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Abstract: Herbularyo, a card game teaching about herbal plants (HPs), was created and evaluated as a viable
educational card game based on Tuomisto and Aksela’s criteria. A quasi-experiment was performed on 81
Grade 8 students from a private high school and 50 Grade 11 from a public high school. Independent t-test
revealed that the control group (CG) and experimental group (EG) (p=0.386), and EG1 (played <5) and EG2
(played >5) (p=0.681) are not comparable with each other. Paired t-test showed EG performed better (p=0.001)
than CG (p=0.901) whereas ANCOVA showed that playing Herbularyo improved students’ information
retention (p=0.006). EG1 and EG2 both performed well after playing the game (paired t-test p=0.000).
However, there was no significant difference in learning based on the quantity of games played (ANCOVA
p=0.188). Likert scale was used to evaluate 17 statements. Herbulayo (overall = 4.25) was able to capture the
student’s attention (mechanics and structure = 4.55) and foster interest in HP (feedback = 4.44). Preliminaries
(4.05) and pedagogy (3.97) of the game received a lower rating. Nonetheless, Herbularyo proves to be an

effective game for promoting knowledge about common herbal medicinal plants in the Philippines.
Keywords: medicinal plants, game-based learning, natural products, educational games
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Introduction

The Philippines has a diverse species of plants with thousands endemic to the Philippines. The country is one of
the 18 mega-diverse countries with two-thirds of the world's biodiversity (Philippines - Main Details, n.d.). In
Philippine history, plants have been used as medicine for oral ingestion and external application. The Manobo
Tribe in Agusan del Sur alone was documented to use 122 species of herbal plants (HPs) with different
ethnopharmacology (Dapar, Alejandro, Meve, & Liede-Schumann, 2020). In Palanan, Isabela, most residents
know the uses of different medical plants that they learned from their ancestors (Baleta, Donato, & Bolanos,
2016).
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Apart from traditional usage, the importance of HPs can be seen around the globe. Around 80% of the total
population of developing countries depends on these as primary treatments (World Health Organization, 2013).
Moreover, HPs are used as an alternative to cope with the symptoms of chronic diseases. With the majority of
the top 10 causes of death in the world linked to chronic diseases (World Health Organization, 2020), the need

for alternative and preventive medicines should be given importance.

HPs are being utilized in drug preparation. About 25% of medicines prescribed worldwide are derived from
plants (Wachtel-Galor & Benzie, 2011). Different studies are being conducted on HPs to scientifically back up
their healing effects and ensure they are safe for consumption. With the affordability of HPs, especially in places
with expensive health care, knowing the effects of different HPs can be beneficial in helping people afford a
healthier life.

In the Philippines, different HPs and their properties were summarized and published. The Encyclopedia of
Common Medicinal Plants of the Philippines summarizes the traditional and pharmacological properties of
various native plants in the country. It provides vital information such as the appearance and structure of the
plant, its molecular composition, and the clinical development study that has been performed. The dissemination
of this kind of information is relevant in educating people about these plants, enabling them to make use of their

newfound knowledge.

To spread this awareness and knowledge on different health benefits of HP, an alternative approach can be
utilized: Educational Board Games have been shown to be an effective tool in improving the learning
experience of students. Studies have shown that students show positive responses to classes where games are

used to improve their learning experience (Liu & Chen, 2013; Crews, 2011).

Correspondingly, Mariscal, Olivia, and Gil (2015) showed that the games have a positive impact on the
students’ perception which includes better learning of chemistry than traditional learning, simplified content,
higher participation of students, and better appeal to students. Correspondingly, educational board games such
as card games show promising results as supplementary materials for learning chemistry by improving attitude,

engagement, and inquiry-based learning (Srisawasdi & Panjaburee, 2018; Ndirika, 2013).

Card games are used to simplify information, keep players engaged, and have better appeal to the audience
(Mariscal, Olivia, & Gil, 2015). This research aims to create a card game incorporating knowledge about the
healing properties of the different common HPs in the Philippines. Herbularyo was designed to appreciate and
understand the medicinal properties of common HPs in the Philippines while interactively presenting the
information. The effects of playing Herbularyo were assessed by determining how playing can help participants
familiarize themselves with different properties of various HPs, and how the quantity of games played could

impact the amount of information about HPs the participants can recall.
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Figure 1. Conceptual Framework for the Assessment Analysis of Herbularyo

Based on the proposed conceptual framework by Zhao, et al. (2021), Figure 1 is the conceptual framework that
was used in this study.

Herbularyo aims to teach students about the application of different HPs commonly found in the Philippines. To
assess the effectiveness of Herbularyo, cognition and emotion (learning motivation and interest) were assessed.
For cognition, pretests and post-tests were given and compared to determine if there was a significant
improvement in learning about HPs after the intervention. For the students who played Herbularyo as their
intervention, the effect of the number of games on their learning was also assessed. The log files of the data
from both the students who underwent video presentation (CG) and Herbularyo (EG) were analyzed and

compared to each other to determine which intervention was better at teaching HPs.
Method Summary

The following is the summarized step-by-step process followed when conducting the research.
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Figure 2. Method Summary of Herbularyo

Sourcing of Information about Herbal Plants and Common Sicknesses

Herbal medicines from the Encyclopedia of Common Medicinal Plants of the Philippines were listed with the
corresponding sicknesses that show healing capability that underwent at least a pre-clinical trial. Specific
compounds or molecules responsible for the specific healing property of the HPs were also listed. Afterward,
the 11 most common sicknesses that can be healed by different HPs were chosen to be part of the final list of
Sickness Cards. A final list of HPs and their healing molecules was made with the corresponding sicknesses

they can heal.

Sourcing and Finalizing of the Evaluation Methods

The evaluation questions were derived from the study conducted by da Silva Janior JN et al. (2021, 2022),
supplemented with additional evaluation questionnaire items. Each question was categorized under one of the
four general Tuomisto and Aksela (2015) educational card and board game criteria. Their theoretical framework
determines which aspects of creating a game must be considered to improve educational games. The summary
of the criteria that must be considered are as follows:
1. Mechanics and Structure
a. number of players
b. length of gameplay
c. simplicity of instructions
d. mobility of the game (can it be played anywhere)
e. game paraphernalia.
2. Pedagogy
a. Unpredictability
b. Difficulty
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3. Preliminaries

a. Prerequisite knowledge needed

b. The concept of chemistry used

c. Application of the concepts

d. Representational levels (macro, sub-micro, symbolic)
4. Student feedback

a. Interest in playing

b. Overall feelings while playing

c. A feeling of achieving the goal

d. Engagement while playing

e. Retained information

The mechanics and structure are the basics of any game that should be present in the first place. Those criteria
must be clear and easy to follow to make sure that anyone can proceed with the game. The “game” aspect of
educational card games should not be lost. There needs to be a sense of unpredictability and difficulty that each
player can utilize to win the game. Chemistry knowledge, on the other hand, must be determined beforehand so
there is no confusion as to what concepts must be understood by the students before they can play the game. The
chemistry concepts must be clear and applied well in the game. Lastly, the students’ feedback provided a
quantitative evaluation of whether the game succeeded in achieving its goals. After playing the game,
knowledge should be, at least, gained by the players. In the case of Herbularyo, it aims for the players to be

familiar with the different HPs and their healing properties.

A 17-question evaluation form was made. Four questions are under Pedagogy, another four are under Mechanics

and Structure, and six questions are under Feedback. The remaining three questions are under Preliminaries.

A Likert Scale derived from a study conducted by Nyutu, et. al. (2021) was adopted in this study. Only the
participants from the EG were asked to answer the evaluation. The evaluation for each rating interval is shown.

Table 26. Likert Scale Evaluation

Likert Scale Description Likert-Scale Likert-Scale Interval
Strongly disagree 1 1.00-1.80
Disagree 2 1.81-2.60
Neutral/Uncertain 3 2.61-3.40
Agree 4 3.41-4.20
Strongly agree 5 4.21-5.00

Creation of Game Mechanics and Designing of the Cards

An 89-card deck was created which was divided into two major types of cards. There were 12 sickness cards (11
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different illnesses and one patient card which can accept all types of healing cards) which each player needed to
heal and 77 action cards to help them win the game. The following is a summary of the different kinds of cards

and their usage.

Table 27. Herbularyo Cards and Description

Type of Cards Description

Sickness Cards A separate deck composed of 12 cards will be shuffled and distributed

equally to players facing up and making sure everyone sees them.

Action Cards A separate deck of cards where players will get their five held cards. Cannot

be seen by other players and the player must use this to their advantage.

Healing Card A card that contains information about the herbal plant and the molecule
responsible for the healing. Shows which sicknesses the card can heal.

Should be placed on top of the sickness cards.

Helping Cards A type of card that has a different use that the player can use to their
advantage. A one-time-use card will be thrown to discard a pile of cards
after use.

Binat (Relapse) A type of card that has different use per card. Must be used by the player to

Card disadvantage their opponent and prevent them from healing their sicknesses.

Special Card Can be used by the player whether or not it is their turn to play during each
round. Used to counter any action cards used by their opponents. Can be

used against itself.

The game mechanics were drafted and underwent a series of revisions. After finalizing the rules, the game was

first played by test participants. The following are the general game mechanics of Herbularyo:

1. The game can be played by 2-4 players.

2. Players will shuffle and distribute an equal number of sickness cards. These cards should be placed up
front and seen by everyone.

3. Players must shuffle the action cards and distribute five cards to each player. These cards must be
hidden by the players from their opponents.

4. The player that has the “Patient card” as one of their sickness cards will be the first player. The rotation
of the game is clockwise or to the left of the players.

5. To consider a sickness healed, it needs three healing cards that can heal that specific sickness.

6. The Patient card needs any five healing cards to be considered healed.
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7. For each turn, players will have 5 action cards; they only have three moves during their turn, meaning
they can use at most 3 action cards before ending their turn.

8. After finishing their turn, the players must draw cards from the deck of action cards to replenish their
cards. Drawing a card signifies that they have ended their turn.

9. The first player to heal all his or her sickness will win.

Here are some of the special rules while playing Herbularyo:

1. Players must say the name of the molecule, the name of the herbal plant, and the name of the sickness
they are trying to heal when using a healing card.

2. The players must hold five action cards at all times. During their turn, however, the player can only
replenish their card after they end their turn.

3. If the player cannot use any of their action cards, the player can discard at most three of their action
cards. Discarding cards will be considered a move so if they discarded three cards, they must end their
turn.

4. All players share one pile of discarded cards. All the players can see the cards thrown in the discarded
pile.

5. If the players run out of action cards before having a winner, they can take the discarded cards, shuffle

them, place them down, and use them as the deck of action cards.

As for the card design, two different colors were used for sickness cards and action cards to distinguish the two.

Red was used as the cover color for the sickness cards while blue was used for action cards. The action cards are

divided further. The healing cards that contain the HP and molecules used light blue as their border color. Each

healing card contains one molecule from a specific HP and the sickness that it can heal. Sickness symbols were

used so it would be easier for the players to determine which sickness the molecule and plant can heal. The

helping card is color green, the Binat (health relapse) card is yellow, and the Special card is color black.

Additional cards were added to the deck which contains the different kinds of cards and the summary of the

mechanics of the game. These cards were distributed to the players as a game guide but are not part of the game

mechanics.

Alliin or
S-allylcysteine

sulfoxide $¢
i
S A OH - ~

e’ Hzc/\/ \/\I/ ﬁ/ Q Q \ﬁ
. . from O & foN o —
Microbial

& Bawang| Garlic

Infection Himala ELNifo Protect

Heals the following sicknesses

multiplication of
microorganisms/pathogens

that can cause infection Diabates. Cancer fean

Can be used anytime to
oppenent's including the healing cards must discard all of their healing counter any cards used by any

‘Swap one of your sickness card to your choose an opponent and s/he

be used for healed sickness) cards opponent

Figure 3. Final Herbularyo Card Designs (left to right): Sickness, Healing, Helping, Binat, and Special Cards.
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Pretest and Post-test Creation

A 20-item pre-test was given to each student which is used to determine the prior knowledge of students about
HPs. There are two types of questions: one is determining the specific HP and molecule that can heal the
specific sickness being asked. The other one is determining the molecule found in a specific HP that is

responsible for healing a specific sickness being asked. Similar questions were used for the post-test.

The names of the participants are asked in the questionnaire for recording purposes and to ensure that the pre-
test and post-test scores being compared are from the same participants. The researcher individually checked
and recorded the answers of each participant in the pretest and post-test to ensure that the data of the participants

were protected and only the researcher had access to them.

Game Implementation

Two schools were visited to have the study implemented. In a private school, two sections of Grade 8 students
became participants in this study. Two sections of Grade 11 Science, Technology, Engineering, and
Mathematics (STEM) strand students from a public high school also took part in this study.

Each group was then given an intervention where CG was given a video presentation about different HPs and
their medicinal properties, while the EG played Herbularyo. The CG and EG students were given a 20-item
post-test while EG was given an additional evaluation question to determine their overall assessment of the

Herbularyo game.

In the private school, there was a total of 81 students took part in this study. About 38 students were part of the
CG while the remaining 43 students were part of the EG. A quasi-experiment was performed where the
participants were not randomly selected but grouped according to their current section. The reason for this was
because of the school facilities’ availability, student availability, and teachers’ willingness to allow the
researcher to borrow their period for the specific class. Overall, a quasi-experiment was the most efficient and

convenient method for data gathering given the circumstances of the school.

For the public school, 50 students participated. Seventeen (17) students played five games or less and 33
students played more than five games of Herbularyo. EG1 played five games or less of Herbularyo while EG2
played more than five rounds of Herbularyo. The data gathered from EG1 and EG2 were used to determine if

there was a significant difference in learning about Herbularyo depending on the number of games played.

Data Processing and Assessment

A two-sample t-test was used to determine if the pre-test scores of the groups were comparable with each other.

The paired t-test was used to determine if there was a significant difference between the scores of the pretest and
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post-test scores of the students within the same groups. This is to determine how the intervention (video
presentation and playing Herbularyo) affected the learning of the participants. Since a quasi-experiment was
performed, it was expected that the two groups for each school (CG and EG for the private school; EG1 and
EG2 for the public school) are not comparable with each other. Thus, Analysis of Covariance (ANCOVA) was
used to determine if there was a significant difference between the pretest and post-test scores of the two groups.
It determined which group had better learning based on the intervention given while also considering the

covariance between the groups. The covariance considered is the pretest scores.

EG participants evaluated Herbularyo using the Likert scale. SSPS Statistics was used to automatically calculate
the statistical treatment used while Google Sheets was utilized to analyze the evaluation scores of the

participants.

Ethical Consideration

Ethics clearance was obtained from the Ateneo de Manila University. Assent forms were given to the
participants before asking the participants to play the game. They confirmed their participation in the game and
allowed their answers for the evaluation form to be used for analysis. It also contained a short explanation of the

objectives with the contact details of the researcher.

Only those students who willingly participated in the study were included. The soft copy of the assent form was
given to the contact teacher at the respective schools to be distributed to the participating students. The consent
form was then printed and signed by the students and their guardians. Some of the personal information such as
name was asked for data processing purposes only. Confidential information of the participants was accessed

only by the researchers.

After the research is conducted, the data from the participants will be kept for two years. After two years, the
raw data from the participants will be deleted permanently, along with the participants’ information. Only the
summary of their data will be kept. The participant’s information will not be used for anything outside the

research.

Results

The following are the results of the two-sample t-test, paired t-test, and ANCOVA testing. The null hypothesis
of the statistical treatment used assumes that the mean of the two comparing groups is equal while the
alternative hypothesis used is that the means are not equal. A confidence level of 95% was used. To determine if
there is a significant difference between the two groups, the calculated p-value must be below 0.05 or 5%. As

such, the null hypothesis, where the means of the groups are equal, can be rejected.

694



IIMICRES

International Conference on
Research in Education and Science

e

Istes

www.icres.net

April 27-30, 2024

Antalya, Turkiye

www.istes.org

Grade 8 Student from a Private School

The following are the results of the statistical treatments used in Grade 8 Students from a private school.

Table 1. Statistical Testing Results for G8 Students from a Private School

Two-sample t-test Paired t-test (CG) Paired t-test (EG) ANCOVA
Ho t1 = 2 H1 = 2 H1 = 2 H1 = 2
Ha M1 # [ M # [ M # [ M # [
p-value 0.386 CG: 0.901 EG: 0.001 0.006
Interpretation Do not reject Hg Do not reject Ho Reject Ho Reject Ho
The two groups are  There is no Thereisa Thereisa
not comparable significant significant significant
improvement in improvement in difference in

learning about HPs
in CG

learning about HPs
in EG

learning about HPs
in EG than in CG

The p-values for the two-sample t-test and paired t-test of the CG are 0.386 and 0.901, respectively, which are

above the 0.05 significance level. On the other hand, the paired t-test for the EG is 0.001 which is below the

0.05 significance level. Similarly, the ANCOVA p-value is below 0.05, which has a value of 0.006.

Grade 11 STEM Student from a Public School

The following are the results of the statistical treatments used in Grade 11 STEM students from a public school.

Table 2. Statistical Testing Results for G11 STEM Students from a Public School

Two-sample t-test Paired t-test (EG1)  Paired t-test (EG2)  ANCOVA
Ho M1 = H2 M1 = H2 M1 = H2 M1 = H2
Ha M1 # [ M1 # 2 M1 # 2 M # 2
p-value 0.681 EG1: 0.000 EG2: 0.000 0.188
Interpretation Do not reject Ho Reject Ho Reject Ho Do not reject Ho
The groups arenot ~ Thereisa Thereisa There is no
comparable with significant significant significant
each other improvement in improvement in difference in

learning about HPs

learning about HPs

learning about HPs
in terms of the
number of games

played
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As for the results of the Grade 11 STEM students from a public high school, the two-sample t-test is 0.681,
which is above the 0.05 significance level value. On the other hand, both the EG1 and EG2 have a p-value of
0.000. The ANCOVA result, however, has a value of 0.188.

Game Evaluation

Table 3. Summary Evaluation of the Participants on Herbularyo

Evaluation Values Description
Mechanics and Structure 4.55 Strongly Agree
Pedagogy 3.97 Agree
Preliminaries 4.05 Agree
Feedback 4.44 Strongly Agree
Overall 4.25 Strongly Agree

The students who played Herbularyo gave the game an overall rating of 4.25 out of 5. Mechanics and structure
have the highest evaluation of 4.55 while pedagogy has the lowest rating of 3.97. It is followed closely by
preliminaries, having a 4.05 rating. Lastly, feedback has a rating of 4.44.

Observations and Student Feedback

Some of the additional observations by the researcher, while the participants were playing the game, are as
follows:

e  Students were enthusiastic while playing the game.

e Students were actively asking questions about the use of different action cards in the game.

e Students asked to have a copy of the cards so they could play it in their leisure time.

e Students scrambled for the limited deck of cards | gave away since a lot of the students were asking for

a copy.

Moreover, here is some of the feedback directly obtained from the students after the Herbularyo game was
conducted:

e Students verbally expressed that they genuinely enjoyed the game.

e Some students stated that they found the game challenging but enjoyed it nonetheless.

e A student suggested selling the Herbularyo.

Discussion

The results from the two-sample t-test from the grade 8 students from a private high school showed that the pre-

test scores from the CG and EG are not equal or comparable (p=0.386, see Table 1). This was expected as a
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quasi-experiment was conducted and participants in each group were not randomly selected. The grouping was
based on their existing section in their school. ANCOVA was performed with their pretest scores as covariates

to account for this difference.

For the paired t-test, CG shows no improvement in learning about HPs (p=0.901). This means that the video
presentation was ineffective in teaching the students about HPs. On the other hand, EG shows great
improvement in learning after playing Herbularyo (p=0.001). The p-value for ANCOVA is 0.006, meaning there
is a difference in information retention after the intervention. Based on the paired t-test results, EG performed
better than CG, indicating that between the two interventions used, playing Herbularyo improves the learning

and familiarity of students with HPs.

As for the Grade 11 STEM students from a public high school, the two-sample t-test results of EG1 and EG2
have a p-value of 0.681 (see Table 2). Like the previous school, the two groups are not comparable since a
quasi-experiment was performed. As for the paired t-test, both groups have a p-value of 0.000, which means that
the two groups both significantly learned about HPs from playing Herbularyo. The ANCOVA (p=0.188),
however, showed insufficient evidence to suggest that the number of games played significantly differs in the

amount of information recalled.

As for the evaluation, Herbularyo gained an overall rating of 4.25 (see Table 3) which corresponds to a
“strongly agree” rating. The mechanics and structure (4.55), together with feedback (4.44), are the strong points
of the game where Herbularyo effectively engages the players, promotes learning, and fosters learning about
HPs. Pedagogy (3.97) had the lowest rating which can be attributed to the difficulty of completely healing all
the Sickness cards given to them and how the game was also based on their luck in getting good cards.
Preliminaries (4.05) only had an “agree” rating which may be attributed to the complexity of the structure and
pronunciation of the molecules.Although there was a lot of information about HPs that were included in

Herbularyo, the game shows promising results as a viable educational board game.

Conclusion

The statistical treatments showed that Herbularyo was an effective tool in teaching players about the healing
properties of different HPs found in the Philippines. The results of Grade 8 students from a private school
showed that the students learned and retained more information about HPs while playing Herbularyo compared
students who had video presentations. In the Grade 11 STEM students from a public school, the results showed
that there was no significant difference in learning based on the number of games played. When evaluating the
game using the criteria by Tuomisto and Aksela, Herbularyo got an overall rating of strongly agree indicating
that this game is an effective tool in teaching players about HPs and their healing properties, not just in
improving the retention of information about the HPs but also in terms of playability, fairness, and enjoyment of

the players. Overall, Herbularyo not only taught the students information about HPs, the molecules found in
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them, and the sickness they can heal but also allowed players to learn so much information in an innovative and

fun way together with their peers.

Recommendations

Instead of performing a quasi-experiment, randomly selecting the participants for each group can be performed
instead. Moreover, having the same background such as year level for the CG, EG1, and EG2 can be performed
to have an accurate comparison of how playing Herbularyo, and the number of games played can affect the
learning of the participants about HPs. These were assessed on separate occasions from different schools and
year levels for this study. Focused group discussions (FGDs) can also be utilized to understand further the
players’ perception of the game, and how effective it is as an educational car game. As for the mechanics, it can
be improved by adding an expansion pack incorporating information on how to use or prepare HPs to treat

certain sicknesses.
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