been used in image production to influence interpretation
	7
	3
	0

	Evaluates the use of visual signs, symbols, and conventions to convey meaning
	10
	0
	0

	Analyzes the effect of image editing or manipulation on the meaning and reliability of the image
	8
	2
	0

	Determines the accuracy and reliability of graphical representations of data 
	10
	0
	0

	Evaluates images using disciplinary criteria
	9
	1
	0

	Evaluates the aesthetic and design characteristics of images 
	10
	0
	0

	Evaluates the technical characteristics of images 
	9
	1
	0

	Evaluates the quality of image reproductions, based on indicators such as color accuracy, resolution, manipulation levels, and comparison to other reproductions
	10
	0
	0

	Evaluates information that accompanies images for accuracy, reliability, currency, and completeness
	8
	2
	0

	Uses observation of visual content to evaluate textual information
	8
	2
	0

	Verifies information that accompanies images by consulting multiple sources and conducting research as necessary
	7
	3
	0

	Assesses reliability and accuracy of image sources based on evaluations of authority, and point of view or bias
	10
	0
	0

	Makes judgments about image sources based on evaluations of image and information quality
	10
	0
	0

	Critiques how an image source may create a new context for an image and thereby change its meaning
	8
	2
	0

	Standard Five: The visually literate student uses images and visual media effectively.
	10
	0
	0

	Plans for strategic use of images and visual media within a project
	10
	0
	0

	Selects appropriate images and visual media aligned with a project’s purpose
	10
	0
	0

	Integrates images into projects purposefully, considering meaning, aesthetic criteria, visual impact, and audience
	10
	0
	0

	Uses images for a variety of purposes 
	10
	0
	0

	Uses images for subject-specific and interdisciplinary research, communication, and learning
	10
	0
	0

	Uses appropriate editing, presentation, communication, storage, and media tools and applications to prepare and work with images
	10
	0
	0

	Determines image file format, size, and resolution requirements for a project, and converts images accordingly
	8
	2
	0

	Edits images as appropriate for quality, layout, and display 
	10
	0
	0

	Experiments with different ways of integrating images into academic work
	10
	0
	0

	Uses visual thinking skills to clarify and solve problems
	9
	1
	0

	Writes clearly about images for different purposes 
	10
	0
	0

	Presents images effectively, considering meaning, aesthetic criteria, visual impact, rhetorical impact, and audience
	9
	1
	0

	Discusses images critically with other individuals, expressing ideas, conveying meaning, and validating arguments
	10
	0
	0

	Includes textual information as needed to convey an image’s meaning 
	10
	0
	0

	Reflects on the effectiveness of own visual communications and use of images
	10
	0
	0

	Standard Six: The visually literate student designs and creates meaningful images and visual media.
	10
	0
	0

	Creates images and visual media to represent and communicate concepts, narratives, and arguments 
	10
	0
	0

	Constructs accurate and appropriate graphic representations of data and information 
	10
	0
	0

	Produces images and visual media for a defined audience
	9
	1
	0

	Aligns visual content with the overall purpose of project
	10
	0
	0

	Plans visual style and design in relation to project goals
	9
	1
	0

	Uses aesthetic and design choices deliberately to enhance effective communication and convey meaning
	10
	0
	0

	Uses creativity to incorporate existing image content into new visual products
	9
	1
	0

	Experiments with image-production tools and technologies
	8
	2
	0

	Identifies the best tools and technologies for creating the visual product
	9
	1
	0

	Develops proficiency with a range of tools and technologies for creating images and visual media
	10
	0
	0

	Evaluates personally created visual products based on project goals
	10
	0
	0

	Evaluates personally created visual products based on disciplinary criteria and conventions
	10
	0
	0

	Reflects on the role of personally created visual products as a meaningful contribution to research, learning, or communication
	10
	0
	0

	Validates personally created visual products through discourse with others
	9
	1
	0

	Revises personally created visual products based on evaluation
	8
	2
	0

	Standard Seven: The visually literate student understands many of the ethical, legal, social, and economic issues surrounding the creation and use of images and visual media, and accesses and uses visual materials ethically.
	8
	*2
	0

	Develops familiarity with concepts and issues of intellectual property, copyright, and fair use as they apply to image content
	10
	0
	0

	Develops familiarity with typical license restrictions prescribing appropriate image use
	8
	1
	1

	Recognizes one’s own intellectual property rights as an image creator
	10
	0
	0

	Identifies issues of privacy, ethics, and safety involved with creating, using, and sharing images
	8
	2
	0

	Explores issues surrounding image censorship
	9
	1
	0

	Identifies institutional policies on access to image resources, and follows legal and ethical best practices
	10
	0
	0

	Tracks copyright and use restrictions when images are reproduced, altered, converted to different formats, or disseminated to new contexts
	8
	0
	1

	States rights and attribution information when disseminating personally created images
	7
	3
	0

	Gives attribution to image creators in citations and credit statements to acknowledge authorship and author rights
	10
	0
	0

	Includes source information in citations and credit statements so visual materials can be reliably found and accessed by other scholars and researchers
	8
	2
	0

	Cites visual materials using an appropriate documentation style
	9
	1
	0
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