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Learning Media study consisted of students who were selected purposively. The
Developmnet, Articulate instruments used included HOTS tests, observation sheets, and
Storyline 360 questionnaires to measure the effectiveness of the media. The

results of the study showed that the learning media developed
through the MDLC stages were effective, with a significant increase
in students' posttest scores compared to the pretest. This media has
been proven to significantly improve students' understanding of
concepts and HOTS abilities, so it is recommended for widespread
use in mathematics learning to support the development of higher-
order thinking.

This study aims to describe the development procedure and test the
effectiveness of the Articulate Storyline 360 instructional media on
comparative topics, as well as analyze the improvement in students'
Higher Order Thinking Skills (HOTS) based on Brookhart's
framework. The research method used is research and development
(R&D) with the Multimedia Development Life Cycle (MDLC) model,
which includes six stages: Concept, Design, Material Collecting,
Assembly, Testing, and Distribution. The subjects of the study were
students selected purposively. The instruments used included HOTS
tests, observation sheets, and questionnaires to measure the
effectiveness of the media. The results show that the instructional
media developed through the MDLC stages was effective, with a
significant increase in students' post-test scores compared to pre-
test scores. The media significantly improved students'
understanding of the comparative concepts and their HOTS, making
it recommended for widespread use in mathematics education to
support higher-order thinking development.
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1. INTRODUCTION

In the 21st century, Higher Order Thinking Skills (HOTS) have become a fundamental
requirement across various fields, including Human Resource (HR) management and
education. HOTS encompass critical thinking, creativity, and problem-solving skills, which
are essential for navigating the complexities of the modern world. In the HR context, these
skills are crucial for adapting to change, particularly in upskilling and reskilling the
workforce to keep pace with technological advancements and labor market dynamics
(Ruiz-Valdés, 2023). Furthermore, education increasingly emphasizes HOTS development,
as these skills contribute to better decision-making and problem-solving in professional
settings (Akhvlediani et al., 2023).

Motivation plays a crucial role in HOTS development, as motivated individuals are
more likely to engage in continuous learning, enhance their creativity, and improve their
collaboration skills—key aspects of effective HR practices (Thanyaphongphat et al., 2023).
However, not all HR professionals inherently possess HOTS, making continuous training
and development essential to ensure these competencies are evenly distributed within
organizations, enabling them to address modern challenges effectively.

HOTS are vital in education as they enable students to analyze, evaluate, and create
effective solutions to complex problems. These skills include analytical, evaluative, and
creative thinking, which form the foundation of problem-solving and decision-making
(Nisa, 2023; Sirad & Arbain, 2023). Resnick (2017) highlights that HOTS involve "reflective
thinking," allowing students not only to absorb information but also to evaluate and
develop it into new ideas.

In Indonesia, HOTS have become the basis for the Minimum Competency Assessment
(AKM) and Character Survey (SK), aimed at improving education quality (Salleh & Lestari,
2020; Adawiyah, 2024). Research indicates that 79% of reading literacy questions in the
AKM require high-order thinking (Mukhlis et al., 2023). However, implementing HOTS-
based learning faces numerous challenges, particularly in shifting from routine, lecture-
based learning to more dynamic, project-based approaches (Wahyudi, 2021).

One of the primary obstacles in implementing HOTS is the dominance of traditional
lecture methods in schools, such as at SMP YPI Al-Huda, where a limited number of
teachers and inadequate learning facilities hinder the adoption of HOTS-based teaching
(Mathematics Teacher, 2023). Additionally, a lack of teacher understanding of HOTS and
limited resources further impede its effective implementation (Jazilurrahman, 2023). To
overcome these challenges, strategies such as teacher training, the adoption of innovative
teaching models, and the development of HOTS-based assessments are necessary
(Murtopo et al., 2023; Mukhlis et al., 2023).
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Integration of technology in education has emerged as a key solution for improving
HOTS among students. Interactive media, such as Articulate Storyline 360, has been shown
to significantly enhance student engagement and creativity, positively impacting the
development of critical thinking and problem-solving skills (Gampala, 2023). Additionally,
technology supports personalized learning, allowing students to learn at their own pace
and in their preferred style (Kumar, 2023).

Furthermore, innovative teaching approaches such as project-based learning and
gamification foster student independence and collaboration in problem-solving (Gampala,
2023; Verbivskyi, 2023). However, challenges such as the digital divide and resistance to
change must be addressed to ensure equitable access to educational technology (Kumar,
2023).

While technology offers various benefits in enhancing HOTS, it is essential to balance
its use with traditional teaching methods to ensure a holistic learning experience. Ongoing
professional development for educators is also crucial to effectively integrate technology
into the curriculum and maximize its potential in fostering HOTS (Kumar, 2023).

2. METHODS

The development of interactive learning media through Research and Development
(R&D) methods, particularly using the Multimedia Development Life Cycle (MDLC) model,
has shown significant potential in improving educational outcomes. This approach ensures
that the media produced is not only engaging but also effective in meeting educational
needs. The MDLC model consists of several key stages. The Concept stage involves
generating initial ideas based on educational needs to ensure relevance to the target
audience. The Design stage includes detailed planning of the media’s structure and content,
often incorporating expert feedback for refinement (Juistha, 2023). The Material Collecting
stage involves gathering resources and materials necessary for the media while aligning
with educational standards (Umayah et al, 2023). The Assembly stage is the actual
development process, integrating various elements into a cohesive product (Tanjung et al.,
2023). The Testing stage involves rigorous evaluation by experts and end-users to assess
usability and effectiveness, often leading to iterative improvements (Wijayanto etal., 2023;
Sofia et al., 2023). Lastly, the Distribution stage ensures that the finalized media is
accessible for teachers and students in educational settings (Tanjung et al., 2023).

Research has demonstrated that interactive learning media significantly enhances
student learning outcomes. For instance, one study showed an increase in average test
scores from pre-test to post-test by 88% when using interactive media (Wijayanto et al.,
2023). Additionally, user feedback has been overwhelmingly positive, with expert
evaluations rating the media's quality highly, often above 90% (Wijayanto et al., 2023;
Juistha, 2023). Despite the benefits of the MDLC model, certain challenges must be
considered, such as the need for continuous updates to keep pace with technological
advancements and evolving educational needs. This highlights the importance of ongoing
research and adaptation in the development of educational media.

The research subjects included mathematics teachers and eighth-grade students
(Class VIII-C) from SMP YPI Al-Huda, Tasikmalaya City. The selection was based on
representational principles and direct involvement in the mathematics learning process.
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According to Sugiyono (2012), selecting relevant research subjects is crucial for external
validity, ensuring that study results can be generalized to a broader population.
Mathematics teachers were chosen due to their key role in evaluating the effectiveness of
the media. Meanwhile, Class VIII-C students were selected as they were studying the topic
of proportionality, which was the focus of the developed media.

A comprehensive data collection approach was employed to enhance the validity and
reliability of the findings on the effectiveness of the learning media. The study integrated
interviews, validation questionnaires, student response surveys, and field trials to provide
a holistic analysis of the media's impact on mathematics education. Interviews with
mathematics teachers were conducted to identify their needs and assess the media’s
effectiveness in delivering complex concepts, with teachers providing critical qualitative
insights for improvement (Aulia et al., 2023). Validation questionnaires were used to
evaluate the media’s design, interactivity, and content through assessments by subject
matter and media experts, who assigned high validation scores (Kartika & Arini, 2023). A
student response questionnaire, using a Likert Scale, measured students' attitudes toward
the media in terms of engagement and usability, showing positive feedback with an
average practicality score of 81.4% (Agung, 2023). Field trials were conducted in real
classroom settings to assess the strengths and weaknesses of the media, revealing
significant improvements in students’ understanding of mathematical concepts (Rosidah
& lkram, 2023). While this mixed-method approach strengthens the research, potential
biases in qualitative data and limitations in self-reported measures from students and
teachers should be considered.

The development and validation of interactive learning media are essential for
enhancing students’ higher-order thinking skills (HOTS) in mathematics education. This
process involves expert evaluations, student feedback, and adherence to structured
development models. The media validity analysis ensures quality through expert
validation, with studies reporting high validity ratings, such as 96% for 3D animation
media (Afifuddin et al., 2023) and 81% for animated video media (Fajriati & Putra, 2023),
confirming that the developed media meets educational standards. The student response
analysis provides descriptive insights into media effectiveness. For example, interactive
media developed using Articulate Storyline received a perfect score in practicality and
effectiveness, indicating strong student engagement and learning benefits (Setiawani &
Prihandini, 2023). The MDLC analysis ensures a structured development process. In the
Concept stage, the media is designed to enhance HOTS for eighth-grade students (Fajriati
& Putra, 2023). The Design stage incorporates active learning principles (Sari et al., 2023).
The Material Collecting stage utilizes multimedia elements to support learning (Salshabila
et al,, 2023). The Assembly stage involves development using interactive tools such as
Articulate Storyline (Setiawani & Prihandini, 2023). The Testing stage includes expert and
student evaluations to confirm feasibility (Afifuddin et al, 2023). Finally, in the
Distribution stage, validated media is implemented in classrooms (Fajriati & Putra, 2023).
While interactive media proves effective, some educators emphasize the continued
relevance of traditional methods, particularly for foundational mathematical skills. A
balanced integration of both interactive and traditional approaches may yield the best
learning outcomes.
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To see the level of eligibility of learning media from expert validation data, the
researcher provided validation sheets to material experts and media experts. To see and
present in graphic form the results of the student response questionnaire to the learning
media used, then the results of the questionnaire were calculated and the categories were
determined and described. The student response questionnaire was measured using a
Likert Scale with five answer choices, namely as follows:

Table 1 User Response Questionnaire Score Categories

Score Category
5 Very good
4 Good
3 Enough
2 Not enough
1 Very less

To determine the interpretation, the following steps are carried out (Sundayana,
2014):

(a) Determine the maximum score (S max)

S max= number of questionnaire items X/ number of respondents X5
(b) Determine the minimum score (S min)

S min= number of questionnaire items X/ number of respondents X1
(c) Determine the range

Range = maximum score - minimum score
(d) Determine the class length (p)

rentang
p =

(e) Determining the response scale

banyak kategori

Table 2 Interpretation of Response Scales

Total Score (ST) Interpretation
Smin< ST <Smin+p Very ugly
Smin+p<ST<Smin+2p Bad
Smin+2p<ST<Smin+3p Enough
Smin+3p<ST<Smin+4p Good

Smin+ 4 p < ST < Smaks Very good

Articulate Storyline 360 media on Higher Order Thinking Skills according to Brookhart
based on the results of the effect size (ES) test using the Cohen, Manion, & Morrison (2007)
formula as follows:

_mean of posttest — mean of pretest

standard deviation of pretest
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The effect size calculations are interpreted using the classification according to
Cohen, Manion, & Morrison (2007) in the following table.

Table 3. Effect Size Classification

The magnitude of the Interpretation
Effect Size (ES)

0-0.20 Weak effect

0.21-0.50 Modest effect

0.51-1.00 Moderate effect

>1.00 Strong effect

Distribution (storage) at this stage the researcher stores the media in ZIP format
which can then be used offline. The extracted ZIP file contains media that can be used by
opening the file with the file name "story" with the "chrome" logo. At this stage the
researcher also adds evaluation materials for the development of finished products to
make them better. The results of this evaluation can be used as input for the concept stage
on the next media .

2. RESULTS AND DISCUSSION
2.1.Results

The results of this research and development produced an interactive learning
media product using Articulate Storyline 360 in the form of an application that can be
used offline on a PC or laptop. This media is designed to explore Higher Order Thinking
Skill (HOTS) according to Brookhart in students. This product is declared to be of high
quality and suitable for use in learning. The research and development process was
carried out using the MDLC (Multimedia Development Life Cycle) model developed by
Luther Sutopo. The following is the procedure for developing Articulate Storyline 360
media to explore HOTS according to Brookhart.

1. Concept Stage
This stage aims to determine the development objectives and identify the target
audience. In this case, the development of Articulate Storyline 360 media is
aimed at grade VII junior high school students in semester 2 who implement the
2013 Curriculum. This media is interactive, with a menu that allows students to
interact directly with the material. The media includes learning materials,
sample questions and discussions, and practice questions, all of which are
designed to explore students' high-level thinking skills (HOTS), especially in
comparative material.

2. Design Stage
At this stage, media specifications are created, including project architecture,
appearance, and material requirements. The development of Articulate
Storyline 360 media is designed using a flowchart to describe the flow of
interaction in the media. In addition, a storyboard is also created as a visual
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guide in application development, which describes each interactive element and

how to use it.

3. Material Collection Stage (Material Collecting)
At this stage, the materials needed for media development are collected. The
materials collected include learning materials on comparison, sample questions
and discussions, practice questions, and quizzes related to comparison material.
All of these materials are arranged to ensure that the media can be used
effectively in learning and support students' HOTS abilities.

4. Assembly Stage
This stage is the process of creating all objects and media materials according
to the previously designed design. Each media element, including text, images,
and interactive features, is programmed and assembled into one application
that can be run offline. This process follows the steps that have been set in the
design and storyboard stages.

5. Testing Phase
Testing was conducted by involving material experts, media experts, and
teachers and students as end users. Testing included validation of learning
materials and questions used in the HOTS test, which had been designed based
on HOTS indicators according to Brookhart. In addition, pretests and posttests
were conducted on students to measure the effectiveness of the media in
improving high-level thinking skills. A summary of the results of the validation
of materials, questions, and learning media referring to HOTS indicators can be
seen in Table 4.

Table 4 Summary of Validation of Materials, Tests, and Learning Media

Validation

Validators Validation Date Information
Types
Material V1 August 2, 2023 Valid Material
V2 August 2, 2023 Valid Material
Test A4 August 22,2023 Valid Test
V2 August 22,2023 Valid Test
Media V1 September 11, 2023 Valid Media
V1 September 25,2023 Valid Media

There are improvements in the sub-chapter of the material on the comparison of two
quantities. The improvements are the conformity of the images displayed and the
statements contained in the learning material on the sub-chapter of the material on the
comparison of two quantities. Improvements to the learning material and the results of
improvements to the material on the sub-chapter of the comparison of two quantities can
be seen in Figure 1 below.
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Figure 1 Photo Improvement on Material
Based on the media validator's suggestion, the following are the results of the font

improvements that have been corrected. The improvements can be seen in the following
figure 2.

HOME

Figure 2 Font improvements in Learning Media

The next improvement is the menu form suggested by the validator so that the menu
button form on the learning material page is elongated. Improvements can be seen in
Figure 3 below.

"“7 o

n Yy
pLd &

Figure 3 Improvements to the Menu Button on the Learning Material Page
At this stage, the Articulate Storyline 360 comparison learning media was provided,
followed by a user response questionnaire, the results of which are presented in the table

below.

Table 4 Summary of Teacher and Student Responses Scale 5

Teacher Student

No Aspect Response Response
1 Text Clarity 5 4.69
2 Image Clarity 4.5 4.65
3 Animation Clarity 5 4.58
4 Audio Clarity 5 4.35
5 Use of Standard, Simple and Clear Indonesian 5 4.73
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6 Application of Material in Real Life 5 4.27
7 Ease of Use of Learning Media 5 4.58
8 Ease of Learning Content 5 4.46
9 Motivating Students in Learning 4 4.65
10 Need to be Made for Other Materials 5 4.46

The comparison of the average pretest and posttest scores can be seen in Figure 4
below.

Comparison of Pretest and Posttest
Averages

POSTTEST

PRETEST
I

60 65 70 75 80 85

Figure 4. Comparison Graph of Average Pretest and Posttest Scores

6) At the distribution stage, the project is stored in a storage media. This stage can also be
called the evaluation stage for the results of the development of finished products to make
them better. The results of this evaluation can be used as input for the concept stage in the
next product. At this stage, the author also distributed the Articulate Storyline 360
comparison learning media to the vice principal for curriculum and for the report, it was
also given to the principal of SMP YPI Al-Huda. In conducting this research, the author
found several limitations of the findings, including that Articulate Storyline 360 comparison
does not contain learning videos, only images, animations and audio.

To determine the effectiveness of using the Articulate Storyline 360 learning media in
comparison to Higher Order Thinking Skills according to Brookhart on students, the

researcher calculated the effect size (ES) as follows.
mean of posttest—mean of pretest

ES = —
standard deviation of pretest

80,07—-69,46

ES =——
5,93

10,61
ES = —

5,93
ES =1,78

From the calculation, the effect size is obtained, which 1,78 > 1,00is in the " Strong
Effect” criteria. This means that the use of the Articulate Storyline 360 comparative learning
media in comparative learning activities provides a very strong effect quality on Higher
Order Thinking Skills according to Brookhart on students.

2.2.Discussion

The development of interactive learning media using Articulate Storyline 360 to
enhance Higher-Order Thinking Skills (HOTS) in students has undergone rigorous
research and validation. Following the Multimedia Development Life Cycle (MDLC) model,
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this media has demonstrated its effectiveness in educational settings, as evidenced by
studies highlighting its validity, practicality, and positive impact on learning outcomes. The
Research and Development (R&D) approach was employed, incorporating the ADDIE
model (Analysis, Design, Development, Implementation, Evaluation) (Gultom & Siagian,
2023; Mulyana et al., 2023). The MDLC model itself comprises six stages: concept, design,
material collection, assembly, testing, and distribution (Gultom & Siagian, 2023).
Validation results indicate high feasibility, with media experts rating the product's
usability between 86% and 100% (Mulyana et al., 2023). Additionally, student and teacher
feedback has been overwhelmingly positive, with engagement and effectiveness ratings
reaching up to 94% (Safitri et al., 2023; Syafitriyani et al., 2023).

The impact of interactive learning media on student learning is evident, with studies
demonstrating improvements in conceptual understanding and scientific literacy. A
normalized gain score of 0.66 indicates moderate effectiveness in enhancing students'
comprehension ("Development of Interactive Learning Media Based on Articulate
Storyline 3 of the IPAS Project to Improve Scientific Literacy Skills," 2023). However, while
interactive media has strong potential in improving learning outcomes, some research
suggests that traditional methods remain valuable, particularly in establishing
foundational knowledge. This finding underscores the importance of a balanced approach
in educational strategies that integrate both interactive technology and conventional
teaching methods.

A crucial aspect of effective learning media is defining clear objectives and
identifying the target audience, particularly for grade VII students. Research suggests that
a thorough understanding of learners significantly improves the relevance and impact of
educational materials, enhancing student motivation and learning outcomes (Rahmah et
al., 2023). Lestari (2020) emphasizes that audience recognition plays a vital role in
increasing student engagement, which is essential for mathematics learning. Similarly,
establishing clear learning objectives during the concept stage is critical for achieving
desired educational outcomes (Setiawan et al., 2023). Hwang et al. (2019) assert that well-
defined objectives serve as a foundation for developing effective learning media, ensuring
that they meet students' educational needs. Despite these factors, challenges such as
varying student backgrounds and differing levels of prior knowledge must be considered,
as they can influence the overall effectiveness of the media.

The design stage is essential in enhancing user experience and facilitating
comprehension. Effective design visualization, including flowcharts and storyboards, helps
present information clearly and engagingly (Baharuddin et al., 2023; Sutrisno, 2023). A
user-centric design approach prioritizes user needs and preferences, ensuring usability
through techniques such as interviews and observations (Mahadik et al., 2023; Andrianda
& Dhewanto, 2023). Research also indicates that effective visual design directly impacts
learning outcomes by improving accessibility and comprehension. A well-organized design
flow enhances students' understanding and supports the development of HOTS (Li et al,,
2023; Sutrisno, 2023). However, while clarity is crucial, an overly simplified design may
lead to a loss of critical content depth, making it necessary to balance clear presentation
with comprehensive information.
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The material collection stage plays a crucial role in aligning content with learning

objectives and ensuring student engagement. A systematic approach to gathering relevant
materials, such as basic competencies, learning objectives, and discussion topics, enhances
the effectiveness of educational content (Dewi & Supardi, 2023). Tools such as Material
Analysis Sheets help assess student understanding and provide structured feedback for
improving learning effectiveness (Dewi & Supardi, 2023). Additionally, development
models such as ADDIE provide a systematic framework for designing teaching materials
that meet educational standards (Ningsih & Tambunan, 2023; Purwaningtyas et al., 2023).
While structured material collection is essential, adaptability in tailoring materials to
different learning styles and educational contexts is equally important to maximize
learning effectiveness.

The assembly stage in developing learning media using Articulate Storyline 360 is
crucial for enhancing student engagement through visually appealing and interactive
content. Research suggests that well-designed media incorporating attractive images and
relatable characters significantly boosts student interest and improves information
retention (Safitri et al., 2023; Syafitriyani et al., 2023). Beyond static visuals, interactivity
enhances the learning experience by fostering a dynamic and enjoyable educational
atmosphere, encouraging student involvement (Lestari et al., 2023). Evaluations of such
media consistently receive high feasibility ratings from both students and teachers,
reflecting strong approval and practical benefits in classroom settings (Hakim & Pebrina,
2023). However, while interactive and visually rich media offer significant advantages,
traditional teaching methods still hold value, particularly for students who thrive in
structured, less stimulating environments. Thus, striking a balance between interactive
media and conventional approaches is key to accommodating diverse learning
preferences.

The testing stage is fundamental to ensuring the quality and effectiveness of
educational media. Expert evaluations play a key role in identifying strengths and
weaknesses, allowing necessary refinements before classroom implementation. Research
by Ningsih et al. (2020) and Indratno et al. (2020) highlights the significance of expert
feedback in improving educational media, ensuring it meets pedagogical and technical
standards. Similar to quality assessments in other fields, such as YouTube videos on sports
nutrition, which are often of low reliability (Kiss et al., 2023), educational media must
undergo rigorous evaluation to maintain high standards. Additionally, expert assessments
align with a user-centric approach, ensuring that the media remains relevant to its
intended audience (Georgiou et al., 2023). Despite these benefits, expert evaluation is not
without challenges. Potential biases in expert opinions may not always reflect students’
actual needs, emphasizing the importance of balancing expert insights with direct user
feedback.

The distribution stage ensures that learning media, such as Articulate Storyline 360,
effectively reaches its intended audience. This phase encompasses storage, accessibility,
and continuous refinement through user feedback. A well-executed distribution strategy
ensures that educational content remains relevant and widely available. Feedback
mechanisms, such as surveys and focus groups, help optimize content delivery (Billert et
al., 2022). Additionally, proper storage solutions, including hard disks and SD cards,
facilitate easy access and duplication, enabling broader dissemination (Blok et al., 2023).
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Post-distribution user feedback provides valuable insights into usability and effectiveness,
guiding iterative improvements (Tang et al., 2022). However, challenges such as
technological barriers and varying levels of user engagement must be addressed through
adaptive distribution strategies to maximize the impact of educational resources.

The use of Articulate Storyline 360 significantly enhances students' HOTS by
integrating interactive multimedia elements. Research suggests that interactive media
fosters critical and analytical thinking, leading to improved learning outcomes. The fixative
property ensures information retention through engaging content, the manipulative
property allows interactive exploration of concepts, and the distributive property supports
spaced learning for long-term retention (Shang & Ni, 2023). These properties collectively
contribute to an effective learning experience. Additionally, immersive environments such
as 360-degree videos increase engagement, leading to better academic performance
(Hwang et al., 2022). Furthermore, narrative styles in interactive media enhance physical
and social presence, improving recall and understanding (Hwang et al., 2022).

Beyond engagement, interactive media plays a vital role in developing critical
thinking. Students exposed to interactive learning media tend to demonstrate higher-order
cognitive skills compared to those using traditional methods (Blok et al.,, 2023; Wong &
Hughes, 2022). However, individual differences in learning preferences and backgrounds
must be considered. Not all students respond equally to interactive methods, highlighting
the need for tailored educational strategies that optimize learning effectiveness.

3. CONCLUSION

Based on the results of the research and discussion, it can be concluded that the
development of the Articulate Storyline 360 learning media to explore Higher Order
Thinking Skill according to Brookhart was carried out using the MDLC model through six
stages: (1) concept, where the media is intended for class VII students in semester 2 with
the aim of exploring Higher Order Thinking Skill; (2) design , which includes making
flowcharts and storyboards; (3) collecting materials , where researchers collect basic
competencies, learning objectives, concept maps, discussion materials, sample questions
and their discussions, practice questions, and quizzes according to the Higher Order
Thinking Skill indicators; (4) making , namely making learning media using Articulate
Storyline 360; (5) testing, where the media is tested to material and media experts, so that
it is declared valid and very suitable for use, and gets a positive response from two
mathematics teachers and 26 class VIII-C students with a very good category; and (6)
distribution , where the media is stored on a hard disk and SD card, ready to be operated
and duplicated for publication. Researchers also distribute media to the deputy head of
curriculum and the principal. The effectiveness of this learning media on Higher Order
Thinking Skill shows the effect size value of the strong effect category. The posttest results
showed a significant increase, with an average posttest of 80.07 and an average pretest of
69.46, resulting in a difference of 10.61.
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