

  sustainability-12-02101




sustainability-12-02101







Sustainability 2020, 12(5), 2101; doi:10.3390/su12052101




Article



The Effect of Structured Feedback on Performance: the Role of Attitude and Perceived Usefulness



Sarah Cheah * and Shiyu Li





School of Business, National University of Singapore, Singapore 119245, Singapore









*



Correspondence: sarahcheah@nus.edu.sg







Received: 31 December 2019 / Accepted: 4 March 2020 / Published: 9 March 2020



Abstract

:

In higher education, university students need to be equipped with the necessary knowledge and skills for their future workplace. Companies provide opportunities for students to participate as trainee consultants in innovation-related projects as a form of experiential learning. We designed a quasi-experimental study to investigate how supervisors’ structured feedback can influence students’ learning and project performance. We recruited 28 business school final year undergraduates who formed teams of four students either by themselves or with the help of the school. We randomly assigned three teams with 12 students to the treatment group and four teams of 16 students to the control group. In the treatment group, company supervisors were asked to provide structured written feedback for the treatment group using structured feedback forms, which focus students’ attention on task level, process level, and self-regulation level at three project milestone stages. In the control group, students received feedback from company supervisors without any feedback form. At the end of this project, a survey was conducted to measure students’ attitudes toward feedback in supporting learning and their perceived usefulness of company supervisors’ feedback. The results show that company supervisors’ structured feedback positively affected students’ overall project performance in presentation and report, and students’ positive attitudes toward feedback and perceived usefulness of company supervisor’s structured feedback are positively related to students’ report performance.
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1. Introduction


The world is presently facing environmental challenges, such as global warming, that have enormous impact on economic growth of many countries [1]. Hence, much research has been done on the concepts of sustainable development, which is defined as a reaction to concern about how the environment is affected by and in turn affecting our society [2]. According to the Brundtland Commission, sustainable development is defined as “development that meets the needs of present without compromising the ability of future generations to meet their own needs” [3] (p. 128). Education plays an important role in adapting changes toward sustainable development [4], which promotes the development of the knowledge, skills, understanding, values and actions required to create a sustainable world, to ensure environmental protection and conservation, promote social equity, and encourage economic sustainability [2] (p. 50). According to United Nations Educational, Scientific and Cultural Organization (UNESCO), education for sustainable development (ESD) adapted certain important elements, including promoting critical, innovative and reflective thinking and learning in educational programs. Hence, innovative pedagogical methods should be adopted in current education institutions to facilitate ESD and promote students’ critical thinking, creativity and reflective thinking, which are essential for education on sustainability [4].



Transformative learning is one type of learning that is usually adopted for ESD, which places heavy emphasis on student’s dynamic qualities or abilities to address uncertainty. This is achieved by critically reflecting on one’s knowledge and experiences [5]. The key focus is on what students have learnt instead of what teachers or supervisors have taught [6]. In this new method, it encourages students’ self-learning under teachers’ supervision as it enables students to develop abilities to manage and apply the knowledge [6]. According to the experiential learning theory, learning is defined as “the process whereby knowledge is created through the transformation of experience. Knowledge results from the combination of grasping and transforming experience” [7] (p. 67). In Kolb’s model, a concrete experience is necessary for reflective observation. After reflecting on it, learners can form abstract conceptualization and hence actively try out what they have learned. The main concept is experimentation and reflection, which are the key elements for ESD. In this learning method, learners are self-determinants of the learning by experimenting and reflecting.



To promote ESD based on experiential learning theory, project-based learning (PBL) is one of the most suitable experiential learning approaches, as it emphasizes that learners acquire new knowledge based on their previous knowledge and experience [8]. PBL is an inquiry-based method that focuses on learning by doing, in which learners solve problems by searching various resources in the real world within a given period of time [9]. It is a pre-professional practice that aims to link learnt knowledge with operation—specifically, joining experimental learning to real life applications [8]. PBL places heavy emphasis on learners’ autonomy and initiative. Besides that, it requires students to integrate knowledge from diverse disciplines. It helps students to develop their collaborative and team spirit. Hence, it enables learners to develop skills in technical, contextual, and behavioral realms [8,10], which are important for their future professional competency. In addition, PBL stimulates learners’ innovative thinking, productive thought, and motivation to learn and work on problems [8].



PBL encourages learners to accomplish a task within a specific period under the guidance and support from supervisors [9]. The capstone project based on PBL is a multifaceted assignment that is designed for students who have high academic skill and is often carried out in the final year schooling [11]. The importance of PBL leads many higher educational institutions to offer internship and field service project (FSP) programs with companies for their students. FSP programs aim to help students gain practical experience by learning in a real-work environment. Several studies addressed students’ FSP programs from different dimensions, including methods, effectiveness and evaluation of such programs. Some studies showed that students rate their internship experience favorably, citing factors like organizers’ operational and administrative efforts in determining the success of the internship program [12].



As students work on their field service projects to complete certain projects under the guidance of a supervisor, feedback is very important for their knowledge acquisition and improvement. One earlier study addressing this topic showed that further education by assessment with feedback was of benefit to interns’ performance [13]. Another study from the health sector found that interns, in general, are unable to confidently judge their own performance [14]. Some researchers focused on enhancing feedback effectiveness by giving educators some tips [15,16] and strategies [17] or by suggesting that delivering feedback is a supervisory skill that should be learned in special workshops [18].



Feedback plays an important role in determining students’ performance and learning in unstructured learning environment such as internship and field service projects. A recent research by Al-Hattami in 2019 [19] highlighted the importance of providing constructive feedback as a crucial tool to the process of teaching and learning. Prior studies focus only on suggesting better ways to evaluate and improve teachers’ feedback in traditional classroom setting with structured content [20,21], but there are limited studies that examine the relationship between company supervisors’ structured feedback and undergraduates’ oral and written performance when working on company projects as part of their higher education in business, and little empirical research on how students’ attitudes and perceived usefulness toward feedback affect their oral and written performance. Hence, this drives our motivation to conduct this study. In this study, we aim to investigate the impact of offering structured feedback to FSP students on their performance in reports and how such feedback impact can be influenced by the perceived usefulness of the feedback and student’s attitudes toward the feedback. The relations and interactions between these factors are discussed in this paper. The originality of our study therefore lies in our empirical experimental study of the effect of company supervisors’ feedback, students’ attitudes toward feedback and perceived usefulness of feedback on students’ performance outside traditional classroom learning, particularly in the unstructured PBL context that has not erstwhile been empirically examined. From a theoretical perspective, this study will deepen our current understanding of the factors influencing students’ performance and shed light on the potential benefits of using structured feedback in FSP programs. In practice, lecturers and supervisors of FSP programs can gain insight on how to utilize feedback in their programs and what to expect from implementing such feedback.




2. Background and Hypotheses


As students work on their projects under the guidance of supervisors, feedback is very important for their knowledge acquisition and improvement. Effective and useful feedback specifically relate to the task or process of learning that reduces the discrepancies between what is understood and what is meant to be understood [22]. Feedback enhances learner’s performance by allowing them to detect and correct the errors in their current strategies and further elevates their perception of competency [23]. Supervisor’s feedback was found to be helpful in clarifying employee’s role perception and performance expectations, enabling them to modify their behavior to achieve desired performance [24].



Although feedback can improve learner’s performance, the effectiveness of feedback is determined by various factors. For example, it was established that elaborated feedback does not necessarily improve learner’s performance as compared to simple feedback [25]. Learner’s prior knowledge and task difficulty are found to moderate the effectiveness of feedback on learning performance [26]. The method that supervisors use to reduce the discrepancy between current and target states could be effective or ineffective in influencing students’ learning. To identify the factors affecting feedback effectiveness on learning performance, a model of feedback is proposed by Hattie and Timperley [22]. To close the gap between current states and desired goals, it is vital to be aware of and understand the situation and factors causing the discrepancies. Effective feedback must answer three major questions, which are where am I going (what are the goals?), how am I doing (what is the progress?), and where to next (what kind of improvement can be made to improve the progress?). While answering these questions, different levels were posited: the level of task performance, the level of process of understanding how to do a task, the metacognitive process level, and the self or personal level. Feedback has varying degrees of impact across these levels.



To answer the question of where am I going, learners and supervisors must not only set specific goals that have appropriate challenges, but also be committed to these goals. Next, to know clearly the question of how am I doing, assessments or tests can be given to help the learners to understand better. For the last question of where to next, the feedback provided can include greater challenges, higher motivation and self-regulation, deeper commitment or more strategies. These three questions are usually integrated and work together when supervisors give the feedback. The effectiveness of answering these questions depends on the level at which the feedback is given, which are task level (how well tasks are understood or performed), process level (the main process needed to understand or perform tasks), self-regulation level (self-monitoring, directing and regulating of actions), and self level (personal evaluations and affect). It is vital to make sure that feedback is delivered to students at appropriate levels using suitable methods, since it has generally been accepted that some feedback is effective while other ineffective in students’ learning.



In this study, we will adopt the model of feedback proposed by Hattie and Timperly in 2007 [22] and compare its effectiveness with that of the traditional method of providing feedback. In the traditional method, supervisor’s feedback is generally ad hoc in schedule and random in content exchanges with the learners. The structured model of feedback proposed by Hattie and Timperly is differentiated from the traditional method by distinguishing supervisors’ feedback among various feedback levels. In the treatment group for our study, a structured feedback form was designed with the three levels of feedback (task, process, self-regulation) for company supervisors to provide written feedback to the students. In the control group, the company supervisors used the traditional method of providing feedback with no clear distinction among the various feedback levels. We predicted that students in the treatment group will perform better than those in the control group based on supervisors’ different methods of providing feedback.



2.1. Structured Company Supervisor’s Feedback and Students’ Presentation/Report Performance


Earley showed that level of trust in the feedback source does not affect feedback effectiveness [27]. However, the specificity of given feedback was found to affect individuals’ performance. Individuals who received specific feedback would outperform those who receive general feedback, and this is mediated by more detailed planning that is stimulated by specific feedback [27]. Feedback complexity will also affect its effectiveness [28]. There are different forms of feedback content based on different levels of complexity [29]. Simple feedback includes acknowledging learners whether the answer is correct, which is termed knowledge of results. Another type of simple feedback is informing learners of the correct answer, which is termed knowledge of correct response. On the other hand, elaborated feedback further offers detailed information of the correct answer on top of knowledge of results or knowledge of correct response.



According to Wang et al. 2019 [28], a detailed explanation in the provided feedback was more effective for improving learner’s performance since it contains more structured and supportive information to reduce learner’s cognitive load and enables the learner to integrate new information with prior knowledge. This stems from the fact that detailed feedback leads to higher germane cognitive load and learning motivation [28]. According to the cognitive load theory, a learner’s cognitive resources are limited, and excess cognitive load will impair learning process [30]. Cognitive load includes (a) intrinsic cognitive load arising from complexity of learning materials, (b) extraneous cognitive load relating to the method of presenting learning information to a learner, and (c) germane cognitive load depicting the effort to transfer knowledge into long-term memory [30]. Hence, detailed feedback helps learners to reduce ineffective cognitive load and thus increase cognitive access to error correction, as well as adopt more effective learning strategies [31]. Therefore, we predicted that structured company supervisor’s feedback is positively related to students’ performance as it can reduce ineffective cognitive effort and increase effective cognitive effort which is related to error correction and learning.



Hypothesis 1a:

Company supervisor’s structured feedback is positively related to students’ presentation performance.





Hypothesis 1b:

Company supervisor’s structured feedback is positively related to students’ report performance.






2.2. Attitudes Toward Feedback and Students’ Presentation/Report Performance


Learners’ attitudes toward feedback will largely determine the effectiveness of feedback on learning performance. However, very limited studies have been conducted to examine the role of attitudes toward feedback in affecting feedback effectiveness. As Kulhavy noted in 1977, learners can feedback may not be accepted by learners who can in fact adapt or reject it [32]. Conceptual arguments have been put forth by Butler and Winne in 1995 that the feedback given is likely to be mediated by learners’ thinking, knowledge and belief of the feedback to affect the effectiveness of provided feedback [33]. Carless and Boud in 2018 also postulated that learners have to recognize and appreciate the provided feedback, develop ability to make judgements, manage their emotional responses and act upon the provided feedback [34]. In 2012, Sutton described learners’ abilities to read, understand and use information to improve learning strategies as feedback literacy [35]. It is apparent that learners’ attitudes toward feedback will affect their learning outcome and willingness to use the feedback. Wang et al.’s study of Psychology undergraduates primarily made up for female studies revealed that feedback perception of structured explanation provided in the context of psychological statistics course was rated more positive by participants [28]. This suggested that learners’ attitudes toward feedback depends on the complexity of feedback provided and thus affect their learning performance. Strobl’s study of Applied Languages undergraduates found that a learner’s attitude toward feedback derived from online learning is likely to contribute to the mismatch between achieved performance and perceived gain from learning [36]. Building on the prior works, we argue that students’ attitudes toward structured feedback can also play a role in a student’s performance outside classroom learning, particularly in the PBL context that has not been empirically studied.



Hypothesis 2a:

Attitude toward feedback is positively related to students’ presentation performance.





Hypothesis 2b:

Attitude toward feedback is positively related to students’ report performance.






2.3. Usefulness of Company Supervisor’s Feedback and Students’ Presentation/Report Performance


Feedback perception is defined as learner’s perception of the quality of feedback and what they do with feedback [37]. Learners’ perceived usefulness of feedback has been conceptually argued to play a vital role in the effectiveness of feedback, which means that how learners perceive and understand the feedback will largely affect the effectiveness of feedback. Different forms of feedback may generate different feedback perceptions which will further influence learner’s learning outcome. Harks et al.’s study of ninth graders taking a mathematics test revealed that participants perceive process-oriented written feedback as more useful than grade-oriented written feedback [38]. They found that these high-school participants’ higher perceived usefulness of feedback positively correlated with their interest and achievement. This is in line with Wang et al.’s findings on psychological statistics course undergraduates who perceive detailed feedback as more useful and informative than non-detailed feedback, with positive effect on their achievement [28]. We posit that learners who have higher perception of feedback usefulness are more willing to make full use of it and thus benefits their performance. Hence, we hypothesize that students’ perceived usefulness of company supervisor’s structured feedback is positively related to students’ performance. See Figure 1 for the conceptual model of this study.



Hypothesis 3a:

Perceived usefulness of company supervisor’s feedback is positively related to students’ presentation performance.





Hypothesis 3b:

Perceived usefulness of company supervisor’s feedback is positively related to students’ report performance.







3. Methods


3.1. Procedure and Sample


Our study adopted a quasi-experimental design with the use of a treatment group as well as a control group. The participants for this study comprised seven teams of undergraduates from the School of Business with the National University of Singapore taking the Field Service Project (FSP) module that was mandatory for final year students pursuing the Honors program of Bachelor of Business Administration. The students were expected to form teams of four to complete the FSP module in one or two semesters. The students were allowed to form their own teams or could request the School to help them form teams. In the first semester of academic year 2019–2020, there were a total of 50 teams taking the FSP module. The module coordinator reached out to these 50 teams to invite participation in our study. Seven teams of 28 students responded and consented to participate in the study. We then randomly assigned three FSP teams (12 students) to the treatment group and four FSP teams (16 students) to the control group. The 28 students were aged 22 to 25 years old, with 15 females and 13 males.



Students from both treatment and control groups went through their respective FSP module under the guidance of company supervisors. Each FSP was assigned at least one company supervisor throughout the entire project. The company project was typically divided into four stages: (a) scoping the requirements, (b) designing the solution, (c) implementing and evaluating the solution, and (d) presenting the report. Students were required to submit a group written report section for each stage of the project. To ensure fairness among the students, the school appointed professors to be module coordinators to screen all project proposals and approve and assign to students only those projects that were consistent in nature, scope, degree of difficulty and company expectations. In our study, we incorporated feedback on the students’ project as part of formative assessment, which comprised three cycles of company supervisors’ feedback and students’ revisions.



In the treatment group, a feedback form was designed with the three levels of feedback (task, process, self-regulation) for company supervisors to provide written feedback to the students at the end of each of the first three stages. The fourth or final stage involved a summative grade for the presentation of the whole project. A rubric was developed based on the criteria in Table 1, to help supervisors provide structured feedback on progress at each level of students’ performance—below criteria, meeting criteria, and exceeding criteria. The company supervisors were trained prior to the start of the module on the use of rubric with examples, as well as on giving verbal discursive feedback and written feedback using the structured feedback forms based on the rubrics. A questionnaire was administered at the end of the project to measure students’ attitudes toward feedback and their perception on the usefulness of the feedback for improving their project.



In the control group, the company supervisors used the traditional method of providing feedback that was ad hoc in schedule and random in content exchanges with the students (with no clear distinction among the various feedback levels). The students were also invited to participate in a survey questionnaire to measure their attitudes toward feedback and the usefulness of company supervisors’ feedback.




3.2. Measures and Variables


3.2.1. Independent Variable


Company supervisor’s structured feedback. Among the seven teams of Business School Undergraduates, three teams belong to treatment group, which received structured feedback from company supervisors, while the remaining four teams form the control group, whose company supervisors provide unstructured feedback by traditional method. Company supervisor’s structured feedback is a dummy variable, which is coded for students in the treatment group, and 0 for those in the control group.



Attitudes toward feedback. At the end of project, students’ attitudes toward feedback was measured by 12 items, such as “I use feedback to correct my mistakes, so that I do not repeat the same mistakes again,” “Feedback enables me to make comparison and choose the best alternative solution,” “I remember the answers or solutions from the feedback that my teachers provide” on a five-point Likert scale from 1 = Strongly disagree to 5 = Strongly agree, with Cronbach’s alpha = 0.749.



Perceived usefulness of feedback. Students were asked to respond, on a five-point Likert scale from 1 = Strongly disagree to 5 = Strongly agree to items “The feedback from industry supervisor was useful in revising my project,” “I can understand the feedback from industry supervisor,” “The industry supervisor provided feedback at task, process and self-evaluation levels (using the feedback form,” “I find the industry supervisor’s task level feedback the most useful for revising my project,” “I find the industry supervisor’s process level feedback the most useful for revising my project,” “I find the industry supervisor’s self-evaluation level feedback the most useful for revising my project,” “I find the industry supervisor’s suggestions on ‘how to improve’ the most useful for revising my project.” Cronbach’s alpha of these seven items was 0.915.




3.2.2. Dependent Variable


Students’ presentation performance. Students were required to present their findings at the end of the project to their company supervisors. The supervisors rated their presentation performance in various dimensions: articulation, presentation skills, knowledge of subject matters, and performance during question and answer. Every student was given a score in a range of 1 = lowest to 5 = highest by the supervisor based on the student’s overall presentation performance.



Students’ report performance. Each team of students was required to submit a written report as the final deliverables for the project. The report was rated by the supervisor in the following aspects: understanding of issues, conceptualization of problems, methodology and analysis, writing and organization of the report, and contribution to company. Unlike students’ presentation performance graded as individual assessment, students’ report performance was a group assessment where the same grade would be accorded to all four students in same team according to the team’s performance.




3.2.3. Control Variables


Gender was controlled when we tested our model. We had a total number of 28 participants. Gender was code as 1 for the 13 male participants and 0 for the 15 female participants.






4. Results


Table 2 presents the mean, standard deviation, minimum, and maximum of the variables used in this study. The mean values of both presentation performance and report performance in the treatment group who received supervisor’s structured feedback were higher than those in control group who did not receive structured feedback. The average presentation performance of students in treatment group was 22.50 out of 25.00, while that in control group was 18.31 out of 25.00. The average report performance of students in treatment group was 41.00 out of 45.00, while that in control group was 35.00 out of 45.00. The standard deviations of presentation performance and report performance in control group were significantly larger than those in treatment group, which showed that the variations in the project performance were larger in the control group who did not receive feedback. The results also showed that students in the treatment group and the control group reported similar attitudes toward feedback, respectively, 4.30 and 3.38. However, students with company supervisor’s structured feedback in the treatment group reported lower perceived usefulness of feedback (  M e a n = 4.05  ) than students in control group (  M e a n = 4.43  ).



Table 3 presents correlations among the variables used in this study. The correlations below the diagonal represents associations within treatment group, while the correlations above the diagonal are associations within control group. In treatment group, the correlations between attitudes toward feedback and students’ report performance were 0.922 with p-value less than 0.01, while the correlations between usefulness of company supervisor’s feedback and students’ report performance were 0.672 with p-value less than 0.05. However, the correlations in the control group were lower than those in treatment group. The correlations between attitudes toward feedback, perceived usefulness of supervisor’s feedback, and students’ report performance for the treatment group were 0.922 (p-value < 0.01) and 0.671 (p-value < 0.05), while those for the control group were 0.574 and 0.596, respectively, with p-value less than 0.05. However, we failed to find such significant correlations for both control and treatment groups when it comes to students’ presentation performance. The results show non-significant negative correlations of −0.193 and −0.342 between attitude toward feedback, perceived usefulness of supervisor’s feedback and students’ presentation performance for the treatment group. With regard to the control group, the correlations between attitude toward feedback, perceived usefulness of supervisor’s feedback and students’ presentation performance are −0.272 and 0.128, respectively, neither of which are significant. There was a significant positive relationship between attitudes toward feedback and perceived usefulness of supervisor’s feedback in the treatment group (  r = 0.794 ,   p < 0.01  ), whereas there was a lower significant positive relationship in the control group (  r = 0.389 ,   p < 0.10  ).



In Table 3, the Variance Inflation Factor (VIF) values are computed to check the collinearity among the variables in our study. All of the VIF values were less than 2, so no collinearity among the variables existed in our study.



Hypothesis 1 suggested that students who received structured feedback in the treatment group have higher levels of presentation and report performances. Table 4 and Table 5 present the regression results of the sample. Hypothesis 1a proposed that the structured company supervisor’ feedback is positively related to students’ presentation performance. As shown in Table 4, we regressed students’ presentation performance on gender (control variable) in Model 1, which shows no significant relationship between gender and students’ presentation performance according to the insignificant coefficient of 0.92. In Model 2, we regressed students’ presentation performance on gender and structured feedback to test hypothesis 1a. The significant coefficient of 4.46 showed that receiving supervisors’ feedback causes higher presentation performance. Therefore, Hypothesis 1a was supported. Students with company supervisor’s structured feedback usually reported higher presentation performance.



Hypothesis 2a and hypothesis 3a concern that the attitudes toward feedback and perceived usefulness of feedback variables were positively related to students’ presentation. Models 3 and 4 further tested the effect of attitude and usefulness of company supervisor’s structured feedback on students’ presentation performance. However, the coefficients of attitudes toward feedback, −1.75 and perceived usefulness of company supervisor’s feedback, −0.18 were not significant. So there is no evidence to support hypothesis 2a and 3a. We therefore cannot confirm that students’ presentation performance can be predicted by students’ attitude toward feedback and perceived usefulness of supervisor’s feedback. On the other hand, company supervisors’ structured feedback has positive effects on students’ presentation performance. As shown in the full effects of Model 5, the significant coefficient of 4.42 (p-value < 0.01) informs that students who receive structured feedback from their supervisors have 4.42 higher marks than students who do not receive structured feedback. Hence, we established a positive relationship between supervisors’ structured feedback and students’ presentation performance.



Hypothesis 1b suggested that the company supervisor’s structured feedback is positively related to students’ report performance. As shown in Table 5, we regressed students’ report performance on gender in model 1, and there was not significant relationship between gender and students’ report performance according to the insignificant coefficient of 1.93. In model 2, we regressed students’ report performance on gender and company supervisor’s structured feedback to confirm hypothesis 1b that company supervisor’s structured feedback can positively predict students’ report performance. The significant coefficient of 6.13 (p-value < 0.01) in model 2 shows that students with company supervisor’s structured feedback get better report performance, thereby supporting hypothesis 1b.



Models 3 and 4 further tested the effect of attitudes toward feedback and perceived usefulness of supervisors’ feedback on students’ report performance. The result show that students with higher level of attitudes toward feedback are more likely to have higher level of report performance, with the coefficient of 5.24, p-value less than 0.01, hence supporting hypothesis 2b that students’ attitudes toward feedback is positively related to their report performance. Similarly, hypothesis 3b suggested that students’ perceived usefulness of company supervisor’s feedback is positively related to their report performance. The coefficient of 1.92 indicated the significant positive relationship between perceived usefulness of feedback and report performance also exists, with p-value less than 0.01. The positive influence of usefulness of company supervisor’s feedback was slightly lower than that of attitudes toward feedback. The positive coefficients of structured feedback are still statistically significant in Models 3 and 4. Specifically, the coefficients of structured feedback are 6.72 in Model 3 with variable of attitudes toward feedback included and 7.01 in Model 4 with perceived usefulness of feedback included. The significant coefficient of 6.93 (p-value < 0.01) in the full effects of Model 5 shows that students who receive structured feedback from their supervisors have 6.93 higher marks on their report performance than students who do not receive structured feedback. Hence, we established a positive relationship between supervisors’ structured feedback and students’ report performance.



To address our research questions, we use multivariate analysis of variance (MANOVA) (Table 6) to demonstrate there was a significant effect of structured feedback on the combined dependent variables (students’ presentation performance and report performance),    F     (  4 ,   23  )  = 32.52 ,    p  < 0.01  , partial    η 2  =   0.72  .



One-way analysis of variance (ANOVA) was used to determine whether there was any significant difference between the responses in the treatment group who received company supervisor’s structured feedback and those in the control group who did not receive such feedback. Analysis of dependent variables individually reveals there were non-significant effects of structured feedback on the attitudes toward feedback and perceived usefulness of feedback variables. However, presentation performance and report performance were statistically significant, respectively,    F     (  1 ,   26  )  =   15.75 ,    p  < 0.01  ), partial    η 2  =   0.38  ,      F     (  1 ,   26  )  =   30.86 ,    p  < 0.01  , partial    η 2  =   0.54  . These findings indicated that students who received structured feedback from company supervisors demonstrated significantly higher positive presentation and report performance than those who did not.




5. Discussion


Our study has several findings and implications. First, students in the treatment group who received company supervisor’s structured feedback exhibited higher levels of project performance, including presentation and report, than those in control group, who did not receive structured feedback. These findings are supportive of the general argument that feedback is regarded as one of the most important ways to increase student learning [22]. Feedback plays an important role in determining students’ performance in the context of PBL. When students experience PBL with guidance from the company’s supervisor in a specific company for a certain project, feedback is very important for their knowledge acquisition and skill improvement. In addition, our study shows similar positive effects of feedback received after task engagement on the learning outcomes of students. After the supervisors have provided students with three-level feedback (including task, process, and self-regulation) at three milestones stages, supervisor’s feedback can be helpful for students to reduce the discrepancy between their current performance and a goal [29]. Sometimes, students in the PBL setting are unable to confidently and objectively evaluate their own performance. During these moments, supervisor feedback can provide important information to the students about the extent their learning performance has improved [39]. So, students in treatment group who received supervisor’s structured feedback are more likely to perform better than those in control group who did not receive such feedback. This is because students with structured feedback can focus more attention on what to improve. Therefore, in the context of higher education, a company supervisor’s structured feedback to students in PBL on their performance is an effective and efficient teaching strategy for company-based project learning. As a new teaching methodology, structured feedback in PBL is not only a practical way to cultivate an open mind among students and guide them towards better performance, but also essential for education for sustainable development.



Second, our findings show that students’ attitudes toward company supervisor’s feedback helped them to achieve higher report performance. The positive impact of students’ attitudes toward feedback on presentation performance, however, is not evident. This finding is in line with previous research that a positive attitude toward company supervisor’s feedback is more likely to lead to learning [40] rather than actual performance. Learners’ autonomy and initiative are important in PBL. Student should be active receiver in feedback process; that means if students do not act upon the feedback or digest it, even though the supervisor’s feedback is helpful or constructive, the feedback is still useless to the students [41]. Students should first understand and appreciate the role of feedback in improving work before the feedback functions [34]. Positive attitude will facilitate the adoption of supervisor’s structured feedback and students can acquire more knowledge and skills. Developing more positive attitude is essential and crucial in PBL in higher education.



Third, our results establish a significantly positive relationship between perceived usefulness of company supervisor’s feedback and report performance. This is corroborated by earlier studies that argued the significance of students’ higher usefulness perception [42]. Our study extends the literature by demonstrating how students working on company projects outside traditional classroom learning perceive their company supervisor’s structured feedback can affect the effectiveness of the PBL method. Specifically, feedback is helpful for students to identify and correct misunderstanding and errors, develop more practical and powerful strategies, and improve their self-regulation [43,44]. Thus, students’ perceived usefulness of the feedback is necessary for improving their project performance. They will take more initiative to understand and digest the contents of supervisor’s structured feedback. However, there is not enough evidence to support that students’ perceived usefulness of company supervisor’s feedback is positively related to their presentation performance. Neither positive attitudes toward feedback nor high level of perceived usefulness of company supervisor’s feedback can contribute to better presentation performance. The contents of company supervisor’s feedback may account for this result. The focus of feedback concerns the students’ performance and understanding of the project’s subject, research methodology, or analysis process, which are beneficial for students to understand main issues of the company for meaningful contribution to the company projects. The evaluation items of report performance are more about the understanding or analysis of the project while the items of presentation are more about performance such as articulation or presentation skills that cannot be gained from this kind of feedback. Another possible reason is that supervisors provide feedback throughout the whole process of organizing report, whereas students always prepare for the presentation at the end of the project [45]. It is therefore plausible that students do not gain enough feedback from their supervisors, who may consider as more crucial the completeness and accuracy of the report content. Future studies can stimulate supervisors to provide more feedback on aspects related to presentation. In addition, given the small sample size of this study, certain effects of the underlying factors may not be observable. Future research can repeat this experiment by including more students.



From a theoretical perspective, we have integrated the concept of multi-level structured feedback with PBL learning approach. Offering structured feedback is essential for students’ improvement. In practice, our study has provided insight on ways to enhance the effectiveness of future project-based study in higher education. The findings also have important implications for learners who should improve their attitudes toward feedback and consider how their perceived usefulness to supervisors’ feedback can support their knowledge augmentation and skill development.
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Figure 1. Conceptual model. 






Figure 1. Conceptual model.
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Table 1. Criteria in rubric and feedback examples for each project stage.






Table 1. Criteria in rubric and feedback examples for each project stage.









	POBL Stages
	Criteria used by Company Supervisors to Evaluate Report





	Scoping the requirements

	
Define problem statement, customer requirements, and project scope





	Scope requirements:

	
Clarity



	
Prioritization



	
Completeness








	Designing the Solution

	
Design solution approach to address customer requirements





	
	
Re-usability of existing knowledge



	
Fitness for the purpose (meet requirements)



	
Feasibility








	Implementing and Evaluating the Solution

	
Implement design approach and evaluate solution





	
	
Robustness of proposal/ solution options



	
Usability



	
Writing and organization of report








	
	
Presenting the report



	
Present final report





All sections of the report
	
	
Robustness of proposal/ solution options



	
Usability



	
Writing and organization of report
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Table 2. Background characteristics of the sample of participants and outcome variables.






Table 2. Background characteristics of the sample of participants and outcome variables.





	
Variables

	
Treatment Group (N = 12)

	
Control Group (N = 16)




	
Mean

	
SD

	
Minimum

	
Maximum

	
Mean

	
SD

	
Minimum

	
Maximum






	
1

	
Students’ presentation performance

	
22.50

	
1.78

	
20.00

	
25.00

	
18.31

	
3.30

	
13.00

	
23.00




	
2

	
Students’ report performance

	
41.00

	
1.71

	
39.00

	
43.00

	
35.00

	
3.43

	
32.00

	
40.00




	
3

	
Gender

	
1.75

	
0.45

	
1.00

	
2.00

	
1.38

	
0.50

	
1.00

	
2.00




	
4

	
Attitudes toward feedback

	
4.30

	
0.39

	
3.58

	
4.75

	
4.38

	
0.31

	
3.83

	
5.00




	
5

	
Perceived usefulness of feedback

	
4.05

	
1.02

	
2.00

	
5.00

	
4.43

	
0.50

	
3.29

	
5.00
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Table 3. Correlations among studying variables.






Table 3. Correlations among studying variables.





	
Variables

	
1

	
2

	
3

	
4

	
5

	
VIF






	
1

	
Students’ presentation performance

	
-

	
−0.348

	
−0.157

	
−0.272

	
0.128

	




	
2

	
Students’ report performance

	
−0.179

	
-

	
−0.078

	
0.574*

	
0.596*

	
1.194




	
3

	
Gender

	
−0.056

	
0.000

	
-

	
−0.060

	
−0.188

	
1.062†




	
4

	
Attitudes toward feedback

	
−0.193

	
0.922**

	
0.294

	
-

	
0.389†

	
1.878




	
5

	
Perceived usefulness of feedback

	
−0.342

	
0.671*

	
0.394

	
0.794**

	
-

	
1.715








† p < 0.10; * p < 0.05(two-tailed); ** p < 0.01 (two-tailed), N = 12 for treatment group, N = 18 for control group. The correlation below the diagonal represent associations within treatment group, while the correlation above the diagonal are associations within control group. VIF: Variance Inflation Factor
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Table 4. Regression results on students’ presentation performance.
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Variable

	
DV: Students’ Presentation Performance (N = 28)




	
Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5






	
1

	
Constant

	
18.70**

	
19.32

	
26.80**

	
20.06**

	
27.78**




	
2

	
Gender

	
0.92

	
−0.73

	
−0.61

	
−0.69

	
−0.67




	
3

	
Company supervisor’s structured feedback

	

	
4.46**

	
4.26**

	
4.38**

	
4.42**




	
4

	
Attitudes toward feedback

	

	

	
−1.75

	

	
−2.48




	
5

	
Perceived usefulness of feedback

	

	

	

	
−0.18

	
0.52




	

	
R2 change

	
0.02

	
0.39

	
0.42

	
0.39

	
0.42




	

	
adjusted R2

	
−0.02

	
0.33

	
0.34

	
0.31

	
0.32




	

	
F change

	
0.49

	
7.90**

	
5.71**

	
5.09**

	
4.24**








† p < 0.10; * p < 0.05 (two-tailed); ** p < 0.01 (two-tailed).













[image: Table] 





Table 5. Regression results on students’ report performance.
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Variable

	
DV: Students’ Report Performance (N = 28)




	
Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5






	
1

	
Constant

	
34.61**

	
35.46**

	
13.00*

	
27.53**

	
14.33*




	
2

	
Gender

	
1.93

	
−0.33

	
−0.70

	
−0.75

	
−0.79




	
3

	
Structured feedback

	

	
6.13**

	
6.72**

	
7.01**

	
6.93**




	
4

	
Attitudes toward feedback

	

	

	
5.24**

	

	
4.24*




	
5

	
Perceived usefulness of feedback

	

	

	

	
1.92**

	
0.71




	

	
R2 change

	
0.06

	
0.54

	
0.73

	
0.67

	
0.74




	

	
adjusted R2

	
0.02

	
0.51

	
0.69

	
0.62

	
0.69




	

	
F change

	
1.57

	
14.92**

	
21.39**

	
15.90**

	
16.18**








† p < 0.10; * p < 0.05(two-tailed); ** p < 0.01 (two-tailed).
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Table 6. Multivariate and univariate analyses of variance F ratios for structured feedback x (students’ performances, attitudes, and perceptions of usefulness).






Table 6. Multivariate and univariate analyses of variance F ratios for structured feedback x (students’ performances, attitudes, and perceptions of usefulness).





	
Variables

	
MANOVA

	
ANOVA




	
F (4, 23)

	
p

	
η2

	
F (1, 26)

	
p

	
η2






	
Structured feedback

	
32.52**

	
0.000

	
0.72

	

	

	




	
Students’ presentation performance

	

	

	

	
15.75**

	
0.001

	
0.38




	
Students’ report performance

	

	

	

	
30.86**

	
0.000

	
0.54




	
Attitudes toward feedback

	

	

	

	
0.44

	
0.515

	
0.02




	
Perceived usefulness of feedback

	

	

	

	
1.71

	
0.203

	
0.06








Note: Multivariate F ratio generated from Pillai’s statistics. † p < 0.10; * p < 0.05(two-tailed); ** p < 0.01 (two-tailed).
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