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THEORETICAL FRAMEWORK
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 cite the following social factors: the decline in educational achievement across grade levels, the increased need for after school care for school aged children due to more parents working outside of the home, and the pressure on schools to improve the educational achievement of poorly achieving students during after school hours.  As a related factor, Brown and Cole identify a potential resource for assisting poor achieving students during the after school period.   Higher education reform measures include colleges and universities  providing undergraduates with more service learning opportunities,  increased expectations for improving proficiency working with new information technologies, and  increased exposure to rigorous research for  students(Brown, K. Cole, M, n.d.).   Considering these factors, after school program coordinators have a unique opportunity to positively impact a child’s life academically, socially, and emotionally.
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.  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.  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 Noam, after school programs, being strategically placed between school and home, have the potential to connect the multiple worlds of children (Noam, 2001).
When after schools programs bridge the gap between school and home, it can be categorized in three levels or domains.  These levels do not operate in isolation; rather they often occur together and with varying degrees of intensity.  The most prevalent domain or level is interpersonal.  When information is shared between school and after school personnel by meetings, phone calls email, or by telephone, interpersonal bridging exists.  Potentially, this level of bridging can have a positive impact on children socially, emotionally, and academically depending on what information is being shared, how often this sharing takes place, and if the flow of information is one sided or two way.  Curricular bridging, a second level or domain, exists when attempts are made to align the curricula covered in school and in after school programs.   In order to successfully bridge on this level, clear articulation of goals and ongoing development of curricula that motivates and challenges children is essential.  A third level or domain of bridging is systemic.   This formal type of collaboration between school and after school programs occurs when the two work together as one system to make decisions on such things as policy, funding, and transportation.   Respect for and commitments to one another are influential factors concerning the potential impact this level of bridging has on children.  Potentially, systemic bridging can impact children in many ways, but primarily academically (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.  According to Noam, bridging is heavily impacted by how closely the learning goals of the after school program are matched to the learning goals of the school (Noam, Biancarosa, Dechausay, 2002).
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.  Persuading school administrators, faculty, and staff on the benefits of working together often rests with after school coordinators and staff and bridging efforts often remain one sided.  Although after school programs “have the potential to function as a central environment connecting the multiple worlds of children” (Noam, 2001; Noam et al., 1999), educating school personnel as to the significant role after school programs can play in a child’s development impacts the degree to which bridging can occur.  
Recognizing the influential position after school programs find themselves in and the social conditions that put them there, leaders in the field of informal learning have designed principles for a sustainable educational program based on documented learning theory.   One such leader is Michael Cole.  He drew upon a theoretical framework that included cultural-historical activity theory (CHAT) and sociocultural psychology for building an effective and sustainable after school program.  The Fifth Dimension, initially developed by Michael Cole and colleagues during the 1980's at the University of California, San Diego, now represents a network of sites that extends across the United States and around the world.  Practical activity, social activity, and tool mediation comprise the basic principles of CHAT.  The primary goal focused on increasing children's overall cognitive and social development (Theoretical Framework, n.d.).    

This primary goal of increasing cognitive and social development guided the development of key principles that provide the theoretical framework for Fifth Dimension.  The first principle in the theoretical framework is that individuals learn by doing.  The ability to reflect on prior knowledge in order to devise a plan for goal achievement, checking progress towards the achievement of the goal and modifying as needed results in valued outcomes and an increased knowledge base.  A second principle comes from Vygotsky’s theory of cultural development known as the Zone of Proximal Development which reflects the distance between what an individual can accomplish as independent problem solver and what can be achieved when an individual is guided by or in collaboration with an adult or a more capable peer when solving a problem (as cited in Theoretical Framework, n.d.).  This social context is necessary in order for an individual to make connections in regards to appropriate tools, procedures, interpretations, and collaboration.  The third principle reflects the premise of Cole and Engestrom (as cited in Theoretical Framework, n.d.) that “human activity is practical and collective.”  They propose that while engaged in an activity, an individual is also connected to a community and its social system through the tools that guide or control the activity.  Essentially, in the same way an individual benefits from a zone of proximal development, so does a group within a system.  The fourth principle centers on the relationship between tools and activity.  According to Wartofsky, (as cited in Theoretical Framework, n.d.) primary tools allow individuals to do work, interact with others and make modifications to the surroundings.  Illich (as cited in Theoretical Framework, n.d.) connects an individuals use of tools to self efficacy.  The extent to which he masters his tools or is mastered by them shapes his social image.  Tools have the potential to enhance an individual’s learning and independence.  The next is the principle of leading activity.  Leont’ev (as cited in Theoretical Framework, n.d.) proposes that leading activities such as play, education, peer interaction, and affiliation, are ordered.  At different stages of life, a leading activity will be of greatest significance leaving others to be a subsidiary one.  When an activity leads, how an individual functions within themselves or with others can change.  The sixth principle comes from Vygotsky who believed that “thought is completed in the word, discourse.”  When individuals have to formulate ideas and communicate those thoughts through writing, for example, this leads to a “heightened level of consciousness about what one knows” (Theoretical Framework, n.d., pg 4).  This may also lead to knowledge that is more retrievable for future tasks or in other contexts.  The seventh principle sees development as holistic using Hamburger’s view that “From the beginning development proceeds with the framework of the whole….integration does not require special devices” (as cited in Theoretical Framework, n.d.).  Thus, Griffin and Cole believe that optimal learning activities should incorporate the mix of both top-down and bottom-up learning processes (as cited in Theoretical Framework, n.d.).  An extension of this principle is the emphasis of goal-oriented activities that incorporate the skill within the activity.  A final principle highlights the idea that diversity fosters personal development in a number of ways.  Goals should be meaningful to the individual, activities should be diverse, opportunities should allow one to work in a way that best suits the individual, and activities should have diverse entry paths.  Together these principles exemplify that “Development is not seen as simply a process of knowledge and skill mastery, but as becoming a different person through participation in socially meaningful activities” (Theoretical Framework, n.d.).  Adhering to a consistent theoretical framework of guiding principles ensures a sound, credible, and sustainable program.
ATTRIBUTES AND INDICATORS
Noam’s research identified the types of bridging relationships that exist in after school programs.  Before considering the ideal relationship among those, one must first determine the ideal outcome.  With children needing to interact in the environments of home, school, and community, the expectation is that they will function in the same way in all three environments.  The problem is that in many instances, children are asked to perform differently at school versus the expectations for performance at home.   Given research that links low academic achievement with the disconnect between home  and school, then creating a relationship that serves to provide consistency and congruency across all the environments in which a child exists would result in a positive academic outcome (Gordon, 1979, as cited in Noam, Biancarosa, & Dechausay, 2002).  
As Noam conducted interviews with after school personnel in terms of the relationship they had with the schools, they revealed that “…efforts at bridging are almost entirely one-sided with the effort always starting with the program rather than the school...” (Noam, Biancarosa, Dechausay, 2002, p. 27).  Lack of time on the part of teachers certainly contributes to the difficulty in establishing a connection between school and program staff.  Additionally, the reality that many after school programs lack the staff needed to create and maintain connections also contribute to the difficulties noted.  To deal with these realities, it would seem logical to use school teachers as after school staff.  Noam cautions “…if the school is struggling to meet productive levels of teaching and learning, the very qualities that underachieving and underserved youth find most alienating about school may find their way into afterschool..”  (Noam, Biancarosa, Dechausay, 2002, p. 27-28).  The informal environment found in after school programs require the staff to have skills in conflict resolution, counseling, and developmental psychology.  If the after school program has an academic element as well, then familiarity with academic curriculum and curriculum design are additional skills needed.  With an already demanding job, it may be asking too much for school teachers to take on this responsibility particularly in settings that provide less support and structure than schools.  
When considering how to improve the relationship with schools, after school programs must first assess their own goals and their organizational capacity to provide the staff needed for the desired bridging relationship.  If program goals include increasing academic achievement and motivation and they are appropriately staffed to collect information from teachers and convert it into meaningful content, then efforts to build the bridging relationship can be addressed.  Noam suggests that training of after school staff should be designed to include knowledge of school curricula, homework, and testing requirements (Noam, Biancarosa, Dechausay, 2002).  Recognizing that this may not be always possible, he stresses that at the very least, school visits should be part of the initial training of staff in order for them to gain insight into the school environment.  Continued visits reinforce the sincerity on the part of the after school program to provide an academic focus in their program.  According to Noam, having after school staff collaborate with teachers during the school day gives them insight into school practices and the challenges facing children in school thus preparing the staff to facilitate the transition between school and after school by …”bringing a youth development perspective into the classroom and an academic perspective into the after school program” (Noam, Biancarosa, Dechausay, 2002).  Noam continues to state that it is not sufficient for the after school staff to have a presence in the school environment but that the school environment needs a presence in the after school environment as well.  Beyond visits for special or culminating activities, school staff should be encouraged to visit regularly and participate in activities.  With the goal to establish a consistent and congruent environment across all of the worlds in which a student functions, linking home to school and after school is also essential.  It is not an uncommon practice within the school environment to include parent liaisons who work within the school to connect home and school.  Building this relationship to include a link between school and after school programs is an element that assists in fostering consistency across the three environments.  Noam would consider the elements included here to be the qualities for a coordinated relationship.  Whereas an integrated relationship that involves including after school staff leaders into the academic management and decision making system within the school is a recommended bridging relationship by Noam, when the after school facility is located outside of the school, this relationship is rarely an option to be considered.  Involving parents, school staff, and after school personnel in the multi-directional flow of information and learning in order to provide consistency in a child’s world enables a positive impact on the child socially, emotionally, and academically. 
With the primary goal of Michael Cole’s Fifth Dimension focusing on increasing children's overall cognitive and social development, the principles that support that goal lend themselves to effective implementation attributes.  Giving children the freedom to set goals and monitor progress towards attaining these goals allows for diverse ways to achieve goals with more than one entry point that enables task progression from simple to complex.  Providing an active learning environment allows children to interact with one another or with mentors or role models as co-participants to solve problems and achieve goals.  Facilitating an open environment in which knowledge is shared with others promotes goal achievement, personal motivation, and self confidence.  Communities of practice occur when children, role models, and staff work and play within a system governed by rules and procedures.  Continuous negotiation of the distribution of tasks, powers and responsibilities enables learning through social interaction within this framework.  Activities that require hands on experience allow children the opportunity to experiment which can lead to mastery of the tools in their world rather than being mastered by them, thereby shaping a positive self image.  Recognizing that knowledge of human development should influence the selection of activities and the determination of how children can and will interact with the activities.  Realizing that play, learning, peer interaction, and the need to belong to a group are all activity categories and that the importance of one over the other changes as children progress through stages of development. Incorporating the need to formulate thought and make connections helps children structure their knowledge allowing them a better opportunity to retrieve information at another time and in a different context.  By incorporating opportunities to approach tasks from different directions allows for diversity of learning styles, which fosters learner engagement by connecting to the diverse needs the learner possesses.  Providing hands on, goal oriented activities allows skills to be embedded within the activity preventing learning skills to be presented in isolation.  This concept helps children make connections between skill acquisition and application, making knowledge more useful in future contexts.  
RECOMMENDATIONS

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 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.

An explanation of the desired attributes follows:
Active Learning: Individuals are actively engaged in activities such as discussions, small group activities, project-based activities—activities that promote collaboration to solve problems.

Hands-on Experiences:  Activities provide learning by doing to acquire knowledge and skills.

Mentors/Role Models:  Incorporating an adult or more capable peer to support and guide another learner to acquire knowledge, skills, and/or solve problems.

Freedom to Follow Interests:  Individuals are provided opportunities to make choices regarding activity selection, goal setting, and/or process for achieving goals.

Connect to Experiences of Learners:  Activities, artifacts, or learning context reflects community, culture, and/or diverse needs and interests of learner.

Voluntary Participation:  Engaging, motivating elements sustain an individual’s interest to voluntarily attend.

Tools/Activities Support Simple to Complex Tasks:  Activities provide different entry points and paths for goal achievement to accommodate varied cognitive levels and learner development.

Learning through Social Interaction:  Learning activities involve working with a team, working with the guidance of a mentor or role model, and or working within a social system with rules and procedures.

Share Knowledge with Others:  Individuals may share knowledge and/or accomplishments with others to assist in the formulation of ideas, to solve problems, and/or build self confidence.

Documented Processes and Procedures:  Goals, principles, procedures, processes, and/or materials serve as guidelines for maintaining the integrity of the program in order to effectively sustain it.

Ongoing Professional Development of Staff:  It is essential that the staff understands a young person’s developmental needs as well as different learning styles.  These qualities enable the staff to engage and motivate a young person.  Ongoing professional development is needed to continually hone this highly skilled technique.

Degree of Bridging:  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. 

Age Appropriate:  Depending on the design of the program, age appropriateness for appeal and suitability are suggested.


Research revealed programs that addressed the issue of motivating and raising student achievement within the Science, Technology, Engineering, and Math (STEM) disciplines.  One program, The Algebra Project, designed for use in sixth or seventh grade classrooms, was founded by Bob Moses in order “to prepare students with the necessary mathematics background and motivation that would enable them to pass an Algebra I course in grade 8 or 9”(West, M., Davis, F., 2005).  Incorporating the ideas about the relationship between experience and learning from Dewey, Piaget, and Lewin and the “assertions of philosopher W.V.O.Quine (Moses’ advisor at Harvard Graduate School) that elementary arithmetic and logic are based in ‘regimentation’ of ordinary discourse,” Moses designed the framework for the program’s curricula (West, M., Davis, F., 2005).   Ordinary language derived from experienced events is converted into observational statements and then translated into conventional mathematical structures using a step by step process.  During the 1990’s, a number of middle schools implemented the project in urban and rural sites; currently there are 28 Algebra Project sites across 10 states.  Algebra Project trainers facilitate Professional development workshops.  Research was restricted to school-based implementation so an after school implementation in a community setting was not addressed.  After-School Science PLUS, designed for students aged 6-14, was designed to facilitate inquiry based learning to develop skills in problem solving, creative thinking, decision making, and spatial relations.  Eleven core activities incorporate the use of simple materials in order for students to see science as part of their everyday experiences.  Materials include a Facilitator’s Guide, step-by-step activity instructions, role model materials, and science/literacy resources (After-School Science Plus, n.d.).  Although the structure of the programs mentioned reflects some of the attributes associated with effective, sustainable after school programs, they are not models of implementation.  They do not offer the depth and breadth of content, nor the flexibility and theoretical framework in order to effectively sustain an after school program.  
Research did reveal model programs, flexible by nature,  that were built on a theoretical framework capable of offering a depth and breadth of content in order to sustain an effective program.  One model is Fifth Dimension, a mixed activity program of education and play with a cultural system that decides the social constitution through rules, artifacts, division of labor, and jointly constructed outcomes.  Collaboration is promoted with the roles of teacher and participant flexibly shared through activities that encourage the formulation of personal goals through recurrent choices, including participation, activities, and level of expertise.  Expanded activities create occasions for reflection on problem solving efforts through dialogue and writing.  The second model, Computer Clubhouse, encourages young people to work as designers, inventors, and creators by working on projects related to their own interests.  The National Research Council reports that skills associated with programming play a central role in fluency.   The NRC defines fluency as the ability to reformulate knowledge, to express oneself creatively and appropriately, and to produce and generate information (as cited in Resnick, M., Kafai, Y., Maeda. J., 2003).  Computer Clubhouse offers technical resources and opportunities to those who would not otherwise have access to them.  Youth work closely with adult mentors, students and professionals in fields such as art, science, education or technology, who share their experiences and serve as role models.  Using the attributes for an effective, sustainable after school program, the following matrix matches programs to the desired criteria.  
	
	Model Name
	Model Name
	Model Name
	Model Name

	Attributes
	Fifth Dimension
	Computer Clubhouse
	Algebra Project
	After School Science Plus

	Active Learning
	Mix of choices, consequences, and chance between more and less experienced partners of tasks; adults work as co-participants in mixed activity system
	Individuals work as designers, inventors, and creators
	An event, like a trip, is experienced then discussed by a group of students and a teacher.  This group converts language into a mathemat-ical structure.
	Students can work in groups to complete the activity

	Hands-on-Experience
	Interactive technologies including but not limited to computers, telecommunica-tions, and multimedia
	Young people learn how to use professional software for design, exploration and experiment-ation
	
	Activities incorporate simple materials to facilitate inquiry-based learning to solve problems 

	Mentors/Role Models
	College students function as more capable peer
	Adult mentors provide support and inspiration to youth on self selected projects
	
	

	Freedom to Follow Interests
	Opportunities to change content and/or conditions of chosen activity
	Youth work on projects related to their own interests through discovery and application of their own ideas
	Students may have input into the choice of events that serve as the basis for converting observational statements into mathematical representation
	

	
	
	
	
	

	
	Model Name
	Model Name
	Model Name
	Model Name

	Attributes
	Fifth Dimension
	Computer Clubhouse
	Algebra Project
	After School Science Plus

	Connect to Experiences of Learner
	Artifacts reflect community context; diversity of culture; diversity of kinds of literacy
	Exploratory activities and in-depth projects appeal to the diverse needs and interests of young people
	Student experience is used as basis for converting language into a mathemat-ical represent-ation
	Creates opportuni-ties for students to see science as part of their everyday experiences

	Voluntary Participation
	Participation is voluntary
	Participation is voluntary
	
	

	Tools/Activities Support Simple to Complex Tasks
	Diversity of legitimate goals and diversity of ways of achieving goals
	First choose among exploration activities then move to more in-depth projects
	
	

	Learning Through Social Interaction
	Children mediate their activity through artifacts, divisions of labor, and rules and procedures
	Can pursue interests as part of project team with support and inspiration from adult mentors
	
	Students can work as a group to complete activity

	Share Knowledge with Others
	Fluid reversal of student and teacher roles
	Youth can pursue interests as part of a project team
	Public demonstrat-ion of mathemat-ical competence
	Completed activities are available for others to see

	Documented Processes and Procedures
	Rules and procedures for navigating the maze of activities
	Materials, examples, and ideas available to participating sites
	
	Materials are available to facilitate 11 activities

	
	
	
	
	

	
	Model Name
	Model Name
	Model Name
	Model Name

	Attributes
	Fifth Dimension
	Computer Clubhouse
	Algebra Project
	After School Science Plus

	On-going Professional Development of Staff
	Intellectual resources and labor are distributed within and among sites
	Programs are developed and disseminated to other sites; “Flagship” site serves as a model, providing ideas, examples, materials, and support for other sites
	Trainers facilitate workshops and offer on-going support
	Staff develop-ment includes training on conducting inquiry-based science activities

	Degree of Bridging
	Self Contained
	Self Contained
	After school program implementation unclear
	Self Contained

	Age Appropriate
	Appeals to ages 5-12
	Suitable for youth 8-18 years of age
	Students in grade 6 or 7
	Suitable for students aged 6-14



As can be seen by this matrix, Fifth Dimension and Computer Clubhouse incorporate most of the desired attributes.  In order to present the most ideal implementation model that addresses the issue of increasing student motivation and achievement in STEM disciplines, however, a combination of models is recommended.  The ideal model structures the implementation from the well developed theoretical framework of Michael Cole from Fifth Dimension.  Applying these principles to the design of the model provides a structure to which content in the form of goal-based activities can be added.  Computer Clubhouse projects and activities build on STEM discipline skills in a wide variety of ways that can be incorporated into the Fifth Dimension structure.  Knowing that students of today learn best when their unique needs are met, then offering individuals an opportunity to work as designers, inventors, and creators suits this need.  Although this model alone may be successful for some children, the research of Gil Noam should not be forgotten for the many children whose low achievement is impacted by the diverse worlds in which they live.  Therefore, the ideal model for a community based after school program should be designed as a coordinated type of association with the school by bringing a youth development perspective into the classroom and an academic perspective into the after school program in order to attempt to create a consistent and congruent environment across the multiple worlds in which many children exist.
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