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Abstract: The SMARTER model, an innovative educational framework, is designed for
blended learning environments, seamlessly integrating both online and face-to-face
instructional components. Employing a flipped classroom methodology, this model ensures an
equitable division between online and traditional classroom interactions, aiming to cultivate a
dynamic and collaborative learning atmosphere. This research focused on developing and
rigorously evaluating the SMARTER model’s validity, practicality, and effectiveness.
Adopting a research and development (R&D) approach informed by the methodologies of Borg,
Gall, and Gall, this study utilized a mixed-methods strategy. This encompassed a robust
validation process by experts in design, content, and media, alongside an empirical analysis of
the model’s application in actual educational settings. The aim was to comprehensively assess
its effectiveness and practicality. The findings from this study affirm the SMARTER model’s
validity, practicality, and effectiveness in improving students’ information literacy skills.
Comparative analysis between a control group, taught using a traditional expository approach,
and an experimental group, educated under the SMARTER model, highlighted significant
improvements in the latter group. This effectiveness underscores the model’s capacity not only
to efficiently deliver content but also to actively engage students in a collaborative learning
process. The results advocate for the model’s potential broader adoption and adaptation across
similar educational contexts. They also establish a foundation for future research aimed at
exploring the SMARTER model’s scalability and adaptability across diverse instructional
environments.

Keywords: flipped classroom; information literacy; collaborative learning; library science
program; educational technology; learning model development

1. Introduction

In the current digital era, the education sector faces new challenges and
opportunities in the learning process, particularly within the field of Library Science
(Carlozzi, 2018). One critical challenge is the development of effective information
literacy skills among students (Chigwada, 2019; Feekery et al., 2021). Information
literacy is an essential skill that Library Science students must master, given their
crucial role in managing and utilizing information in the future (Perry, 2017). The goal
of information literacy education in Library Science Programs is to equip students,
who will become professional librarians, with the skills to find and use information
ethically. At its core, information literacy embodies critical thinking skills (CILIP,
2018).

In line with advancements in information technology, instructional models must
also adapt. Collaborative learning based on blended learning emerges as a promising
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solution to this challenge (Capone et al., 2017; Patmanthara and Hidayat, 2018). This
model combines the advantages of online and face-to-face learning, allowing for more
dynamic and flexible interactions among instructors and students, and between
students themselves. However, despite the continued development of blended learning
models, their implementation in information literacy courses, especially within
Library Science Programs, still encounters various obstacles (Normawati, 2021; O
Ceallaigh, 2021). One major issue is the lack of learning models that effectively
integrate technology and active student collaboration within an integrative learning
environment. The integration of technology with active student collaboration is crucial
for enhancing student motivation and learning retention (Han et al., 2021; Herrera-
Pavo, 2021; Toprani et al., 2019). To address this issue, research by Rohim et al.
(2023) emphasizes the need for educational leaders to enhance leadership skills
comprehensively to improve educational quality management. This presents a new
perspective on the importance of leadership roles in implementing and managing
innovative learning models like blended learning.

Previous research has highlighted the importance of collaboration in information
literacy education (Biswas et al., 2020; Feekery et al., 2021; Moore, 2021; Racelis,
2021). Collaborative learning is known to enhance student understanding of course
material, develop social skills, and prepare students for teamwork in future work
environments. However, research on collaborative learning models based on blended
learning specifically designed for information literacy courses remains limited.

Furthermore, existing literature tends to focus on the technological aspects of
blended learning, while the collaborative aspect is often overlooked (Zheng et al.,
2019). This indicates a research gap that needs to be bridged with the development of
more holistic models that combine both technological and collaborative aspects,
especially in the context of information literacy. This is particularly true for
information literacy courses that require a multidisciplinary approach (Valero et al.,
2020).

Considering all these factors, this study aims to fill the existing gap in literature
by developing a collaborative learning model based on blended learning with a
SMARTER approach for information literacy courses.

2. Literature review

Learning is defined as a change in an individual who engages in the act of
learning (Albers et al., 2024). This change can manifest as a skill, a habit, an attitude,
an understanding, knowledge, or appreciation (acceptance or recognition). Asad Ali
and Masih (2021) describe learning as a relatively permanent change in behavior or
behavior potential resulting from experience, which cannot be attributed to temporary
bodily states such as those induced by illness, fatigue, or drugs. Furthermore, they
outline five key considerations pertaining to learning: (1) learning is measured by
changes in behavior, (2) these behavioral changes are relatively permanent, (3)
changes in behavior may not always occur immediately following the learning
process, (4) behavioral changes stem from experiences or practice, and (5) experiences
or practice need reinforcement.

On the other hand, Hutchens and Hynd (2018) asserts that learning is a
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neurological process that arises from experience and results in individual behavioral
changes. This statement is reinforced by Lamichhane (2018) who state that learning is
the process by which individuals acquire knowledge, skills, attitudes, values, beliefs,
emotions, and understanding. The changes that occur in the learning process are
fundamental and require the earnest effort of the individual learner to gain abilities,
attitudes, beliefs, knowledge, mental models, and skills (Spector, 2009). Learning is
the process of transforming experiences to create meaning (Maslo, 2022), thereby
generating knowledge (Mezirow, 1991). Bloom (1956) developed a taxonomy of
learning behaviors into several categories including: cognitive, affective, and
psychomotor. Education involves efforts to organize the external environment or to
facilitate the occurrence of learning in the learner.

Information literacy education fundamentally signifies lifelong learning.
According to the latest definition set by the Chartered Institute of Library and
Information Professional (CILIP), which updates the former definition from 2004,
information literacy is the critical thinking skill and the ability to make balanced
decisions about any information we encounter and use (CILIP, 2018). The Association
of College and Research Libraries (ACRL) describes information literacy as a set of
capabilities requiring individuals to recognize their need for information and have the
ability to locate, evaluate, and use the needed information effectively (Riedling, 2007).
Information professionals, such as librarians, must possess information literacy skills
as they create, gather, and assist others in using various types of information ethically.

Researches (Mbandje and Loureiro, 2023; Naveed et al., 2017; Odede and
Nsibirwa, 2018) confirm that information literacy is a set of skills. This concept
encompasses more than the basic ability to read and write—it requires active and
skillful interaction with information. These competencies include the capacity to
efficiently research and identify relevant information, which necessitates a discerning
eye for sourcing credible data. Furthermore, it extends to the adept selection and
rigorous evaluation of information, ensuring that only the most accurate, reliable, and
pertinent information is utilized (Nierenberg and Dahl, 2023). The organization of this
information into a coherent and structured format is another critical skill, facilitating
easier access and retrieval in future endeavors. Moreover, Information literacy also
involves the competence to effectively communicate and disseminate information
(Bell, 2021; Koler-Povh and Turk, 2020). This skill ensures that information is not
only understood by the individual but can also be effectively shared with others,
making it a pivotal tool in educational, professional, and personal settings. Thus,
information literacy is not merely about access but about the judicious application of
the information within various contexts to make informed decisions and solve
problems. This holistic approach to handling information is what makes information
literacy a fundamental skill set in the digital age.

The standards for information literacy skills are set based on the Framework for
Information Literacy for Higher Education established by the ACRL in 2015,
developed under the belief that information literacy represents an educational reform
movement that will realize potential through a series of richer and more complex data
(Association of College and Research Library, 2016). Hammons (2020) introduced a
“teach the teachers” approach to develop information literacy education. In this
scenario, librarians along with faculty agree to incorporate information literacy
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education into the learning curriculum. The collaboration between librarians and
faculty is vital as, aside from librarians always facing a shortage of staff capable of
developing curriculum, the faculty is the official body with authority over managing
and implementing learning curriculums in classrooms. If librarians focus on them, it
will provide the opportunity to concentrate on institutional initiatives to implement
information literacy into the curriculum.

Adult information literacy programs must be designed based on the background,
needs, and interests of the learners (Rosen, 2020). More importantly, information
literacy education programs should create democratic situations where students can
use their literacy skills to critically analyze their position in society, understand how
certain cultural assumptions and biases have positioned them within their families, and
ultimately learn how to challenge the status quo. Adult education programs not only
teach literacy and other basic skills but also demonstrate to students how they can use
these skills to transform their lives and the communities they live in (Addae, 2021).
Therefore, information literacy learning must be innovative and student-centered,
utilizing a project-based learning approach (Maia and Furnival, 2021).

Research conducted by Busch et al. (2021) on collaborative learning within e-
learning platforms indicates that e-learning-based education is supported by
pedagogical foundations, ethics, evaluations, and information resources and activities.
Another study by Ng et al. (2022) reveals a supportive collaborative learning
community emerged as they participated in collaborative learning in e-learning. One
tool that can be used to encourage collaborative learning in e-learning is Wiki. The
use of Wiki as a tool in collaborative e-learning has been studied by Gunduz (2023)
and Sula and Sulstarova (2022). This research, explains that wikis are information
technology tools that can be used in e-learning-based education. Wikis, in particular,
offer spaces for collaborative work among students. However, it must be
acknowledged that e-learning-based education still presents many challenges related
to students’ skills in using e-learning systems and the extensive amount of data
required to access e-learning (Igere, 2021).

The research mentioned above can be visualized in Figure 1.

Figure 1 illustrates the theoretical underpinnings of the SMARTER model,
which is grounded in a diverse body of research that has evolved over time. The figure
presents a chronology of relevant research studies that have contributed to the
development of the SMARTER model, highlighting the increasing relevance and
application of theories and research findings related to blended learning (Normawati,
2021; Stacey and Gerbic, 2009), collaborative learning (Ghavifekr, 2020; Tiruwa et
al., 2018), problem-based learning (Diamond, 2020; Gu et al., 2020; MacDonald,
2019), inquiry learning (Arnold et al., 2021; Chen et al., 2017; Lance, 2020; Mieg,
2019), and information literacy (Chang, 2020; Lawless, 2021; Lokse, 2017; Marshall,
2022; Moore, 2021; Morris, 2020; Nierenberg and Dahl, 2023). These theories and
research findings have informed the design of the SMARTER model, which
emphasizes the integration of these approaches to create a comprehensive and learner-
centered instructional design. This figure provides a visual representation of the
cumulative knowledge that has shaped the development of the SMARTER model.
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Figure 1. Increasing relevant research underlying the SMARTER model.

3. Methods

This study was conducted in the Department of Library and Information Science,
Universitas Islam Negeri Sumatera Utara, Indonesia. This study employs the Research
and Development methodology as outlined by Gall et al. (2003) which describes
development research as a process used to develop and validate educational processes.
This study employed a mixed-methods approach, which combines the strengths of
both qualitative and quantitative research paradigms to ensure the rigor and validity of
the findings. The mixed-methods approach was designed to provide a comprehensive
understanding of the SMARTER model and its products. Specifically, the qualitative
component of the study involved a multi-stakeholder approach, where data were
gathered from experts in design, media, and language to provide insights into the
theoretical foundations of the SMARTER model and its products, including learning
materials, teacher’s guide, and student’s guide. This phase enabled the collection of
in-depth data and insights that informed the development of the SMARTER model.
The quantitative component of the study, on the other hand, focused on analyzing
students’ learning effectiveness by examining numerical data and statistical patterns.
Additionally, data were gathered from teachers regarding their experiences with the
SMARTER model, providing practical feedback on its usability and effectiveness.
Finally, data were gathered from students regarding their experiences with the
student’s guide book, offering a student-centered perspective on its learning outcomes.

3.1. Research procedure

Development research is defined as a systematic investigation in designing,
developing, and evaluating instructional programs, processes, and products that must
meet criteria for internal consistency and effectiveness (Richey, 1994). One of the
most popular educational research models is that of Walter Dick and Lou Carey
(commonly referred to as the Dick and Carey model), which consists of ten steps of
activity (Gall et al., 2003) as presented in Figure 2.
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Figure 2. Dick, Carey and Carey systematic approach model.

The initial phase of the research procedure involved a comprehensive needs
analysis to identify the instructional goals and desired learning outcomes for the
proposed SMARTER model. This phase commenced with an extensive literature
review to establish a solid theoretical foundation and identify gaps or areas for
improvement in current instructional practices. Subject matter experts, including
experienced educators, were consulted to gain insights into the essential knowledge,
skills, and competencies required in the target domain. Learner needs were analyzed
through surveys, with the target audience to understand their prior knowledge,
interests, learning preferences, and specific areas where instructional support was
needed. To understand the context of teaching more comprehensively, the researcher
surveyed teachers of library and information science from 26 universities in Indonesia,
gathering information about the use of learning management systems and the support
systems they employed in teaching. Additionally, the researcher surveyed students’
experiences being taught using learning management systems. Based on the
information gathered from the literature review, expert consultations, and learner
needs analysis, specific instructional goals were formulated, stated in clear,
measurable, and achievable terms, outlining the desired knowledge, skills, and
attitudes that learners should acquire through the SMARTER model. These identified
instructional goals were then prioritized based on their importance and relevance, and
a logical sequence for addressing them was established, considering prerequisites and
dependencies among the goals.

The second step involved conducting a thorough learning analysis to determine
the specific knowledge, skills, and attitudes required to achieve the identified
instructional goals. This analysis broke down the learning content into smaller
components and identified prerequisite skills and knowledge. The third step covered
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an in-depth analysis of the learners and the learning context. This included assessing
learners’ characteristics, prior knowledge, learning preferences, and the learning
environment to ensure the model’s alignment with the target audience and contextual
factors. In the fourth step, the researcher developed clear and measurable learning
objectives based on the analyses performed in the previous steps. These objectives
specified the expected learner behaviors and outcomes. The fifth stage involved the
development of assessment instruments, such as tests, rubrics, and evaluation tools, to
measure the achievement of the learning objectives. In the sixth step, the researcher
began to develop learning strategies, incorporating various teaching methods,
materials, and activities to facilitate the effective delivery of the instructional content.
The seventh step involved selecting and developing learning materials, including both
electronic and printed resources, such as textbooks, multimedia resources, and
interactive activities, to support the implementation of the learning strategies. The
eighth stage focused on the design and implementation of formative tests, which
involved subject matter experts, instructional designers, and learners, to identify areas
for improvement and refine the model throughout the development process. During
the implementation stage, the researcher used expert judgment to validate the model
and conducted one-to-one tests (involving 3 students), small group tests (involving 10
students), and large group tests (a field group test involving 31 students). The research
product testing included a model book, a textbook, an instructor’s guide, and a
student’s guide, involving expert judgment from content experts, development model
experts, and media experts. In the ninth stage, researchers made revisions to the
products based on the feedback and insights gathered from the formative tests. The
final step in this process was the execution of summative tests to assess the overall
effectiveness of the final model in achieving the desired instructional goals and
learning outcomes.

3.2. Data collection

This research employed both non-test and test methods for data collection.
Specifically, non-test techniques, in the form of checklists, were utilized to gather data
pertaining to the needs analysis, assess the validity of the developed model, and
evaluate the practicality of the proposed learning model. Concurrently, test techniques
were administered to examine the effectiveness of the model, employing a learning
achievement test instrument.

Using a four-point Likert scale that incorporated both multiple choice and multi-
point scales, the instruments employed in this research were multifaceted: (1) a needs
analysis validation instrument, designed to assess the relevance and necessity of the
proposed model; (2) a product validity assessment instrument, used to evaluate the
validity and robustness of the developed model; (3) an expert and practitioner
validation instrument, aimed at assessing the feasibility, implementation, and
practicality of the model from the perspectives of subject matter experts and
experienced practitioners; and (4) a learning achievement test, utilized to measure the
effectiveness of the model in facilitating student learning outcomes.
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3.3. Data analysis

The validation process in this research utilized Nieveen’s (1999) theory on the
evaluation of educational research products. The validity of the research product was
obtained from expert judgments, small group tests, and field group tests. Data analysis
to determine the model’s validity was conducted after collecting the necessary data
and information through product validity assessment instruments. The gathered data
were then tabulated, and the average scores were calculated. Subsequently, the average
scores from the expert assessments were compared against the model validity

classification criteria, as outlined in Table 1 below.

Table 1. Criteria for model validity assessment.

Interval score

Validity criteria

3.50-4.00
3.00-3.49
2.50-2.99
2.00-2.49
1.00-1.99

Highly valid
Valid

Fairly valid

Less valid

Invalid

4. Results and discussion

This study aimed to develop and evaluate the validity, practicality, and
effectiveness of the SMARTER model, a collaborative blended learning for the

Information Literacy course.

Online

Setting Goals and Planning

A 4

(meeting 1)

Offline

Making an Introduction
(meeting 2,3, 4)

.

Analyzing the Problem &
Recommending Tools (meeting
3)

h 4

Discussion (meeting 6)

A 4

Teamwork and Collaboration
(meeting 7, 8)

Evaluating Progress and

Outcome & Revising and

reflecting on the process
(meeting 13, 14, 15)

Final test (meeting 16)

» Mid semester (meeting 9)

!

Presentation (meeting 10,
11,12)

Figure 3. The SMARTER model.
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The syntax of the SMARTER learning model includes seven principal
components: setting goals and planning, making an introduction, analyzing the
problem, recommending tools, teamwork and collaboration, evaluating progress and
outcome, and revising and reflecting on the process. Furthermore, in implementing the
syntax of the SMARTER collaborative learning model based on blended learning for
the Information Literacy course, a flipped classroom model is used. Using fifty percent
online and fifty percent face to face model, the SMARTER learning model is
illustrated in Figure 3.

The Figure 3 can be briefly explained as follows: In the first meeting, students
access online learning resources and instructions prepared by the instructor remotely
from their respective homes.

During meetings 2—4, face-to-face sessions are conducted where the instructor
provides explanations about the course and the tasks students will complete. The
instructor informs students that they will work in groups to solve information literacy
skill-related problems posted on the Learning Management System (LMS). The
instructor also guides students on how to collaborate using the Wiki tool within the
LMS.

After the in-class sessions, the instructor prepares problem scenarios requiring
information literacy skills for students to solve in groups and posts them on the LMS,
along with instructions for using the Wiki tool. In week 5, students access the problems
online, analyze them in groups, and familiarize themselves with the Wiki instructions.
Subsequently, they collaborate online outside class to find solutions, dividing tasks
within their groups and contributing their answers to the Wiki.

In meeting 6, the instructor and students convene for a face-to-face discussion
and clarification of the problems and the tools provided. Meetings 7 and 8 are
conducted online, where groups collaborate virtually, work on solving the problems
on the LMS using the Wiki, and the instructor monitors their progress.

Meeting 9 is dedicated to the midterm examination. Meetings 10, 11, and 12
involve face-to-face sessions where each group presents their collaborative work on
the Wiki, receiving feedback from the instructor and peers.

During meetings 13-15, students revise and reflect on their group performance
based on the feedback received. Finally, in meeting 16, the instructor conducts an
online evaluation of the students’ performance in solving information literacy skill-
related problems.

The implementation of the proposed model that was created must include the
components of principle of reaction, social system, and support system. This can
further be visualized as an integrated model as shown by Figure 4 below.

Figure 4 illustrates the integrated SMARTER model that combine elements of
syntax, principles of reaction, social system, support system and the material of
Information Literacy. As a consequential outcome of the development of the
SMARTER model, a set of learning materials was created, including book of
SMARTER learning model, teacher’s guide, a student’s guide, and textbook of
information literacy. The results of the recapitulation of the average scores from
experts’ evaluations regarding the validity of the learning materials are shown in
Table 2 as follows.
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Figure 4. The integrated SMARTER model for Information Literacy course.

Table 2. Recapitulation of the average scores for the validity evaluation of the
learning materials.

Name of products Average scores Category
Book of SMARTER learning model 3.53 Valid
Teacher’s handbook 3.42 Valid
Students” handbook 3.45 Valid
Textbook of information literacy 3.47 Valid

The summarized findings from the field test evaluating the validity of the learning
material products are presented in Table 3:

Table 3. The recapitulation of the field test of learning material.

Test Average scores Category
One-to one learner test 3.36 Valid
Small group test 3.38 Valid
Field trial test 3.42 Valid
Average score 3.39 Valid

The practicality of the SMARTER learning model was evaluated through
observations conducted by two raters—a lecturer and a student—over two separate

10
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sessions. The observations focused on three key components: syntax, social system,
and principles of reaction. The average scores from the raters’ observations are
presented in Tabel 4 below:

Table 4. The average scores of raters’ observation on the practicality of the
SMARTER model.

Average scores

Components of model : . Category
Syntax 2.92 34 Practical
Social system 3 3.62 Practical
Principles of reaction 2.97 3.54 Practical

The results, presented in Table 4, indicate that the SMARTER model was
deemed practical across all three components. Specifically, the syntax component
received average scores of 3.4 in the second observation sessions, falling into the
“practical” category. Regarding the social system component, the average scores were
3.62, categorized as practical. Finally, the principles of reaction component were also
rated as practical, with average scores of 3.54 from the second observation sessions.

To measure the effectiveness of the SMARTER learning model, researchers
compared the learning outcomes of students taught using the SMARTER model with
those taught using the expository model. The comparison yielded the following
learning outcome scores. The frequency distribution of the learning outcome data for
students taught with the SMARTER-based collaborative blended learning model can
be seen in Table 5 below.

Table 5. Distribution of learning outcome for students taught with the SMARTER
model.

Interval class Fabsolut Frelatit (%0)
6066 3 9.68
67-73 3 9.68
74-80 10 32.25
81-87 7 22.58
88-94 5 16.13
95-101 3 9.68

Total 31 100

Based on the data presented in Table 5, it is illustrated that the learning outcome
achievements of students taught with the SMARTER collaborative learning model
based on blended learning have an average (mean) of 80.84, rounded to 81, positioning
them within the interval class of 81-87. This indicates that there are 7 students
(22.58%) at the class average score, 16 students (51.61%) below the class average
score, and 8 students (25.81%) above the class average score.

The distribution of scores amongst students who were taught using the
SMARTER collaborative blended learning model reveals interesting insights into its
effectiveness. With the majority of students (51.61%) scoring below the class average,

11
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it beckons a closer examination of the model’s implementation and the possible
challenges faced by students. It’s noteworthy, however, that a significant portion of
students (25.81%) scored above the class average, suggesting that while the
SMARTER model may facilitate superior outcomes for certain students, it might not
uniformly achieve this across the entire cohort. The data suggests that the SMARTER
model has the potential to support high achievement, as evidenced by the students
scoring above the class average.

To visualize the data above, the histogram graph of the learning outcome taught
with SMARTER model can be seen in Figure 5 below:

Frekuensi
'y
12
10
hg = 10
e
,
4 5
2 3 3
3
/ .
| so5 665 735 805 875 945 101.5

Figure 5. Histogram graph of the learning outcome taught with SMARTER model.

The analysis of the learning outcomes of students taught using the expository
learning model shows an average value or mean of 63.89; mode of 60.30; median of
63.00; variance of 148.64; standard deviation of 12.19; maximum score of 86; and a
minimum score of 40. The frequency distribution of the learning outcome data for
students taught using the expository learning model can be viewed in Table 6 as
follows:

Table 6. The frequency distribution of the learning outcome data for students taught
using the expository learning model.

Interval class Fabsolut Frelatit (%0)
40-47 3 9.68
48-55 5 16.13
5663 8 25.81
64-71 6 19.35
72-79 5 16.13
80-87 4 12.90
Total 31 100

Based on the data presented in Table 6 above, it can be elaborated that students’
achievement of learning outcomes taught using the expository learning model, with
an average (mean) of 63.89 rounded to 64, falls into the interval class of 64-71. This
indicates that there are 6 students (19.35%) scoring at the class average, 16 students

12
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(51.62%) below the class average score, and 9 students (29.03%) above the class
average score.

The statistical analysis of students’ performance who were taught through the
expository learning model reveals certain insights into lack of effectiveness of this
traditional instructional approach. The mean score of 63.89 suggests a moderate
overall performance level among the students, with a relatively tight grouping around
this average indicated by the standard deviation of 12.19. The mode and median, being
close to the mean, further suggest a normal distribution of scores, albeit skewed
towards the lower end as the minimum score is 40.

This data, especially when visualized as suggested by the frequency distribution
in Table 6, provides a valuable basis for comparison with alternative teaching methods
such as the SMARTER collaborative blended learning model discussed previously.
Such comparisons are crucial for educators and curriculum developers aiming to
identify the most effective instructional strategies to enhance student learning
outcomes and engagement across different subject matters and learning environments.

The data can further be visualized in Figure 6:

Frekuensi
A
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3_ ——
61+ 8
[
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3
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0

! 39.5 475 555 63.5 715 795 875

Figure 6. Histogram of students’ achievement taught with expository approach.

Based on the statistical test results, a t-value of 6.01 was obtained and the critical
t-value (t-table value) at « = 0.05 is 1.69. Because the calculated t-value is greater than
the critical t-value, the null hypothesis (Ho) is rejected, and the alternative hypothesis
(Ha) is accepted. In other words, there is a significant difference in the learning
outcomes of students taught with the SMARTER learning model compared to those
taught with the expository learning model. Specifically, the average learning outcomes
of students taught with the SMARTER model were higher than those of students
taught with the expository model. Consequently, it can be concluded that the
SMARTER learning model is effective in enhancing learning outcomes in the
Information Literacy course.

The data on the practicality assessment of the SMARTER collaborative learning
model based on blended learning were obtained from the evaluation of raters who
assessed the implementation of the learning model, which includes syntax, social
system, and principles of reaction. In this case, raters conducted observations twice.

13
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The practicality of the model was determined by comparing the rating results from the
first and second observations, as shown in Table 7 below.

Table 7. Recapitulation of rating scores on the observation of the learning
implementation by raters.

Observation Category
Components

1 2
Syntax 2.92 3.4 Practical
Social system 3.00 3.62 Practical
Management reaction principle 3.00 3.6 Practical
Average score - 3.54

From Table 7 above, it can be observed that there is a difference in ratings
between the first observation and the second observation, with an increase in scores
noted during the second observation.

Upon comprehensive evaluation, the SMARTER learning model has undergone
meticulous assessment in three critical areas: its validity, effectiveness, and
practicality for Information Literacy courses. Firstly, the model’s validity was
confirmed through expert evaluation, which resulted in an average score of 3.39. This
score substantiates the model as a credible and appropriate tool for educational
implementation in information literacy contexts, thus affirming the first hypothesis
regarding the model’s validity. Following this, the model’s practicality was examined
through observer assessments, yielding an average score of 3.54. This evaluation
demonstrates that the SMARTER learning model is not only applicable but also user-
friendly and feasible for instructors and students in Information Literacy courses,
thereby confirming the second hypothesis on its practicality. Lastly, the model’s
effectiveness was proven through a statistical effectiveness test. The test revealed a
calculated t-value of 6.01, which surpasses the critical t-value of 1.69 at an alpha level
of 0.05. This significant statistic strongly supports the third hypothesis, indicating the
SMARTER model’s efficacy in enhancing learning outcomes in Information Literacy
courses. In sum, the systematic assessments across these three domains—validity,
practicality, and effectiveness—cohesively demonstrate the SMARTER learning
model’s robust applicability in information literacy education. These findings
advocate for the model’s broader adoption and implementation, highlighting its
capacity to enrich educational practices and learning experiences in academia.

5. Discussion

The development of the SMARTER learning model for Information Literacy
courses has demonstrated significant potential in enhancing the effectiveness of
collaborative and technology-based learning. A theoretical review of the relevant
literature revealed that this approach aligns with the social constructivism theory
introduced by Vygotsky (1997), which emphasizes learning as a social process and the
importance of interaction in the construction of knowledge. The collaborative learning
principle, which is fundamental to the SMARTER model, reinforces the assumption
that knowledge is constructed through collaboration with others, a concept highly

14



Journal of Infrastructure, Policy and Development 2024, 8(8), 5678.

relevant in the context of information literacy. From the perspective of social
constructivist experts, education should occur in a meaningful context (Ananda
Kumar, 2023; Lopes and Vieira, 2018), and efforts should be made to connect school
experiences with learners’ experiences outside of school.

Moreover, the integration of blended learning within the SMARTER model
reflects principles from the multimodal learning theory, acknowledging that learning
occurs across various modes and media. The SMARTER model accommodates
diverse learning styles, allowing students to interact with the course material in more
dynamic and profound ways.

The analysis of the validity, practicality, and effectiveness of the SMARTER
model, employing rigorous research methodologies, highlights the importance of
continual evaluation in educational program development (Ramirez-Sanchez et al.,
2022). This notion is emphasized in the literature on Design-Based Research (DBR),
advocating for ongoing design iterations and evaluations in curriculum development
(Peschl et al., 2023).

In the context of information literacy education, the requirement for critical skills
in searching, evaluating, and effectively utilizing information has never been greater.
According to the Association of College and Research Libraries (ACRL), information
literacy is identified as an essential skill in the 21st century (Association of College
and Research Library, 2019; MacDonald, 2019). The SMARTER model places
students in scenarios where they are actively involved in the learning process, aligning
with ACRL guidelines that underscore the importance of active learning.

The literature on information literacy also highlights the significance of problem-
solving and critical thinking skills (Durnali, 2022; Goodsett, 2020). With its emphasis
on collaboration and technology, the SMARTER learning model provides an excellent
platform for fostering these skills. Research by Buselic (2023) and Masko et al. (2020)
indicate that problem-solving and critical thinking are key components of information
literacy, both of which can be strengthened through the implementation of learning
models like SMARTER.

Student engagement is a pivotal factor in the success of learning models (Stein et
al., 2020). According to Astin’s theory of engagement (Smith, 2021), active student
participation in their learning experiences is directly correlated with positive learning
outcomes. The SMARTER maodel facilitates this engagement by providing a structure
that positions students at the center of the learning process.

The adoption of technology in education, as advocated by the SMARTER model,
aligns with the theory of digital natives proposed by Prensky (2001). This approach
acknowledges shifts in learning preferences and the adaptation to technology by the
current generation, viewing technology as a crucial tool in the educational process.
However, Smith et al. (2020) suggests a transition from the concept of digital natives
(digi-native) in education to a focus on developing digital literacy, which is more
relevant to the evolution of professional education. Aziz et al. (2020) emphasize the
importance of understanding and adopting the learning styles of the digital native
generation.

Research on the effects of collaborative learning models in an online context
indicates that virtual collaboration can enhance student motivation and learning
outcomes (Kim, 2021). The SMARTER model, with its use of blended learning,
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provides space for collaboration in both physical and virtual environments.
Furthermore, the application of blended learning models suggests that well-designed
online learning can reduce cognitive overload in students, enabling more efficient
information processing (Warrick, 2021). The SMARTER model leverages this by
offering an adaptive and flexible framework that addresses the diversified learning
style needs. By accommodating the distinct preferences of visual, auditory,
kinesthetic, and reading-based learners, the SMARTER model provides an inclusive
and holistic learning approach (Ferreira and Vasconcelos, 2020; Volpe and Gori,
2019). These features highlight the model’s potential to not only improve student
motivation and learning outcomes but also to create a more engaging and effective
learning environment.

While the SMARTER model is grounded in established learning theories and
research, it is crucial to evaluate its adaptability to diverse learning contexts and
evolving educational needs. Theories and best practices in education are constantly
evolving, and this model must be adapted to incorporate new insights and approaches.
Education practitioners should consider mechanisms for regularly reviewing and
updating the theoretical foundations of the model to ensure its continued relevance and
alignment with current pedagogical advancements.

The SMARTER model’s emphasis on stakeholder involvement and learner needs
analysis is commendable. However, it is essential to examine the extent to which the
model truly accommodates learner diversity and provides opportunities for
personalized learning experiences. As information literacy skills are applicable across
various disciplines and contexts, the model should be adaptable to cater to the unique
needs and preferences of learners from different backgrounds and educational levels.

The SMARTER model’s effectiveness may depend on its seamless integration
with existing curricula and instructional practices. It is essential to evaluate the
model’s compatibility with established course structures, assessment methods, and
institutional policies. There is a need for guidance and support for educators to
effectively integrate the SMARTER model into their existing teaching practices,
minimizing disruptions and facilitating a smooth transition.

6. Conclusion

The research findings on the SMARTER model for teaching information literacy
courses point to a robust validation process that ensures the model’s effectiveness and
quality. Utilizing Nieveen’s (1999) theory on educational product evaluation, the
study meticulously gathered data through expert judgments, small group tests, and
field group tests. The systematic data analysis, involving tabulation and calculation of
average scores, allowed for a comprehensive assessment of the model’s validity. The
results, reviewed against the established criteria for model validity, demonstrated that
the SMARTER model consistently met the standards. This rigorous validation process
underscores the SMARTER model’s potential as an effective instructional design
framework for information literacy education. The model’s theoretical grounding,
stakeholder involvement, and iterative refinement through testing and feedback have
contributed to its demonstrated strengths. However, for broader adoption and long-
term sustainability, further attention to scalability, contextual adaptability, and
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ongoing evaluation will be crucial. Overall, the SMARTER model presents a
promising approach to enhancing information literacy instruction for collaborative
learning environment, providing a comprehensive, validated, and learner-centered
framework that can significantly improve educational outcomes in diverse learning
environments.
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