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Abstract: We (1) present an argument that anchored, case-based instruction, delivered interactively 

over the WWW has benefits for the conceptual development of preservice teachers, and (2) argue 

that a commonly-used measure can be modified to provide sophisticated insights into conceptual 

change. These goals are met by providing evidence from a two-group, large-scale experimental 

study of preservice teachers using multimedia, anchored cases in their preservice literacy methods 

courses.  

 

Teachers deal with complex issues in classroom instruction, and anchored, case-based methods provide a 

way for learners to engage this complexity while developing their content knowledge in context (e.g., Kinzer et al., 

in press; Merseth, 1991). The CTELL (Case-Based Technologies for Literacy Learning) project (Kinzer et al., in 

press; Shrader et al., 2003) provides a vehicle where the complexity of classroom environments is presented in an 

anchored case-analysis format through an unstructured, multimedia interactive environment. Embedded in the 

CTELL cases are 12 principles of effective reading instruction that are grounded in the research literature (these 

have been described elsewhere, e.g., Shrader et al., 2003). From a research perspective, and the subject of this 

presentation, the issues become: How can conceptual change be measured?, and How does conceptual change differ 

across groups of learners instructed with and without the CTELL cases? To measure conceptual change, we draw 

heavily on Beyerbach (1988; see also Artiles & McClafferty, 1998). We agree that concept webs provide insight into 

how learners restructure their knowledge (in our case, their knowledge of the principles of effective reading 

instruction) in ways that make them central to their conceptual understanding. 

 
Method  

N = 365 preservice teachers in literacy methods classes were administered a concept web assessment at the 

beginning (pre) and the end (post) of the semester (n = 199 experimental, using CTELL cases; n = 166 control, 

traditional instruction through lectures, field experiences and readings). After a discussion and three sample concept 

webs were provided, they were asked to draw a central node labeled "effective reading/literacy instruction," and 

were given ten minutes to draw a concept web around that node. To investigate the effect of CTELL cases, 

conceptual change was operationalized through changes in the concept maps of students pre-and post-instruction. 

Treating the concept map as the data unit, the two commonly-used measures for conceptual change were the degree 

of differentiation (total number of discrete nodes) and the degree of hierarchical organization (maximum number of 

subordinate levels) (Beyerbach, 1988). In this proposal, we refer to the former as intensity and the latter as depth. 

Beyerbach (1988) argued that change in intensity and depth correspond to conceptual change. More formally, 

counting the central node as level 0, if there were n1 nodes at level 1, n2 nodes at level 2, and so on, up to nl nodes at 

level l, then intensity, I = n1 + n2 + … + nl and depth, D = l.  

Treating gain in intensity and depth as the two dependent variables, a MANOVA did not reveal any 

significant difference between the control and experimental groups (F = 1.275, p = .281). Univariate analysis also 

did not reveal any differences on gains in intensity (F = .469, p = .494) or on depth (F = 1.235, p = .267). Thus, 

using these commonly-used measures of intensity and depth leads one to conclude that there was no significant 

difference in the conceptual change of students who were taught with vs. without CTELL cases. However, a 

limitation of this analysis is that it considers intensity and depth as separate measures of conceptual change. We 

argue that a more powerful measure of conceptual change would be one that combines the differentiation and 

hierarchical organization characteristics of a concept web. Insofar as we are aware, these measures do not exist. 

Applying the mathematical principle of rearrangements, two adjusted measures were developed.  

The intensity of a node was adjusted for its hierarchy (Morine-Dershimer, 1993). For a node that occurs l 

levels away from the central node (the center node being level l = 0), its hierarchical leverage is 1/l, i.e., the further it 
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is away from the center node, the lower its leverage. Thus, by multiplying the number of nodes at a particular level 

with their hierarchical leverage, we obtained an adjusted measure of intensity, 
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on this measure better captures an overall movement up or down a concept map’s hierarchy, providing evidence for 

cognitive reorganization (Jones & Vesilind, 1996). To get a more accurate measure of hierarchical organization, the 

depth of a concept web was normalized by its un-adjusted intensity to give adjusted depth, 
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It is easy to see that a given number of nodes distributed over fewer levels imply lower depth in the concept web 

whereas the same number of nodes distributed over many levels implies greater depth in the concept web.  

 

When the previous statistical analysis was repeated with the adjusted measures of intensity and depth, 

results suggested a significant multivariate difference between the control and experimental groups (F = 6.799, p = 

.001). Univariate analysis revealed that experimental groups (M = 2.31, SD = 4.39) had significantly (F = 6.540, p = 

.011) greater adjusted intensities than control groups (M = 1.08, SD = 4.79). Furthermore, experimental groups (M = 

-.043, SD = .11) had significantly (F = 11.696, p = .001) lower depth in their concept maps than the control groups 

(M = -.0063, SD = .09). These results—using both unadjusted and adjusted measures—provided confirmatory 

evidence for an exploratory analysis (not reported here due to space constraints) of experimental data from the 

previous year (n = 166 control, n = 201 experimental). Thus, using these measures of intensity and depth in place of 

the more commonly-used measures noted above, one can find differences in conceptual changes that would not have 

been discovered. 

 
Discussion and Implications  

The results indicate that preservice teachers became more aware of the centrality of the literacy principles; 

thus the CTELL cases prove a potential vehicle to broaden their understanding. While there were no differences in 

the number of discrete nodes, nodes were closer, in terms of ordination, to the central node in the concept webs of 

experimental groups. This provides evidence of cognitive reorganization in terms of movement up the hierarchy of 

the concept map. Because there was also no difference in the maximum number of sub-ordinate levels, this implies 

that the upward movement was accompanied with a spreading across the levels. Our results using the 

reconceptualized measures to analyze concept webs imply that CTELL cases are effective in providing an 

understanding of the centrality of concepts related to the principles of effective reading instruction.  
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