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The Impact of Cognitive Load On the Critical Reflection of Pre-service Teachers

Introduction
Reflection has become a vital component in teacher preparation programs nationwide, and for good reason (The Association of Teacher Educators, 2003; Hatton & Smith, 1995). The process of reflection has been described as a beneficial practice for teachers, and reflection has been identified as an “academic virtue and source of privileged knowledge” (Fendler, 2003, p. 16). Additionally, teacher education literature emphasizes the need for reflection of pre-service teachers (Howard, 2003).

Pre-service teachers participate in a variety of reflective activities throughout their teacher preparation program including reflective journaling, peer teaching demonstrations, case studies, and action research projects.  The benefits of critical reflection have been researched and documented.  Specifically, critical reflection is a method that can increase the frequency of higher-order thinking questions (Epler & Broyles, 2008). Additionally, video technology has been described as useful tool for self-reflection that promotes teacher development and is an appropriate method for self-reflection (McCurry, 2000; Ovens & Tinning, 2009). Even so, it is important to consider the nature of reflective experiences. Are reflective experiences constructed in a manner that maximizes depth of thinking and ultimately higher-level learning?  Does critical reflection ultimately lead to a change in teaching behaviors and skills?

Theoretical Framework
When examining pre-service teacher critical reflection, researchers must consider cognitive load theory (CLT).  Cognitive load is defined as a “multidimensional construct representing the load that performing a particular task imposes on the learner’s cognitive system” (Paas, 1994, p. 353). Cognitive load theory assumes that the human cognitive architecture includes a very limited working memory.  In fact, according to Peterson and Peterson (1959), “without rehearsal, information in working memory is lost within about twenty seconds” (p. 198).  Cognitive load is a crucial factor in the learning of complex tasks.  In most cases, cognitive load is not viewed as a mere by-product of learning, but plays a major role and quite often, determines the success of instructional interventions (Paas, Touvinen, Tabbers, & Van Gerven, 2003).  High cognitive load can even have negative impacts on learning.

Based upon cognitive load theory, a review of critical reflection methods used in a teacher preparation program is necessary.  Are reflective experiences for pre-service teachers designed with cognitive load in mind?  Do reflective experiences that create higher cognitive load impact (or even negate) the learning that can occur through reflection? The overall objective for this exploratory study was to describe if an increase in cognitive load impacts the critical reflection experience of pre-service teachers.

Methodology
Twenty-eight Career and Technical Education (CTE) pre-service teachers were randomly placed into 14 teaching teams.  The teams taught a pre-written lesson which was videotaped.  After the lessons were taught, groups were asked to reflect upon their teaching while viewing the video. Seven groups were randomly assigned to an experimental group and the remaining seven assigned to the control group.  The experimental group’s self-reflection process was designed to create a higher cognitive load.  The experimental group was asked to reflect on the frequency and cognitive levels of questions, ability to communicate with students, discussion techniques, and the ability to demonstrate flexibility (Danielson, 2007).  The control group’s self-reflection form focused only on the frequency and cognitive levels of questions. Participants also engaged in focus group interviews after the second round of teaching.  Focus groups were designed to explore the participants’ experiences during the reflection process.

Findings
A variety of themes emerged during initial data analysis from the focus group interviews. Specifically, the challenges of reflecting on multiple areas (higher cognitive load) emerged from the data.  The pre-service teachers expressed that they were “focused on trying to get answers for all the different parts rather than really focusing...thinking critically.” Additionally, the pre-service teachers found it difficult to reflect on multiple areas by watching their video only once because “to catch it all you’re probably going to need to watch it four times.” The pre-service teachers indicated the positive results of reflecting specifically on questioning. Asking pre-service teachers to identify the cognitive level of questions “made Bloom’s taxonomy real and meaningful.”  Thus, while reflection on multiple areas was difficult, the process did result in a change in their teaching behavior.

Conclusions
The findings indicate that cognitive load does have an impact on the critical reflection of pre-service teachers.  In fact, when pre-service teachers are asked to reflect on multiple areas, the higher cognitive load can impact specific teaching skills.  However, even though being asked to reflect upon multiple areas was difficult, the pre-service teachers in this study were able to consciously adjust their teaching and improve their lesson after the initial teaching round.  If the cognitive load is decreased, it can be hypothesized that transfer of specific teaching skills would be increased as a result of the reflection process.

Recommendations
Based upon the findings of this study, the researchers recommend the following:
· Reflective experiences for pre-service teachers should take into consideration cognitive load and must have a clear purpose and objective.  If not, pre-service teachers may experience higher cognitive load decreasing the effectiveness of the reflective experience.
· Reflective experiences of pre-service teachers should not be overwhelming and need to be designed to decrease the cognitive load.  Pre-service teachers should not be asked to reflect upon multiple constructs of teaching at one particular time.
· A follow-up study should investigate the impact cognitive load has on the transfer of specific teaching skills from critical reflection.  The study should examine the number of constructs to be included in reflective experiences in order to optimize transfer of skills.
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