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Introduction

In educational contexts, feedback between learners and educators serves as a fundamental pillar for enhancing
student learning and development. It plays a critical role in monitoring progress, guiding improvement, and
fostering metacognitive engagement (Li et al., 2025; Pollard & Armatas, 2025). Beyond shaping academic
outcomes, feedback also strengthens teacher—student relationships, supports self-efficacy, enhances motivation,
and promotes deep learning (Tampal et al., 2019). Contemporary scholarship increasingly frames feedback as a
dialogic and learner-centered process rather than a unidirectional transmission of information, emphasizing
students’ active participation in giving, receiving, and using feedback to regulate their learning (Nicol &
Macfarlane-Dick, 2007; Black & Wiliam, 1998; Sadler, 1998). However, despite its recognized value, large-scale
studies conducted in the United Kingdom and Australia continue to report persistent challenges in feedback
practices, particularly in terms of timeliness, personalization, and student engagement (Winstone & Boud, 2019).
These challenges are especially pronounced in science education, where learners are expected to engage in

reflective thinking, integrate conceptual understanding, and apply knowledge to complex, real-world problems.

When effectively designed and implemented, feedback mechanisms can scaffold learners’ cognitive processes,
promote higher-order thinking, and support the development of essential competencies such as critical thinking,
problem-solving, and self-regulation. Empirical evidence suggests that learner-centered feedback models,
particularly those that encourage students to initiate and act on feedback, lead to higher engagement and improved
feedback quality (Raymond et al., 2019). These shifts reflect broader conceptual changes in feedback theory,
which increasingly view feedback as a collaborative, socially situated process embedded within complex learning
environments (Weller & Gotian, 2023). Central to these outcomes is metacognition, defined as individuals’
awareness and control of their own cognitive processes (Flavell, 1979). Metacognitive skills enable learners to
plan, monitor, and evaluate their learning, thereby fostering meaningful and sustained engagement with academic

content.

The role of metacognition is particularly salient in Environmental Science education, where students must grapple
with environmental crises such as pollution, climate change, biodiversity loss, and resource depletion.
Environmental and crisis education aims not only to develop scientific understanding but also to cultivate
responsible citizenship and environmental stewardship through inquiry-based and reflective learning experiences
(North American Association for Environmental Education [NAAEE], 2016). However, environmental education
also faces significant challenges arising from technology-driven production and consumption patterns and the
increasing complexity of planetary crises, necessitating pedagogical approaches that move beyond traditional
sustainable development frameworks toward more critical and transformative learning paradigms (Menezes,
2018; Layrargues, 2020). Teaching about ecological crises while simultaneously experiencing them creates unique
pedagogical tensions, highlighting the need for learning environments that support reflection, sense-making, and

critical engagement (Suarez et al., 2023).

Consistent with these demands, a meta-analysis by Antonio and Prudente (2022) confirmed that metacognitive

instruction has a significant positive effect on students’ academic achievement, particularly in science disciplines.
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These findings reinforce the importance of instructional approaches that deliberately integrate feedback and
reflection to support learners’ metacognitive development. In response to the limitations of traditional feedback
systems, there is a growing call for innovative strategies and technologies that can better facilitate timely,
constructive, and learner-centered feedback. As Sterman et al. (2018) emphasized, educational reform requires

innovation to effectively navigate increasingly complex learning environments.

The integration of digital tools, including mobile and web-based applications, offers promising pathways for
addressing these challenges. Technology-supported feedback systems can provide timely, personalized, and
flexible feedback, particularly in contexts where human instructional resources are constrained (Deeva et al.,
2021). Such tools expand opportunities for synchronous and asynchronous interaction and enable reflective
learning beyond the boundaries of time and space (Nicol, 2012). One such tool is Google Keep, a widely accessible
note-taking and task management application. Owing to its flexibility, cross-device compatibility, and
collaborative features, Google Keep can be repurposed as a learner—educator feedback platform aligned with
social constructivist and connectivist learning theories, which emphasize knowledge co-construction through

interaction within social and digital networks.

Within Environmental Science education, where reflective engagement and feedback are essential for grappling
with complex environmental issues, Google Keep offers a practical and accessible means of supporting learner—
educator dialogue and metacognitive reflection. By enabling students to document ideas, respond to reflective
prompts, and receive timely feedback, the platform has the potential to strengthen reflective thinking while
fostering active participation in learning. This study explores the use of Google Keep as a digital feedback tool to
nurture reflective thinking skills in Environmental Science among fourth-year prospective teachers in a public
college in Malolos, Bulacan, Philippines. Specifically, it sought to answer the following research questions:
1. How may students’ reflective thinking skills be described before and after exposure to Google Keep
using Kember’s Reflective Thinking Survey Questionnaire?
2. Isthere a significant difference in students’ reflective thinking skills before and after the implementation
of Google Keep?
3. How may students’ reflective thinking skills be described during the intervention based on Kember’s
Reflective Thinking Rubric?
4. How may students’ acceptance of Google Keep as a learner—educator feedback tool be described in terms
of technology acceptance and system usability?
5. How may the learner—educator feedback system in Environmental Science using Google Keep be
described based on students’ reflections?
6. What improvements to the learner—educator feedback system using Google Keep may be suggested

based on students’ feedback?

Literature Review

Evolution of Learner—Educator Feedback Systems

Historically, feedback in education positioned learners as passive recipients of information, with teachers
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assuming authoritative roles in evaluating performance and directing learning. Over time, this traditional paradigm
has shifted toward more dialogic and learner-centered approaches, wherein students actively engage in giving,
receiving, and using feedback to improve their learning outcomes. Nicol and Macfarlane-Dick (2007) argue that
high-quality learning is closely associated with students’ active participation in feedback exchanges, transforming
feedback into a two-way process that supports learner autonomy and self-regulated learning. This
reconceptualization of feedback is reinforced in formative assessment literature, where feedback is viewed as a
critical mechanism linking evaluation to subsequent learning actions (Black & Wiliam, 1998; Sadler, 1998).
Particularly in science education, well-designed feedback systems play a vital role in supporting conceptual
understanding and the development of higher-order thinking skills, underscoring the need for their thoughtful and

purposeful integration into instruction (Kaldaras et al., 2024; Swanson et al., 2021).

Empirical studies further substantiate this shift toward learner-centered feedback models. Raymond et al. (2019)
demonstrated that transitioning from educator-driven to learner-initiated feedback significantly increased both the
frequency of feedback requests and completion rates, while also improving the quality of feedback related to
students’ strengths. These findings align with broader conceptual changes described by Weller and Gotian (2023),
who traced the evolution of feedback from a transactional exchange of information to a collaborative, learner-
centered process embedded within complex socio-cultural learning environments. As learning contexts become
increasingly dynamic, technology has emerged as a key enabler of these pedagogical shifts. Deeva et al. (2021)
highlighted how automated and technology-supported feedback systems can provide personalized and real-time
support, particularly in contexts where instructional resources are limited. However, despite their growing use
across educational domains, the literature remains fragmented, indicating the need for more data-driven and

student-centered feedback solutions.

Importantly, Nicol (2012) emphasized that while learning technologies do not fundamentally alter the nature or
purpose of feedback, they significantly expand the ways in which feedback can be implemented. Through
synchronous and asynchronous modalities, digital tools offer new opportunities for timely, flexible, and dialogic
feedback interactions, while simultaneously introducing new pedagogical and design challenges for educators.
Collectively, these studies underscore an ongoing evolution toward feedback systems that prioritize learner
agency, interaction, and reflection—principles that are increasingly supported and amplified through educational

technologies.

As feedback practices continue to evolve toward more dialogic and learner-centered approaches, their role
becomes especially critical in disciplines such as Environmental Science, where learners are expected to reflect

on complex real-world issues and develop informed, responsible responses.

Environmental Science and Crisis Education

Engaging students in environmental science and crisis education is essential for cultivating both scientific

understanding and responsible citizenship. As emphasized by the North American Association for Environmental

Education (2016), inquiry-based engagement with ecological issues enhances critical thinking and fosters

240



International Journal of Technology in Education and Science 10 (2026) 237-263 C. S. G. Guising et al.

environmental stewardship. Environmental crises—such as pollution, climate change, biodiversity loss, and
resource depletion—demand pedagogical approaches that foreground real-world problem-solving, reflective
thinking, and informed decision-making. These challenges position environmental education not merely as
content transmission but as a transformative learning space where learners critically examine human—environment

interactions.

At the same time, research highlights substantial pedagogical and structural challenges in environmental science
and crisis education. The current planetary crisis is deeply rooted in unsustainable production and consumption
patterns shaped by technology-driven urban lifestyles, necessitating forms of environmental education that move
beyond conventional sustainable development frameworks (Menezes, 2018). In the United States, Morrone (2001)
identified a persistent science education crisis marked by low scientific literacy, noting that environmental themes
can serve as integrative frameworks to enhance student learning. More recently, scholars have emphasized that
environmental education is confronted by intersecting crises—including climate collapse, antiecologism, and
global pandemics—which call for paradigm shifts away from market-oriented and technocratic approaches toward
more critical and reflexive pedagogies (Layrargues, 2020). Teaching about ecological crises while simultaneously
experiencing them further complicates instruction, presenting both challenges and opportunities for
transformative scholarship as educators reassess the content, methods, and purposes of environmental education

in crisis contexts (Suarez et al., 2023).

Within this complex landscape, effective environmental science education requires not only disciplinary
knowledge but also opportunities for reflection, self-monitoring, and meaning-making—processes closely
associated with metacognition. Digital tools can play a pivotal role in addressing these needs by supporting
reflective and dialogic learning practices. Tools such as Google Keep enable students to document observations,
track project progress, and receive timely feedback, thereby supporting deeper engagement with environmental
content while encouraging creativity and collaboration. When used purposefully, such technologies can enhance
cognitive engagement, promote metacognitive awareness, and support contextualized understanding of
environmental issues, aligning instructional practices with the reflective demands of crisis-oriented environmental

education.

Feedback as a Driver of Metacognition

Metacognition, originally conceptualized by Flavell (1979), refers to individuals’ awareness and regulation of
their cognitive processes. It encompasses both metacognitive knowledge—understanding how one learns—and
metacognitive regulation—planning, monitoring, and evaluating learning strategies (Lai, 2011; Swanson, 1990;
Akturk & Sahin, 2011). Research consistently demonstrates that metacognitive instruction enhances self-efficacy,
promotes student ownership of learning, and improves academic performance (Sadeghi & Mohtashami, 2011;

National Council for Special Education, n.d.).

Educators play a crucial role in cultivating metacognition through explicit instruction, reflective prompting, and

structured feedback. Strategies such as metacognitive checklists (Schraw, 1998), reflective questioning during
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tasks (Mevarech & Kramarski, 2003), and post-assessment self-reflection (Tanner, 2012) have proven effective
in fostering metacognitive skills. These practices are further reinforced through collaborative learning structures
grounded in social constructivist theories, wherein peer interaction and dialogue promote higher-order thinking.
A meta-analysis by Antonio and Prudente (2022) affirmed the positive effects of metacognitive strategies in
science education, particularly when integrated with information and communication technologies (ICTs). Digital
platforms equipped with reflection prompts and feedback mechanisms can scaffold self-regulated learning and
deepen students’ metacognitive engagement. Given the central role of feedback in supporting metacognitive
processes, there is increasing interest in digital tools that can facilitate timely, structured, and reflective feedback

within learning environments.

Google Keep as an Educational Tool

Google Keep, a cloud-based note-taking and organizational tool, offers substantial potential in educational settings
through its user-friendly features such as color-coded notes, checklists, voice memos, and image annotation
(Brown, 2024). These functionalities support learner organization, promote collaboration, and encourage creative
expression. When integrated into instruction, Google Keep enables teachers and students to co-manage tasks,
share timely feedback, and curate multimodal learning artifacts that enhance engagement and understanding. Its
educational utility aligns with the principles of social constructivism and connectivism, which emphasize active

participation, collaboration, and networked knowledge construction.

Furthermore, Google Keep supports the International Society for Technology in Education (ISTE) Standards by
fostering student agency, digital collaboration, and creative communication. According to Trust (2022), the
application aligns well with the SAMR model, functioning as a substitution for traditional note-taking, augmenting
learning through collaborative lists, modifying instruction via multimodal note creation, and redefining learning
by enabling students to share outputs beyond the classroom. Supporting this, Pilomonu et al. (2023) demonstrated
the effectiveness of Google Keep in project-based learning, particularly in improving students’ writing skills, thus
affirming its applicability as a tool for enriching instructional practices and learner engagement. Situating Google
Keep within broader e-learning environments further highlights its role as part of technology-supported feedback

systems that enhance accessibility, interaction, and learner engagement.

E-Learning and Technology-Supported Feedback

E-learning, defined as instruction delivered through electronic devices and digital networks, expands access to
education while enhancing flexibility and learner autonomy (Kenan, 2015). The asynchronous nature of digital
learning platforms supports just-in-time access to resources, continuous interaction, and individualized pacing.
Applications such as Google Keep, when embedded within e-learning ecosystems, offer valuable affordances for

real-time collaboration, feedback exchange, and documentation of learning processes.

Technology-enhanced feedback systems strengthen instructional practices by improving feedback timeliness,

clarity, and learner engagement. Studies by Black et al. (2011) and Stuart et al. (2011) indicate that digital
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feedback enables learners to revisit instructor comments, reflect more deeply on feedback, and respond
constructively. Typed and digitally mediated feedback also improves legibility and reduces ambiguity compared
to traditional verbal or handwritten feedback. Recent research by Zou et al. (2023) further highlights that
technology-enhanced teacher, peer, and self-feedback significantly improve students’ critical thinking, writing
quality, and engagement, with teacher feedback delivered through digital platforms demonstrating the strongest

effects.

Synthesis

Taken together, the reviewed literature underscores the interconnected roles of learner-centered feedback,
metacognition, and digital technologies in fostering reflective learning, particularly within science education
contexts. As environmental challenges demand critical engagement and informed action, the integration of
metacognitive strategies and technology-supported feedback systems becomes increasingly imperative. Google
Keep emerges as a promising, accessible digital tool that aligns with pedagogical and technological frameworks
supporting reflective thinking. Grounded in social constructivist principles and supported by empirical evidence,
its use as a learner—educator feedback system warrants further exploration in nurturing reflective thinking skills

among prospective teachers.

Methods

Research Design

The research utilized both qualitative and quantitative research designs. Quantitative data complemented
qualitative findings to provide a comprehensive view of Google Keep’s effects on the learner—educator feedback
system and students’ reflective thinking skills in Environmental Science. The research design was used by all
participants who benefited from improving the learner-educator feedback system in Environmental Crises after

the intervention of G-Keep.

Research Locale and Participants

This study involved thirty-one (31) 4th-year students enrolled in a public college in Malolos, Bulacan, Philippines,
during the academic year 2023-2024. Participants were selected through purposive sampling based on specific
attributes, knowledge, skills, and relevance to the study's objectives. The research was conducted face-to-face
with the permission of the school administration and the selected students. Most participants were female (n =27,
87%), followed by males (n = 2, 6%) and LGBTQIA+ students (n = 2, 7%). Considering their age, the majority
are 20 years old (65%), followed by 21 years old (23%), 23 years old (6%), and 24 and 25 years old (1%).

Research Instruments

To evaluate the learner-educator feedback system using G-Keep and address the research questions posed in this

study, researchers used questionnaires and a rubric focusing on skills like reflective thinking. These instruments
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were designed to measure the system's effectiveness and nuances of the feedback system in the context of G-

Keep.

Pre and Post-Reflective Thinking Survey Questionnaire (Pre-RTSQ and Post-RTSQ)

The study employed a Reflective Thinking Survey Questionnaire (RTSQ) for pre-and post-test, a quantitative
research tool utilizing a Likert scale adapted from Kember et al. to assess students' reflective thinking skills before
and after exposure to G-Keep. As Creswell (2002) defined it, quantitative research involves testing objective
theories through variable analysis. The unidimensional Likert scale was used to gauge participant perspectives
across 16 questions categorized into four sections: habitual action, understanding, reflection, and critical
reflection. The Likert scale offers four response options without a neutral choice: strongly disagree, disagree,
agree, and strongly agree, enabling researchers to assess the extent of agreement or disagreement regarding
reflective thinking ability. The scale assumes a linear relationship between experience intensity and strength. The
quantitative data from these instruments were analyzed by descriptive statistics — mean and standard deviation,
and using the Wilcoxon Signed Ranks Test. Table 1 shows the number of items in each level and the sample

statements of the pre-and post-RTSQ.

Table 1. Distribution of Items and Sample Statements in the Reflective Thinking Survey Questionnaire (RTSQ)

Level Number of  Sample Statements
Items
Habitual Action 4 I can perform activities on Environmental Science without having to think

too much of what I am doing.

Understanding 4 The lesson on Environmental Science requires us to understand concepts
taught by the instructor

Reflection 4 I question the way others approach learning, taking quizzes/exams, and
performing in Environmental Science, aiming to think of a better way

Critical 4 The way I look at myself changed as a result of Environmental Science

Reflection

Kember's Reflective Thinking Rubric (KRTR)

Participants' reflections in Google Keep were evaluated using Kember's Reflective Thinking Rubric, a quantitative
research tool. This rubric assigns scores based on predefined criteria to guide researchers in evaluating. Like
Kember's, analytical rubrics enhance student learning by providing constructive feedback and highlighting
strengths and weaknesses. They effectively assess oral and written work, allowing teachers to provide targeted
feedback and students to understand evaluation criteria, resulting in higher-quality outputs. The adaptation of
Kember’s Reflective Thinking rubric aims to provide a comprehensive and tailored assessment tool for evaluating
and describing reflective thinking in the context of Environmental Crises using Google Keep during the
intervention. The quantitative data gathered was analyzed by descriptive statistics — mean and standard deviation.

Table 2 shows Kember's Reflective Thinking Rubric.
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Table 2. Kember’s Reflective Thinking Rubric and Descriptive Performance Levels

Criteria

Critical Reflection

Reflection

Understanding

Habitual Action

4(3.18 - 4.00 |80-
100%)

3(2.78-3.17] 70-
79%)

2(2.40-2.77 | 60-
69%)

1 (1.00 - 2.39 |D/F:
>60%)

Reflection on
Existing
Knowledge
(Learning
Experience
and Personal

Insight)

Connection to
Academic
Concepts
(Personal

Experience,

Class Content.

Literature)

Evidence of

Development
(Shift in self,
or knowledge
about what is

learned)

Engages in a
thorough examination
of current knowledge,
challenges
assumptions, and
expresses novel
viewpoints based on

experience.

Shows an exceptional
link between personal
experience and class
material
(concepts/theories)
and literature;
provides proof of
applying theory and
reshaping
perspectives.
Expresses a shift in
their viewpoint
regarding themselves
or a specific
issue/concept/proble
m arising from the
encountered

experience.

Actively and
thoughtfully
reflects on
established
knowledge,
presenting fresh
insights gained
through
experiential

learning.

Clearly establishes
connections
between personal
experience and
class content
(concepts/theories);
offers evidence of
applying
theoretical
concepts.
Expresses fresh
comprehension and
insights concerning
oneself or a
particular
issue/concept/probl
em stemming from
the acquired

experience.

Utilizes existing
knowledge without
endeavoring to
assess or appraise
it; displays
comprehension but
does not connect it
to other
experiences or

personal reactions.

Associates personal
experience with
class content
(concepts/theories)
but at a surface or

abstract level.

Displays restricted
or superficial
insight into oneself
or a particular
issue/concept/probl
em due to the
encountered

experience.

Provides automatic
or superficial
responses with
minimal conscious
or deliberate
thought, lacking
reference to
existing
knowledge;
responses are given
without an attempt
to comprehend
them.

Fails to establish
connections
between personal
experience and
class content
(concepts/theories)
or relevant

literature.

Presents no proof
of gaining insights
into oneself or a
particular
issue/concept/probl
em as a result of
the experienced

situation.

Technology Acceptance Model Survey Questionnaire (TAMSQ)

The study utilized the Technology Acceptance Model Survey Questionnaire (TAMSQ) to gauge students'
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acceptability of Google Keep as a learner-educator feedback app in environmental crises. The Technology
Acceptance Model (TAM), developed by Fred Davis, focuses on perceived usefulness and perceived ease of use
as crucial factors influencing technology adoption. Derived from TAM, TAMSQ has two categories: technology
acceptance and system usability. Technological acceptability explores user perceptions regarding the usefulness
and ease of use of G-Keep. On the other hand, system usability has two subcategories: attitude toward using it
and behavioral intention of use. The former explores the users’ trust, personal initiative, characteristics, and
context. The latter explores the behavioral intention of use of the user of the proposed technology. This structured
questionnaire provides insights into technology acceptance dynamics and offers a systematic approach to
assessing user perspectives. The quantitative data from these instruments were analyzed using descriptive
statistics, such as mean and standard deviation. Table 3 shows the indicators, number of items in each level, and

sample statements.

Table 3. Indicators, Number of [tems, and Sample Statements of the Technology Acceptance Model Survey

Questionnaire (TAMSQ)
Indicator Number  Sample Statements
of Items
Perceived Usefulness (PU) 5 The advantages of Google Keep, which is used as a
feedback app, outweigh the disadvantages.
Perceived Ease of Use 5 the user interface of the system was clear and intuitive
(PEOU)
Trust 5 It ensures the privacy of its users.
Personal Initiatives and 5 I found using Google Keep to be an efficient tool for the
Characteristics (PIC) learner-educator feedback system.
Context 5 Google Keep proved to be meaningless and irrelevant to
my studies.
Intention to Use (IU) 5 Google Keep can be adapted into a feedback app, I am

inclined to integrate it into my future engagements and

teaching.

Reflective Questionnaire (RQ)

A reflective questionnaire with four (4) open-ended questions is utilized, emphasizing the importance of reflection
in education. Scholars like Kolb (1984) and Helyer (2015) highlight how reflection aids in transforming
experiences into concepts and recognizing ongoing learning. The questionnaire serves to gauge the impact of the
teaching and learning environment on reflective thinking, crucial for student improvement and skill development.
A systematic procedure guided the study's aims, comprising pre-implementation, during-implementation, and
post-implementation phases. Numerical data collection was employed throughout the implementation to evaluate
causality and outcomes, determining if there was a significant change in the learner-educator feedback system

post-intervention.
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Teaching Intervention

To nurture prospective teachers’ reflective thinking skills, the researchers implemented a Google Keep—supported

learner—educator feedback intervention using the 7E instructional model. The class is grouped with 5-6 members.

G-Keep was used in the exploration phase, where peer and instructor feedback were quickly given. Individual

exploration was done on day one, and collaborative sharing and synthesizing group responses were done on Day

2. The extension phase also used G-Keep, where the participants reflected on their learning. After a day, the

researchers assess their reflection and provide feedback on the participants’ responses.
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( )
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N Individual - . .
N R open-ended questions in G-Keep. This
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J
)
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input in the next meeting.
J

Figure 1. Implementation Framework of Google Keep as a Learner—Educator Feedback Tool

The study aimed to nurture reflective thinking skills in prospective teachers through a learner-educator feedback
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system using Google Keep. The researchers implemented a teaching intervention based on the 7E instructional
model with groups of 5-6 members. G-Keep was utilized during the exploration phase for quick peer and instructor
feedback. Individual exploration occurred on Day 1, followed by collaborative sharing and group synthesis on
Day 2. The extension phase involved reflection on what was learned, with researchers providing feedback the

following day. Figure 1 shows the summarized steps in implementing G-Keep as a feedback app.

G-Keep Interface

Google Keep, the application that was used in the study, is a multimodal note-taking, organizing, and list-making
tool that works with Google Drive, Google Classroom, Google Forms, and Google Hangouts. Educators may
utilize the app to assist students in managing group projects, tracking their learning progress through collaborative
to-do lists, and encouraging their students to show off their creative skills by writing notes. (Trust, T., 2022)
Instructors create labels based on their needs, whether categorizing notes by activities, evaluation, or reflective
inquiry prompts, allowing the participants to organize their perspective labels easily. Additionally, G-Keep is
collaborative; it can make changes by editing notes and instantly reflecting on all participants on each label.
Moreover, instructors can leave feedback within the context of the notes. Figure 2 shows the main screen of G-

Keep, which presents notes in a visual card format.

G221 ed Bt Bl D @ 2210 @ o B .al@ @OD22:250 = @ ™ B ot €L @
= BECEDRT#1 Q B ¢ Google Keep <« A& a @
Pinned
Q notes RT#1: REFLECTIVE INQUIRY PROMPTS |
Lesson 4: Ecosystem Degradation (March
RT#1: REFLECTIVE INQUIRY PROMPTS | Lesson 4: ) Reminders 2024 n
Ecosystem Degradation (March 18, 2024, Monday) 18, 2024, Monday)
A blessed day, future educators! This will be your platform for you
A blessed day,futuro oducators! This wilbe your platform for you to ot aflacton ihe Ibason tRat Vol 1 ave just/aarhad today By
e LAY S A B s By Labels Edit answering the following questions.
Instructor Note: Answers on the first prompt has been archived.
[ BECED RT#1 Please kindly contact me if you want a copy of your responses.
Thank you!
[ BECED RT#H2 2. Among the various Pt about
degradation, which ones deeply resonate with you personally, and
why do you feel a strong connection to these ideas?
[ BECEDRT#3
The importance of the
interconnectedness of ecosystems is one of the concepts that
[ BECEDRT#4 moves me the most. Because of that, | had deeper understanding
others of the importance of protecting nature and of working together to
maintain the balance in the ecosystem. Preserving biodiversity and
[© BECED RT#5 maintaining the health of nature are aspirations that mean a lot of
me because they influence human livelihoods and the overall
well-being of the world.
[ BECEDRTH#6
LIMATE
g CHANGE Instructor's Your of the interconr
of ecosystems and your commitment to protecting nature and
- Create new label

ENVIRONMENT DEFORESTATION maintaining the balance within them is inspiring, as it reflects a
deep understanding of how these actions can positively impact

human livelihoods and the well-being of the world.

@

Archive

Among the concepts being discussed
about ecosyst degradation, what's deeply resonate with me
personally and find strong connection with is "Deforestation”
because before every places that we go have trees or a wonderful
surrounding because of its greenery effect and we breathe fresh
air coming from the trees unlike now, those that filter the air are
decreasing due to the lack of trees due to deforestation. We no
longer breathe fresh air coming and the greenery surroundings are
disappearing and being replaced by buildings or infrastructure
because sometimes the forests that experience deforestation are
converted through business or personal purposes like buildings
and such.
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Help & feedback
RT#1: Metacognitive Map | Lesson 3: Global Warming and

Climate Change

Metacognitive Map: a brief reflection |_

Instructor's feedback: Your personal connection to the concept of
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Figure 2. G-Keep Interface. (a) G-Keep Main Interface, (b )G-Keep Side Bar (c¢) G-Keep Notes
Research Procedure
This section discusses the steps that the researchers followed in conducting their study. The researchers created A

systematic procedure that guided them in targeting the study's aims. The method comprises three phases: pre-

implementation, during implementation, and post-implementation.
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Pre-implementation

In Figure 3, the pre-implementation process is outlined. The researchers followed the four steps before proceeding
with the discussion. The researchers contacted the dean of the target college, the college secretary, and the teacher
of the target class. They had a verbal inquiry to ask permission to conduct a study in their college. After that, a
consent letter was given to the personnel mentioned before the researchers started the study. After asking for
permission from the mentioned personnel, a meeting was conducted to plan for the target group of participants
participating in the study. When a group of participants was established, a letter of approval was given to ensure
that they were willing to participate in the study. The collected data and information were confidential and used
in the study only. First, the participants were oriented on the research and were introduced to G-Keep and how to
use it as a learner-educator feedback app in environmental crises. The pre-RTSQ was given to the participants to
describe their reflective thinking skills prior to exposure to G-Keep; this was analyzed with the post-RTSQ to
determine the significant change in students' reflective thinking prior to and after exposure to G-Keep, which is

discussed later in the paper.

Consent Meeting plan with Letter of G-Keep Orientation
Letter school persommel Approval to and Pre RTSQ
\ Students A \
The consent A meeting A letter of The researchers
letter was be was approval was conducted an
given to the conducted to be given to orientation to
dean of the plan for the ensure that introduce G-Keep
target target group they are and how to use it as
college, the of participants willing to the learner-educator
college that participate in feedback system in
secretary, participated in the study that Environmental
and teacher the study. was conducted. Crises.
of the target After doing so, the
class. participants
answered the Pre
RTSQ,

_/ ), _J

Figure 3. Pre-implementation Flowchart
Implementation

In Figure 4, the implementation process was outlined. The researchers discussed each topic of environmental
crises for two weeks. During the first week, the researchers introduced the topic by implementing elicit and
engaging activities for the class. After doing so, the discussion of the first topic, anthropogenic impact and
different types of pollution, was initiated. After the discussion, the students completed their reflection, which
allowed them to reflect and ask for feedback using G-Keep. After the class, the researchers supplemented the
input needed by the learners. After doing so, the researchers assessed the students' reflections using Kember's
reflective thinking rubric. This routine was the same in the second week. The only difference is that the class
further addressed the learners' concerns about the previous topic using the contents from G-Keep, and the topics

discussed were global warming, climate change, deforestation, positive and negative human activities, and
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ecosystem degradation, respectively. In week 3, the researchers further examined the concerns raised during the

previous topic and implemented the post-implementation of this research.

‘Week 2: Day 2

Week 1: Day 1
March 11, 2024

March 07, 2024

Step 1: The researchers started the class by
implementing the elicit and engage activities to
the participants.

Step 2: The researchers discussed the lesson,
anthropogenic impact, and different types of
pollution.

Step 3: The students accomplished their
reflection using G-Keep.

Step 4: After the class, the checked G-Keep and
supplied the feedback needed by the learners.

Step 53: The researchers assessed the student’s
reflection using Kember's reflective thinking
rubric.

‘Week 2: Day 3
March 14, 2024

Step 1: The researchers further addressed the

= concerns of the learners about the previous
topic using the contents from G-Keep.

Step 2: The researchers continued to discuss the
next lesson, environmental degradation.

Step 3: The students accomplished their
= reflection using G-Keep.

Step 4: After the class, the checked G-Keep and
®  supplied the feedback needed by the learners.

Step 5: The researchers assessed the student’s
= reflection using Kember's reflective thinking
rubric.

Step 1: The researchers further addressed the
concerns of the learners about the previous
topic using the contents from G-Keep.

Step 2: The researchers continued to discuss the
next lesson, global wanmng, climate change,
deforestation, and positive and negative human
activities.

Step 3: The students accomplished their
reflection using G-Keep.

Step 4: After the class, the checked G-Keep and
supplied the feedback needed by the learners.

Step 5: The researchers assessed the student’s
reflection using Kember's reflective thinking
rubric.

‘Week 3: Day 4
March 21, 2024

Step 1: The researchers further addressed the .
concerns of the learners about the previous
topic using the contents from G-Keep

Step 2: The researchers started the post-
" implementation.

Figure 4. Implementation Flowchart
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Post-Implementation

Figure 5 presents an overview of the post-implementation process. Data based on the participants' answers was
collected. The post-RTSQ was given to the participants to determine whether there was a significant difference in
the learner-educator feedback system after the implementation of G-Keep. After doing so, the TAMSQ was
answered by the participants. The participants also answered the Reflection Questionnaire (RQ) to share their

experiences and feedback about the learner-educator feedback system in environmental crises using G-Keep.

Post RTSO TAMSQ Reflection
Questionnaire

The learners

answered the The learners The'students .answ.ered a
Post RTSQ > answered the reflection questionnaire (RQ)

" ) TAMSQ and to share their feedback on the

gﬁzscﬁrll:;gs collected learner-educator feedback

afterward. afterward. system using G-Keep.

), ), _

Figure 5. Post-Implementation Flowchart
Results

This section presents the quantitative and qualitative results on the effectiveness of G-Keep as a learner-educator

feedback system in fostering students’ reflective thinking skills.

Quantitative Findings

Pre - Reflective Thinking Survey Questionnaire
Table 4 presents the changes in students’ reflective thinking skills before and after the exposure to G-Keep.

Table 4. Wilcoxon Signed-Rank Test for the Difference between Pre-RTSQ and Post-RTSQ of Students with

regards to Levels of Reflection

Levels of Pre- Post- SD Asymp. Verbal

SD MD z r p-value
Reflection RTSQ RTSQ sig Interpretation of r
Habitual Action 2.82 48 359 39 0.77 -4.57 .00 -0.81 0.0001 Large effect

Understanding ~ 3.65 35 3.73 .44 0.08 -1.21 23 -0.21 0.23 Small effect

Reflection 3.35 .36 360 .50 025 -2.70 .007 -0.48 0.0070 Small effect
Critical 43 .54

3.34 3.60 0.26 -2.49 .01 -0.44 0.013 Small effect
Reflection
Overall 3.29 32 3.3 43 0.11 -3.66 0.00 0.65 0.0003 Large effect

Note: No. of items = 16; at N = 31 *significant at o = 0.05; effect size (Cohen’s d) is (r=z/N2N), 0.10>r>0.30
(small effect), 0.50<r<0.30 (medium effect), and r>0.50 (large effect).
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The table shows that the pre-RTSQ mean score was recorded at 3.29 (SD=.32) while the post-RTSQ mean score
was at 3.63 (.43). The results revealed that there was a significant difference between the overall mean scores in
the Pre-RTSQ and Post-RTSQ of the students in relation to the different levels of reflection before and after being
exposed to G-Keep as a learner-educator feedback system in learning Environmental Crises. The data given in the
table above rejects the null hypothesis of this study. This data indicates that the students exhibited significant
improvement in their overall reflective thinking in different levels of reflection after using G-Keep as a learner-
educator feedback system, as evidently shown by the scores acquired during the Pre-RTSQ and Post-RTSQ (z =
-3.66, p-value = 0.0003). This result provides strong evidence that Google Keep enhances the learner—educator
feedback system in Environmental Science. Using G-Keep as a learner-educator feedback app resulted in effect
sizes r = 0.65, which indicates a large and positive effect size in students’ reflective thinking. The p-value of
0.0003 indicates that the results obtained were statistically significant compared to the alpha level of 0.05. Hence,
this implies that using G-Keep as a learner-educator feedback system greatly impacts the students’ reflective
thinking skills. The results indicate that using G-Keep as a learner-educator feedback system prosperously
amplified the students' reflective thinking about the different levels of reflection: Habitual Action, Understanding,

Reflection, and Critical Reflection, where Understanding was highly manifested.

The quantitative findings indicate that exposure to Google Keep led to a significant improvement in students’
reflective thinking across all levels of reflection. This result confirms earlier findings that technology-supported
feedback and metacognitive scaffolds can enhance reflective thinking and self-regulated learning in science
education (Hattie & Timperley, 2007; Antonio & Prudente, 2022). Similar to Zou et al. (2023), the immediacy
and clarity of digitally mediated teacher feedback appear to play a critical role in supporting learners’ reflective
engagement. Allowing the participants to reflect on using their mobile phones showcases the integration of mobile
learning in education, which has a positive impact on the student's academic achievement (Daher & Salhab, 2023).
This notable increase is caused by the reflective inquiry prompts located on the app and the feedback that the
educator provides to the participants. Structured reflection prompts combined with immediate feedback enabled

learners to monitor and evaluate their learning effectively.

Moreover, reflection prompts were also implemented during the exploration phase of the class, which contributed
to nurturing their reflective thinking skills. Reflection goes beyond assessment and focuses on self-improvement.
It involves a deeper level of thinking processes to enhance one's performance and learning. (Watanabe-Crockett,

2018.)

Describing Students Reflecting Thinking Skills using KRTR

Table 5 presents the students who demonstrated a level of understanding in reflecting on existing knowledge
(REK), with a grand mean score of 2.76 (SD = 0.05). However, they primarily utilized existing knowledge without
critically assessing or connecting it to other experiences or personal reactions (Kember et al., 2008.) Regarding
the Connection to Academic Concepts (CAC), the grand mean score was 2.30 (SD = 0.21), suggesting that
students showed habitual action in their reflection. They failed to connect personal experiences and class content

or relevant literature (Kember et al., 2008.) For Evidence of Development (ED), the grand mean score was 2.52
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(SD = 0.17), indicating an understanding level of reflection similar to REK. The students display restricted or
superficial insight into themselves or a particular issue/concept/problem due to the encountered experience

(Kember et al., 2008.)

Table 5. Grand Mean Score and Standard Deviation of Students’ Scores on the three criteria: Reflection on
Existing Knowledge (REK), Connection to Academic Concepts (CAC), and Evidence of Development (ED),

based on Kember’s Reflective Thinking Rubric, across all lessons on Environmental Crises.

Criterion M SD Levels of Reflection
Reflection on Existing Knowledge 2.76 .05 Understanding
Connection to Academic Concepts 2.30 21 Habitual Action
Evidence of Development 2.52 17 Understanding

As for describing their reflective thinking skills during the intervention, utilizing the three (3) criteria from KRTR,
the results describe the reflective thinking skills of the learners to be utilizing their newfound knowledge.
However, despite the observed gains, students demonstrated limited depth in reflective engagement, particularly
in connecting personal experiences to academic concepts. This contrasts with studies that report deeper levels of
critical reflection when reflective activities are implemented over longer durations or with sustained individual
reflection phases (Kember et al., 2008; Chen et al., 2020). The relatively short intervention period and the
collaborative nature of reflections in this study may have constrained opportunities for deeper critical reflection.
Moreover, it was also observed that due to how the reflection process using G-Keep was organized - the students
were grouped. They can see each other’s reflections; this may be a factor for them to be influenced by their peers'

reflections and not rely on their own.

Technology Acceptance Model Survey Questionnaire (TAMSQ)

The data from Figure 6 highlights that perceived ease of use registered the highest score, with a mean of 4.57 and
a standard deviation of 0.51, indicating a solid perception of "to a great extent." This finding corroborates Wilson's
(2019) study, suggesting that perceived ease of use holds a more significant influence on intention than perceived

usefulness, supported by the higher t-value associated with perceived ease of use.

MEAN

Perceived usefulness Perceived ease of use
VARIABLES

Figure 6. Students’ Technology Acceptance of Google Keep Based on the TAMSQ
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Conversely, perceived usefulness obtained the lowest score, with a mean of 4.48 and a standard deviation of 0.64,
also interpreted as "to a great extent." The data revealed that students find G-Keep easy to use and valuable when
reflecting and obtaining feedback about their reflections on environmental crises. Since an application was
utilized, it is imperative to measure the students' acceptability of it. The quantitative data from TAMSQ suggests
that in terms of technology acceptance, G-Keep was easy to use and navigate. Using Google Keep is as simple as

putting a sticky note on a wall—simple and gets the job done (Kingcott, 2018).

5
4
3
z
<
-
e
2
1
0
Trust Personal Intiatives Context Intention to Use
and Characteristics
VARIABLES

Figure 7. Students’ Perceived System Usability of Google Keep Based on the TAMSQ

According to Figure 7, Personal Initiatives and Characteristics obtained the highest mean score of 4.8 with a
standard deviation of 0.54, indicating a perception of "to a great extent." The results suggest that learners possess
personal initiatives and characteristics conducive to using G-Keep as a feedback system. Conversely, the intention
of use garnered the lowest mean score of 4.28 with a standard deviation of 0.91, also interpreted as "to a great
extent." However, students express their intention to utilize G-Keep for future educational purposes. In summary,
the overall average mean of 4.53 with a standard deviation of 0.21 defines the perception as "to a great extent,"
indicating that students highly accept G-Keep as a feedback app for nurturing reflective thinking skills for
Environmental Crises. Considering the behavioral intention of use, the data reveals that students had a positive
attitude towards using G-Keep. The result is observable among the participants - their openness to new experiences

led them to use G-Keep during the intervention.

Qualitative Findings

Thematic Analysis

The qualitative data from the reflection questionnaire were classified under the following themes: (1) significant

experiences, (2) difficulties, (3) most effective features/s, and (4) suggestions.
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Table 6. Thematic Analysis of Students’ Significant Experiences in Using Google Keep

Theme Sub-themes Codes Sample Responses
Reflection and  Enable me to Participant 1: “Using Google Keep enable me to reflect
Organization reflect deeply on the lesson and also collaborate with my
classmates, and get feedback from our teachers - Sir
Cyfer and groupmates.”
Organize my Participant 22: “Google keep helped me a lot to
thoughts organize my thoughts or answer and it also help me to
be aware to my groupmates answer.”
Helps in Participant 11: “For me, my significant experience is
understanding using Google keep as a learned-educator it really does
help me a lot understanding the knowledge that
Significant instructor shared.”
Experiences Collaborate with ~ Participant 7: “Using google keep it was easily to reflect
Collaboration =~ my Classmate and collaborate with others.”
and See Each Other’s  Participant 18: “We can see each other idea about the
Communication Ideas topic.”
Feedback made me Participant 31: It's rewarding to see and receive
feel validated feedbacks from th instructors, makes me feel validated.”
Feedback Made Learner Participant 26: “I think Google keep makes the
Educator Feedback feedback system in learner-educator easier.”
Easier
Get feedback Participant 17: “The significant experiences I've
experienced while using Google Keep is I can easily get
immediate feedback on my reflection.”
Easy to use Participant 12: “It is easy to put our reflection about the
topic”
Usability and Effective and Participant 16:
Efficiency Efficient Effective to use in making reflections and less time in
writing the answering questions.”
Good to use Participant 8: “My significant experiences while using
Gkeep. The gkeep is good to use for students because
gkeep is many benefits for the student specially
educators”
Convenient Participant 20: “I think using G keep as a feedback

Enjoyment and

Engagement

Environmental

Fun and enjoy

Environmentally

system is really convenient”

Participant 9: “It's fun and all the learning that I've
learned i put them easily in the google keep. I had a
great time using Google keep.”

Participant 27: “This is very helpful to me and also
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Theme Sub-themes Codes Sample Responses
Awareness Friendly environmental friendly because its paperless”
Knowledge Expand my Participant 28: “I've been using G-Keep since | was a
Expansion knowledge Ist year college. And this experience expand my
knowledge of using G-Keep.”
Challenged Answer Erased Participant 21: “At first, my experience was mixed with
Faced confusion and excitement, because I was confused when

my answer were erased but then, I enjoyed using

Google Keep.”

The data from Table 6 indicates that the phrases "get feedback" and "easy to use" received the highest frequency,

with a frequency of 8. The data reveals that students' significant experiences include obtaining feedback from

their instructor and the ease of use of G-Keep. Meanwhile, the phrases "Helps in understanding," "Made Learner

Educator Feedback Easier,” "Environmentally Friendly," "Expand my Knowledge," and "Hard time" each

received the lowest frequency, specifically with a frequency of 1.

From the themes that emerged from the qualitative data, Google Keep serves as a platform for reflection and

providing feedback due to its collaborative features and ease of use, as participants 7 and 12 stated in Table 6.

Implementing Google Keep in a classroom setting, teachers may assist students in managing group projects,

tracking their learning progress through collaborative to-do lists, and encouraging their students to show off their

creative skills by writing, and these notes may be in the form of reflection. (Trust, 2022).

Table 7. Thematic Analysis of Students’ Reported Difficulties in Using Google Keep

Theme Sub-themes

Codes

Sample Responses

Difficulties Technical

Issues

Getting erased

Disappearing

Technical

€1rors

Slow

Internet

connection

Phone unit

Participant 16: “The challenges i face when i utilizing the
google keep the other answer erased while we are typing.”
Participant 3 Our reflections were sometimes unintentionally
disappeared and sometimes the prompts need to be
accomplished were not reflected to the account

Participant 4 The difficulties I experienced is there are some
technical errors like the answers are getting deleted
unintentionally.

“Participant 12 This challenges that I face in using Google
keep when we put an answer in the Google keep sometime is
slow you always make sure to have copy of your answer in
your phone.”

Participant 10: “My difficulties is we need internet connection
in answering the questions in Google keep. I make sure that
we have a good connection.”

Participant 22: “The difficulties/challenges that I faced is my
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Theme Sub-themes  Codes Sample Responses
cellphone unit is Huawei so I don't have a playstore so I can't
download the app and sometimes my answer suddenly
become clear.”
Copying Tendency to “Participant 5 The answers are open with other members.
Tendencies There are tendencies to copy the answers or accidentally

No Technical

Issues

remove it.”

Participant 18: “I don't have any difficulties/challenges on

learning about environmental crises.”

The data from Table 7 demonstrate that the phrase 'getting erased' obtained the highest frequency. The research

shows that students experience difficulties, such as responses being suddenly erased while using G-Keep.

Furthermore, the phrases ‘slow’ and ‘phone unit’ have the lowest frequency. Limitations of the app also emerged,

such as their responses being erased, as participants 4 and 16 mentioned stated in Table 7. The student researchers

observed that when multiple participants edited the same Google Keep note simultaneously, some responses were

unintentionally overwritten or erased. To address this issue, future implementations may assign individual notes

for initial reflection or require students to draft responses offline before posting them to shared notes. Moreover,

some of the participants need access to an internet connection or have a weak one, rendering them unable to use

G-Keep properly during or after the discussion. This occurrence is included in the limitation of the application.

Table 8. Thematic Analysis of Students’ Perceived Most Effective Features of Google Keep

Theme Sub-themes Codes Sample Responses
Enhanced Very helpful Participant 1: “I think the most effective feature is where
Creativity and we can collaborate with each other in one place is very
Expression helpful for us to get immediate feedback that we can't
Most really have or get all the time in the classroom setting.”
Effective Promote Participant 3.: “Feedbacks can be express in a creative
Feature creativity way and it promotes creativity among learners and
educators while being immersed in the technology.”
Cantypeand  Participant 7” The most effect is we can insert picture's
insert picture  and text collaboratively.”
Facilitated Shared and Participant 17: “The specific feature If Google Keep as
Collaboration collaborate learner- educator feedback system that i find most
effective is we can collaborate easily and we can know
the feedback immediately.”
Improved More effective  Participant 12: “Its very effective and very useful it can
Effectiveness help me to write answers unlike in the pen and paper we
need to use correction.”
Reflective Can reflect Participant 16: “1 easily see their comments and
Thinking and and give reactions on our answers through that comments i can
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Theme Sub-themes Codes Sample Responses
Feedback feedback improve what i need to improve more.”
Notable Can note Participant 8. :The most effective is lesson on
Information important Environmental Crises is us have advantage so keep notes
Management thing and important thing.”
No Specific No answer

Response

Table 8 shows that the phrases “reflect and give feedback™ attain the highest frequency. The data showed that the

learners get feedback quickly from the instructor using G-Keep while “promote creativity,

EENT3

more effective,” and

“can note important things” got the lowest frequency. Following the implementation of G-Keep, the following are

the verbatim responses from our participants regarding the unique features that the students find most compelling.

The following statements stated in Table 8 were evident to the participants since they were engaged in the

reflecting process. Moreover, they appreciated the feedback from their instructor. They are expressive when they

receive feedback from their work, which makes the features of Google Keep. This multimodal note-taking app

promotes collaboration among their peers (Trust, T. 2022) which is beneficial to them in nurturing their reflective

thinking skills in Environmental Crises lessons.

Table 9. Thematic Analysis of Students’ Suggestions for Improving the Use of Google Keep

Theme Sub-themes Codes Sample Responses
Satisfied Participant 7: "For me, I am satisfied on what google keep
User has. So that, for me, I have no suggestion be added to
Satisfaction enhance."
Features are  Participant 9: "For me all the features are good and was a
Good good feedback experience for both learners and educators.”
Suggestions Easy to Use Participant 32: "None, because i find it easy to use and [ am
satisfied with the app."
Ease of Use Process of Participant 12: "None, only the process of insert our
and Inserting the  answers in the reflection in the Google keep."
Functionality Answer
Color, Fonts,  Participant 29: "For me its so plain and not interesting to
and Design open. More features like color, icon and pocket, should be
added.”
Add Chat Participant 6: "Maybe the could add a comment box feature
Desired box where collaborator/facilitators can give comments/feedback
Additional in a more systematic way.
Features Monitoring Participant 1: "The feature/s that needs to be enhanced in
history Google Keep is the sudden disappearance of the text we're

typing and I think it would be better if there are options for

text fonts, colors, and themes, for us to make creative and
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Theme Sub-themes Codes Sample Responses

more visually pleasing notes about Environmental Crises.
Lastly, I think it would be great if the edit history can be
monitored so that the teacher can know if students were
able to really participate and if their answers are really from
them."

Privacy Participant 4: "Maybe to add more privacy in one's answer."

Accessibility Availability Participant 22: “I don't have any suggestion features but I

and to all cell hope it will be available even in Huawei or any cellphone
Compatibility =~ phones unit that don't have playstore"

Innovation and  Innovative Participant 24: "None the app is very innovative"
Uniqueness

No Specific None

Response No answer

Table 9 shows that the phrase 'color fonts and design' obtained the highest frequency, indicating that learners
suggest adding features like color, icons, and pockets to enhance the feedback system between learners and
educators when utilizing G-Keep. Meanwhile, the words 'availability to all' acquired the lowest frequency,
indicating that most learners can access G-Keep. Following the implementation of G-Keep, the following are the
verbatim responses from our participants regarding additional features they suggested. Participant 29 suggested
integrating options to modify the visual aesthetics of Google Keep, which was a theme that also emerged from
the qualitative data. Although the teacher-researchers oriented the participants that Google Keep has options to
change the visual appearance of their Google Keep notes, no one changed it and focused on the reflective prompts.

Moreover, G-Keep offers ample themes and backgrounds (Romero, 2022); however, they are limited.

Despite the positive findings, several limitations should be acknowledged. The study involved a relatively small,
purposively selected sample from a single institution, which may limit the generalizability of the results.
Additionally, the short duration of the intervention and the use of collaborative reflection tasks may have
constrained the development of deeper critical reflection, while technical issues such as erased responses and

internet connectivity challenges may have influenced students’ reflective outputs.

Conclusion

This study explored the use of Google Keep as a digital feedback tool to foster reflective thinking skills among
prospective teachers in an Environmental Science course. Drawing from a mixed-methods approach, the findings
provide compelling evidence that integrating Google Keep into classroom instruction can enhance learner-
educator feedback systems and support the development of students’ reflective thinking. Quantitative results
showed a statistically significant improvement in students’ reflective thinking, particularly in habitual action,
reflection, and critical reflection. The large effect size observed suggests that the platform contributed

meaningfully to students’ metacognitive engagement and self-assessment. While Kember’s Reflective Thinking
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Rubric indicated some limitations in students' depth of reflection, particularly in connecting personal experiences

to academic concepts, the data also highlight that reflective growth was evident, albeit emerging.

Students expressed strong acceptance of Google Keep, as evidenced by high scores in perceived ease of use,
personal initiative, and system usability. Thematic analysis of qualitative feedback further emphasized the
platform’s intuitive interface, collaborative features, and its ability to facilitate immediate and meaningful
feedback exchanges. However, several technical and contextual challenges, such as erased entries, device
compatibility issues, and tendencies for peer influence during group reflections, underscore the need for thoughtful

implementation and platform support.

Overall, this study affirms the potential of Google Keep as a practical, accessible, and pedagogically sound tool
for promoting reflective thinking in science education. The integration of structured reflection prompts with
immediate feedback helped create an interactive, student-centered learning environment. As learners engaged in
metacognitive activities, they became more aware of their thought processes, learned to evaluate their

performance, and demonstrated increased agency in their learning journeys.

Future research should consider longitudinal studies and comparative designs to examine the sustained effects of
digital feedback tools on reflective thinking. Moreover, refining implementation protocols—such as individual
reflection phases and technological safeguards—can further enhance the depth and authenticity of students’
reflections. As educators navigate the integration of educational technologies, tools like Google Keep offer

promising pathways to support metacognition, feedback, and meaningful learning in the digital age.

Recommendations

Based on the findings and insights of this study, several key recommendations are proposed to guide future
implementation, instructional practice, and research. First, it is essential to provide comprehensive orientation and
technical training to both students and instructors before integrating Google Keep into the classroom. This
includes familiarization with the app’s functionalities, collaborative features, privacy settings, and visual
customization tools to ensure effective and confident usage. Educators are also encouraged to design reflective
activities that initially emphasize individual reflection before collaborative sharing. This strategy may mitigate
tendencies toward peer influence and foster deeper, more authentic connections between learners’ personal

experiences and academic content.

To address the technical limitations identified—such as disappearing responses and device incompatibility—
teachers should implement backup mechanisms, such as maintaining offline records or using alternative apps for
documentation. Additionally, exploring comparable educational platforms (e.g., Microsoft OneNote, Notion, or
Padlet) may offer similar pedagogical benefits while enhancing accessibility and flexibility across devices.
Embedding metacognitive scaffolds—such as reflective prompts, rubrics, and feedback checkpoints—within
Google Keep is recommended to enhance reflection quality. Establishing feedback loops, where students’

reflective inputs are explicitly acknowledged and used to inform subsequent instruction, can reinforce the value
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of reflection as a dialogic learning process.

Moreover, the study recommends leveraging Google Keep’s integration with other Google Workspace tools—
such as exporting notes to Google Docs for extended reflection or incorporating Google Classroom for centralized
feedback collection. These synergies can help educators create more connected and interactive digital learning
ecosystems. Finally, future research should consider longitudinal and comparative studies to examine the
sustained impact of using digital feedback tools on students’ reflective thinking and academic performance.
Employing quasi-experimental designs or including control groups could provide more robust evidence of
causality. By implementing these recommendations, educators and researchers can advance the pedagogical
potential of digital technologies in fostering metacognition, feedback engagement, and reflective learning in

diverse educational contexts.
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