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Introduction  
 

Several studies on formative assessment (FA) practices have shown significant increases in 

school, such as students’ academic achievement and attitudes toward classroom performance (Ozan & 

Kincal, 2018; Yan et al., 2021). This type of assessment has been recognised as a beneficial strategy to 

enhance learning (Andersson, 2015), cognitive engagement, and understanding of learning contents 

(Pellegrino & Sloan, 2021). Although the effects of FA may vary among different implementations and 

ABSTRACT 

This study examined the effects of using the Feedback Loop Model (FLM) in Grade 12 

Senior High School (SHS) Physics classes. Using a one-group pretest-posttest design, 58 

students identified from a simple random sampling method were tested for their 

conceptual understanding and engagement with in kinematics. The results showed that 

students’ engagement had been significantly affected when their physics teachers 

practised formative assessment (FA) using the Feedback Loop Model in their 

synchronous classes. These implications were supported by both quantitative and 

qualitative data in the study. With the use of Wilcoxon Signed-rank Test, statistical 

differences were obtained in the four dimensions of the engagement tool in terms of 

agentic engagement (Z = 3.37, p < .001), behavioural engagement (Z = 4.82, p < .001), 

emotional engagement (Z = 4.06, p < .001), and cognitive engagement (Z = 4.40, p < .001). 

Meanwhile, for students’ conceptual understanding, the difference between their pre-and 

posttests mean scores in kinematics revealed a significant difference (t (57) = 17.76, p < 

.001), suggesting that teachers’ classroom practices towards FA using FLM affected 

students’ level of conceptual understanding in Kinematics. Employing Cohen’s d to 

measure its practical significance also showed a large effect (d = 2.83). Thus, it is 

recommended that implementing FA based on FLM could significantly impact the 

engagement and learning process of high school physics students. 
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student populations, it is manifested in studies of how FA is an essential agenda in educational reform 

worldwide (Bennett, 2011; Birenbaum et al., 2015; Yan et al., 2021).  

Despite its underlying merits on the students’ performance, teachers, who have an integral 

role in shaping the teaching and learning approach, are still reluctant to change their conceptions and 

practices towards conducting FA (Yan et al., 2022). Teachers’ knowledge and skills to design and 

implement FA in the classrooms (Rashid & Jaidin, 2014; Heitink et al., 2016; Yan et al., 2021) are some 

of the factors that could impede the FA practice and therefore, to enact this reluctance, teachers 

through attending teacher development programmes on FA should be given tangible ways to 

strengthen the skills of assessing formatively.  

The proponent of this study designed the Feedback Loop Model Professional Development Program 

(FLMPDP) to orient and train physics teachers by logically explaining multiple elements of the 

Feedback Loop Model (FLM) by Furtak et al. (2016) – a new approach to maximising formative 

assessment data. FLM involves four steps– setting the goals, designing and selecting tools, collecting 

data, and making an inference–to explain and determine students' current knowledge. The piece not 

represented as a stand-alone step in the Feedback Loop is the final element of formative assessment, 

which provides helpful feedback to move students toward learning goals. This step has the final 

arrow connecting inferences and learning objectives. The feedback connects what has been inferred 

from what students know and can do with the goals for student learning – a process that identifies the 

gaps. This gap consequently paved the way for the study to use the FLM in helping science teachers to 

go beyond thinking about the pieces of data in isolation into reorienting them as part of a more 

extensive system that teachers can design and act on.   

Moreover, the FLMPDP webinar programme, a timely avenue for conducting teacher 

professional growth during the COVID-19 pandemic of 2020-2, used formative assessment data to 

guide their instructions. This FLMPDP that helped science teachers to efficiently and systematically 

sort through the data, extract meaningful information, and determine teaching and student learning 

steps is one of the tangible ways to strengthen teachers’ skills in implementing FA in the classroom. 

With this FLM, students’ motivation to participate could be revitalised, especially when teachers are 

flexible in creating formative assessment situations (Rodgríguez et al., 2021).  

The four elements of the FLM - goal, tool, data, inference - were brought to bear on formative 

assessment data, which focuses on what teachers can do when working together to set learning goals, 

design tools iteratively, collect data and make inferences based on that data to guide their instruction. 

This method that advises them on implementing the intended framework of FLM is essential for 

better science teaching and meaningful learning of students in their physics classes.  

The current educational system in the Philippines has found that teachers’ high claim of 

understanding and applying the FA in their classes is somewhat inconsistent with their actual 

practices inside the classroom. It was found that only a few indications of FA practices were observed 

(Griffin et al., 2016) because teachers’ teaching sequences showed little flexibility in adapting lessons 

corresponding to student progress, an expectation from FA practices.  

With the pandemic affecting schools worldwide, the use of online distance learning (ODL) became 

widespread. This ODL setting, an alternative delivery of instruction between the teacher and learners 

who are geographically remote from each other, uses open educational resources and different 

technologies, which can be accessed online during instruction (DepEd, 2020). Because of this ODL, 

students’ engagement in an online set-up could also affect their learning progress. Different findings 

have revealed how online formative assessment could effectively promote learner engagement 

(Rakoczy et al., 2019), while others opposed it, indicating students’ disengagement (Avsar et al., 2021, 

Bergdahl et al., 2020; Lu & Cutumisu, 2022)  

As one of the fundamental topics in physics, kinematics is the most commonly covered area 

by the teachers teaching the subject. This branch of mechanics, a prerequisite to other branches in 

physics, is a difficult area for students in the country. In a recent study conducted by Miraňa, as cited 

by Ole and Gallos (2021), the conceptual knowledge in Physics of most students was found to be 

deficient when compared to the standards determined by the Department of Education (DepEd). This 

https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-021-00307-5#ref-CR8
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result is different from what is expected in the Spiral Progression scheme intended by the K to 12 

curriculum, which aims to deepen students' understanding as they progress to a higher level. 

This study sought to investigate the effects of FLM on Grade 12 students’ conceptual understanding of 

kinematics as well as their engagement during online classes.  

 

 

Literature Review 
 

Feedback Loop Model 

 
The assessment model of Furtak et al. (2016) utilises formative assessment data to improve 

science teaching and learning. This approach is designed to help science teachers efficiently and 

systematically sort through the data, obtain meaningful information, and decide on the next teaching 

and student learning steps. As shown in Figure 1, four elements are used in the model: goal, tool, data, 

and inference. 

The goal of the Feedback Loop as the cornerstone is the first step in this guiding principle as 

teachers build their plans based on what teachers require their students to do. The second element in 

the loop is the tool, which refers to teachers’ instruments used to collect student learning data. This can 

be through worksheets, classroom assessments such as tests or quizzes, or an unwritten condition of 

actions or expressions that elicit students’ ideas. However, this must align with the objectives teachers 

plan to assess. The third element in the loop is called data. In this element, all bits of information 

indicate students’ knowledge. Any form of data (e.g., quantitative, qualitative, formal, or informal) 

created from the tools teachers used can interpret students’ prior knowledge. Formal types of data 

resulting from tools planned are different from the informal ones. Informal data includes students’ 

responses to questions asked on the fly, including their expressions and involvement in the class.  

Finally, the most crucial element in the loop is making sense of the data collected by the 

teachers-- the process of making inferences. However, this does not suggest that a stepwise order must 

be purely followed because what is significant and highlighted is the synchronisation of one element 

with other elements of the FLM. When teachers have gone through the four steps in the process, the 

idea is to connect inferences made back to their goals. Closing the loop is often called feedback in the 

formative assessment literature (Black & William, 1998 as cited by Furtak et al., 2016) or simply using 

the information gained through the loop to move students’ learning forward.   

 

Figure 1 

Feedback Loop Model  

 

 

 

 

 
 

 

 

Engagement  

 
Engagement as a broad construct of motivation and a component of action (Pavlin‐Bernardić, 

2017) has been a predominant research topic in education because of its essential role in attaining 

educational expectations. Although there are conflicts of interchangeably using either motivation or 

engagement (Reschly & Christenson, 2012), more literature accepts that engagement occurs after 

motivation (Bond et al., 2020). Student engagement manifests effort (Skinner & Pitzer, 2012). 
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According to Hake (as cited in Cahyadi, 2004), the Interactive Engagement (IE) method involves 

promoting conceptual understanding by actively engaging students in activities that yield immediate 

feedback from their peers or teachers. Students exposed to IE elements gained better conceptual 

understanding than those who received the traditional teaching approach during their introductory 

physics classes. Fernandez (2017) posited that when teachers and students apply Vygotsky’s theory 

(1978), a deep-seated conceptual understanding can be obtained through conversing, questioning, 

explaining, and negotiating. 

Jiao’s paper (2015) arrived at similar findings, utilising a formative e-assessment tool that 

encourages students to correct errors. Immediate feedback provided by the programme enhanced 

student engagement and improved understanding. Biggs and Tang (as cited in Jiao, 2015) explained 

that actively engaging students in learning activities motivates them to learn the best. This usually 

depends on teachers’ encouragement and creativity when designing activities to attain intended 

learning goals.  

Studies on student engagement could explain how students are involved in the learning 

process, especially during learning activities (Reeve & Tseng, 2011). When students put time, effort, 

energy, thought, and feelings into their learning (Dixson, 2015), students' varied engagements 

(agentic, behavioural, emotional and cognitive) could connect to their positive functioning and 

motivation (Ladd & Dinella, 2009) that in turn, influence academic progress and achievement. Due to 

the impact of the pandemic, the shift to the online distance learning (ODL) modality in education has 

become inevitable. However, students' level of engagement as a sign of online learning effectiveness 

(Hu & Li, 2017) was challenged and analysed to gauge how students effect their learning outcomes 

(Cleofas, 2021) in this ODL setup. In this connection, assessing the four aspects of student engagement 

(agentic, behavioural, emotional and cognitive engagement) as teachers apply FLM on FA could shed 

light on this study. 

 

Agentic Engagement 

 

 Reeve and Tseng (2011) added this construct as the fourth aspect of students' engagement 

because it focuses on their constructive contribution to instruction flow. This aspect generally involves 

the proactive participation of the student to express their preference, opinions, and suggestions or 

offer inputs and recommendations for additional relevance to the lesson. To this extent, students act 

intelligently as they initiate a process that increases their strong motivation (autonomy and self-

efficacy) and meaningful learning by expanding their freedom of action. 

 

Behavioural Engagement 

 

 According to Hu and Li (2017), this observable form of engagement describes students' 

specific behaviours in the learning process. This aspect of engagement expresses students' on-task 

attention or their task involvement and efforts during the lessons (Reeve & Tseng, 2011). Pilotti et al. 

(2017) cited that students' involvement or active participation in an online class, such as their response 

rates during discussions, could also be used to indicate this behavioural engagement.  

 

Emotional Engagement 

 
For the emotional engagement items, five-item measures reflecting the emotional states like 

enjoyment, interest, curiosity and fun, were primarily measured in this scale instead of the academic 

emotions experienced by students during task engagement (Reeve & Tseng, 2011).  
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Cognitive Engagement 

 

The eight-item statements that describe cognitive engagement generally support learning 

strategies and metacognitive self-regulation strategies (planning, monitoring, and revising the work), 

which students could apply to improve their learning process.   

This study further explored how these constructs affect academic success, assuming that 

student engagement and conceptual understanding are interrelated. As Reeve and Tseng (2011) 

pointed out, student engagement depends on the learning activities that teachers provide. Hence, 

utilising the Feedback Loop as formative assessment data for teaching and learning, this study 

investigated how these changes in teachers’ classroom practices affect the formative assessment of the 

effect of PDP on the level of students’ engagement during online instruction. 

 

Conceptual Understanding in Kinematics 

 
Based on the learning competencies provided by the curriculum, kinematics, as an inevitable 

subtopic of physics, is connected to all other areas, such as electricity, magnetism, waves, optics, 

thermodynamics, nuclear physics, and solid-state physics (Syuhendri, 2021). Hence, learning its basic 

concepts is essential to master the subsequent topics.  

In the Philippines, before students can advance to senior high school (SHS), they were taught 

integrated sciences, including different physics topics, during their junior high school (JHS). 

Therefore, SHS students are expected to have prior knowledge of physics concepts which could be 

used to measure their pre-conceptual understanding of kinematics. This prior knowledge from their 

JHS could be used to obtain their pretest results. With this notion, any significant change (posttest 

result) in their conceptual understanding of kinematics as affected by implementing the FLM 

approach could be used to determine its relevance in the students' learning process.  

 

Objectives of the Study  

 
Given the underlying benefits of FA and how FLM could be of aid in enhancing the science 

teaching and meaningful learning of students in their Physics classes, this study aimed to determine 

the effects of formative assessment based on the Feedback Loop Model on Grade 12 SHS students' 

conceptual understanding of kinematics and their engagement. Specifically, it addressed the following 

questions, "What are the students' engagements (agentic, behavioural, emotional, cognitive) and 

conceptual understanding in kinematics before and after implementing the FLM?" 

 

Methods  

 

Research Design and Environment 

 
A mixed-method design was utilised in this study. Data from the adopted instruments 

(quantitative) were analysed and backed by qualitative data for in-depth analysis and interpretation of 

findings. In particular, a one-group pretest-posttest design was employed for the 58 SHS students who 

answered the instruments concerning their engagements and conceptual understanding in kinematics.  

Since distance learning is a new normal in education, this research focused on the different private 

schools that offer Online Distance Learning (ODL) in the province of Negros Occidental, Philippines. 
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The province is the second most populous province in the Visayas after Cebu City and is known as the 

"Sugar Bowl of the Philippines” as the place produces more than half of the nation's sugar production.  

 

 

Research Participants 

 

Presented in Table 1 is the distribution of Grade 12 students' profiles from the 3 physics 

teachers who agreed to participate in the implementation process of the Feedback Loop. Teacher 1, 

who had the most significant number of students, composed almost 90% of the data sets. This number 

of respondents doing an online class could be attributed to the large school population handled by 

Teacher 1 and the students’ economic status, located in the province's capital city. This school is also 

one of the city's prestigious schools, which entailed many students opting for online classes.  

Meanwhile, Teachers 2 and 3, who came from the same small school situated outside the capital city, 

had fewer students to handle because many of their Grade 12 students opted to do modular distance 

learning. In this pandemic, private schools in the country may have options for their students to 

choose online or modular learning modes. Hence, few attendances registered for them. Consequently, 

this study reported the quantitative data under Teacher's 1 class, while those under Teachers 2 and 3 

were only presented qualitatively in a manner that showed supplementary information. 

 

Table 1 

Students' Profile 

Teacher 
Number of students per class 

Female Male 

1 45 13 

2 3 2 

3 3 0 

 

The 58 students from Teacher 1 were chosen to be the focus of the statistical analysis using a 

convenience sampling method. Inclusion criteria included that they were attending the synchronous 

class in physics for the AY 2021-2022 and must have completed the pre- and post-surveys.  

 

Research Instrument 

 

A tool developed by Reeve and Tseng (2011) called Agentic Engagement Scale (AES) was 

employed to measure the four aspects: agentic engagement, behavioural engagement, emotional 

engagement, and cognitive engagement. With a strong and acceptable level of reliability value ( = 

0.81), this instrument that used a 1 to 7 bipolar response scale ranging from "strongly disagree" to 

"strongly agree" with "agree and disagree equally" serving as the midpoint (4) was accessed by the 

students for the pre-and post-surveys. Using a Google form, this instrument was given as an initial 

undertaking before teachers could implement FA based on the Feedback Loop. After their teachers 

discussed all the topics in kinematics, a post-survey was re-administered to assess any changes in their 

engagement during class. 

Another instrument utilised in this study is the Physics Concept Test in Kinematics for Senior High School 

Students (Ole & Gallos, 2021), which consisted of a 30-item conceptual test in kinematics designed 

from the K-12 Most Essential Learning Competencies (MELCs) determined by the Department of 

Education (DepEd). With a reliability value (α = 0.758) and content validation coefficient (V = 0.94), 
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Faculty 
Training  on 
FA based on 

FLM 

Classroom 
Implementation 
based on FLM 

Effects on 
students' 

engagement and 
conceptual 

understanding in 
Kinematics  

this test indicated an acceptable measurement standard for the conceptual understanding of 

kinematics of the SHS students.  

 

 

Research Procedures 

 

The Department of Education's (DepEd) webpage identified the province's various private 

schools offering Senior High School (SHS) programs. These schools were sent an invitation letter 

through their official emails addressed to the principals, heads, and directors of their institution about 

the free webinar series entitled "Feedback Loop Model Professional Development Program 

(FLMPDP)." This webinar also included free e-certificates and e-copies of the speakers' presentations. 

Following the framework presented in Figure 2, the first two phases of this study were conducted in 

order to determine the effects of FLM on the aforementioned variables. 

 

Figure 2 

Phases of the Study 

 

 

 

 

 

 

 

Instructor training on FA based on FLM 

 

 For the first part of the study, 23 SHS physics teachers attended and actively participated in 

the webinar series held every Saturday in July, specifically on July 10, 17, 24, and 31, 2021. An action 

plan of the FLMPDP, which served as the training blueprint, was prepared to guide the proponent. In 

the duration of the conduct of the FLMPDP, an email was sent to each registered teacher two to three 

days before the next scheduled webinar. This reminded them of the schedule and the link they needed 

to click to join the webinar. While waiting for the programme to start, teacher-participants followed 

the house rules indicating the webinar's instructions and flow. This included the privacy act (purpose 

and confidentiality), expected outcomes, and reflective details. Suffice it to say teachers underwent a 

programme of training called FLMPDP to optimize their skills in formative assessment.  

 

Classroom Implementation Based on FLM 

 

 Before examining the effects of FLM on the target Physics classes, students were first asked to 

answer the pre-survey questionnaire on students' engagement scale using the "Agentic Engagement 

Scale." After the teachers implemented the FA based on FLM, a post-survey was re-administered to 

examine any significant change in their levels of engagement (agentic, behavioural, emotional, 

cognitive). Moreover, teachers’ narratives from their journals or reflections were utilised to support 

the statistics, and valuable feedback from the different cross-examiners (CE) were also tapped to 

support the data triangulation results. This study employed cross-examiners (CE) or experts who 

would notably observe how teachers utilized the FLM in their Physics classes. The purpose of utilizing 
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cross-examiners or experts was to facilitate deeper understanding and shed light on how teachers 

practice FA in their classes without bias. They were chosen based on their familiarity with the FLM. 

Meanwhile, a pre-and post-test using the Physics Concept Test in Kinematics for Senior High School 

(SHS) Students (Ole & Gallos, 2021) was administered to measure changes in students' conceptual 

understanding of Kinematics.  

 

Ethical Consideration 

 

All students who accessed the Google forms were presented with a letter of consent informing 

them of the purpose of the engagement survey and how it can provide information for the analysis. 

They were also told in advance by their teachers for ethical reasons. Records acquired from this study 

were treated with confidentiality, and their identities were not disclosed. Codes were provided to all 

recordings, transcripts, and documentation, and all gathered information was kept in locked files at all 

times. 

 

Results and Discussion 

 

Agentic Engagement 

 

As shown in Table 2, students' agentic engagement before being exposed to the 

implementation of Feedback Loop reported a mean value of 3.01 (SD = 1.24), indicating their slight 

disagreement with all five-item measures in the tool. The results suggested that students in Teacher 1's 

class do not particularly agree with doing these undertakings during their learning activities, such as 

(1) asking questions during class, (2) telling the teacher what they like or don't, (3) letting the teacher know 

what they are interested in, (4) expressing their preferences and opinions, and (5) offering suggestions on how to 

make the class better.  

Table 2 

Wilcoxon Signed-rank Test of Agentic Engagement before and after FLM 

 

Agentic 

Engagement 

Before 

(n= 58) 

After 

(n = 58) 
Test 

M SD 
Interpret

ation 
M SD 

Interpre

tation 
Z p-value 

Interpr

etation 

1 3.29 1.53 SLD 3.79 1.86 NU  3.80  < .001 S 

2 2.71 1.38 D 2.83 1.59 SLD  1.81   .071 NS 

3 3.00 1.50 SLD 3.22 1.80 SLD  2.42  < .05 S 

4 3.26 1.54 SLD 3.59 1.89 NU  2.83  < .05 S 

5 2.79 1.32 SLD 2.93 1.54 SLD  2.13  < .05 S 

Overall Mean 3.01 1.24 SLD 3.27 1.50 SLD  3.37  <.001 S 
Note. Slightly Disagree = SLD, Neutral = NU, S = Significant, NS = Not Significant 

 

Then, when Teacher 1 practiced the Feedback Loop Model (FLM) in the class, Grade 12 

students' overall mean scores (M = 3.27; SD = 1.50) increased. To test its statistical significance, a non-

parametric tool called Wilcoxon signed-rank test was performed to measure how these changes in the 

teachers' classroom practices on FA affected the students' agentic engagement before and after FLM. 

This statistical test was chosen because the data sets were not normally distributed upon checking the 

assumption of normality.  
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As a result, it was observed that at a significance level of 0.05, there was a significant 

difference (Z = 3.37, p < .001) in the overall perspectives of students after Teacher 1 implemented the 

FLM. This denotes students' change of agentic engagements as the teacher practiced formative 

assessment anchored in the Feedback Loop during their online classes. But then, for item # 2, which 

states, "I tell the teacher what I like and what I don't like," there was no significant difference in its 

measure (Z = 1.81, p = 0.71). This implies students' apprehension about expressing this kind of agentic 

freedom.  

According to Ahmad (2021), one of the possible factors that may inhibit a student’s 

participation in the class could be associated with one’s personality, individual character or cultural 

values (Ahmad, 2021). Hesitancy from the students to make suggestions or speak out about what they 

like or do not like could be attributed to a Filipino trait called group harmony. According to Schrier et 

al. (2010), as cited by Espinosa (2018), Filipinos generally value relationships and may set expectations 

for themselves and the opinions of others. Hence, when associated with classroom settings, students 

would avoid negative impressions of their teachers in a classroom and would love to follow their 

directives.  

Due to the lack of valuable information from the students directly, these apprehensions on 

this aspect of the agentic engagement have limitations, however, despite students not expansively 

agreeing with the agentic engagements' items in general, the acquired significant differences (p < .001) 

due to the classroom practices on FA have affected them. This suggests that Teacher 1 could 

encourage students to speak up and share their thinking during discussions.  

Based on the gathered information from Teacher 1's journal and cross-examinations of experts, the 

following extracts could support these engagements related to agentic constructs, such as how 

Teacher 1 emphasised students' involvement in the learning process.  
"I find it nice that they are also trying to answer and participate in our discussion. I am glad that my 

students try their best to answer every question I pose. They participate well in the discussion and are 

not shy to ask for questions or clarifications." (T – 1) 

In the context of Feedback Loop, the teacher used this whole group discussion (tool) to make 

students answer the question (goal) and exhibited the different elements of the model. The data she 

could collect from their active participation could help her decide (inference) on the next step of the 

discussion. These shared experiences of Teacher 1 were supported by the cross-examination of 

external validators, as stated in the extracts. (Note: CE stands for Cross-examiner and T stands for 

Teacher) 
"Collaboration was seen as a dialogue between teacher and students." (CE 1 on T -1) 

"There was ample time for students to digest the lesson by giving questions and answers, addressing 

students' difficulties, and providing more sample exercises for mastery." 

"Students' questions are also entertained…" (CE 3 on T-1) 

Teacher 2 and Teacher 3 also claimed these agentic engagements of their students, and based 

on their extracts,  
"… In the introduction of our lesson, the students share their insights…" (T-2) 

"Students are engaged in the simulating activity, and they provide the ideas, meaning, and information 

related to the topic based on their own observations." (T -3) 

As highlighted in the teachers' narratives, these phrases, "trying to answer and participate in our 

discussion," "trying their best to answer every question I pose," "not shy to ask for questions or clarifications," 

"students share their insights," and "the one who provides the ideas, meaning and information related to the 

topic based on their own observations," revealed students' constructive contribution to the flow of 

discussion. Their engagement to proactively participate and express their views was pieces of 

evidence of the students' agentic change. According to Espejo (2018), if students perceived that a 

learning or classroom environment was designed in a more encouraging and inspiring atmosphere, 

their perceptions could influence their academic engagement by getting more involved in the teaching 

and learning process.  

Furthermore, data gathered from the observations of cross-examiners also showed how this proactive 

participation of students reflected a classroom environment that promotes formative assessment, and 
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these were manifested in their remarks: (Note: CE stands for Cross-examiner and T stands for 

Teacher) 
"… After short discussions, the teacher constantly checks students' understanding by giving them 

questions related to the discussed topics…" (CE-3 on T-2) 

"He welcomes students' responses or ideas politely and gives proper feedback." (CE-2 on T-3) 

According to Reeve and Tseng (2011), these characteristics of agentic engagement could serve 

as an open-ended formative assessment that could be used to elicit and gather student feedback. In 

this way, students have the opportunity to engage in an agentic form. This further supports 

Fernandez's (2017) study explaining that when teachers and students apply Vygotsky's theory (1978) 

such that they "converse, question, explain and negotiate” could obtain a deep-seated conceptual 

understanding. 

 

Behavioural Engagement 

 

In this study, due to the limited information from the students (viz, interview, focus group 

discussion), teachers' reflections and cross-examiners' observations were used in supporting students' 

underlying behavioural engagement. 

Upon checking Table 3, students' pre-reported behavioural engagement showed an overall 

mean of 4.75 (SD = 0.72), denoting a slight agreement in all five items under the scale. This reveals 

students' behavioural engagement attributes that enable them to (1) listen carefully in class, (2) try very 

hard in school, (3) listen very carefully if the lesson is discussed for the first time by a teacher, (4) work hard 

when they start something new in class, and (5) pay attention in the class.  

 
Table 3 

Wilcoxon Signed-rank Test of Behavioural Engagement before and after FLM 

 

Behavioral 

Engagement 

Before 

(n= 58) 

After 

(n = 58) 
Test 

M SD 
Inter-

pretation 
M SD 

Interpre-

tation 
Z p-value 

Inter-

pre-

tation 

1 4.67 0.85 SLA 5.10 1.25 SLA  4.63 < .001 S 

2 4.90 0.87 SLA 5.47 1.27 A  5.26 < .001 S 

3 4.86 0.87 SLA 5.36 1.28 A  4.67 < .001 S 

4 4.74 0.85 SLA 5.21 1.25 SLA    4.73 < .001 S 

5 4.59 0.92 SLA 4.93 1.24 SLA  3.91 < .001 S 

Overall Mean 4.75 0.72 SLA 5.21 1.09 SLA  4.82    < .001 S 
Note. Slightly Agree = SLA, Agree = A, S = Significant, NS = Not Significant 

 

After students were exposed to Teacher 1's application of the FLM approach on FA, their 

behavioural engagement levels were affected (M = 5.21, SD = 1.09), and so to determine if this change 

was significant or not, the Wilcoxon signed-rank test was carried out. It could be observed that there 

was a significant difference (Z = 4.82, p < .001) in the overall perspectives of students' behavioural 

engagement before and after the teacher conducted the FLM approach.  

Hence, it can be inferred that the changes in the classroom practices on formative assessment 

significantly affected their behaviours inside the class. But, because of the challenges in measuring this 

dimension in an ODL and the underlying difficulty of fully reflecting the students' efforts (Hu & Li, 

2017), Louwrens and Hartnett's (2015) perspectives in justifying students' online behavioural 
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engagement (e.g., regular attendance to online classes and doing what was required of them by the 

teacher) were used as additional support to the engagement.  

As shown in the extract, Teacher 1 mentioned that students' behavior in her classes were 

observed, stating,  

"… They participate well in the discussion and are not shy to ask questions or clarifications..." 

For Teachers 2 and 3, such changes were observed in the reflections they have shared, stating 

the following context, 

 

"… In our previous discussion, they are just passive learners even I initiate high-order thinking skills 

questions… utilizing the FLM model in my physics class discussion enables my students to be involved 

and simulate the concept of kinematics…" (T – 2) 

"… students tend to develop higher-order thinking skills because teachers do not spoon-feed them with all 

the topics they need to learn, but they were guided in learning process…" (T – 3) 

Aside from this information, details to support such changes in their behavioral engagement 

can be attested by the following extracts from the cross-examiners, as shown: (Note: CE stands for 

Cross-examiner, T stands for Teacher) 

"The classroom shows the students' responses to the teacher's questions." (CE 3 on T-2) 

"The video showed students answering an assessment task. Individually, students' answered an 

assessment task." (CE 1 on T-1) 

"Students were asked to give examples of projectile motion to assess their understanding of the 

concept." (CE 3 on T-1) 

"… He made students participation visible through short reporting to measure the depth of 

learning." (CE 2 on -T-3) 

These pieces of information supported how students followed what was required of them by 

the teacher. According to Louwrens and Hartnett (2015), completing their tasks or activities in class 

because it was needed reflected an example of a behavioural engagement. 

Moreover, all elements of the Feedback Loop could also be reflected in the extracts, such as 

students' answering and responding to teachers' questions or tasks and reporting collected data from 

the tool(s) given to them. Teachers could assess their understanding of the concepts (make inferences) 

based on the learning objectives set for the students.  

 

Emotional Engagement 
 

As reflected in Table 4, students' pre-emotional engagement showed a neutral emotion (M = 

4.08, SD = 1.08), implying their impartial perceptions of the four items of the dimension. The following 

items declare (1) "I enjoy learning new things in class," (2) "When we work on something in class, I feel 

interested," and (3) "When I am in class, I feel curious about what we are learning, and (4) "Class is fun," 

received neutral opinions from the students. This could imply their unsure emotions towards the class, 

especially in this synchronous learning setup.  

 

Table 4 

Wilcoxon Signed-rank Test of Emotional Engagement before and after FLM 

 

Emotional 

Engagement 

Before 

(n= 58) 

 

After 

(n = 58) 

Test 

 

M SD 
Interpr

etation 
M SD 

Interpre

tation 
Z p-value 

Interpre-

tation 

1 4.24 1.11 NU 4.69 1.55 SLA  4.13 < .001 S 
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2 4.21 1.18 NU 4.59 1.55 SLA  3.70 < .001 S 

3 4.19 1.16 NU 4.60 1.60 SLA  3.81     < .001 S 

4 3.71 1.33 NU 3.97 1.67 NU  2.95     < .01 S 

Overall Mean 4.08 1.08  NU 4.46 1.45  SLA       4.06    < .001   S 
Note. Neutral = NU, Slightly Agree = SLA, S = Significant 

 

Despite students' neutral emotional engagements, in the beginning, these perceptions shifted 

when Teacher 1 incorporated a change in the classroom practices on FA. Table 4 showed that the 

overall mean increased to 4.46 (SD = 1.45). Based on Wilcoxon signed-rank test, this change was 

statistically significant (Z = 4.06, p < .001) at a significance level of 5%. Therefore, it could be suggested 

that the changes applied by Teacher 1 in practicing FA affected students' emotional engagement 

significantly.  

This emotional engagement happens when students react positively to their class 

environment. Fanshawe et al. (2020) explained that teachers' support in their online classes by helping 

students feel connected is vital to students' emotional engagement. When students are given feedback 

and well-guided in their learning progress, they tend to be more emotionally connected and engage 

meaningfully in their learning.  

With the classroom practices on formative assessment (FA) anchored in Feedback Loop Model 

(FLM), a classroom environment that supports FA plays a critical role in contributing to the emotional 

engagements of the students (Louwrens & Hartnett, 2015; Meyer & Turner, 2006). When students are 

emotionally engaged (i.e., feeling comfortable and connected), this positive emotion could stimulate 

their enthusiasm and interest in completing the learning task (Hu & Li, 2017). Thus, developing an 

online class environment where students feel safe contributing their thoughts and ideas is necessary to 

increase emotional engagement.  

Furthermore, these changes are supported by the data collected from the teachers' journals and 

reflections, indicating students' emotional engagement. These details are shown in the following 

extracts:  

"… During this activity, I have seen that my students are actively participating because there are a 

number of them who always raise their hand to answer each item." (T- 1)  

"... They anticipate how an object sustains a uniform motion." (T-2) 

"… Students are engaged in the simulating activity, and they are the one who provides the ideas, 

meaning, and information related to the topic based on their observations. And my only role during the 

discussion is to guide their answers by throwing them questions…" (T -3) 

The evidence of how students were engaged could be attributed to their eagerness to 

participate in the activity. The phrases expressing "a number of them who always raise their hand to 

answer" and "they anticipate," which reflect a process (tool) of collecting informal data from students, 

revealed their enthusiasm and interest in being involved. The statements provided by Teacher 3 

guiding students (reach the goals) proved how learning progressions transpired in the class led to 

increased engagement. These positive reactions to their learning environment were characteristic of 

being emotionally engaged in the learning process (Louwrens & Hartnett, 2015).  

Likewise, when students feel comfortable in class, this positive emotion could stimulate their 

enthusiasm and interest in completing the learning task (Hu & Li, 2017). These implications could also 

be shown through the cross-examiners' observations of the teachers. 

"Teaching and learning is a two-way process. The teacher provided a classroom where rapport, 

interaction, and collaboration were present. This classroom environment made every student feel 

comfortable; thus, learning is captured easily." (CE 2 on T-1) 

"Teacher 2 delivers her lesson in a way that is somehow easily understood because of the language 

that she used. She maintains a positive disposition in the duration of her entire class." (CE 2 on T-2) 
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"… The teacher is always in control of himself at all times; he sets a very good example of speech 

habits, voice very pleasant, and uses effectively to stimulate interest among students. These 

factors are important to make students engaged and interested in the topic and as well as in 

reaching the set goals intended for the topic." (CE 2 on T-3) 

This essence of establishing a connection (making inferences) could boost students' confidence 

and promote an effective classroom experience (Pellegrino & Sloan, 2021). Students are more likely to 

be engaged and feel more positive about their learning experience when they perceive that their 

teachers care about them (Gallup, 2020, as cited by Pellegrino & Sloan, 2021). 

 

 

 

Cognitive Engagement 

 

As shown in Table 5, students' pre-surveyed cognitive engagement showed an overall mean 

of 4.69 (SD = 0.80), representing a slight agreement with all eight items. Some of the items include "Item 

4: I make up my own examples to help me understand the important concepts I study," which 

registered a neutral scale among students, and "Item 5: Before I begin to study, I think about what I 

want to get done", which had the highest mean among the items. 

However, these initial findings changed when Teacher 1 implemented the FLM approach to FA in 

their synchronous classes. Though the new overall mean (M = 4.98, SD = 1.12) was still in the slightly 

agreed scale, its mean value improved after FLM was practiced. Thus, a Wilcoxon signed-rank test was 

performed to affirm its statistical significance.  

 

Table 5 

Wilcoxon Signed-rank Test of Cognitive Engagement before and after FLM 

Note. Neutral = NU, Slightly Agree = SLA, A = Agree, S = Significant 

Based on the results, it was found that there was a statistical difference in their mean scores (Z 

= 4.40, p < .001), indicating Teacher 1's classroom practices affected the students' cognitive 

engagement. Aside from the evidence of statistical results, affirming it through other data sources 

such as the journal and observation tool could be used to confirm qualitatively.  

Similar evidences were observed from the classes of Teachers 2 and 3, and these are seen in the 

extracts shown. 

"Utilizing the FLM model in my physics class discussion enables my students to be involved and 

simulate the concept of kinematics. The students are not only listening to the class discussion, but they 

Cognitive 

Engagement 

Before 

(n= 58) 

After 

(n = 58) 
Test 

M SD 
Inter-

pretation 
M SD 

Inter-

pretation 
Z 

p-

value 

Interpret

ation 

1 4.79 1.01 SLA 5.21 1.39 SLA  4.37 < .001 S 

2 4.67 1.11 SLA 5.02 1.48 SLA  3.75 < .001 S 

3 4.67 0.94 SLA 5.00 1.27 SLA  3.63 < .001 S 

4 4.40 1.18 NU 4.71 1.55 SLA  2.98 < .01 S 

5 4.88 1.16 SLA 5.31 1.50 A  3.90 < .001 S 

6 4.66 1.07 SLA 5.03 1.43 SLA  3.70  < .001 S 

7 4.60 1.06 SLA 4.90 1.39 SLA  3.05  < .01 S 

8 4.36 1.07 NU 4.66 1.38 SLA  3.90 < .001 S 

Overall Mean 4.69 0.80 SLA 4.98 1.12 SLA  4.40   < .001 S 
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also simulate the concept of uniform motion… They anticipate how an object sustains a uniform 

motion." (T -2) 

"… The students' engagement increases and develops their higher-order thinking skills during the 

discussion after applying the FLM…" (T – 3) 

Experts also supported that these improvements enhanced cognitive engagements, as shown 

in the following extracts.  

"As in the course of the lesson, students' level of learning was increasing as evident in their oral 

and written responses." (CE 2 on T – 1) 

"Students' knowledge about the topic was constantly assessed. A review of the symbols was 

provided. This is a very crucial assessment so that the teacher will have an idea if the students really 

understood the variables involved in the formula." (CE 3 on T – 1) 

If one is to assess the cross-examiners' remarks carefully, it could be noted how the elements 

of Feedback Loop were reflected in the instruction. The increasing level of oral and written responses, 

which could be utilized as either a tool or data by the teacher, manifested strong indications of 

applying inferences by the teacher. Teacher 1, who could be observed to implement several formative 

evaluations based on FLM, has already shown well-established practices based on the comments 

observed in the class.  

The improved classroom practices which led to an enhanced level of engagement among 

students are observed from the online classes of Teachers 2 and 3, respectively.  

"The teacher asked checkpoint questions prior to introducing another term/concept to ascertain 

students' progress." (CE 1 on T – 2) 

"He utilizes some approaches for evaluation results; results returned, and some feedback is given. He 

made students participation visible through short reporting to measure the depth of learning." 

(CE 2 on T – 3) 

Cognitive engagement, which refers to students' understanding and mental effort, could lead 

to different levels of thinking when exposed to various learning strategies (Hu & Li, 2017). As 

emphasized in the phrases above, the highlighted texts like "a review," "checkpoint questions," and 

"short reporting" observed in the teachers' classes suggested different strategies that could activate or 

grasp the mental efforts of the students. One of the many factors that affected students' engagement 

was the teacher factor (McNaught et al. 2012), which could be attributed to how teachers designed the 

learning tasks, planned the learning content, and provided feedback during the learning activities. 

Feedback Loop Model (FLM), as a data-driven approach to teaching, gathered the students' ideas or 

thinking to guide teachers when considering setting goals, developing tools to collect data, and 

analysing those data to determine the next steps for instruction. 

 

Conceptual Understanding 

 
This section used descriptive statistics such as mean and standard deviations and likewise, 

inferential statistics (paired t-tests) to analyse the data. These explored the changes in Teacher 1's 

classroom practices on a formative assessment by comparing the pre-and posttests mean scores in 

kinematics. 

As shown in Table 6, a mean gain of 10.03 (SD = 4.30) was obtained from the difference 

between the average pretest scores of 4.16 (SD = 1.79) and average posttest scores of 14.19 (SD = 4.68) 

of the Grade-12 students. With the given values, it was essential to determine how the data sets could 

affect the level of conceptual understanding of the students in Kinematics. 

In this aspect, the researcher utilized the paired t-tests to understand better if the set of values 

was significant or not. However, checking for its normality test must be satisfied before applying the 

statistical tool. Upon checking on the Shapiro-Wilk test, the p-value of .086 implied a higher value 
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than the alpha level of significance (0.05), indicating that the value was normally distributed, as shown 

in Figure 3. This signified that a paired t-test was suitable for determining the statistical significance. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 

Frequency Distribution of Mean Gain Values 

 

 

 

 

 

 

 

 
 

 

 

 

Looking into the results of Table 6, it can be inferred that there was a significant difference 

between the pretest and posttest scores of the SHS students, and this was reflected in the computed p-

value (< .001) with t (57) = 17.76, showing a lesser value than the alpha level of significance (0.05). 

Table 6 

Descriptive Statistics and t-test results in the pre-and posttests 

 
In this case, it can be implied that the changes in the teacher's classroom practices towards FA 

affected the students' level of conceptual understanding in Kinematics significantly. According to 

Teacher 1, Feedback Loop guided her discussions, and through feedbacking, the teacher and students 

gained substantially in the teaching-learning process. Based on the gathered extract, 
"After all our discussion in kinematics, I can summarize the insights that I have gained by the following: 

different types of activities increase student engagement in class; guided discussion helps them learn 

better; clear statement of the objectives is important in achieving the goal for the discussion; practice 

enhances learning, and feedbacking guides students and teachers on the teaching-learning process." (T-1) 

Pretest Posttest Gain   

   M SD M SD M SD n t df p-value 

4.16 1.79 14.19 4.68 10.03 4.30 58 17.76 57 < .001 
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In addition to Teacher 1's learning experiences, Teachers 2 and 3 also gained insights that 

significantly impacted students' learning. To wit,  
"In our previous discussion, they are just passive learners even I initiate high-order thinking skills 

questions… I learned that students would understand the concept thoroughly if they were performing 

it." (T -2) 

"With the application of FLM, it is easy for us to go through our lessons. It gives us teachers the new 

teaching techniques and strategies that we could use as we deliver the topics online..." (T-3) 

These reports were supported by the classroom observations examined by the cross-

examiners. According to them, students were observed interacting with their teachers, which could be 

a factor in guided discussions leading to improved learning. These were reflected in the following 

comments: 
"The teacher was very welcoming with questions from the students." (CE 1 on T-2) 

"Though the class size is small, the teacher made sure to have an interaction with the students through 

Quescussion – Question, and Discussion." (CE 2 on T – 3) 

 

"Students' questions are entertained by the teacher. The students are also given immediate feedback 

about their answers to the questions presented along with the discussions." 

 (CE 3 on T-1) 

These collected data exhibiting the effects of applying FLM could be used as solid support for 

the enhanced learning acquired by students as teachers implement it in their Physics classes. 

Another aspect explored was the effect size measurement. This effect size was employed to measure 

the practical significance of the teacher's FA practices based on the Feedback Loop. This effect size 

measurement was often reported in educational research to show how much the experimental results 

affect the variables in the study. One of the commonly used metrics was Cohen's d. According to 

Mcleod (2019), it is an appropriate effect size measure when comparing two means that could 

accompany the reporting results of t-tests. This could be categorised in the following descriptions in 

Table 7, defined by Cohen (1988). 

 

Table 7 

Description of Effect Size 

 

Based on the results in Table 8, the significant effect size (d = 2.83) revealed how it affected 

students' conceptual understanding of Kinematics. This showed the impacts of the changes applied by 

the teacher upon practicing the FLM towards FA. With the value of providing students with 

informational feedback on their learning (Snowball & Sayigh, 2007), significant impacts on their 

performance improvement were inevitable. 

 

Table 8 

Cohen's d Effect Size 
 

Variables 
Mean Difference 

SD N 

Cohen's d 

effect size 
Interpretation 

Pretest 4.16 1.79 58 
2.83 Large effect 

Posttest 14.19 4.68 58 

 

Effect Size (d) Description 

d > 0.80 Large effect 

d = (around) 0.50 Medium Effect 

d = (around) 0.20 Small Effect 
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The essence of the Feedback Loop is to make inferences from the data collected from the 

selected, adapted, or designed tools to meet the learning goals, providing a fundamental approach to 

teachers in conducting formative assessments in a class. Furtak et al. (2016) have clearly emphasised 

that while teachers can make many different inferences based on the collected information using 

specific tools, each inference in the feedback loop should connect to the initial goal. Although it can 

reach many outcomes from the data generated from students' engagement with a tool, the particular 

inferences made through this process should be the ones that inform about the goal.  

 

Conclusion and Recommendation 

 
  This study aimed to determine the effects of FLM on the Grade-12 SHS students’ conceptual 

understanding of Kinematics and their engagements. It exhibited positive and valuable changes to 

teachers’ classroom practices on FA, creating beneficial impacts on the learning and engagement of the 

students.  

Based on the findings, students’ engagements (agentic, behavioral, emotional, and cognitive) as 

teachers implemented FLM towards FA showed active participation during their online Physics class, 

implicating positive impacts on their learning. Likewise, students’ conceptual understanding also 

revealed enhanced knowledge of Kinematics. This could be supported by the high impact of its 

practical significance (effect size) when teachers’ FA practices are based on the Feedback Loop. Thus, 

it can be inferred that the effect of the FA based on FLM has implications for the engagement and 

learning process of the students.  

This further reinforced the idea that immediate feedback could enhance student engagement 

and improve conceptual understanding (Biggs & Tang, 2015; Jiao, 2015). The concept of FLM enabled 

teachers’ encouragement and creativity when designing activities to reach the intended learning goals.  

However, this study had several limitations, and one could be attributed to the few students 

of Teacher 1 who responded to the statistical analysis. Increasing the number of students may add 

sufficient support to the data. Also, an increase of respondents to the other teachers like Teachers 2 

and 3 could have been a better point of statistical analysis as to the impact of the FLM. Another aspect 

that could be used to substantiate the results is conducting interviews with some students.  

Since the results of this study supported the effects of utilising “digital pedagogies” in this 

new norm, it is recommended that the delivery of online formative assessments guided by Feedback 

Loop be reinforced by teachers for students’ active participation and improved learning in the class.  
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APPENDIX A 

Evidence of the Conduct of the FLMPDP Webinar Series 
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APPENDIX B 

Teachers’ Journals/Reflections 
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APPENDIX C 

Sample of Cross-Examiners’ Feedback on Teacher 1 

 

 

 


