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Client Introduction
Hoop Magic Sports Academy (HMSA), located in Chantilly, VA, is the achievement of Curtis Symonds’ lifelong dream of owning and operating a world-class, state-of-the-art basketball facility.  

Mr. Symonds is a community activist. He sits on the Board of Directors for Hoop Dreams Scholarship Fund, Chairs the Fairfax Starts Board of Directors, coaches’ league basketball, and formerly served as the President of the T. Howard Foundation, which is a non-profit organization devoted to promoting women and people of color in entertainment and multimedia platforms.  Mr. Symonds spent five years working at ESPN, before moving to the position of executive vice-president at Black Entertainment Television (BET) from 1988 to 2000.  In 1998 he was named one of the 100 most influential people in the cable industry by Cable Fax Magazine.  Since August of 2005, he has worked as the Washington Mystics Chief Operating Officer, where he oversees the team’s day-to-day operations.      

Hoop Magic, which opened in 2006, contains one NBA/NCAA regulation basketball court, six high school basketball courts, volleyball, aerobic, gym equipment areas, and a computer lab.  Mr. Symonds, his wife Pat Symonds, who is the director of corporate marketing for HMSA, and JoAnn Marshall-Hobbs, envision that this facility will help to improve the health and wellness of youth and their families residing in VA, MD, and D.C. communities.  They want HMSA to serve as a facilitator to deliver quality sports programs, programs, camps, clinics and special events in a healthy and safe environment.  Their mission “[t]o serve as a call to action…[and] to play an active role in…ensur[ing] that our most valued asset, our youth, have a promising future to become the leaders of tomorrow.”

HMSA has partnered with the Northrop Grumman Foundation to create the Education Technology Center.  The Northrop Grumman Foundation’s “…purpose is to provide support for education opportunities to our nation’s youth…[supporting] sustainable programs that create innovative education opportunities…[by] providing assistance to literacy, math, science, and technology programs…” (Northrop Grumman, 2006).

A team of George Mason University (GMU) graduate-level Instructional Design and Development students has therefore been given the charge to develop the HMSA Education Technology Center’s initial instructional program, which will contribute to HMSA and the Northrop Grumman Foundation fulfilling their respective missions.  This program will be designed based on research currently being conducted by the project team at GMU.

Project Background and Rationale

We began with a Performance Analysis - a preliminary process of gathering data to verify and justify a solution which meets the goals of the project.  There are three phases to the performance analysis: data collection, determine gap/discrepancy, identify drivers and barriers.  Throughout each of these phases we continued to work with the client to define and clarify their goals.

It was important in the performance analysis to acquire preliminary data about our learners.  As the priority of the Northrop-Grumman Foundation is “…to provide assistance to literacy, math, science and technology programs spanning pre-college through collegiate levels,” we took a look at math and science achievement scores.  In “...the Third International Mathematics and Science Study (TIMSS, 1999), the United States only ranked in the 25th percentile in both mathematics and science achievement among the nations of the world” (as cited in Clark, 2005).  When we look at Figure 1 below, the need for greater efforts in math and science education is clear.  This information comes from the Trends in International Math and Science Study (TIMMS) 2003 (National Center for Education Statistics [NCES], 2004).  The TIMMS tests only fourth and eighth grade math and science in 46 participating nations.  The highest scoring nation in international math and science for both of the grades tested is Singapore.  According to the CIA World Factbook 2006, Singapore has the thirtieth largest per capita GDP in the world.  The United States has the eighth largest per capita GDP (Central Intelligence Agency [CIA], 2006).  Thus the Northrop Grumman Foundation’s interest in supporting science and math education (Northrop Grumman Corporation, 2006) seems to be well placed, as there is a need to make significant strides in improving our math and science achievement.
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Figure 1. A comparison of international math and science scores.
Next we considered data from The Nation’s Report Card (Figure 2).  This assessment seeks to determine students’ level of mastery in science and math and categorizes students’ abilities as below basic, basic, proficient, and advanced.   According to the Nation’s Report Card, Virginia has met or exceeded the national average for the percentage of fourth and eighth graders performing at the proficient and advanced levels for math and science (NCES, 2006a; NCES, 2006b).  In the latest results for science which were made available in the Nation’s Report Card 2005, Virginia had a higher percentage of fourth grade students scoring at proficient (35%) and advanced (5%) levels than any other state (NCES).  Though Virginia did not score highest in eighth grade science, it nonetheless exceeded the national average and increased its statewide scores since the 2000 results (NCES, 2006b).  The chart below shows the percentages of students who are proficient and advanced.  
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Figure 2.  Comparison of fourth and eighth grade math and science achievement in the Washington, DC metropolitan area.
Virginia received the highest scores in the Washington, DC metropolitan area for the year 2005 (NCES, 2006a; NCES, 2006b).  Furthermore Virginia received the highest scores of any state in fourth grade science (NCES, 2006b).  Notice that the score of the highest performing state for each area tested is shown in gold and averages for the United States are in white (Figure 3).  Maryland scored slightly above the national average in math (NCES, 2006a), yet slightly below in science (NCES, 2006b).  Math scores for the District of Columbia are well below the national average (NCES, 2006a), and no science scores were available for DC.
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Figure 3. A comparison of math and science passing rates in Fairfax and Loudoun Counties and Virginia state averages by ethnic group.
As the HMSA facility is situated on the edge of Fairfax County in Chantilly, VA, near Loudoun County, we investigated both Fairfax and Loudoun County school systems in a preliminary analysis of our potential audience.  Finally, we examined data from the Virginia School Report Card, which categorizes students’ performance in science and math as failing, passing, or advanced.  The Virginia School Report Card, a compilation of Virginia test results in all subjects, indicates that Fairfax County’s scores were above Virginia average scores overall.  However, when breaking down the results by ethnic group, we then see a discrepancy between the average scores of Black and Hispanic students in Virginia and the scores of Black and Hispanic students in the counties surrounding HMSA, which are Fairfax and Loudoun (Virginia Dept. of Education, 2006).

Dr. Daniel Duke, former Stanford University professor and current Chair of the Department of Educational Leadership and Policy at the University of Virginia, wrote in 2005 that Fairfax County schools are the best school system in the United States and have exemplified excellence for the past 50 years.  One must then ask why scores for Fairfax County Hispanic and Black students are even below Virginia state averages when the school district is otherwise doing so well. 

Project Vision

Improve motivation and academic achievement in STEM disciplines

Project Mission

The project vision will be accomplished by allowing K-12 students to participate in the analysis, design and development of sports-themed educational games focused on STEM content. 

	Instructional Design Process
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Figure 4. The ADDIE Instructional Systems Design model.
	This is the instructional design process we are following to achieve our project mission (Figure 4).  In the analysis phase, a performance analysis and a detailed needs analysis are conducted to clarify the instructional problem, establish instructional goals and objectives, and identify environmental and learner characteristics.  During the design phase, the instructional strategies are designed and the medium for instruction is decided.  These are then created and tested by the target audience in the development phase.  During implementation the product is put into full production.  Evaluation takes place throughout the entire Instructional design process to allow revisions to be made that will ensure that the end product will in fact achieve the goal.  This semester we have focused on the Analysis phase of the process which we are presenting this evening.


PEFORMANCE ANALYSIS

We began with a Performance Analysis - a preliminary process of gathering data to verify and justify a solution which meets the goals of the project.  There are three phases to the performance analysis: data collection, determine gap/discrepancy, identify drivers and barriers.  Throughout each of these phases we continued to work with the client to define and clarify their goals.

Gaming Theory

“Digital Natives” are members of the generation born between 1976 and 2000.  This name was given to this group by Marc Prensky, who is an internationally acclaimed speaker, writer, consultant, and designer in education and learning. Unlike members of previous generations, who Prensky termed “Digital Immigrants”, they’ve grown up in a digital era, surrounded by and using video games, DVD players, computers, cell phones, iPods, and many other tools of the digital era.  They are media multi-taskers who frequently use different forms of technology simultaneously. Their thinking patterns, expectations, and learning preferences have been changed by their digital environment and experiences, thus resulting in a disconnect between what the learners today need, and what traditional classrooms are providing (Prensky, 2006).  A study conducted in 2000 by The National Center for Educational Statistics found that as a result of this disconnect, twenty-eight percent of twelfth grade students believe that what they’ve learned in school is meaningful, twenty-one percent reported that they find their courses interesting, and only thirty-nine percent said that they believe what they’ve learned in school will be important later in life (Apple Computer Australia Pty Ltd. [Apple], 2006). 

The InfoSavvy Group (Apple, 2006) conducted research in 2003 to gain a better understanding of why students are finding their schooling irrelevant and reasons for this disconnect.  Results of their research compared the Digital Native learning preferences to Digital Immigrant teaching methods.  They found that Digital Natives prefer to receive information quickly using many media sources.  However, the Digital Immigrant teachers typically provide controlled release of information from a limited number of sources.  The learners of today are accustomed to and prefer to multi-task.  However, single tasking is common in traditional school settings.  The linear delivery of information through textbooks and other forms of written material in school also contradicts their desire for random access to hyperlinked multimedia information that would deliver information using pictures, sounds and video.  The Digital Natives like working together, while Digital Immigrant teachers assign individual or independent work.  The deferred gratification and rewards system typical of traditional school settings does not meet their need for instantaneous gratification.  Today’s learners like what they are learning to be relevant and immediately applicable.  However, instruction is usually focused on increasing achievement on standardized tests (Apple, 2006).  To accommodate this new generation’s preferences, skills, and abilities, and to help them find relevance in what they are learning in school and increase their interest and motivation to succeed in traditionally unpopular subject areas such as math and science, traditional methodologies used to plan and determine delivery of instruction must be changed (Prensky, 2006).  

Why Gaming?

Digital learning games, due to this generation’s preference for digital technologies, are proving to be a powerful and necessary tool for teaching the digital natives essential skills and improving their attitudes towards STEM disciplines. Prensky (2006) states that the motivation in gaming is created by keeping the player engaged physically, intellectually, and/or emotionally.  Games are able to monitor the player’s progress, adapt to their needs, and provide immediate feedback (Foundation of American Scientists Report, 2006).  Computers and video games have “perfected a way of learning that meshes well with all the new skills, preferences and pastimes of the Digital Natives” (Prensky, 2006).  A survey conducted by Lepper and Malone (as cited in Kafai & Resnick, 1996) shows the distinguishing features found in video games students find most appealing.  Individual motivations included challenge, control, curiosity, and fantasy, with the most common interpersonal motivations being cooperation, recognition, and competition.  Educational digital games provide contextual bridging, meaning they can help to bridge the gap between theory and practice.  The Federation of American Scientists report on educational games describes how “games could be used for the expansion of cognitive abilities, as well as a platform for developing new or practicing existing skills” such as problem solving, setting and achieving goals, managing complexity and team building “in the context of real world goals, rules, and situations” (FAS, 2006).

Educational Theories that Support Gaming

Many educational philosophies, theories, and models support using educational digital games as a method of effectively delivering instruction.  Constructivism, an educational philosophy given its name from Jean Piaget in the 1960’s, is the belief that one constructs knowledge in the context of creating personally meaningful artifacts (Nurrenbern, 2001). Learning occurs when the learner creates meaning based on their own perceptions, rather than acquiring knowledge based on someone else’s interpretation. Learners should be actively involved in choosing the instructional objectives.  When working toward these learning goals, scaffolding, or support should be provided as needed for each learner, based on their ability and prior knowledge.  The learning environment or context in which the subject material or content is delivered must be connected so that the learner understands how the skills they are learning are applicable and relevant in real-world situations (Ertmer & Newby, 1993).

Constructionism, a learning theory and model named by Seymour Papert, which is based on Piaget’s constructivist theories, states that learners should be actively engaged in creating something (i.e. a poem, collage, or a game) which they can then reflect upon and share with others.  These learning environments accommodate multiple learning styles and allow for personal representations (Kafai, 1995).  Games provide personalized support that adjusts to the individual needs and wants of the user. 

Learning by design is also based on the constructivist theory that sees learners as builders of their own knowledge.  Instruction should be centered on the students building external and shareable artifacts such as computer programs, machines, or games.  The focus of learning through design is on the process, however, not the end result.  This means that even though students may not achieve a well-rounded final product or receive the highest score, learning still takes place due to the involvement of the process over time (Kafai, 1995). 

Problem-based learning is a model that engages students in a complex problem-solving activity.  “Students are introduced to a real-world problem that is complex and has multiple solutions and solution paths” (Dabbagh & Bannan-Ritland, 2005).  Dabbagh and Bannan-Ritland describe how an iterative problem-solving model is provided that “supports reasoning, problem-solving, and critical thinking skills”.  The challenges in games are often ill-structured and promote self-directed learning.  Players recognize the challenge, and then choose how they will go about achieving their goals.

Situated Learning is an educational model rooted in constructivism in which the learning takes place in an environment where the skills can be applied and practiced.  Situated learning environments “provide instruction through the exploration of authentic scenarios, cases, or problems” (Dabbagh & Bannan-Ritland, 2005).  Game environments provide realistic settings in which the player is required to solve practical problems.  For example, within video and computer game environments, students are performing complex tasks such as building environmentally friendly communities, assuming the role of a nation’s leader and making trade agreements and treaties with other countries, creating virtual worlds, and running football franchises.  

Types of Computer Based-Instructional Methods Found in Games


Different types of Computer-Based Instruction (CBI) can be found in educational digital games.  They include tutorials, drill-and-practice, simulations, problem-solving, and discovery.  Each type of CBI method serves a different type of learning purpose and goal.  The purpose, goal, and learner control in each CBI are described below in Table 1.

Table 1. Description of CBI methods.
	Tutorial

	Purpose
	Goal
	Control

	Present new content; Review known material in a different format.
	To acquire basic facts and concepts (knowledge).
	Primarily computer and author of program; additional learner control is desirable.



	Drill-And-Practice

	Purpose
	Goal
	Control

	Reinforce and practice content that already has been learned.
	To help fix facts and concepts in the learner’s mind (knowledge).
	Primarily computer and author of program; additional learner control is desirable.



	Simulation

	Purpose
	Goal
	Control

	Present and manipulate (typically text based) in real life in which the student may make decisions.
	To integrate skills and knowledge; to develop problem solving skills (generic and specific); to provide insight.


	Primarily learner.

	Utility/Problem Solving

	Purpose
	Goal
	Control

	Task-oriented.
	To acquire knowledge, insight about content and processes.


	Primarily learner.

	Discovery

	Purpose
	Goal
	Control

	Provide learner with tools for exploration in an open-ended non-guided environment.


	To develop problem-solving and critical thinking skills
	Learner.

	*Adapted from: DeTomyay R, Thompson MA. Strategies for Teaching Nursing. 3rd ed. New York, NY: John Wiley and Sons; 1987. 


Implementation Theory

Flowing from the natural desire to keep our children safe and actively involved when the school day ends, and before supervision is available at home, many programs have been developed to fill the void.  The interest in after school activity is based on additional factors, however.  Katherine Brown and Michael Cole also cite the decline in educational achievement across grade levels and the pressure on schools to improve the educational achievement of poorly achieving students during after school hours (Brown, K. Cole, M, n.d.) as additional reasons for interest in what after school programs can offer.  After school program coordinators have a unique opportunity to positively impact a child’s life. 

Children really function in three environments: home, school, and community and they should interact in the same way in all three.  The problem is that in most instances students are asked to perform differently at school versus at home.  When the school and community environments differ, school can seem confusing and meaningless to many children, resulting in low academic achievement (Gordon, 1979, as cited in Noam, Biancarosa, & Dechausay, 2002).  Snow and colleagues (Snow, Barnes, Chandler, Hemphill, & Goodman, 1991, as cited in Noam, Biancarosa, & Dechausay, 2002) found that a working relationship between home and school was associated with gains in achievement.  However, in spite of their concern and desire for their children’s success, many minority parents find their attempts to work as a team with the school result in confrontation instead (Calabrese, 1990, as cited in Noam, Biancarosa, & Dechausay, 2002).  Children coming from cultures that emphasize interdependence, collaboration, and group solidarity find the independent, teacher-centered environment found in many schools to be a negative influence affecting their self confidence and their ability to achieve academic success.  After school programs, being strategically placed between school and home, have the potential to connect or bridge the multiple worlds of children.  Gil Noam defines bridging as an attempt to foster a sense of continuity for youths as they traverse cultural contexts (Noam, Biancarosa, Dechausay, 2002).  After school programs can bridge the gap for children between their school and community environments by linking the school and after school program so that the different communities of learning reinforce one another.  Teaching and learning can take place in the community quite well since that is often where a closer connection exists between a child’s world and learning.

According to Moll and Diaz, after school programs serve as mediators, creating “strategic connections between schools and communities” (1993, as cited in Noam, Biancarosa, & Dechausay, 2002).  The intensity of the connection between school and after school programs can vary.  Four factors influence this relationship:  location, program philosophy, organizational capacity, and school climate (Noam, Biancarosa, & Dechausay 2002).  Out of school facilities require sophisticated and perhaps more time intensive methods for working with a school or schools.  How close the after school program matches its learning goals to the learning goals of the school can have a strong affect on the relationship.  Additionally, the time and resources a program has available affects their capacity for building and developing the relationship with a school or schools.  Finally, how each perceives the other affects the desire to work together.   

The degree of bridging depends on the factors that influence the bridging between school and after school programs.  On one end of the spectrum is a self contained type of association which includes no interaction between the two.  Associated programs have difficulty connecting with schools, generally due to location and organizational capacity, but recognize the influence it could have.  Coordinated programs can establish a consistent relationship with schools because they have the organizational capacity to do so.   Integrated programs are identified by having both parties recognize the importance of the relationship and structure their organizations accordingly.  Unified programs, the opposite from self contained, are seen as one entity with the after school program being a true extension to the school day. After school programs “have the potential to function as a central environment connecting the multiple worlds of children” (Noam, 2001; Noam et al., 1999).  Programs that offer fun and learning in small group settings can have a positive impact socially, emotionally, and academically for these children (Noam, Biancarosa, Dechausay, 2002).  Creating consistency and congruence across the three environments in which students exist can positively impact student achievement.  By implementing an after school program to serve as bridge between school and home we can contribute to our client’s mission to play an active role in ensuring that our youth have a promising future to become leaders of tomorrow and accomplish our project vision of improving motivation and academic achievement in STEM disciplines.

Capacity Building and Sustainability of After School Programs

The use of gaming in an after school setting may improve motivation and increase academic achievement in the short term, but in order to sustain positive gains over time, capacity building must be a vital component of this project design.  In an effort to equip HMSA with the tools needed to sustain the technology program, we will also provide capacity building resources.

“Capacity building refers to activities that improve an organization’s ability to achieve its mission or a person’s ability to define and realize his/her goals or to do his/her job more effectively” (Linnell, 2004).  The capacity building component for HMSA will support the organization’s ability to achieve its mission for the technology program into the foreseeable future by providing reference materials, examples of which are:

· Tools for evaluation for future incorporation of computer software

· Essential program components

· Tools for training leaders, tutors, and mentors

· Tools for professional development (resources for workshops, conferences, etc.)

· Strategic planning elements

· Tools for collaboration with other organizations

· Professional development elements

· Fundraising planning components

· Tools to determine success (resources for self-evaluation and research)

Rather than simply providing a toolkit of resources, we will research and identify specific indicators that lead to the sustained success and effectiveness of small, community-based organizations like after-school programs and community technology centers.  

In relevant literature, the concept of capacity building in relation to small organizations is relatively new (Backer, 2004).  Traditionally, capacity building was referred to as a global concept in terms of developing nations and resource sustainability.  The United Nations offered this definition in 1998: “Capacity can be defined as the ability of individuals and organizations or organizational units to perform functions effectively, efficiently and sustainably” (UNDP, 1998, as cited in Enemark, 2003).  Enemark further explains that “capacity is the power of something – a system, an organisation, a person, to perform and produce properly” (2003).  More recently the concept has become prominent in nonprofit organizations and education programs as well.  Education and development for staff are key components to capacity building for organizations, as is developing relationships with other organizations (Backer, 2004).  Enemark argues “that even if the key focus is on education and training to meet short and medium term needs, capacity building measure should be assessed in a wider context…” (2003).  The wide focus will be the purpose of future research into the needs of small organizations, after school programs, technology centers, community centers, etc, from which we will glean the needed capacity building strategies for HMSA.

Drivers and Barriers


Drivers are factors that serve as catalysts or contribute to the success of the project and will influence our proposed solution.  Identified drivers are as follows:

· Motivated client

· Organized and involved client

· Open communication

· Consistency in communication across leadership

· Realistic expectations

Having a motivated, organized and involved client who has realistic expectations and facilitates open and consistent communication across the leadership continues to positively impact our goal achievement.


Barriers are potential factors that may impede the progress or impact the eventual success of the project.  Identified barriers are as follows:

· Inability to gain access to target audience

· Inability to access Subject Matter Experts (SMEs)

· Lack of programming expertise

· Technological capability of the target audience

We first gained access to our target audience when we conducted our learner survey starting November 13.  The need to access subject matter experts will be more relevant as we move into the design phase.  We will address our formative evaluation plans which include SMEs a little later in the presentation.  While programming expertise has not been pertinent during the analysis phase, it will become more relevant during the design phase.  We will use the Mason Media lab for assistance in this area.  

Performance Analysis - Proposed Solution

Based on the results of the research conducted in our Performance Analysis, we proposed a three-pronged solution (Figure 5).  The components of our solution included gaming as an intervention, after school implementation, and capacity building and sustainability resources.  Extensive research in these areas, and in STEM achievement was then conducted in a detailed Needs Analysis.  The results of the NA will be detailed in the following sections.
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Figure 5. Model of the proposed solution.

NEEDS ANALYSIS

We conducted the needs analysis in order to focus the goals and priorities of the instruction to address the gap between the present state and the desired state of affairs of the learner.  The first step in the needs analysis is to evaluate and identify the successes of the existing program; however, since we are developing a new program this step was not necessary.  We began our needs analysis by conducting a learner analysis in which we collected relevant data about the learners’ current abilities.  The next step was to determine the learning goals that would most benefit the learner.  Learners’ abilities were compared to the ultimate learning goals in order to identify the gap and instructional need.  We then determined the individual tasks or skills that the learner must be able to perform or demonstrate in order to reach the goals.  These tasks were then ranked and prioritized for action.

Learner Analysis

Primary Target Audience

We determined initially that our primary target audience would be students who practice and train at Hoop Magic Sports Academy.  However through the partnership of Black Women United For Action (BWUFA), a non-profit community service organization, and HMSA, a target audience was identified.  This audience is a group of students who are currently participating in the BWUFA after school program at a Chantilly community near HMSA.

We reviewed all of the extant data related to this target audience and adapted a survey instrument from the Morgan-Jinks Student Efficacy Scale. This instrument was designed to help us learn several things about the learners.  We identified demographic data such as gender distribution, age range, and geographic location.  Demographics were collected in order to correlate student data with our research.  To determine specific areas of need to be addressed in the instruction, we asked questions concerning student self-efficacy and motivation, particularly in science and math.  Learner preferences were addressed by asking questions concerning computer ownership, students’ favorite video games and web site, as well as the amount of time spent daily using a computer, playing video games, watching TV, watching movies or videos, reading for pleasure, and doing homework.  The survey from which we adapted the instrument for our primary target audience was designed and intended for grades 4 through 8 (Morgan & Jinks, 1999), which was in line with the ages of our initial target audience.  This might explain our concerns that our younger students might not have understood all the questions; however, we have nonetheless used as much of the data as possible.  Of the twenty-one surveys administered, nineteen were usable.  This survey instrument was given to 21 students on November 13 and 14.  Synthesized results are reported below.

In order to correlate students’ responses to research, let us review the general demographic information.  In terms of age, eleven students were between the ages of 5 and 8 (grades K through 3), and eight students were age 10 to 13 (grades 5 through 8).  The majority of students surveyed were boys (13); and six were girls.  Most surveyed were Black students (12), with five White students, one Asian student, and one student of other ethnicity.  By ethnicity and gender, there were: nine Black males, three Black females, three White males, two White females, one Asian female, and one male of other race. Most (14) students attend Brookfield Elementary School (1 student each attends Eagle View Elementary School and Franklin Middle School, and 3 students did not respond to this question).  

The following characteristics applied to most students surveyed (the exact number has been provided in parentheses).  Most students: 

· attend Brookfield Elementary School (14)

· are in grades K-3 (11)

· are of African-American ethnicity (12)

· do not own a computer (11)

· spend less than 1 hour per day reading and doing homework (15)

· reported being good students and enjoying math and science (16)

Our surveys showed us that students who spent too much or too little time in combined daily media and electronics use (meaning: time using a computer, video games, and watching TV, videos, and movies) said their classmates get better grades than they do.  Students who spent approximately 2.5 hours per day in combined media and electronics use were most likely to report that they are doing as well or better than their classmates in math and science. Thus we realize that striking the right balance will help students to get the greatest benefit.  It is important to note also that student success is not only impacted by the amount of time spent but by the instructional strategies employed.

Table 2 below shows the correlation between grades and the amount of time spent daily in combined media and electronics use. Students who spend either too much or too little time with media and electronics were more likely to say their classmates get better grades than they do.  Students who spent 2.5 hours daily indicated they received grades as good as or better than their classmates.

Table 2. Correlation between time spent daily using media and electronics with perceived performance.
	My classmates usually get better grades than I do.
	How much time do you spend daily in combined media and electronics use?

	Strongly Agree
	7.5 hours

	Agree
	1.5 hours

	Disagree
	2.5 hours

	Strongly Disagree
	2.5 hours


Students were also asked to note their favorite video games.  The most popular game (indicated by 5 students) was Madden 2006-07.  Three students chose a deer hunting game, two chose basketball games, and 2 chose Nascar games. Other games included the following types: racing, strategy, music, simulation, and other sports games.

We noticed some interesting correlations in the survey data.  Almost every (93%) student who had involved parents reported being good math and science students.  Most (80%) students who don’t think what they learn in school is important reported their classmates working harder than them.  Most (73%) students who enjoy science and math get grades as good as or better than their classmates.  Finally, students with a computer at home indicated they were slightly better (15% better) students in math and science.

The data in Figure 6 below comes from the Virginia School Report Card, which collects data for Math in grades 3 through high school (Virginia Dept. of Education, 2006); here we have shown only the grades applicable to Brookfield Elementary School. Of the schools in Fairfax County within 5 miles of HMSA, Brookfield demonstrated more achievement gaps in more grades than other schools (Virginia Dept. of Education, 2006). This combined with the need found in Chantilly-Mews students, most of whom attend Brookfield, led us to considering these students the primary target audience.
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Figure 6. The percentage of students in grades 3-6 passing math at Brookfield Elementary School compared to Virginia state averages.
Figure 6 shows the percentage of students passing Math at Brookfield and on average in Virginia by grade. The fourth and particularly the sixth grades have the fewest number of students passing per grade in elementary school both at Brookfield and statewide.  It is worth noting that Virginia’s average scores drop over 30% from 5th to 6th grade (Virginia Dept. of Education, 2006).

The data on Figure 7 below also comes from the Virginia School Report Card, which collects data for Science in grades 3, 5, 8, and high school; however, only data from the 3rd and 5th grades are relevant to Brookfield. This chart shows the percentage of students passing science by grade (Virginia Dept. of Education, 2006).
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Figure 7. The percentage of students in grades 3 and 5 passing science at Brookfield Elementary School compared to Virginia state averages.

You will notice the decline in the average number of students passing from third to fifth grade in science both at Brookfield and across Virginia; however, Brookfield’s decline is more than double that for the State of Virginia (Virginia Dept. of Education, 2006).

Secondary Target Audience

We also determined the need to consider a secondary target audience.  These are the administrators, coordinators, parents, mentors, and tutors who will have varying interactions with students or roles in the instructional program.  To this end, we gathered preliminary data on recommended attributes for after school programs.  In the spring 2007 semester, we will expand our needs analysis to include the secondary target audience, which includes individuals such as program coordinators, administrators, mentors, parents, and teachers.   This continued needs analysis will lead us to a better understanding of this special audience and help us to provide the tools that will assist the program staff and supporters.

Serious Games Summit

In an effort to gain a better understanding of our learners’ preferences and why gaming is one successful type of educational intervention, we attended the Serious Games Summit in Crystal City (Arlington, VA), on October 30 and 31.  Presenters included well-known leaders, researchers and advocates of gaming such as Marc Prensky, John Paul Gee, Henry Jenkins, Katie Salen, Sasha Barab, and Constance Steinkuehler.  The focus of “serious games” is to employ more efficient and effective means of using games to ensure that learners have meaningful and engaging environments in which to learn the most complex subject matter while having a rich and enjoyable experience (Serious Games Initiative, 2006).

Games can benefit learners in a number of ways.  Games are intended to be engaging so that the learner’s attention remains on the instructional game.  Students can learn from their peers and engage one another socially and academically in multi-player game play.  When gaming environments resemble the real world, students have the opportunity to try out new things and learn even more without the risk associated with radical solutions in the real world.  Finally, games promote further learning by motivating students to seek outside resources to improve their skills and abilities in the game, which results in newly acquired knowledge for the student.  The ideas we acquired at this conference informed the recommendations and choices we made as we approached the design phase of this project.

So far we have presented data that cites lower achievement scores for minorities in math and science.  We examined the theories that attempt to address some of the reasons for lower minority achievement levels.  Aronson and Steele have identified a phenomenon called “stereotype threat,” which is defined as the fear of confirming a negative stereotype about your identified group (2005).  Black and Hispanic students have an increased risk of being stereotyped because they are in the minority, not to mention the fact that there is a history of targeting these two groups for stereotypes.  Stereotypes influence intellectual ability or competence by causing stereotyped people to be perceived and treated differently than non-targets.  Stereotypes may also influence the way parents, peers, and teachers respond to students thereby impacting self-efficacy, confidence, and eventually a student’s academic competence.  A study of Black students found that performance increased dramatically in stereotype-neutral situations.  Stereotype threat may cause students to avoid disciplines seen as challenging, specifically the STEM disciplines, particularly when minorities are forced to choose between social success or academic success accompanied with the risk of being taunted by members of their own ethnic group for doing well in school (Aronson and Steele, 2005).

Minority Achievement Research 

In Uri Treisman’s research on study habits, he found that African-American students are more likely to study alone, separate study activities from social ones, study math approximately 8 hours per week, and to not seek assistance from peers, teaching assistants or professors (1985).  Treisman found that the highest achieving students had different study habits: they were more likely to study together, combined their social lives and study activities, studied approximately 14 hours per week on average, peers assisted each other, and sought help from teachers. Ideally, instructional programs would promote group study, learning, and collaboration, while prompting African-American students to study for one more hour per day.

It is our hope that by taking into account research that helps offer explanations for low minority achievement our design may help to offer better solutions.  We will want to look to after school implementation programs that foster, in as much as possible, a stereotype-neutral environment in which our students will be best able to learn, achieve, and succeed.

TASK ANALYSIS

Learner Achievement Data Analysis

Given what we have ascertained from the learner demographically, academically, technologically, and environmentally, we were able to begin the process of determining the content needed to address the gap in math and science achievement.  To do this we conducted a task analysis which is the collection of procedures for defining the content of an instructional unit.  Our process for conducting this analysis started with defining the content required to solve the problem.  Subtle steps were identified in order to break down the content and then we viewed the content from the learner’s perspective in order to determine a logical presentation of information.

With knowledge of our target audience and given our project vision to improve motivation and academic achievement in STEM disciplines, we gathered math and science achievement data for the students at Brookfield Elementary from the Virginia School Report Card.  Figure 8 represents math achievement data from Brookfield separated by ethnic group (Virginia Dept. of Education, 2006).
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Figure 8. Comparison of math achievement scores by ethnicity and grade at Brookfield Elementary School.
Although math achievement drops off after third grade across all ethnic divisions, the most dramatic drop is seen for black and Hispanic students with the lowest achievement occurring in the sixth grade.   In an attempt to have an impact on the significant drop in sixth grade, we have determined the grade level focus for math to be fifth grade math in order to reinforce instruction and better prepare students for sixth grade.  As we looked at the data for science achievement for Brookfield students using the same source, we see that a similar drop exists for black and Hispanic students after third grade as well (Figure 9) (Virginia Dept. of Education, 2006).
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Figure 9. Comparison of science achievement scores by ethnicity and grade at Brookfield Elementary School.

In an attempt to have an impact on the drop in fifth grade, we have determined the grade level focus for science to be fourth grade science.  As with our intentions for our math grade level designation, we hope our intervention will reinforce instruction and better prepare student for the following grade.  With the grade levels determined for math and science, we have begun the process of narrowing our content.  


Narrowing our content to a specific grade level did not sufficiently narrow our content focus.  The yearly math and science curricula are divided into units of study.  We wanted to know the units that presented Brookfield students the most difficulty within the math and science disciplines.  In order to get that information, we contacted an administrator at Brookfield.  We asked for a listing of instructional needs or priorities in math and science by grade level that were specific to Brookfield.  At the time of our request we had not narrowed our grade level focus so we received information that included a range of grades included with these areas of instructional need.  We sorted the information we received by unit of study per discipline with the grade level association included.  The following reflects the information we received.

Areas of Instructional Need:

· MATH

· Number Concepts, Theory, Sense, K-6 

· Probability and Statistics, K-4

· Measurement and Geometry, K-2, 5-6

· Computation and Estimation, 3-4

· Patterns, Functions, and Algebra, 5-6

· SCIENCE

· Physical Science (Force, Motion, Energy, and Matter), K-4 

· Life Processes and Living Systems, K-2, 5-6

· Earth/Space Systems and Cycles, 5-6

As we analyzed the math information, we noticed that the unit, Number Concepts, Theory, and Sense, was indicated as an instructional need across all grade levels.  With this consistent area of difficulty indicated, we chose to select this unit as our content focus for fifth grade math.  We studied the instructional areas of need for fourth grade science and saw that the only area of need noted was Physical Science.  Since we are proposing a sports themed gaming intervention, this unit’s focus on Force, Energy, and Matter was a logical one.  With our achievement data and the information we received from our subject matter expert at Brookfield, we were able to define our content to be:  

Grade 4 Science:  Physical Science (Force, Motion, Energy, and Matter)

Grade 5 Math:  Number Concepts, Theory, and Sense

Learner Hierarchy Analysis Method


With the content focus defined, we chose to use Gagne’s Learning Hierarchy Method for developing our task analysis to help us sequence the flow of instruction for math and science (Jonassen, Tessmer & Hannum, 1998, p. 77-86).  This method organizes instruction using a bottom-up approach which means that each intellectual skill builds on simpler skills.  We used this method because it is used for instructional sequencing and identifies content that must be taught for an objective to be mastered.  Additionally, it structures a curriculum according to learning dependencies.  This ordering of skills complements information processing because it furnishes prerequisite skill information for each step in the analysis.  With the removal of nonessential content, the hierarchal method makes instruction more efficient.  


We used the Virginia Standards of Learning to identify the objectives included in the fourth grade physical science unit and did the same for identifying the objectives for the fifth grade math unit of number concepts, theory, and sense.  After analysis of these objectives, we sequenced them starting with the most simple skill and building to the most complex.  The following hierarchy (Figure 10) reflects the sequence of instruction for the fourth grade physical science objectives.
[image: image11.jpg]Learning Hierarchy
Grade 4 Science:

Apply Science
Knowledge o Solve.
Problems

Physical Science

Demonstrate how (o transfer
two:

imensional drawings to
three-dimensional
constructions.

Explain how a compound
machine is made from simple

machines

Demanstrate gearing
up and gearing down

Demonstrate how a
pulley can change the
direction of a force

Demonstrate how a
lever can transfer a
force from one place to
another

identity and review the six
simple machines and their
characteristics.

Demonstrate the
lphysical science concept|
of work

[Demonstrate that simple]

machines make work
easier

Investigate and understand that
energy is needed to do work and
that machines make work easier





Figure 10. The fourth grade physical science unit objectives sequenced using Gagne’s Learning Hierarchy method.
For example, mastering a simpler objective of demonstrating that simple machines make work easier would be necessary for a student to be prepared to demonstrate how a pulley can change the direction of a force or to demonstrate how a lever can transfer a force from one place to another.  Mastery of these subsequent objectives would be needed to provide the student with the skills needed to explain how a compound machine is made from simple machines.  We have done the same thing (Figure 11) for the fifth grade number concepts, theory, and sense objectives by developing a hierarchy to reflect the sequence of instruction.
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Figure 11. The fifth grade number concepts, theory, and sense unit objectives sequenced using Gagne’s Learning Hierarchy method.

This hierarchy sequences the math objectives to show that in order to master the objective of understanding the relationship between fractions and decimals and converting one to the other through hundredths, it would be necessary for a student to have already mastered the skills needed to compare and order fractions, whole numbers and mixed numbers and to have mastered the skills needed to compare, order, and round decimals through the thousandths place.  To master these objectives, students would had to have demonstrated previously that they could analyze and rename mixed numbers to fractions in the form of a over b and the reverse in addition to being able to read and write decimals through the thousandths place.  The sequencing of instruction identified the subtle steps needed for learning by structuring curriculum according to learning dependencies in order to complement information processing and identify the content that must be taught for an objective to be mastered.  Completing this process led us to our design approach recommendations.

RECOMMENDATIONS

The results of the analysis conducted are used to make recommendations for design.  Design is the process of determining the most effective way to delivery instruction.  During this phase of the instructional design process the learning activities that will best support the learning objectives are chosen, as well as the sequence of instruction, and the medium for instructional delivery.  

Content and Design

In the Task Analysis, content focus and the learning objectives were determined.  The learning hierarchies created for the 4th grade Physical Science unit and the 5th grade Number Concepts, Theory and Sense unit sequences the instruction such that simpler skills are taught before more complex skills (Figures 10 & 11).  In the design phase, the structure and presentation of the information is decided.  Gagne’s four types of learning outcomes helped us structure the learning objectives, each of which is represented in a box on the hierarchy.  The four types of learning outcomes, according to Gagne, are: verbal, conceptual, principle or rule, and problem solving.  Gagne’s learning hierarchy shows that learning to solve problems begins with verbal or factual knowledge, which then leads to conceptual understanding and finally builds towards mastery of principles and rules (Jonassen, Tessmer & Hannum, 1998, p. 77-86).  By doing this, the structure for the content is realized.

The Computer-Based Instructional methods defined in the Performance Analysis were  also matched to the learning objective and outcome to determine how the information should be presented to the learner.  The flowcharts showing the 4th grade Physical Science unit and the 5th grade Number Concepts, Theory and Sense learning outcomes and recommended CBI methods are included below (Figures 12 & 13).
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Figure 12. The fourth grade physical science unit objectives aligned with learning outcomes and CBI methods.
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Figure 13. The fifth grade number concepts, theory, and sense unit objectives aligned with learning outcomes and CBI methods.

Proposed Solution

Our three-pronged solution, which was first proposed after completion of the Performance Analysis, focuses on educational gaming as an intervention, after school implementation programs, and capacity-building resources (Figure 5).  The recommendations for each of these components are described in the following three sections.

Gaming Intervention

There are many features that make games and game design a successful intervention tool that we must consider and include.  Henry Kelly, the President of the Federation of American Scientists, identifies five distinguishing features in games, summarized and discussed in the following paragraph, that are attractive to learning.  The clearly defined goals help the learner to understand the purpose.  Games have features that arouse and sustain the learners curiosity, and authentic challenges are presented that motivate the learner. Successful games and the process of educational game design provide relevance through “contextual bridging” which will connect instruction to important needs and real-life situations.  The game or tools available to the learner in game design provide support or scaffolding in the form of cues, prompts and hints to build confidence and help students progress until they are able to successfully control their own path of learning.  According to Prensky, the artificial intelligence found in games is able to sense how a student is doing and “tweaks” the game whenever the player moves out of his/her ability zone in order to keep the player appropriately challenged (Prensky, 2006).   Incentives, support and feedback are provided to the player immediately and are personalized to meet the needs and capabilities of each individual learner.  Successful educational games and game design tools allow the learner to make mistakes in a risk free environment, and through continuous assessment the games provide them with an unlimited number of opportunities to try again.

These features can help to teach hard to learn knowledge and skills more effectively than traditional teaching methods.  In gaming and design, the student must think strategically, analyze the situation, form a plan, and follow through.  Multi-tasking, rapid response, and managing their resources within the game or the design of the game is crucial in order for them to succeed.  The safe, low-risk or consequence free realistic environment allows the student to manipulate different variables, make mistakes, try again, and use practical skills that will equip them for actual high-risk future situations.  They can also role-play through games or game design.  They are given the opportunity to think and act like a scientist, or a soldier, or a computer programmer.  They can build environmentally friendly communities, assume the role of a nation’s leader and make trade agreements and treaties with other countries, create virtual worlds, and run football franchises.  Players learn how to collaborate and cooperate by sharing their knowledge, working together, and providing feedback to one another (Prensky, 2006).  According to Kafai and Resnick (1996) a prominent feature of games and game design is that students are actually learning about academic subjects such as mathematics, programming, history, and physics while playing.

Implementation

Attributes for a successful implementation were determined by incorporating the theories of Gil Noam and Michael Cole, (Noam, Biancarosa, Dechausay, 2002; Brown, K. Cole, M. n.d.) two leaders in the field of informal learning, and researching model programs (Intellectual Foundations, n.d.; About the Computer Clubhouse, n.d.) in order to determine what elements contributed to their sustainability.  These have been shown to be the elements for developing and sustaining an effective after school educational program.  Incorporating these elements into the implementation plan will ensure the development and sustainability of an effective after school educational program for Hoop Magic that would meet both our client and learner needs and support our recommended intervention.

These attributes are listed and explained here:

1. Active Learning occurs when individuals are actively engaged in activities such as discussions, small group activities, project-based activities—activities that promote collaboration to solve problems.

2. Hands-on Experiences  incorporate activities that provide learning by doing to acquire knowledge and skills.

3. Mentors or Role Models incorporate the use of an adult or more capable peer to support and guide another learner to solve problems or in the acquisition of knowledge or skills.

4. Freedom to Follow Interests provides opportunities to make choices regarding activity selection,  goal setting, or the process of achieving goals. 

5. Connecting to the experiences of learners involves activities or learning contexts that reflect community, culture, and/or the diverse needs and interests of the learner

6. Engaging, motivating elements sustain an individual’s interest to voluntarily participate.

7. Tools or Activities Support Simple to Complex Tasks by providing different entry points and paths to accommodate varied cognitive levels and learner development

8. Learning through Social Interaction involves working with a team, mentor, role model, or within a social system with rules and procedures

9. Individuals may share knowledge or accomplishments with others to assist in the formulation of ideas, to solve problems, or build self confidence.

10. Documented Processes and Procedures serve as guidelines for maintaining the integrity of the program in order to effectively sustain it.

11. Ongoing Professional Development equips the staff with the training and resources to understand a young person’s developmental needs and different learning styles in order to engage and motivate them.

12. The Degree of Bridging represents the type of relationship between the after school program and the school.  The intensity of the relationship between school and after school should be designed to meet the goals of the after school program and the organizational capacity in order to provide continuity and congruence between the three environments in which a child functions: home, school, and community. 

13. Appeal and suitability are considered in regards to the appropriateness of age.

While incorporating these elements into the implementation plan will ensure the development of an effective after school educational program and go a long way in sustaining it, other capacity building and sustainability factors should be considered.

Capacity Building and Sustainability

Capacity Building and Sustainability Recommendations were considered from the perspective of both the learner (primary target audience) and the program administrators/coordinators (secondary target audience) this semester.  Recommendations for both audiences are preliminary and will be addressed further in the spring 2007 semester.


When considering sustainability of an after school program the first item on the list must be funding.  Funding plays a large role in the creation of a durable and sustainable program.  “All too many nonprofits...focus on creating new programs and keeping administrative costs low instead of building organizational capacity necessary to achieve their aspirations effectively and efficiently.  This is not surprising given that donors and funders have traditionally been more interested in supporting an exciting new idea than in building an organization that can effectively carry out that idea” (McKinsey & Co., 2001).  With this common mistake in mind, we must concentrate on building a solid foundation that will allow the program to thrive and fulfill the mission long after the initial excitement has worn off.


A good infrastructure is considered among many programs to be the “key to the successful implementation of any quality program” (Hammond & Reimer, 2006).  The building of a solid infrastructure requires the consideration of several elements: effective leadership, quality staff development, adequate facilities, continuous and effective program evaluation, establishment of clear goals to aid evaluation, physical and psychological safety of participants, support of physical and mental health of participants (Hammond & Reimer, 2006)


The question of whether program components would be better obtained through either out-sourcing or in-sourcing is another factor for consideration.  For example, is it better for the program to have a program director hired by the organization, or to contract out to fill the position? 

Effective Leadership

“Effective after-school programs result from the leaders orchestrating community partnerships.”  “Leaders of sustainable after-school programs may come from education, youth development, or business environments. Their training and long-term community involvement makes them fervent and well-connected advocates for youth” (Pechman & Fiester, 2002).

“After-school programs can gain momentum from relationships with schools, government agencies and services, youth-serving organizations, neighborhood and parent groups, libraries, volunteer and faith groups, business groups, private philanthropies, and other local institutions. Among other benefits, these partnerships create consumer demand for after-school services, which stimulates financial support and produces allies who will work to preserve youth-focused activities” (Pechman & Fiester, 2002).

“Leaders of sustainable programs build community connections and ownership by inviting business and organizational leaders to activities where they interact with youth, opening their board meetings to potential funders, and disseminating evidence of the value of their program for local youth.“  These leaders “understand that their fundamental responsibility is to “work the politics” of their communities, so they constantly look for opportunities to reach new allies and nurture potential supporters.”  “Savvy leaders use their commitments from community partners to embed the after-school programming agenda into targeted spheres of influence. They have learned that long-term sustainability occurs when programs are integrated systemically with local policies, thus establishing permanent links among schools, community agencies, and after-school initiatives”  (Pechman & Fiester, 2002).

It may also be beneficial to the program to remain “politically neutral” (Pechman & Fiester, 2002).

Quality Staff Development


Staffing is clearly an expensive topic, but the use of university students as program mentors and tutors, and other community volunteers may help to mitigate the cost.  One strong recommendation for staffing is a full-time program coordinator (Pechman & Fiester, 2002).


Full-time “on-site leaders” create an environment of “day-to-day continuity for children, families, schools, and community partners.”  Most coordinators have strong ties to the community...which they use to manage staff and ensure that services are reliable and high-quality” (Pechman & Fiester, 2002).


“Although there is no typical coordinator profile, many have been practitioners or directors of youth development, recreational, or family services and have both administrative training and relevant content knowledge. In addition, coordinators expand their reach by turning to management teams and communications experts to advise about overall program implementation” (Pechman & Fiester, 2002).

Adequate Facilities

There are positive and negative effects of certain program elements, as cited in Hammond & Reimer (2006), listed in Table 3 below.
Table 3. Positive and negative effects of certain program elements.
	Positive Elements
	Negative Elements

	lower ratios were associated with higher parent ratings of program quality 
	 higher child-staff ratios are associated with more negative staff-child interactions

	staff to student ratios should be low, particularly in the case of tutoring and mentoring programs
	larger group sizes are associated with lower child ratings of program climate, emotional support, and support for autonomy and privacy

	low ratios make it more likely that children will have the opportunity for one-on-one time with an adult in the program in order to develop a personal relationship
	the appropriate ratio will vary by the age and ability of the children involved, but as a general rule, the ratio should be “between 1:10 and 1:15 for groups of children age six and older


Program Evaluation


Continuous and effective program evaluation includes the establishment of clear goals to aid evaluation.  “Performance management in human service agencies is an interactive process that includes setting and clarifying goals; developing targets and measures to assess progress...state-level policymakers are increasing their use of  performance and accountability measures to make budget and programmatic decisions to address budget shortfalls (financeproject.org, 2003).”  There is a growing use of progress assessment as a success and effectiveness indicator for the program, which could be used by donors, funders, state and federal agencies and to indicate whether grants should be awarded or renewed.

Funding Diversity

The recommendation for increasing the financial sustainability of after school programs is to “seek funds from varied sources, including the public sector (at national, state, and local levels), national and regional foundations, and local private and corporate funders.”  Further, “some program directors suggest that, after the start-up phase, no more than a quarter to a third of a program’s funding should come from any one source” (Pechman & Fiester, 2002).  The authors hold that “a diverse funding strategy can help an after-school program achieve sustainability in several ways:

 1. It protects the program from changes in the priorities or fiscal instability of any one funder.

 2. Integrating resources from several funders with a common agenda for youth can support high-quality staffing and advocacy.

 3. Blended funding streams also give the program greater budgetary flexibility, because funds from corporate, nonprofit, and private sources generally carry fewer restrictions than do state and federal resources.

 4. Third, programs with diverse resources can address emerging needs quickly, making them more responsive to long-term constituents” (Pechman & Fiester, 2002) 

The No Child Left Behind Act of 2001 funded the 21st Century Community Learning Centers.  “Under this Act, states receive funds on the basis of their share of Title I, Part A funds, and they may use their allocations to make competitive grant awards to support after-school initiatives designed by local educational agencies, community-based organizations, and other public or private consortia of such agencies. The new law also requires prospective grantees to specify plans for how their programs will continue beyond the grant’s funding period. As a result of these changes, both new applicants and current grantees face the need to consider long-term sustainability” (Pechman & Fiester, 2002).  This is one example of the use of evaluation of a program's success over time.  With the level of funds involved in a CCLC grant, the program counting on that funding would want to be able to show success and a solid step toward achieving the stated mission.

Physical and Psychological Safety

Recommendations for the “physical and psychological safety of participants and staff” in quality after school programs as cited in Hammond & Reimer (2006) are listed below:

· “Program facilities should be physically secure, safe and accessible for participants and staff”

·  To make facilities safer, they could be monitored by surveillance systems and children could sign in and out

· The facility should provide adequate space for a variety of activities and age ranges

· Transportation also needs to be safe, including staff escorts and crossing guards when needed.

· Programs should also “foster a sense of safety and security among children” (Beckett et al., 2001, as cited in Hammond & Reimer, 2006)

· Programs should be “an inviting and caring place for students to spend time”

· “Program staff should decrease conflict among peer groups and ensure positive peer interactions” 

· “Maintaining stability and consistency in programming and staff also helps to foster a sense of safety”

Physical and Mental Health

Hammond & Reimer (2006) also cited several recommendations for the “physical and mental health of participants,” which included the idea that the program should not only support the participants while they are attending, but also look forward to the future and plan to help the participants in the future by contributing to the ability to “grow up to be physically and mentally healthy” in the long term (Gambone et al., 2002).  In this regard, they noted that quality after school programs provide “a nutritious snack and other meals when appropriate, for relaxation and socializing and to promote sound nutrition for participants,” as well as “issues of personal hygiene” and recommend that training of staff in first aid.  Further, the authors note that “programs can improve outcomes through “Support [of] children’s developmental and learning capacities by reducing their health and mental health risks”(Noam et al., 2003, as cited in Hammond & Reimer (2006), even to the extent of becoming a “link” for mental health resources in the community

In the recommendation for our implementation model we reference two well-known national programs, The Fifth Dimension and the Computer Clubhouse.  The “use of replicable program models” such as these provide a “dependable infrastructure,” as well as “guidelines for curriculum, staffing, and management.”  “Sustainable models,” such as the two examples just listed, “allow flexible implementation, so site-based directors and staff can adapt the model to their clients’ specific needs.” 

The following recommendations for programs are taken directly from the National Dropout Prevention Center Essential Elements of Quality After-School Programs (Hammond & Reimer, 2006):

1. Require programs to have plans for evaluation. Program quality impacts program effectiveness and quality can be observed and measured (FYI, 2002). Implementing research-based, quality programs means not only selecting proven programs and/or strategies but continuing to assure quality through the use of assessment strategies to measure it (Craig, 2005). 

2. Ensure that program outcomes are realistic, taking into account the duration and intensity of program efforts. 

· Programs cannot be expected to have any impact until at least six months after the start of program implementation (Vandell as cited in FYI, 2002) 

· It is not realistic for afterschool programs to target test scores (Granger & Kane, 2004; Vandell as cited in FYI, 2002). As Granger & Kane (2004) point out, a full year of classroom instruction and homework can produce important but still relatively small gains (one-third to one-half a standard deviation increase) in achievement test scores. Afterschool programs involve much less time and intensity. And even though they may have some impact on achievement test scores, their unique contribution to scores will be small and not statistically significant. These programs can, however, target more intermediate outcomes such as better homework completion, grades, or study habits (Granger & Kane, 2004; Vandell as cited in FYI, 2002). 

3. Require programs to develop intermediate, measurable outcomes. Vandell (as cited in FYI, 2002, p. 6) argues that afterschool programs should work together with schools to accomplish shared goals and recommends four performance areas for both to target: 

· improving attendance, including sports/extracurricular activities; 

· improving social skills, increased social interaction and class/program contributions; 

· reducing disruptive/isolating behaviors; and 

· improving initiative-taking, planning, and project completion. 

Programs could also focus on: 

· improving work and study habits (Vandell, as cited in FYI, 2002) 

· improving grades (Granger & Kane, 2004; Vandell as cited in FYI, 2002) 

· improving performance in any of the “three distinct assets” of academics, as an alternative to grades: “basic skills (reading, writing, speaking, computing), higher order skills (planning, debating, problem-solving) and content knowledge (history, literature, engine repair)” (Vandell as cited in FYI, 2002, p. 5) 

· increasing parent involvement (Granger & Kane, 2004) 

For a national study of “the effects of high-quality after-school programs, on developmental and learning outcomes among children and youth who are at high risk of school failure,” Vandell and her colleagues (2004) selected the following intermediate outcomes to track in both school and program settings at the end of the first program year: 

· “Academic development as measured by work habits and school attendance 

· Social development as measured by social skills and positive relationships with peers 

· Psychological development as measured by self-efficacy and task persistence 

· Behavioral development as measured by diminished misconduct” (p. 68). 

4. Develop several indicators within each of the element dimensions (infrastructure, partnerships, and program/practice) on which all local sites will be required to collect data. For example, for infrastructure, have all programs collect data on staff turnover and for partnerships, have all programs collect the number of contacts between parents and staff about their child.

5. Discourage the implementation of a mix of strategies drawn from different programs. Quality programs should be implemented as designed. Forward copies of the Coalition for Evidence-Based Policy’s document, Identifying and implementing educational practices supported by rigorous evidence: A user friendly guide published by the U.S. Department of Education in 2003, which discusses this and other issues related to selecting and implementing evidence-based practices.

6.  Develop several indicators that are program type specific (academic, recreational and cultural) on which local sites implementing these types will have to report. For example, use Lauer et al. (2004) as a guide for academic indicators. Develop several for recreational and for cultural programs. Local sites implementing one or more program types, will need to collect data on all relevant indicators.

FORMATIVE EVALUATION

The Formative evaluation is on-going evaluation that takes place throughout the entire instructional design process, with the purpose of assessing ongoing projects during their construction to implement improvements.  We’ve gathered and will continue to gather client feedback throughout each phase of instructional design.  We will interview SME’s related to the instructional content, gaming, implementation and capacity building.  We’ve interviewed members of our target audience and will continue to gather feedback from them.  We will also interview and survey program coordinators and mentors, who are members of our secondary target audience.

NEXT STEPS

Our next steps for the spring semester are as follows:

· Expand Needs Analysis to include secondary target audience

· Continued analysis and evaluation of gaming platforms and genres

· Design and develop gaming prototype with primary target audience

· Identify and assemble capacity building resources

We will be conducting a needs analysis for the secondary target audience.  We will analyze and evaluate gaming platforms and genres to determine the most appropriate learning outcome, age group and ability level for the gaming intervention.  It will also provide us with examples that we can use in the design and development of our gaming prototype, which will be done with the help of our primary target audience.  We will continue to identify capacity building resources and also begin to assemble them to make them accessible and usable for our client.
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Student Survey

 Age:

	
	8
	
	9
	
	10
	
	11
	
	12
	
	13
	
	14
	
	15
	
	16
	
	17
	
	18


Grade:

	
	3rd
	
	4th
	
	5th
	
	6th
	
	7th
	
	8th
	
	9th
	
	10th
	
	11th
	
	12th


Gender:

	
	boy
	
	girl 


School:

	


Race/Ethnicity:

	
	White
	
	Black
	
	Asian
	
	Hispanic
	
	Other


	
	Really Agree
	Kind of Agree
	Kind of Disagree
	Really Disagree

	1. I enjoy science.
	
	
	
	

	2. I like doing math problems.
	
	
	
	

	3. I work hard at math in school.
	
	
	
	

	4. I work hard at science in school.
	
	
	
	

	5. I am a good math student.
	
	
	
	

	6. I am a good science student.
	
	
	
	

	7. I could get the best grades in my math class if I tried enough.
	
	
	
	

	8. I could get the best grades in my science class if I tried enough.


	
	
	
	

	
	Really Agree
	Kind of Agree
	Kind of Disagree
	Really Disagree

	9. I am a good student.
	
	
	
	

	10. Most of my classmates work harder on their homework than I do.
	
	
	
	

	11. My classmates usually get better grades than I do.
	
	
	
	

	12. Adults who have good jobs probably were good students when they were kids.
	
	
	
	

	13. When I am old enough, I will go to college.
	
	
	
	

	14. No one cares if I do well in school.
	
	
	
	

	15. What I learn in school is not important.
	
	
	
	

	16. I usually understand my homework assignments.
	
	
	
	

	17. I usually do not get good grades in math because it is too hard.
	
	
	
	

	18. I am smart.
	
	
	
	

	19. It does not matter if I do well in school.
	
	
	
	

	20. It is not hard for me to get good grades in school.
	
	
	
	

	21. My parents help me with my homework.
	
	
	
	

	22. My parents attend school activities.
	
	
	
	

	
	
	
	

	23. What do you like about science?

	

	24. What don’t you like about science?

	

	

	25. What do you like about math?



	

	26. What don’t you like about math?

	


	How much time per day do you spend…
	0-30 mins.
	31 min.-   1 hr.
	1-2 hr.
	2-3 hr.
	More than 3 hr.

	27. using a computer?
	
	
	
	
	

	28. playing video games?
	
	
	
	
	

	29. watching TV?
	
	
	
	
	

	30. watching movies/ video?
	
	
	
	
	

	31. reading for pleasure?
	
	
	
	
	

	32. doing homework?
	
	
	
	
	


33. What are your two favorite video/computer games?

	
	


34. What is your favorite website?

	


35. Do you have a computer at home?

	
	Yes
	
	No 


Reference:

Jinks, J. and V. Morgan. 1999. Children’s Perceived Academic Self-Efficacy: An Inventory Scale.  The Clearing House 72 no4: 224-30.
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White

Amer.Indian

AVERAGE

Hispanic

Black

Grade

Percentage Passing

Math SOL Scores by Grade - Fairfax County
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School Performance by Ethnic Group and School District




