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Abstract

The current study utilized a mixed methods design to compare engagement and self-efficacy between second grade students who were randomly assigned to participate in math problem-based learning (PBL) and those who participated in teacher and textbook focused instruction. In PBL, students are presented with an ill structured problem they are responsible for solving, with their teacher guiding them rather than providing direct instrution.  Results from hierarchical linear modeling of student surveys on engagement and self-efficacy indicated that PBL students engaged in more collaborative learning than their counterparts. Follow up case studies of the PBL classrooms with the highest and lowest student reports of engagement and self-efficacy revealed stark differences in teacher and classroom components that provide context and for student survey responses. The classroom highest on these constructs had students who asked questions, completed more than the minimum, and showed their work, while in the classroom lowest on these constructs, the teacher provided more structure than PBL lessons posited, had to prompt her students to begin activities, and had students who did not show or complete their work. Implications offer suggestions for instructional practices that might assist with promoting student engagement and self-efficacy in math. 
Purpose of the study:

The purpose of the study was to compare engagement and self-efficacy between second grade students who experienced problem-based learning (PBL) and those who experienced traditional, teacher directed instruction; and to understand the components of the PBL classrooms with the highest and lowest student reports of engagement and self-efficacy.

Methodology:

All 10 elementary schools in a rural Southwestern district in Virginia participated in the current study, with second grade classrooms as the focus. Five of the schools were randomly assigned to serve as PBL schools and five control schools who would recieve traditional instruction in the district that was primarily lecture and textbook based. A total of 465 students participated. PBL students experienced a unit where the overarching problem they were charged with solving was that they had to decide how to spend money donated by a benefactor to benefit their local animal shelter. To do this, staff designed activities that followed the instructional style of PBL, including groupwork, open ended questions, and tasks without a single correct answer. Students were given a 22 item survey about their engagement and self-efficacy in math near the end of the unit and cameras were set up to record lesson implementation in the PBL classrooms. Factor analyses were done on the student engagement questions to understand what types of engagement were present in the surveys and then hierarchical linear modeling (HLM) was used to compare the three resulting factors and self-efficacy between group and gender. Case studies were then done on the PBL classroom where students reported the highest engagement and self-efficacy and the classroom lowest in these constructs.
Findings and Results:

Findings from the factor analyses indicated the presence of three engagement factors: ersistence and focus, collaborative learning, and interest/enjoyment. HLM results indicated that PBL students engaged in more collaborative learning than their peers who experienced traditional, teacher directed instruction. The case studies yielded key differences in the classrooms with the highest and lowest student reports of engagement. The teacher who had the highest levels of these constructs gave students the choice and freedom PBL posits and had students who asked questions and showed and completed their work, while the teacher lowest in this construct provided extra structure that went against the PBL style and had students who needed her prompting to begin their work and did not show or complete their work.
Conclusions and Recommendations
Findings from the current suggest that PBL is an instructional approach that can help promote collaborative behavior, even in students as young as second grade. Additionally, the factor analysis results yielded three different types of engagement than prior frameworks on this construct that have traditonally focused on high school and college students. It is possible that when studying elementary students, the engagement framework from the current study may be more appropriate than other posited frameworks, or that if researchers are studying this construct, they should not assume the types of engagement in the data represent the ones they used as a framework. The case studies revealed classroom components and dynamics that provided context for students survey responses and illustrated what classrooms looked like that were high or low in engagement and self-efficacy. By allowing students choice and freedom per PBL guidelines, Allison gave her students the opportunity to feel a sense of accountability in their work and develop interest and confidence with their open ended math tasks. Mandie, however, provided students with more structure than PBL posited and did not give them the opportunities they needed to feel a sense of ownership of the material. Consequently, they did not feel the interest, value, or confidence in their work that Allison’s students reported. Their student work also looked very different, with Allison’s students showing and completing their work, while Mandie’s students did not use the tools they were given. These findings suggest that providing students with choice and autonomy that are central to PBL can help foster student engagement and self-efficacy and that student work can be a used to gauge these constructs. Examining student work may be a more feasible way to measure engagement and self-efficacy in research, as these are student artifacts that are part of the intervention and do not require extra time or facilitation, or these could be important supplemental evidence to survey data.
