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Evaluation Questions, Criteria and Types

The evaluation of multimedia used for teaching and learning (educational technology) is a complex field of inquiry. Evaluators and researchers need to consider a number of factors before embarking on their investigation including the nature of the evaluation question being asked, the paradigm of inquiry being adopted and the methodology employed. 

The way in which evaluation of educational technologies is carried out will be fundamentally affected by the evaluation question being asked (Ehrmann, 1999). Different evaluation questions connote different types of evaluation and evaluators must be clear about the evaluation question they asking in order to determine the nature of evaluation required. Broadly speaking, educational technology developers interested in refining and improving their programs will be more interested in formative evaluation, while those interested in determining the effects of new technologies will be interested in summative, integrative or impact evaluation (Draper, Brown, Henderson & McAteer, 1996; Alexander & Hedberg, 1994).

Summative evaluation aims to assess the immediate effectiveness of educational technology once it has been implemented for use with students, while integrative evaluation focuses on the integration of educational technology within the whole learning environment with the aim of improving this integration. Impact evaluation is similar to summative evaluation in that it also considers the effectiveness of educational technology. However, its focus is on the long-term rather than the short-term effectiveness of the program. Impact evaluation, therefore considers questions such as whether learning outcomes have been transferred to the context of use or analogous situations. 

The question of how efficacious educational technologies are is concerned with whether or not a program has produced the desired effect. This type of evaluation is, therefore, summative or impact in nature. Different criteria may be used to judge this effectiveness, such as cost-effectiveness, staff redeployment or students’ learning outcomes. If evaluators adopt a student-centred approach the central focus becomes students’ learning outcomes. 

Students’ Learning Outcomes

The outcomes of student learning may be either learning products or learning processes. Learning products refer to what students have learned while learning processes refer to how students have learned. These two domains are not mutually exclusive, and in fact are often complementary. Clearly how an individual goes about their learning can affect what the individual actually learns. The most common way to evaluate learning products is through student assessment via assignments, essays, quizzes or exams. These types of assessment may focus on students’ factual knowledge or conceptual understanding of a content area. 

Learning processes refer to either cognitive or contextual processes. Cognitive and metacognitive processes (such as problem solving and critical thinking skills, self regulation and reflective thinking) have had a long research history in psychology and education and shed light on how these processes affect learning. The evaluation of contextual processes considers the greater learning environment and how the interaction between elements in the environment (including students) affect learning. Whether students work alone or in a group or have tutor support while using educational technologies are examples issues associated with contextual learning processes. 

Paradigms of Inquiry and Methodology

Once specific evaluation questions have been decided upon, the way in which the evaluation will be carried out must be determined. Evaluators’ decisions in this area will be influenced by their beliefs about and preferences for paradigms of inquiry and methodology. The two dominant paradigms of inquiry in educational evaluation (positivist and interpretivist approaches) lie at opposite ends of the epistemological spectrum. The positivist approach emphasises objectivism, researcher independence, value free inquiry and the prediction of outcomes. The interpretivist approach emphasises subjectivism, researcher dependence, value bound inquiry, and the development of “working hypotheses” leading to greater understanding (Guba & Lincoln, 1988; Reeves & Hedberg, 2000; Reichardt & Cook, 1979). 

In addition to a paradigm of inquiry evaluators must select a methodological approach. Here the ends of the spectrum are represented by quantitative methods on the one hand and qualitative methods on the other. Quantitative methods are characterised by “measuring variables and analysing the relationships among them with descriptive and inferential statistics” (Reeves & Hedberg, 2000; p. 19). Qualitative methods emphasise “the human being as the primary evaluation instrument” (Reeves & Hedberg, 2000; p. 21) and conduct evaluation through ethnography and case studies (Reichardt & Cook, 1979). 

Traditionally positivist paradigms of inquiry have been associated with quantitative methodologies while interpretivist paradigms of inquiry have been related to qualitative approaches. More recently eclectic or mixed–method approaches to evaluation have been advocated which allows evaluators to combine and mix paradigms of inquiry and methodologies (Patton, 1988; Reeves & Hedberg, 2000). 

Evaluation Designs and Models

The majority of educational evaluation and research associated with educational technology has used positivist-quantitative approaches using comparative studies or experimental designs (Reeves, 1995; Alexander & Hedberg, 1994). Comparative studies usually aim to make a comparison between an educational technology innovation and some form of “traditional” instruction. Evaluators identify the desired learning outcomes for a course or content area and compare two groups of students across modes of delivery (eg. lectures versus computer facilitated instruction). Students complete pre- and post-tests before and after their class. Any differences between groups in terms of changes between pre- and post-tests are attributed to the different modes of delivery. 

Despite their pervasive use, comparative studies have been widely criticised in the educational literature (Alexander & Hedberg, 1994; Wills & McNaught, 1996; Draper, 1997). The fundamental criticism of this design is that evaluators cannot assume that, apart from the treatment variable, all elements in the two learning environments are the same. Learning environments represent a complex array of interrelated variables, which, acting together, result in student learning. When one variable is changed in the learning environment (such as mode of delivery) other variables in the environment may also change. For example, when comparing a group of students in a lecture theatre without technology with a group of students in computer lab with technology, a number of elements in the environments are different—not just whether or not educational technology is provided (see Draper, 1997). Therefore, evaluators attempts to control variables across treatment conditions are seen as untenable making it difficult to attribute any significant results solely to the provision of educational technology. For this reason evaluators and researchers have questioned the validity and usefulness of comparative studies in educational contexts. 

Another positivist-quantitative evaluation approach is to use a simple pre-test-post-test design. Rather than comparing groups, a single group is assessed against a predetermined and absolute criterion. Students are usually asked to complete a pre-test and then a post test after interacting with a item of educational technology, usually a computer facilitated learning module. When this design is employed changes in knowledge or understanding are often attributed to the piece of educational technology. However, this conclusion is also difficult to support in most learning environments. As mentioned above, computer facilitated learning environments are made up of a number of variables which may influence student learning products (eg. the computer package, tutor support, peer support, reference texts or notes). The conclusions evaluators draw when using this design must accommodate this complexity. If significant changes in students’ knowledge or understanding are recorded using this design, it seems safe to conclude, not that the educational technology per se is effective, but that students’ entire learning experience with educational technology is effective in the short term. 

The routine application of positivist-quantitative approaches, particularly comparative studies, to investigate complex computer facilitated learning environments led to a call for more interpretivist, context based, qualitative approaches to summative evaluation. The evaluation possibilities using this approach are too varied to cover adequately in this short paper. As an example, consider the approach taken by Herrington and Oliver (1999) in their investigation of higher order thinking used by students while completing a multimedia program. 

Herrington and Oliver (1999) were interested in evaluating cognitive processes associated with a situated learning environment. On the basis of previous research they developed six categories of conversational corroboration. These categories reflected higher order thinking skills used by individuals while completing an educational task. Four groups of student pairs were asked to complete a multimedia program over two weeks and were recorded on video. By analysing transcripts of conversations which took place between pairs of students, Herrington and Oliver were able to show that higher order thinking was a major component (around 70%) of students’ conversations while using the program. They were also able to show that there was a great deal of variability in the types of higher order thinking processes pairs of students engaged in. Herrington and Oliver attributed this level of engagement to the educational design of the multimedia program (situated learning). 

Conclusion
The types of evaluations developers are able to use to investigate the efficacy of educational technologies are complex and varied. If a student learning approach to summative evaluation is adopted, evaluators need to plan their investigation carefully and consider a number of components in the evaluation. The critical issues are whether or not students’ learning products or processes are being investigated (or both), the paradigm of inquiry and the methodology adopted. Particular care should be taken with experimental designs as they are often inappropriately applied in complex learning environments, leading to unsustainable conclusions. 
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