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Abstract

The K-12 Parent Portal Initiative is a 16-month initiative that will ultimately deliver a comprehensive implementation guide for by parents, schools and district staff. This paper presents a methodological approach for the gathering of requirements for the Parent Portal. The approach recommended honours the voices of parents and teachers and represents best practice in technology solutions. The storied voices are woven to best represent the needs of parents, teachers, principals, district staff and trustees. The methodology is anchored in ISO standards and best practice presented in the literature.
Developing a Requirements Model for K-12 Parent Portal

Background

The K-12 Parent Portal Initiative is a 16-month initiative that will ultimately deliver a comprehensive implementation guide for by parents, schools and district staff. The initiative is being delivered in four parts. The work began with the development of a deep understanding of parent engagement through the literature, then considers appropriate methodologies in the development and delivery of technology solutions, and finally engages the users of the technology solution to validate requirements and ultimately test the solution. An overall timeline and high-level work breakdown structure for the initiative is presented in Figure 1.

In Part 1, a literature review was conducted on parent engagement to create an understanding of the issues, drivers, models, and successes. This review examined the purpose of parent engagement and identified benefits, the challenges for teachers and parents, the models of parent engagement, and successful approaches. While a search was made of writings and research on parent portals, this search was not fruitful and more information is being gained from direct conversation with districts that had deployed parent portals. Their stories are being documented in Part 2 of the overall initiative.

Purpose of this Paper

This paper explores best practice in requirements modeling and assesses those models as they would relate to the Parent Portal Initiative. This paper describes and recommends a methodological approach for the gathering of requirements for the Parent Portal. The approach recommended honours the voices of parents and teachers and represents best practice in technology solutions. The approach weaves the storied voices to best represent the needs of parents, teachers, principals, district staff and trustees. 
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Figure 1. Timeline for the Parent Portal Initiative
The four parts of the Parent Portal Initiative are not considered linearly, other than the work began with Part 1 and will end with Part 4. Start and end of each part of the initiative overlap considerably wherever the work can continue independent of the other parts. For example, while the Literature Review has reached a point to assist in the definition of requirements, the review will continue to be supplemented over the course of the investigation.

This paper presents the pre-work necessary to define the methodology to be used in creating the Parent Portal Preliminary Requirements Model of Part 2. A specific approach is defined at the end of this paper. Prior to invoking the methodology, a draft requirements model will be developed based in the literature and that model will be enhanced by people engaging in an online community. Also in Part 2 comparative Parent Portal implementations will be researched, and a refined requirements definition incorporating the elements of other sites will be prepared. These undertakings will be documented in subsequent presentations.
Definitions
What is a K-12 Parent Portal?

A portal is defined in the Merriam-Webster’s Online Dictionary (2008) as “a site serving as a guide or point of entry to the World Wide Web and usually including a search engine or a collection links to other sites arranged especially by topic.” Tatnall (2005) writes that a web portal provides a personalized gateway that aggregates information and allows access to a variety of resources and services that are relevant to the person seeking them. For parents this would include the ability to connect with information and services relevant to their child’s learning and activity at school, through any computer connected to the World Wide Web. With the explosion of communication technologies, there is an opportunity to construct a model of engagement that honours parent voice, that leverages technology in the learning environment and the home, and that builds a positive connection between home and school.
What is a requirements model?

Before creating a technology solution, requirements help to identify what the solution should do, for whom it should perform, and any constraints on its delivery. A requirements model considers the requirements of the organization within which the solution will be delivered, the data it will contain, the behavior of stakeholders, the domain within which the organization functions, and the non-functional requirements (Nuseibeh & Easterbrook, 2000). This latter type can include elements such as safety, security and reliability. The advantage of modeling requirements is the ability to analyze them. In this project, the requirements model developed will be used to communicate with stakeholders and developers to assist with validation and understanding.

Defining a Requirements Model

In specifying a requirements model, two constructs need to be considered. First, the model used for collecting or gathering requirements needs to be defined. Second, requirements gathering itself is part of a system development process, so one needs to understand which system development model is in play. This will determine whether requirements gathering happens all at once, or on a feature by feature basis. 
A Model for Gathering Requirements

Human-Centred Life Cycle Processes. ISO 18529:2000 describes human-centred life cycle processes for use in the design of systems. This standard is of particular interest because it defines an outcome-based approach to requirements gathering with particular focus on the user. Based on the standard, Jokela (2002) developed a user-centred design process model that is independent of the type of system development methodology and the nature and platform of the system itself. The model includes six processes that move from idea to generation and finally evaluation of the user interface design. 
Maguire and Bevan (2002)conducted a review of the supporting methods for a User Requirements Analysis, using an earlier version of the ISO standard than Jokela. However the processes map well such that the tool selection is also available. Table 1 summarizes the two works.

Table 1.

User-Centred Design Phases and Supporting Methods
	Phase 

(Maguire & Bevan, 2002)
	Supporting Methods

(Maguire and Bevan)
	Phase 
(Jokela, 2002)

	
	
	

	Information Gathering
	Stakeholder analysis

Secondary market research

Context of use analysis

Task analysis

Rich pictures

Field study and observational materials

Diary keeping

Video recording
	Identification of User Groups

· User groups

· User characteristics

	
	
	Context of Use [CoU]

· CoU of old system

· CoU of future system

	User Needs Identification
	User surveys

Focus groups

Interviewing

Scenarios and use cases

Personas

Futures workshops

Evaluating an existing system
	User Requirements

· Usability requirements
· User interface design requirements

	Envisioning and Evaluation
	Brainstorm

Card sorting

Affinity diagramming

Storyboards

Prototyping

Allocation of function

Design guidelines and standards

Parallel design
	User Task Design

Produce User Interaction Designs

Usability Evaluation

· Formative

· Summative




The works are both presented as each has much to offer in thinking about a K-12 Parent Portal. Jokela’s approach is outcome-based, which resonates culturally with a school system. Teachers and parents both relate to outcome-based learning models so this framing is consistent with common approaches. The context of use allows for discussion of the old system. In the absence of a prior technology, this allows for the discussion of current parent engagement models in the district (or lack thereof). Jokela suggests that this outcome includes describing the accomplishments, tasks performed to achieve the accomplishments, the features of the system that support those accomplishments and the non-functional attributes of the tasks. The model also requires a context of use description for each user group. Again, this provides the opportunity to see parent engagement through the eyes of the various stakeholders: parents, teachers, administrators, district staff and trustees. The future system becomes technology-enabled parent engagement, which is also described for each of the user groups. Usability requirements will include accessibility requirements, addressing language and general web accessibility standards. 
The final phases appropriately provide for evaluation, a necessary input to a continuous improvement cycle. As seen in the following sections, evaluation would be embedded at several points in the development process, beginning with the formative evaluation of the user-centred design phase.

Selecting Supporting Methods for User-Centred Design. What is even more exciting about the possibilities of applying the process model is the range of methods supporting the phases. Engaging the stakeholders is critical to the success of this initiative as the concept is new, the current context of use may not be supportive of parent engagement in the school and each must own the outcomes.

Pushor (2001) describes the power of stories as a series of lenses through which to view the landscape of school. In this same way, the various lenses brought by the different users could bring rich descriptions of the needs of each user group, and the interplay between and among the stories could describe the rich tapestry of use.
A powerful methodology for this population then is the combination of methods that use story-telling, narrative, and scenarios. Table 2 describes the methods selected for each of the phases in the methodology.

Table 2.

User-Centred Design Phases and Selected Methods for Use in School-based Projects
	Phase 
	Method

	
	

	Identification of User Groups

· User groups

· User characteristics
	Personas

· Create a caricature with a name, personality, characteristics and picture to represent each user group

	Context of Use [CoU]

· CoU of old system
· CoU of future system
	Rich pictures

· Create sketches using personas to show how people relate to the system and each other 

· Show thought and speech bubbles

	User Requirements

· Usability requirements

· User interface design requirements
	Scenarios 

· Use cases

	User Task Design
	Storyboards

· Sequences of images that depict use cases

· Combines personas, rich pictures and use cases

	Produce User Interaction Designs
	

	Usability Evaluation

· Formative

· Summative


	Document

· User, usability and organizational requirements

· Prioritize requirements

· Set criteria for matching design to requirements


These phases will form the requirements gathering component of the development life cycle of the Parent Portal, except that summative user design evaluation will occur concurrent with overall system evaluation. This overall approach to requirements gathering honours parent, teacher and administrator voice at both the preliminary requirements stage as well as for a validation process possible with any individual school district.
Choosing a Systems Development Life Cycle Approach

Situating Requirements in Systems Design and Development. Requirements gathering or capture is the process of identifying what the user wants and needs in a particular technology. The process exists as a component of computer system design and development. Therefore any consideration of a requirements model must consider that model as a component of the system design and development model identified for the given project.

History of System Development Methodologies. Avison and Fitzgerald (2003) traced the history of systems development methodologies from the 1960s to present day. They described three distinct eras: early methodology era (late 1970s and early 1980s), methodology era (1980s and 1990s) and the post-methodology era (beginning late 1990s). So the concept of a systems development life cycle is not new. London (1976) in the early methodology era described the eleven steps of system development to be user request/application selection, feasibility study (includes investigation, analysis and design at a micro level), investigation (data gathering and fact finding), analysis, system design, programming, systems testing, documentation, conversion, maintenance, and evaluation. This traditional approach was referred to as the waterfall approach to systems development. Each phase was completed before the next began. The methodology era included several methodologies characterized in seven themes by Avison and Fitzgerald: structured, data-oriented, prototyping, object-oriented (OO), participative, strategic and systems. These approaches were combined in various ways and supported by tools for project management and supporting design processes. Organizations used methodologies selectively or not at all. 
Today in the post-methodology there is significant diversity in organizations’ approaches to system development. Several reasons for this are apparent, according to Avison and Fitzgerald. The authors specifically refer to web development as a more ad hoc environment, seeing a return to the pre-methodology era in respect of the unstructured rapid development approaches. At the same time, there remain more traditional approaches including the waterfall approach encompassing a development cycle which includes requirements capture, analysis, design, coding, testing and deployment. Avison and Fitzgerald conclude that organizations can now take a more pragmatic approach to selecting the methodology that fits the project, rather than selecting on the basis of the methodology alone.

Assessing the System Development Approaches. As Avison and Fitzgerald suggest, there exists a spectrum of system design and development models available for consideration today, with plan-driven models at one end and adaptive models at the other. Plan-driven models are equated with the traditional waterfall method and adaptive models are represented by the collection of agile methods. These two methods can be considered as extremes on a continuum. Table 3 summarizes the differences between the two extreme approaches.
Table 3.

Comparison of Waterfall and Agile Methods of System Design and Development

	Waterfall Method (Traditional)
	Agile Method (Contemporary)

	
	

	Written documentation
	Face-to-face communication

	Single cycle
	Multiple 1-4 week cycles

	Plan-driven, disciplined
	Near-term planning

	Predictive
	Adaptive

	All dates planned
	Immediate dates planned

	Any size team
	Small teams (20-40)


There are risks inherent with both extremes. The traditional methods can have a long time to deployment, and with user involvement only at the beginning and the end there is a risk that requirements change in the interim period of development. With the agile method, poorly defined requirements up front can lead to less-than-optimal solutions. This dilemma can be likened to an inability to see the forest for the trees.
Agile methods are garnering favour with both technology development staff and the user. The traditional approach invests heavily in detailed requirements gathering prior to design and build. Ambler (2004) states that “experience shows that this approach is not only a poor way to work, but actually puts your project at risk.” He cites studies from the U.K. (Taylor, 2000) and described in  the Standish Group’s Chaos Report (The Standish Group, 2003) to support this claim. Fitzgerald (2007) agrees that tools that engage the user early in the process, specifically simulation software, produces a superior product. The simulation software has the added advantage of delivering code that can be used in development thus further speeding the development cycle.
Selecting a Systems Development Approach. Boehm and Turner 
 ADDIN EN.CITE 

(2003)
 argue that the inherent risks associated with both extremes can be ameliorated by first understanding and then addressing them. They recommend that traditional methods be used with projects of high criticality staffed by junior developers characterized by stable requirements in a culture that demands order. Conversely, agile methods work best with projects of low criticality staffed by senior developers characterized by changing requirements in a culture that thrives on chaos. Boehm and Turner recommend assessing these aspects of the environment and project under consideration (criticality, staff, culture and stability) in order to select either a single approach or a mixed approach to development.
The case for a mixed model. In reviewing the criteria proposed by Boehm and Turner 
 ADDIN EN.CITE 

(2003)
, the following can be said about any portal project and particularly about a parent portal project. The project has high criticality if one considers the parent to be a key strategic partner in learning and that technology is presumed to be a key enabler. Second, school districts are notoriously understaffed and the prospect that unlimited resources will be applied to a project is unlikely. Third, the culture of the organization is more often traditional in its approach to change. Finally, the context of use (as per (Jokela, 2002)) is quite new, making the stability of requirements and the platform itself uncertain. The first three of the four criteria would suggest that a traditional waterfall approach is likely the more successful. The resourcing alone would make an agile approach more risky. However, the newness and uncertainty of the requirements which would lead to changing requirements as users gain familiarity with the portal would also speak to an agile approach. 
So the recommendation is that a mixed approach be undertaken. Specifically the approach should parse the deployment into non-predetermined phases, with features being bundled for deployment as they are explored by the users. Demand would be created by familiarity with and need for additional features in the portal. The portal would unfold as a series of mini-projects, each encompassing a full life-cycle including a capturing of stories as part of an updated user design process.
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Recommended Methodology for Requirements Modeling
Figure 1 depicts the development life cycle including the user-centred design methods for requirements gathering. In essence the model begins with a facilitated discussion to extract as many stories as possible to drive the first user designs and early system development. This would move to production and general use. Early in the use, stories continue to be developed for the definition of requirements of the next phase. This iterative process would continue in rapid succession in the early stages but slow to a pace reflective of need and change in the user community.
Using the Requirements Modeling Methodology at the Highlands School District (HSD)

The HSD is deploying a comprehensive portal platform for all stakeholder groups using Microsoft Office Sharepoint Services (MOSS). The portal platform is a critical integrating component of the overall Information Technology Strategy in the district. Defined as the point of entry to all HSD online resources, the project strategy considers the development in five distinct yet inter-related verticals in this order: staff, student, parent, partner and public. Each vertical is being considered consecutively, but is not fully complete prior to work beginning on the next vertical. At time of writing, the staff portal had been deployed with only selected functionality.

Implications for Current Practice at the HSD
The HSD does not have a formal documented approach to systems development, in keeping with the evidence presented by Avison and Fitzgerald (2003). An informal but confidential survey conducted of senior information technology staff in May 2008 indicated that the predominant approach in use was the waterfall approach. In the same survey, the staff indicated both approaches should be used. When asked what criteria should determine the approach the staff selected clarity of requirements, organization culture, project criticality and project timing as the top four criteria to be used in selecting a development approach. These findings are in keeping with the philosophy of the model presented in this paper, and so few obstacles are expected in adoption of the approach by the portal project team.
HSD Approach to Portal Project Development and Deployment

The HSD has been leveraging the planning tools provided by Microsoft (Microsoft Technet, 2008b) for the deployment of a MOSS portal environment. Microsoft offers a three-step process for identifying organization requirements and determining which MOSS features meet those requirements (a) determine objectives for sites, (b) determine user needs and features to use, and (c) determine number of users and user types. In determining the objectives for the site, the categories of document storage, communication, collaboration and information management are presented (Microsoft Technet, 2008a). Each category includes several possible features which can provide prompts in describing use case scenarios. Table 4 outlines the categories and associated features of MOSS.
Table 4.

MOSS – Categories of Use and Associated Features

	Category
	Features

	
	

	Communication
	· Announcements

· Shared calendar

· Links

· Email

· Survey

· Presence

	Collaboration
	· Discussion boards

· Issue tracking

· Contacts

	Document Storage
	· Document libraries

· Picture libraries

· Tasks

· Recycle bin

	Information Management
	· Alerts

· RSS feeds

· Offline

· Mobile

· Data connection

	Special
	· Blog

· Wiki

· Document workspace

· Meeting workspace


After identifying the primary site objectives as described in Table 4, the MOSS methodology recommends that additional services be considered such as the integration of existing applications and the additional of new features. Then a more detailed review of the user features to uncover any special planning considerations is recommended. Worksheets are provided to support these steps (Microsoft Technet, 2008c).
The MOSS methodology will need to be adapted as it is focused on the technology rather than the user. User-centred design not only starts with the user but continues to consider the solution through the user lens. However the worksheets that are provided can be adapted for the gathering of requirements. For example, the category and feature descriptions in Table 4 could be used either to prompt scenario descriptions or to describe scenarios in terms of the technology platform for developers. Specific strategies and activities to support the user-centred design processes including rich pictures and story-boarding will be developed in creating the detailed project plan for Part 4 of the Parent Portal Initiative. 
Next Steps

This paper has presented a methodological approach for the gathering of requirements for the Parent Portal. This approach will be used in Part 2 of the Parent Portal Initiative to create a generic Preliminary Requirements Model. In addition to collecting stories from districts currently deploying parent portals, this Preliminary Requirements Model is being built through an online community of interest. This community, invited through blogs and social networking tools to participate, are adding their stories to create a composite persona for each of the three user groups as shown in Figure 2. These personas will be used to create storyboards of the interactions between personas for various activities that might be supported and enabled by the portal. The Preliminary Requirements Model will be available for focus testing with stakeholder groups at the HSD to reflect its unique stories. Together with a description of the technical architecture, a model of Parent Portal Requirements can be developed.
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� Highlands School District is a fictitious school district described as an example for the purposes of this discussion.





