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Abstract: This study explores the possibilities of using asynchronous discussion forums to 

engage students in inquiry learning to promote their systems thinking during the pandemic. 

Twenty-eight students from a medical university in China participated in this study. Compared 

with the traditional online teaching unit, students had better learning outcomes and developed 

systems thinking skills in the inquiry-based teaching unit. Qualitative findings unpacked how 

students engaged in inquiry-learning and why such an approach promotes systems thinking.  

Supporting systems thinking with inquiry-based pedagogical approaches 
Systems thinking is considered an important reasoning skill for medical students (Michael, 2007). Lira and 

Gardner (2017) defined systems thinking as a reasoning process that involves predicting and explaining 

phenomena by reasoning within and between levels of biological organization and across system components. 

However, systems thinking is hard to grasp for medical students and for all students across all educational levels. 

Inquiry-based pedagogical approaches, which occurred in regular classrooms with months of extended designs 

have been shown as an effective way to support students’ systems thinking (Hmelo et al., 2000; Hmelo-Silver et 

al., 2017; Liu & Hmelo-Silver, 2009). However, the sudden outbreak of COVID-19 requires teachers to make a 

rapid transition to online teaching. How to better support students’ systems thinking in an online learning 

environment remains an issue. In this study, we explore the possibilities of using asynchronous discussion forums 

(e.g., Chen et al., 2012) to engage students in inquiry learning to promote their systems thinking in a medical 

school in China. We ask following questions: 1. To what extent do students improve their understanding of key 

concepts through engaging in inquiry-based learning? 2. To what extent do students develop systems thinking in 

asynchronous discussion forums that incorporated inquiry-based pedagogical approach? 3. How do students 

engage with inquiry-based learning in asynchronous discussion forum to promote their systems thinking? 

Method 
This study took place in a 16-week midwifery course in a medical school in China. The course is mandatory for 

junior nursing students. As one of the four co-teachers, Dr. D participated in this study and provided instructions 

that covered the following topics: nursing care for women with complications during pregnancy (Unit 1) in weeks 

2–3, and the other covered home care for newborns (Unit 2) in weeks 5–6. In Unit 1, students watched video 

lectures and attended synchronous video conferences. In Unit 2, students read the assigned readings, asked 

questions in discussion forums, and participated in student-led discussions. Twenty-eight students participated in 

this study. The following data were collected during the study. An online assessment made up of twenty multiple-

choice questions designed to measure student understanding of the key concepts in both units. In addition, the 

instructor posted five open-ended questions in the forum by the end of each unit. The questions asked students to 

explain why certain phenomena would happen. Overall, students posted 106 answers in Unit 1 and 121 in Unit 2, 

respectively. In addition, students posted 39 questions in the forum for Unit 2. Students made 33 replies to the 

questions posted by their peers. As an important scaffold, the teacher made 39 responses to student questions 

Student online assessment scores were analyzed using a t-test to answer RQ1. To answer RQ2, content 

analysis was conducted to analyze student answers for the five open-ended questions. The coding scheme is a 

four-level trajectory starting from student belief in everything happening in the system was detrimental to the 

human body, moving up to using some phenomena to explain other phenomena without unpacking any 

mechanisms, advancing towards identifying certain mechanisms for the phenomenon. Ultimately, students located 

multiple mechanisms to the problem and connected them with appropriate relationships (Hmelo-Silver et al., 

2007). The analysis unit used was each individual post in the discussion forum. To answer RQ3, content analysis 

was conducted to analyze the nature of questions (e.g., explanation-seeking questions or facts-seeking questions; 

van Aalst, 2009) students posted in the forum. An open coding (Charmaz, 2006) was conducted to unpack how 

students answered their peers’ questions.  

Results 
A two-sample t-test was performed to examine if the learning outcomes in Unit 2 was significantly better than for 

Unit 1. Table 1 shows that students performed better in Unit 2 than Unit 1 (t = 10.974, p < .001). The result 

suggested students had a better understanding of key concepts in Unit 2 when they conducted inquiry-based 

learning. 

CSCL 2021 Proceedings 269 © ISLS



 

 

 

Table 1: Students’ assessment scores across two units  
 

 Unit 1 Unit 2  

M 75.04 94.20 

SD 7.49 4.49 

n 25 25 
 

Content analysis showed that students’ answers appeared to be mostly at the second (77.3% in Unit 1 

and 41.3% in Unit 2) and third levels (12.3% in Unit 1 and 38.4% in Unit 2) in which students began to identify 

mechanisms to explain the phenomena. However, fewer posts were observed at the first (6.6% in Unit 1 and 1.7% 

in Unit 2) and fourth level (3.8% in Unit 1 and 18.2% in Unit 2). Moreover, students demonstrated fewer instances 

of low-level systems thinking (levels 1 and 2) in Unit 2 than Unit 1 but more instances of high-level systems 

thinking (levels 3 and 4) across the two units. The results suggested that in Unit 2, students were able to unpack 

the underlying mechanisms and make connections across different levels to explain the phenomenon, which was 

an important indicator of improved systems thinking (Eberbach et al., 2012).  

Data analysis results showed that students generated 22 (out of 39) fact-seeking questions and 17 

explanation-seeking questions to distinguish two similar syndromes or challenge the validity of certain operations. 

In addition, students made replies to their peers’ questions. They connected prior knowledge or applied intuitive 

opinions to the question, answered the question with external authoritative resources, critically assessed answers 

provided by their peers and reflected upon their own ideas, and asked further questions. Among these, there are 9 

instances in which the authors revisited their questions and made further replies to their peers’ replies. In these 

cases, students demonstrated reflections and even challenged their peers’ answers by asking further questions.  

Moreover, there were 13 instances in which the depth of the discussion exceeded one which indicates 

there were replies to initial replies. This suggested student engaged with sustainable inquiry. Among these 13 

instances, eight were answers to explanation-seeking questions. The result indicates that explanation-seeking 

questions are more likely to lead sustainable inquiry and the authors of explanation-seeking questions have a 

greater willingness to reflect how their peers’ answers confirmed or challenge their existing answers. In summary, 

explanation-seeking questions elicited more responses and further questions.  

Discussion 
The findings of this study demonstrated that students developed systems thinking when asynchronous discussion 

forums incorporated an inquiry-based pedagogical approach. In these online discussion forums, students are given 

venues to ask explanation-seeking questions. These questions provided students a chance to focus on phenomena 

and use mechanisms to explain such phenomena. This encourages students to make meaningful connections 

between phenomena and mechanisms, which is an indicator of improved systems thinking. The results extend 

existing understanding that phenomena-oriented questions promoted systems thinking, but demonstrating the 

effectiveness of encouraging students to ask questions in supporting their systems thinking (e.g., Hmelo et al., 

2000; Liu & Hmelo-Silver, 2009). In addition, students made replies to these questions. Such diverse information 

confirms or challenges students’ existing understanding, which encourages them to reflect on how to better 

incorporate new information to their existent understanding. 
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