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Abstract

A study on ICT impact assessment in teaching and learning in higher education gives rise to the model being presented. Being an impact study, it’s imperative to employ a theoretical framework to guide the study. Thus, Stufflebeam’s CIPP evaluation model and Kirkpatrick’s successive four-level model were synchronized as a blend model. The ICT IMPACT ASSESSMENT MODEL serves as a conceptual framework for researchers on impact assessment and comprises four components: positive effects, challenges, incentives and integration. A link model was derived to compare this new model and the blend model, revealing a gap that was left behind in the former which was bridged by the latter.
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Introduction

This article presents a model derived from a study on ICT impact assessment in teaching and learning in higher education (ADEDOKUN-SHITTU, 2012). To understand the essence of this study being an ICT impact assessment, ICT (Information and Communication Technology) is defined as an instructional program that prepares individuals to effectively use technology in learning, communication and life skills (Parker & Jones, 2008).  ICT also refers to technologies that provide access to information through telecommunications. This includes the Internet, wireless networks, cell phones, and other communication mediums (Techterms, 2010). On the other hand, impact assessment or evaluation is the systematic identification of the effects – positive or negative, intended or not – on individual, households, institutions, and the environment caused by a given development activity (World Bank, 2004). For the purpose of this study, impact is the influence or contribution ICT has impressed on teaching and learning in the views of students and lecturers. 
Being an impact study, this study employed a theoretical framework to guide the conduct of the research and the development of the new model. Thus, the CIPP evaluation (figure 1) model designed by Daniel Stufflebeam to evaluate programs’ success and Kirkpatrick’s successive four-level model of evaluation (figure 2) were spotlighted. The choice of the two models was necessitated by the similarities in their components and how they relate to this study. Kirkpatrick’s model follows the goal-based evaluation approach and is based on four simple questions that translate into four levels of evaluation. These four levels are widely known as reaction, learning, behavior, and results. CIPP model on the other hand is under the systems approach and the acronym is formed from Context, Input, Process and Product.
Literature Review

This part discusses the theoretical framework employed in this research. The Stufflebeam’s CIPP evaluation model and Kirkpatrick’s successive four-level model synchronized as a blend model to guide the development of the new ICT impact assessment model are examined. Previous studies that have employed similar theoretical approach of merging two or more models to design an extended model suitable for the research setting are also reviewed. 
To substantiate the essence of blending these two models, several authors who have either employed both models in their study or recommended a mix of models to solidify research findings are cited. Khalid, Abdul Rehman and Ashraf (2012) explored the link between Kirkpatrick and CIPP evaluation models in public organization in Pakistan and eventually came up with an extended, interlinked and integrated evaluation framework. Taylor (1998) has also employed both CIPP and Kirkpatrick management-oriented approaches to guide his evaluation study on technology in curriculum evaluation. He noted that the Kirkpatrick model is often utilized by internal evaluators to measure the impact of a specific treatment on students while the CIPP model is designed for external evaluators to collect data about program-wide effectiveness that can assist managers in making judgments about programs’ worth. 

Lee (2008) concludes his assessment on research methods in education by saying; “there is no such thing as a perfect teaching model and a combination of models is needed to be able to adapt to the changing global economy and educational needs” (p. 10). He discovers that there is always an overlap in the building and development of learning models and thus suggests a combination of closely related models to meet the needs of educators. A comparison of Kirkpatrick's goal-based four-level model of evaluation and two systems-based evaluation CIPP and TVS was also offered by Eseryel (2002) in his "Approaches to Evaluation of Training: Theory and Practice". 
Owston (2008) also looked into both Kirkpatrick and CIPP models among other models in his handbook of models and methods of evaluation technology-based programs. He offers a comprehensive range of suggestions for evaluators thus: (i) to look broadly across the field of program evaluation theory to help discern the critical elements required for a successful evaluation, (ii) to choose whether a comparative design, quantitative, qualitative, or a combination of methods will be used, and (iii) to devise studies that will be able to answer some of the pressing issues facing teaching and learning with technology. 

Similarly, Wolf, Hills and Evers (2006) combine Wolf’s Curriculum Development Process and Kirkpatrick’s Four Levels of Evaluation in their handbook of curriculum assessment to inform the assessment and design of the curriculum. The two models were brought together in a visual format and assessed stage by stage making it worthwhile to use similar measures to determine whether they foster the desired objectives. They affirmed that combining the two models has resulted in intentional and sustainable choices that were used as tools in creating strategies and identifying sources of information that were useful in creating a snapshot of the situation in the case study chosen. Among the tools they employed were: survey, interview, focus group, testing, content analysis, experts and archival data which they claim is a process that can then be repeated over time, using the same sources, methods, and questions.

The CIPP Evaluation Model

The CIPP Evaluation Model is a comprehensive framework for guiding evaluations of programs, projects, institutions, and systems particularly those aimed at effecting long-term, sustainable improvements (Stufflebeam, 2002).  The acronym CIPP corresponds to context, input, process, and product evaluation. In general, these four parts of an evaluation respectively ask: What needs to be done? How should it be done? Is it being done? Did it succeed?

The product evaluation in this model is suitable for impact studies like the present one on the impact of ICT deployment in teaching and learning in higher education (Wolf, Hills & Evers, 2006).  This type of study is a summative evaluation conducted for the purpose of accountability which requires determining the overall effectiveness or merit and worth of an implementation (Stufflebeam, 2003). It requires using impact or outcome assessment techniques, measuring anticipated outcomes, attempting to identify unanticipated outcomes and assessing the merit of the program. It also helps the institution to focus on achieving important outcomes and ultimately to help the broader group of users gauge the effort’s success in meeting targeted needs (see Figure 1). 

The first element, “impact”, assesses whether the deployment of ICT facilities in teaching and learning has a direct effect on the lecturers and students, what the effects are and whether other aspects of the system changed as a result of this deployment? Effectiveness checks whether the programme achieves intended and unintended benefits, or is it effective for the purpose of improved teaching and learning for which it is provided? Transportability measures whether the changes in teaching and learning and its improved effects can be directly attributed or associated to the deployment of ICT facilities. Lastly, sustainability looks into how lasting the effect of the ICT deployment will be on the students and lecturers and how well they utilize and maintain it for teaching and learning purposes (Stufflebeam, 2007).
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Figure 1: CIPP Evaluation Model - adapted and developed based on Stufflebeam (2007)

Kirkpatrick Model of Evaluation

Kirkpatrick’s successive four-level model of evaluation is a meaningful way of measuring the reaction, learning, behaviour and results that occur in users of a program to determine the program’s effectiveness. Although this model is originally developed for assessing training programs, however it is useful in assessing the impact of technology integration and implementation in organizations (Lee, 2008; Owston, 2008). The first level termed ‘reaction’, measures the relevance of the objectives of the program and its perceived value and satisfaction from the viewpoints of users. The second stage, ‘learning’, evaluates the knowledge, skills and attitudes acquired during and after the program. It is the extent to which participants change attitudes, improve their knowledge, or increase their skills as a result of the program or intervention. It also assesses whether the learning that occurred is intended or non-intended. 
In the transfer stage, the behaviour of the users is assessed in terms of whether the newly acquired skills are actually transferred to the working environment or whether it has led to a noticeable change in their behaviour. It also includes processes and systems that reinforce, monitor, encourage and reward performance of critical behaviors and ongoing training. Finally, the “result” level measures the success of the program by determining increased production, improved quality, decreased costs, higher profits or return on investment and whether the desired outcomes are being achieved.  (Kirkpatrick & Kirkpatrick, 2007, 2010) (Figure 2). 
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Figure 2: Kirkpatrick’s Successive Four-level Model of Evaluation

Source: Kirkpatrick (2009)

A Blend of Both Models (CIPP and Kirkpatrick)

The four levels involved in Kirkpatrick’s model are synonymous to the subparts included in the product evaluation in the CIPP model. The blend is illustrated as a blend model for impact studies in Figure 3 below. The reaction in Kirkpatrick model measures similar elements as impact in the CIPP product evaluation (Wagner et al., 2005). They both assess the values and influences of the technology on both the lecturers and students. The ease and comfort of experience and perceived practicability and potential for applying the ICT in teaching and learning can also be assessed in this part of the evaluation. The learning and effectiveness in both Kirkpatrick and CIPP product respectively evaluate the outcome and learning effect the ICT has on the students and lecturers, their proficiency and confidence of the knowledge, skills and attitude they have acquired. This is what Wagner et al. (2005) called students’ impact in their conceptual framework for ICT.
The transportability and transfer in CIPP product and Kirkpatrick serve the same function of analyzing whether the skills, attitude and knowledge learnt from the ICT training or use is useful for the teaching or the learning situation. What is the level of encouragement, motivation, drive, reward and on-going training students and lecturers are provided with?  Finally, sustainability and results in the CIPP product and Kirkpatrick evaluation both help measure the worth of the investment to determine whether the results are favourable enough to be able to sustain, to modify or to stop the project. It also measures whether the desired outcome are being achieved (see Figure 3). 
This theoretical framework guided the development of the instruments (survey questionnaire, interview questions and observation checklist) used in (ADEDOKUN-SHITTU, 2012)’s study considering the four stages involved in both. Owston (2008) asserts that Kirkpatrick’s model not only directs researchers to examine teachers’ and students’ perceived impacts of learning but also helps them to study the impact of the intervention (technology) on the classroom practice. He also identified that both CIPP and Kirkpatrick models are suitable for assessing overall impact of an intervention. 
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Figure 3: Blend Model for Impact Studies

The ICT Impact Assessment Model

This model is conceived as a conceptual framework for researchers on impact assessment and is made up of the themes generated from (ADEDOKUN-SHITTU, 2012)’s study and named ICT IMPACT ASSESSMENT MODEL. The themes are: positive effects, challenges, incentives and integration as illustrated in the figure 4 below. This model is represented in a cyclic form because the assessment process can start from any stage and the assessment could be done individually or holistically. This makes it useful for both formative and summative assessment of ICT integration in teaching and learning. 
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Figure 4: Adedokun-Shittu ICT Impact Assessment Model Layout

Positive effects comprise benefits, students’ response and ICT compatibility/comfort in teaching and learning. The benefits include; ease in teaching and learning, access to information and up to date resources, online interaction between staff and students, establishing contact with the outside world through exchange of academic work and achieving more in less time are some of the contributions of ICT to teaching and learning. Among the students’ response to the use of ICT identified by both students and lecturers are; students’ punctuality and regularity in class, attentiveness, high level of ICT appreciation. 

The class is interactive and students enjoy it and prefer online assignment to offline. They use internet to search for resources and are often times ahead of the lecturer, teach lecturer use of some softwares and they contribute greatly in class. Students are pleased with the product of their learning with ICT and lecturers’ proficiency in ICT skills has aided their comfort level and their ability to adapt it to their teaching needs. Authors like Rajasingham (2007); Wright, Stanford & Beedle (2007); King, Melia & Dunham (2007); Madden, Nunes, McPherson, Ford & Miller (2007); Lao & Gonzales, (2005) have also found similar outcomes as positive effects of ICT in teaching and learning.

Challenges in this model include; problems, constraints and technical issues. Among the problems are; plagiarism, absenteeism and over reliance on ICT. Constrains identified especially in the Nigerian context are; large students’ population, inadequate facilities and limited access in terms of working hours, insufficient buildings for the conduct of computer based exam, insufficient technical staff, no viable policy on ICT in place and epileptic power supply. The technical issues revolve around hardware, software and internet services. Many authors such as; Ether & Merhout (2007); McGill and Bax (2007); Ajayi (2002); Abolade and Yusuf (2005) have discussed some of these issues as challenges of ICT in education settings. 

The third component of this model is incentives and compose of four issues that include; accessibility, adequacy, training and motivation. King, et.al (2007) in a related study also derived incentives as part of the four themes found in their study. Other researchers that have suggested these incentives as part of ICT integration issues are; King, et.al (2007); Madden et.al (2007); Yusuf (2005); Robinson (2007); Selinger & Austin (2003). These incentives need to generate some impact to be felt in the area of integration into teaching and learning before the deployment of ICT facilities in Higher Education Institutes could be deemed productive. Hence, the fourth part of this model is integration. Some of the areas where integration is required are; ICT integration in teaching and learning, ICT integration in curriculum, ICT-based assessment, and a blend of ICT-based teaching and learning methods with the traditional method. Robinson (2007) formulated the concept of re-conceptualizing the role of technology in school to achieve student learning. He recommends coordinated curricula, performance standards and a variety of assessment tools as part of best practices in the school reform. 
This new model encompasses some of the suggestions given by some authors on the issue of technology integration in teaching and learning.  Kozma (2003) in conjunction with the Second Information Technology in Education Study (SITES) in an international study conducted across 28 countries suggested four international criteria for selection of technology-based countries for the study. The criteria include; significant changes in the roles of teachers and students, goals of the curriculum, assessment practices, educational infrastructure; substantial role or the added value of technology in pedagogical practice; positive students outcomes and documented impact on learning; and finally, sustainability and transferability of the practice to all educational levels in country. Wankel and Blessinger (2012) reiterate that technology should be used with a clear sense of educational purpose and a clear idea of what course objectives and learning outcomes are to be achieved. Kozma (2005) suggests the following policy considerations for ICT implementation in education; create a vision and develop a plan, align policies, monitor and evaluate outcomes. To create a vision and develop a plan that will reinforce broader education reform, he suggests that the technology plan should describe how technology will be coordinated with changes in curriculum, pedagogy, assessment, teacher professional development and school restructuring.

Waddoups’s (2004:pp.4–5) also recommends four technology integration principles that can help:
1. Teachers, not technology, are the key to unlocking student potential and fostering achievement. 

2. Teachers’ training in, knowledge of, and attitudes toward technology are central to effective technology integration. 

3. Curriculum design is critical for successful integration. Several studies emphasize the effectiveness of integrating technology into an inquiry-based approach to instruction. Technology design must be flexible enough to be applied to many settings, deliver rich and timely feedback, and provide students multiple opportunities to engage with the content. 

4. Ongoing formative evaluations are necessary for continued improvements to integrating technology into instruction.

To further see the consistency of this new model with earlier models on evaluation and assessment, the blend model that shows the relationships between Kirkpatrick’s and Stufflebeam’s CIPP model as illustrated in the Figure 3 is compared with the new model. To determine how the new model fits in to the blend model, a link model is derived to see the similarities and differences between them. It also shows a gap that was left behind in the blend model which was closed by the new model (see Figure 5).
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Figure 5: The Link Model

This new model combines as positive effect, the reaction/impact and learning/effectiveness of both Kirkpatrick and CIPP model. Behavior and transportability in the blend model are translated as incentives that drive both teachers and learners to integrate ICT in teaching and learning. Integration in the new model explains result and sustainability in the blend model since the result of deployment of ICT in teaching and learning is expected to be successful and sustainable integration in the education system. However there exist a gap that was left behind in the blend model and this new model has provided a filler to occupy it. This gap is “challenges” which is neither an element of the CIPP nor the Kirkpatrick models. Challenge(s) (constraints and problems) determine what factors hinder ICT impact on teaching and learning in the perceived impact of both lecturers and students. It is ascertained to be an essential part of ICT impact assessment because of the evolving nature of technology. 

In support of this, Ashraf, Swatman and Hanisch (2008) developed an extended framework that demonstrates that ICT projects can lead to development, but only when local social constraints are addressed. Desta (2010) expresses that students and educators in developing countries often lack access to computers and software and they are not always trained in how technology can aid learning. Kozma in Wagner et al. (2005) reiterated that policymakers in developing countries need to address the barriers to ICT use. These involve the gaps between what actually exist in the teaching and learning situation and the desired, any technical issues with regard to the existing technologies, new updates in software, hardware or networking. Many authors (Kozma, 2005; Yusuf, 2010; Ololube, Ubogu & Ossai, 2007) have addressed challenges related to teacher preparation, curriculum, pedagogy, assessment, and return on investment as barriers to ICT deployment in education. All these culminate into the new element (challenges) which necessitates an extension of the blend model thus leading to the developed ICT impact assessment model. 
No matter how perfect an implementation is, it will definitely have some loopholes that need to be observed to achieve optimal benefit. Likewise the essence of assessment or evaluation (formative or summative) is to examine if an implementation is achieving its desired goals. Thus to determine this, it is essential to foresee any immediate or future challenges to the successful implementation of the program. Specifically since this new model is on ICT impact assessment and ICT is an ever evolving subject; it is thus appropriate to from time to time, assess the challenges, gap and update needed to meet up with the developing nature of ICT required in the education system. 

A confirmation on this could be made through the concluding words of Wright, et.al (2007) in a study assessing how blended model improves teacher’s delivery of education curriculum. Concluding on the problems encountered by both teachers and students in the blended model, they resolved through Murphy’s Law dictum thus; “… ‘Anything that can go wrong will!’ certainly applies to technology…. These issues of access and connection speed continue to present challenges.” P. 59

This model however does not present itself as a proven framework for ICT impact assessment because it has not been tested or established as an assessment tool. Rather it is a research outcome that submits itself to scrutiny and experimentation in this field before it can be accepted and recognized as a model for assessing ICT impact in education.

Conclusion

The ICT impact assessment model discussed in this article is conceived as a conceptual framework for researchers on impact assessment. It extends the CIPP and Kirkpatrick models of evaluation by adding an important element “challenges”. Positive effect in this new model combines the reaction/impact and learning/effectiveness of both Kirkpatrick and CIPP model. Behavior and transportability in the blend model are translated as incentives that drive both teachers and learners to integrate ICT in teaching and learning. Integration in the new model explains result and sustainability in the blend model since the result of deployment of ICT in teaching and learning is expected to be successful and sustainable integration in the education system. The evolving nature of ICTs in education necessitates addressing the challenges related to teacher preparation, curriculum, pedagogy, assessment, technical issues, updating and maintaining ICT facilities and return on investment. This is why the extension element “challenges” is crucial for impact assessments and it gives this new model an edge over existing models that are devoid of this element. Researchers should therefore put this new model to test in both formative and summative evaluation of ICT in education to see its usability in the field.
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