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Our study could have several real-world applications. This includes:
 Educational Interventions in Schools:
Our study provides valuable insights for addressing math anxiety in schools, which affects a significant portion of students. By incorporating our findings into educational programs, such as tailored meditation sessions before exams, educators can create a supportive environment conducive to learning. These sessions can be customized to suit the age group and attention spans of students, offering brief yet effective techniques to manage anxiety. By empowering students with tools to cope with math anxiety, schools can enhance academic performance and promote overall well-being.

In Workplace Stress Management:
The implications of our research extend to the realm of workplace stress management, offering actionable strategies for organizations. By integrating task-specific meditation sessions into the workday, tailored to the nature of employees' tasks, companies can enhance focus and productivity. Additionally, conducting wellness workshops that educate employees about stress management and introduce evidence-based meditation techniques can foster a positive work environment. Through these initiatives, organizations can support employee well-being and improve overall workplace satisfaction and performance.

 By implementing these detailed strategies, both in educational and workplace settings, the Mind Over Math project can contribute to countless solutions to reducing math anxiety and improving overall well-being.

Dec 28
[bookmark: _4vs06xqtzqrl]Big Question: 
 Which style of meditation helps reduce the amount of math anxiety we get before doing a few math exercises?."
 
Dec 29
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University of Cambridge: What is mathematics anxiety? Mathematics anxiety is a negative reaction to mathematics. This condition can be anywhere from a mild tension to a strong fear. In the UK, 2-6% of secondary school students suffer from extreme math trauma while other people suffer from more mild levels of it. Math anxiety does not only occur in classrooms but also when we have to use math in real life situations. Also, math anxiety only applies to mathematical areas. Not just studies in general. “It is unique in this regard as there are not many widespread conditions for other specific content such as reading, writing, or history.
Medical news today: Math anxiety what it is and how to overcome it: Math anxiety is a fear of solving math problems. It's not a medical condition but a way of describing anxiety that occurs in specific situations. Math anxiety is so common! Over 93% of adults say that they have experienced it. The symptoms of math anxiety include worry, tense muscles, increased heart-rate, sweaty palms, or headaches.
Connection: Another symptom of math anxiety is that your memory could go blank. This is something we found out last year when we were doing our previous science fair project.
Healthline: What is a dangerous heart rate? A resting heart rate is when your heart pumps the minimal amount of blood your body needs. This happens when your at rest. Here is a table that shows the average resting heart rate for adults. Its based on age.


	Age range (In years)
	Average resting heart rate.

	18-20
	82 bpm

	21-30
	80 bpm

	31-40
	79 bpm

	41-50
	75 bpm

	51-60
	74 bpm

	61-70
	73 bpm

	71-80
	74 bpm

	80+
	78 bpm




Here's one for kids
	Age range
	Resting Heart Rate

	Newborn- 3 months
	80-160 bpm

	3 months- 2 years
	75-160 bpm

	2 years-10 years
	60-90 bpm

	Over 10 years
	50-90 bpm



Along with age, there are a few other factors that can affect your heart rate. This includes temperature, pain, medication side effects, anxiety, body positioning and smoking side effects. However, you can estimate an adult's resting heart rate by subtracting their age (in years) by 220.

Jan 3rd
Hackensack Meridian Health 6 reasons your heart rate is high:Stress, hypothyroidism, anemia (lack of red blood cells), medication side effects, addictive substances, and smoking side effects are all things that can affect an adult's resting heart rate.
TedEd Why do people get so anxious about math?: When some people do math, their heart beats faster, their palms start to sweat, their stomachs hurt and they can't focus. This phenomenon is called math anxiety and researchers believe that 20% of the population suffers from it. A lot of people believe that they're bad at math so they are anxious about it but it's often the other way around. Some people who have faced math anxiety have gone on to win the Fields Medal (the highest award in mathematics). Psychologists believe that this is because of decreasement of working memory due to anxiety. If you use your working memory to worry about math, how are you going to use it on the math itself? Thankfully, you can stop this. Short breathing techniques, writing down your worries, and even a short walk can fix this. “Anxiety isn't a reflection on your ability, but something you can conquer with time and awareness.”
Youtube. 10 minute guided meditation to clear your mind and start new positive habits: To calm down, first assemble yourself in a comfortable space, and start thinking about exposing yourself for your wellbeing, your mind. Listen to the calm music and close your eyes leaving all the hard emotions and memories for now. Breathe in air and exhale it, but be sure to not tense your muscles. Proceed to let all the negative harmful emotions leave your body as you exhale. Think of how you created a good reality for not just others but for yourself as well. Think this: "My decisions today will define my tomorrow". As you hold that thought be aware that you are capable of love, peace, happiness and gratitude. Slowly open your eyes and return your attention to the present moment.  

Jan 14
AIHCP What is mindfulness meditation-find the answer: "Mindfulness meditation" is a special way of focusing your mind that you might see in health magazines. To get what it means, you first need to understand regular meditation and what "mindfulness" is. Meditation usually involves sitting quietly and thinking about one thing. Mindfulness meditation takes it a step further, making you pay close attention to your own thoughts and what's happening around you without being hard on yourself.
So, when people ask, "What is mindfulness meditation?" they're usually wondering about its perks. Studies say it can help handle stress, lift your mood, make your immune system stronger, and help you manage your feelings better. Even if you only spend 10-15 minutes on it each day, it can make a big difference. In our busy lives, where we're often doing many things at once, mindfulness meditation is praised for bringing us back to the current moment.

To give it a go, find a quiet spot without distractions. Sit comfortably, close your eyes, and focus on your breath and what's around you. Let thoughts come and go without getting too caught up in them. Pretend you're an observer, just calmly watching everything without judging.
Mindfulness meditation also encourages letting go of the ego – thinking everything is about "me" or "mine." It works in three steps: first, noticing what's around you, then paying attention to your body, and finally, watching your thoughts and feelings. The good feelings you get from mindfulness meditation stick around even after you're done meditating, shaping how you see life and deal with different situations. 

AIHCP: What is movement meditation:Instead of just sitting, movement meditation is about doing slow and careful moves in different positions. It's like paying super close attention to your body and what's going on around you while you're moving.
Remember that cool feeling on the beach when you're playing with sand? Movement meditation lets you keep that focus while you're up and moving around. It's not about striking specific poses; it's about moving slowly on purpose while staying in the moment. Here's a step-by-step guide to give it a go:
· Get comfy and sync your breath with your body.
· Put your hands on your body, really feeling your breath.
· Stand up nice and slow, checking out how your body changes.
· If something feels weird, either fix it or just notice it.
· Go through each part of your body, from the of your head to your toes, feeling all the sensations.
· Try some arm moves, like reaching for an imaginary fruit, paying attention to each little move.
· Walk around, paying attention to how your feet, legs, hips, and stomach feel with each step.
· Sit back down and pay attention to your body crunching and bending, syncing up your breath again.
This is just one way to do movement meditation. You can mix it up by touching things, dancing, or doing your regular tasks with a mindful twist. If sitting still is a bit too tricky for you during meditation, movement meditation is your jam—it helps you concentrate, chill out, and stay focused. With practice, you'll get more tuned in to your body, notice any health issues, and be way more in the moment with what's happening around you and the people you're with. 

Youtube: Movement meditation-Begin by standing with your feet hip-width apart, hands joined in front of your heart. Inhale, lifting your arms, and exhale, bringing your palms together in front of your heart. Repeat this motion, focusing on grounding your feet. Now, position your hands by your waist with palms facing up, bend your knees, and inhale, drawing your hands up to the top of your lungs. Exhale, bending your knees. Continue this sequence, emphasizing the connection between rooting and rising energy. Transition into lateral movements, stepping to the side as you inhale and shifting your weight while exhaling. Explore the freedom to move in any way that resonates with you, all the while experiencing the rising and rooting energy throughout your body. Allow yourself to enter a more spontaneous flow, tuning into your body, breath, and movements without excessive verbal guidance. Relax your mind and surrender to the natural rhythm. Return to the center, drawing your hands to the top of your lungs, then exhale, rooting down and bending your knees. Inhale, connect with your center, and exhale. Draw your arms over your head, press your palms together, and exhale. Repeat this sequence and notice the sensations in your body. Consider this meditation as a practice you can revisit, adapting its length and incorporating music as desired. Finally, bring your hands to your third eye, the realm of dreams and intuition, then place them over your heart. Gratitude for joining, and peace and Namaste to you.

Jan 15

Centers for disease control and prevention:Benefits of physical activity Regular physical activity is crucial for overall health, benefiting brain health, weight management, disease prevention, and muscle and bone strength. Regardless of age, abilities, ethnicity, or size, everyone can experience the positive effects of physical activity. 

Engaging in regular physical activity offers cognitive benefits, enhancing thinking, learning, problem-solving, and emotional well-being. It contributes to improved memory and reduces feelings of anxiety and depression. Furthermore, physical activity plays a crucial role in reducing the risk of cognitive decline and dementia. Thus, incorporating physical activity into daily routines not only promotes mental clarity and emotional balance but also serves as a protective measure against cognitive deterioration and age-related conditions like dementia.

Ready kids: Child's attention span by age from toddler to teen: Attention span is the duration an individual can concentrate on a specific task. A general guideline suggests an attention span of  two-three minutes per year of age for children. Factors such as hunger, interest, environment, and distractions play a role in determining a child's attention span, which can vary from one child to another.
At ages eight-ten , children have an average attention span of 20–30 minutes, reflecting increased mental development. Teenagers' attention spans vary, with an average of twenty-four to thirty-four minutes, influenced by personal interests. 


Jan 26

Hypothesis:
We think the group doing movement meditation will do the best (with lower heart rates and less anxiety). Here's why: we tend to have short attention spans, especially in 5th and 6th grade as we can only focus for about 20-30 minutes. By moving around during meditation instead of sitting still, it's easier for us to stay interested and have fun. This is something that mindfulness meditation usually doesn't offer. Also, light exercise can offer cognitive benefits such as anxiety reduction, enhanced thinking, a stronger memory, and emotional well-being. This is why we believe that movement meditation will have the best results. 

We believe that the mindfulness meditation group will yield the second-best results. By embracing mindfulness meditation, we aim to release judgmental thoughts about ourselves and others, fostering an environment conducive to reduced anxiety during the math test.

Contrastingly, we anticipate that the group not practicing any meditation at all will experience less favorable outcomes due to the absence of the benefits associated with both movement and mindfulness meditation which we explained in the previous two paragraphs.

In summary, our research leads us to the conclusion that movement meditation will likely yield the most favorable results, followed by mindfulness meditation in second place, while the absence of meditation may result in the worst outcome.

[bookmark: _g816ny3uc0z6]Variables:
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Manipulated Variable:
The independent variable in this study is the type of meditation practiced by the participants. There are three levels of this variable: movement meditation, mindfulness meditation, and no meditation at all. Each participant will be assigned to one of these three groups.
Responding Variables:
1. Heart rate: The dependent variable includes the heart rate of the participants, measured during the 5-minute math test. We learned that the higher the heart rate of an individual is, the higher the anxiety levels.
2. Test scores: Another dependent variable is the performance of the participants on the math test. This will be measured by the number of correct answers given within the given time frame. Lower scores indicate higher levels of math anxiety. We learned this when we were doing our background research.
3. Survey results: The responses collected from the participants through a survey will also serve as dependent variables. The survey will include questions about their perceived anxiety levels before and after the math test, as well as their subjective experiences with the meditation techniques.
Controlled Variables:
1. Amount and difficulty of questions on the test: To ensure consistency across groups, all participants will receive the same 100 one-digit multiplication test.
2. Time given to complete the test: Each participant will have exactly 5 minutes to complete the math test, controlling for any potential time-related confounds.
3. Time to do meditation: All participants will be allocated the same amount of time for meditation, which is set at 10 minutes. This consistency ensures that the duration of meditation does not influence the results.
4. Time to record resting heart rate: The time allocated to record resting heart rates will be standardized across all participants to ensure uniformity in data collection procedures.
5. Background noise: The testing environment will be controlled to minimize background noise, which could otherwise interfere with participants' concentration and heart rate measurements.
6. Age group: All participants will be fifth to sixth-grade students. Although this age-group varies a bit more than it should, it's as controlled as we could get (see sources or error for more details).
[bookmark: _l9jfclmc3k8j]Procedure:
1. Firstly, we categorize our test subjects into three groups: movement meditation, mindfulness meditation, and a control group with no meditation. We will do this by recording our participants' names and providing each with a unique number to protect their privacy. This list will be securely destroyed at the conclusion of the experiment.
2. For our initial group of ten test subjects, we will conduct a short assessment of their health conditions, specifically looking for hypothyroidism and anemia, and document any current medication usage. This information will be recorded in our logbook to ensure that we can keep track of all the sources of error for our experiment.
3. Following the health assessment, we will use heart rate watches to measure the resting heart rate of each subject for a duration of two minutes. Subsequently, participants will engage in three ten-minute sessions of mindfulness meditation (We will set the mindfulness meditation video to the 1.25 speed to keep the movement and mindfulness meditation videos within the same time limit). After the meditation sessions, we will again use the heart rate watches to monitor their heart rates during the math test. The math test will consist of 100 single-digit multiplication questions that will have to be done within five minutes. Upon completion of the task, participants will be provided with a short survey to gather subjective feedback. The questions will be "On a scale of 0-10 (0 being no anxiety and 10 being extreme anxiety) how did you feel before and after the math test?". The second question will be "What do you think of the meditation technique we practiced?".
4. This process will be repeated with the next group of ten subjects, but with a slight modification. Instead of mindfulness meditation, participants will be instructed to follow along with a movement meditation video during the designated meditation sessions.
5. Following the same protocol for the final group of ten test subjects. However, this group will not engage in any form of meditation practice. Because of this, we won't ask this group the second question of the survey.
6. Finally, after collecting data from all three groups from the heart rate measurements, test results, and survey answers, we will compare the results from the three different groups.




[bookmark: _3gjpg1l8fi5j]Observations:
Mindfulness Meditation

	Subject
	Do you have any mental or physical conditions?
	Have any of you practiced meditation before?

	2
	No.
	Only like… Once a month.

	3
	No. Why are you asking?
	No, not really. Our teacher sometimes makes us do it but only once a month or so.

	4
	No.
	No.

	6
	No.
	Our teacher sometimes makes us do it but not to often

	7
	I have some minor ADHD.
	Nah.
 I think it's a bit cheesy.

	8
	No.
	No.




6/11 test subjects attended this session. Only subject 2 has been calm during this meditation session. All of the other grade sixers and one grade fiver is trying to force it. They think it's pretty weird but they are trying their best. Everyone else is smirking about it. Some people are also whispering. Subject 4 even laughed out loud. There were many distractions during this session like the bells and students coming in from recess.  In conclusion most people think that the meditation was pretty weird but one person felt calm about this.

Feb 14

Second session: Only 3 people came today. Two of them are grade fives and one of them is a grade sixer. They are doing better than yesterday. They are still finding it annoying, but they are trying to practice it at their best. Unlike yesterday, everyone is doing the deep breathing exercise but are still getting distracted during other parts of the video.

Feb 19

Third session: 6/11 test subjects attended this session. There has been loads of improvement since the first session but not as much as I hoped. 3 people are still not focusing throughout the video. Subject 4 in particular is having the most trouble with the meditation

Feb 21
Subject 2 resting heart rate = 70 bpm
Subject 3 resting heart rate = 86 bpm
Subject 4 resting heart rate =  93 bpm
Subject 6 resting heart rate = 89 bpm
Subject 7 resting heart rate = 87 bpm
Subject 8 resting heart rate = 78 bpm

Subject 2 heart rate during test =  115 bpm
Subject 3 heart rate during test = 89 bpm
Subject 4 heart rate during test = 112 bpm


Feb 22
Subject 6 resting heart rate = 95 bpm
Subject 7 heart rate during test = 112 bpm
Subject 8 heart rate during test = 78 bpm


	subject Number
	Classes attended
	Heart-rate before and during the test in beats per minute
	Test score
	How did you feel before and during the math test?
	What did you think of the meditation we practiced?

	2
	3/4
	70-115
	35/100
	Scared! It felt like an important exam!
	I think I improved over time but to be honest, it wasn't for me.

	3
	4/4
	86-89
	100/100
	Scary but it was not that bad.
	It actually helped me calm down. I think I improved a lot. I might even use this later on!

	4
	3/4
	93-112
	99/100
	OMG! Super scary! I couldn't focus! Like at all!
	No offense but it was kind of cheesy.

	6
	3/4
	89-95
	99/100
	Totally fine
	The music was nice. Was calm.

	7
	3/4
	87-112
	100/100
	It was scary.
	Meh. Pretty boring.

	8
	4/4
	78-83
	21/100
	Unlike other tests I wasn't actually that stressed..
	Don't tell this to anyone but it actually helped, even though it was weird at first.



Movement meditation
	Subject
	Do you have any mental or physical conditions? If so, are you on any medication?
	Have any of you ever practiced meditation before?

	1
	Not that I know of.
	Nope. I never do that.

	2
	No, I don't have any of those conditions.
	Not at all.

	3
	No I don't have it
	Yes i do it every day

	5
	No i don't have any
	No, I don't do it.

	6
	No i don't have any
	No, I don't do it.

	7
	No i don't have any conditions
	No i don't do meditation often

	9
	No, I don't have any, but I did have some surgery 2 years ago.
	No i don't do it much



 

Feb 13 2024
Subject 9,3 and 1 attended the first meditation class.some interferences occurred such as students, and school bells. Some distractions were when the participants were talking to each other, stopping in the middle of the meditation and whispering.
Feb 14 2024
Subject 9,3 and 1 attended the second meditation class. Some interference occurred such as students, and school bells. Some distractions were when the participants stopped in the middle of the meditation and whispered to each other. They improved a bit more than the first meditation session.
Feb 20 2024
Subject 9,5,6 and 7 attended the third meditation class. Some interference occurred such as students, and school bells. Some distractions were when the participants  stopped in the middle of the meditation and whispered to each other. They did improve in the meditation from the last 2 sessions.
Feb 22 2024
Subject 9,5,6, 7,1, 2 and 3 attended the fourth meditation class. Some interference occurred such as students, and school bells. Some distractions were when the participants  stopped in the middle of the meditation. They did improve in the meditation from the last 3 sessions and stopped talking and whispering to each other.
Subjects 9,1 and 3 were all experimented on Feb 22 2024 with the heart rate watches and multiplication and division 5 min tests. After getting the resting heart rate of each participant, 1 has 87 beats per min, 3 has 84 beats per min, and 9 has 79 beats per min. Before the test the participants had to move to a different room to do their test since the music room is going to be used for a class. After the 5 min math test, subject 1 had 93 beats per min, 3 had 87 beats per min, and 9 had 82 beats per min.
Feb 23 2024
Subjects 2,5,6, and 7 attended the fifth meditation class.Some interference occurred such as students, and school bells. Some distractions were when the participants  stopped in the middle of the meditation. They did improve in the meditation from the last 4 sessions and stopped talking and whispering to each other.they had also tried doing the meditation with no stopping.
Feb 26 2024
Subjects 2,,5,6, and 7 attended the fifth meditation class.Some interference occurred such as students, and school bells. Some distractions were when the participants  stopped in the middle of the meditation. They did improve in the meditation from the last 5 sessions and stopped talking and whispering to each other. They had also done the meditation with no stopping.
Subjects 2,5,6 and 7 were all experimented on Feb 26 2024 with the heart rate watches and multiplication and division 5 min tests. After getting the resting heart rate of each participant, 2 71 beats per min, 5 76 beats per min, 6 65 beats per min, 7 73 beats per min. The room that we were doing our experiment in was loud which could have affected the focus as well as the experiment as it was done in a different environment. After the test we got the heart rates of our participants which are 2 83 beats per min, 5 69 beats per min, 6 93 beats per min, and 7 73 beats per min.

	Subject
	Classes Attended
	Heart rate before and during the test in beats per minute
	Test score
	How did you feel before and during the test?
	What did you think of the meditation we practiced?

	1
	3/4
	87-93
	84/100
	I felt a bit scared
	It was ok

	2
	2/4
	71-83
	98/100
	I felt really nervous
	It calmed me down a little bit during the test

	3
	3/4
	84-87
	94/100
	I felt nervous
	I was good and it calmed me a bit

	5
	4/4
	76-60
	31/100
	I was pretty nervous
	I felt like I was in some magical world. 

	6
	4/4
	65-93
	35/100
	I felt tense
	It was ok

	7
	4/4
	69-73
	94/100
	I felt scared
	It calmed me a bit during the test

	9
	4/4
	94-95
	100/100
	It was fine.
	It calmed me a bit during the test










No meditation Feb 26

	Subject
	Do you have any mental or physical conditions?
	Have any of you practiced meditation before?

	1
	No but I was sick recently. I just had regular advice.
	No.

	2
	No
	No

	4
	Nah
	No

	6
	Umm. No
	Also… No

	9
	No.
	No I don't do it

	11
	No, I'm good.
	No. 



Subject 1 resting heart-rate = 89 bpm
Subject 2 resting heart-rate = 91 bpm
Subject 4 resting heart-rate = 70 bpm
Subject 6 resting heart rate = 82 bpm
Subject 9 resting heart rate 101 bpm
Subject 11 resting heart rate = 83 bpm

Subject 1 heart rate during test = 111 bpm
Subject 2 heart rate during test= 108 bpm
Subject 4 resting heart rate = 96 bpm
Subject 6 resting heart rate = 99 bpm
Subject 9 resting heart rate = 119 bpm
Subject 11 resting heart rate = 107 bpm



	Subject
	Heart-rate before and during the test bpm
	Test score
	How did you feel before and during the test?

	1
	89-111 
	 99/100
	The test was scary but I do this in class so yeah.

	2
	91-108
	 100/100
	Two thoughts. Yes, the test was scary. Two: Why did I have to get consent! I'm only twelve! Was the watch a bomb or something?

	4
	70-96
	 99/100
	It was fine with me.

	6
	83-107
	 11/100
	Scariest experience of my life.

	9
	118-119
	98/100
	Kind of scary

	11
	82-99
	 71/100
	Super scary.




Feb 27

[bookmark: _jey1ottfxtcd]Analysis:
https://www.mayoclinic.org/tests-procedures/meditation/in-depth/meditation/art-20045858#:~:text=Focusing%20your%20attention%20is%20one,mantra%20or%20even%20your%20breathing.

Different types of meditation may incorporate various components to aid in your practice. These elements can differ depending on the guidance you follow or the instructor leading a session. Here are some common aspects found in meditation:
· Focused Attention: Concentrating your attention is a fundamental aspect of meditation. This focus helps to liberate your mind from the multitude of stressors and concerns. You might direct your attention towards a specific object, an image, a mantra, or even your breath.
· 
· Quiet Environment: For beginners, finding a tranquil environment can facilitate meditation. It's beneficial to minimize distractions, such as avoiding the presence of television, computers, or cellphones. With increased proficiency, you'll find that meditation can be practiced anywhere, even in high-stress settings like traffic jams, hectic work meetings, or long queues at the grocery store. These moments offer valuable opportunities for meditation practice.
· 
· Comfortable Position: Meditation can be practiced while sitting, lying down, walking, or engaging in other activities. The key is to find a position that is comfortable for you, enabling you to derive maximum benefit from your meditation session. Maintaining good posture during meditation is also advisable.



https://positivepsychology.com/10-reasons-why-people-dont-meditate/

In contrast to many other things in life, whether we succeed at meditation depends entirely on how we approach it. It doesn't matter how much practice we've had or how good we are; if we go into it without expecting too much or trying to force specific outcomes, then we can still get something out of it.
Meditation isn't something you achieve; it's more of a journey. Sure, it has its perks, but the real benefit is in the process itself. The trick is to enjoy that process. Forget about being hard on yourself or comparing yourself to others. Once you see that meditation isn't about ticking off achievements, you might find it more enjoyable.
Lots of folks think meditation is tough because they think they're supposed to fight their thoughts or clear their minds. Meditation is more about just noticing your thoughts coming and going without getting too caught up in them.
There's no need to struggle or push thoughts away. If you try to fight your thoughts, they just get stronger and leave you feeling more stressed. Instead, gently steer your mind back when it wanders, and you'll find it starts to calm down naturally.
Meditation is just about keeping your focus going. Your mind might quieten down as a result, but focusing too much on achieving that can make it harder to stay relaxed and present. Instead of trying to completely empty your mind, mindfulness meditation is about staying focused on one thing, moment after moment. With practice, it can leave you feeling calmer and more centered 
Forget about trying to clear your mind or make it quiet. Just follow the meditation instructions and let everything else be. Some people think they need to start with a calm mind to meditate. They'll say, "My mind's too busy; I can't meditate.
 But that's like saying you need to be fit before you hit the gym.
 You don't need a calm mind to meditate. If anything, having a busy mind is even more reason to give it a go. After meditating for a while, you'll realize nobody starts off with a calm mind.

https://www.successconsciousness.com/blog/meditation/why-concentration-is-important-for-meditation/#:~:text=Successful%20meditation%20requires%20good%20concentration,meditation%20easier%20and%20more%20effective.

Here are five compelling reasons why maintaining focus holds importance in the practice of meditation:
· Essential for Effective Meditation: The efficacy of meditation hinges greatly upon one's ability to concentrate. Without steadfast focus, the mind is prone to meander aimlessly, detracting from the intended meditative state.
· 
· Time Management: A lack of concentration often results in the squandering of valuable meditation time through mental distractions such as daydreaming or looking into the future. Enhanced focus facilitates optimal utilization of meditation sessions, minimizing the intrusion of extraneous thoughts.
· 
· Reduction of Mental Clutter: Concentration serves as a cognitive purifier, expelling the clutter of stray thoughts and distractions that impede the meditative process. This mental clarity engendered by sustained focus fosters a serene and tranquil mental state conducive to meditation.
· 
· Overcoming Mental Distractions: Concentration acts as a formidable defense mechanism against the onslaught of mental diversions that commonly besiege individuals during meditation. By fortifying one's focus, practitioners can effectively navigate through intrusive thoughts and maintain alignment with their meditative objectives.
· 
· Attainment of Inner Peace: The cultivation of concentration transcends mere cognitive discipline; it facilitates the attainment of inner tranquility and harmony. By anchoring awareness to the present moment, individuals can transcend the chatter of the mind, paving the way for solid states of inner peace and self-realization.
In summary, concentration stands as the linchpin of successful meditation practice. Mastery of this fundamental skill unlocks a realm of profound calm, clarity, and personal growth within the practitioner.

In our experiment, the application of concentration in meditation directly relates with the outcomes observed among participants. While some individuals experienced benefits from the meditation sessions, others did not. This common outcome can be attributed to the varying levels of concentration exhibited during the practice.

Upon reviewing our meditation session notes, it became evident that certain participants struggled to maintain focus. Instances of whispering, giggling, and looking around were documented, indicating a lack of concentration during the sessions. Such behaviors not only disrupt the meditative atmosphere but also hinder the ability to derive meaningful benefits from the practice.

Drawing from the principles outlined in the analysis, it becomes apparent that concentration serves as a crucial component in the effectiveness of meditation. Those who were able to concentrate and anchor their awareness to the present moment likely experienced greater success in reaping the benefits of meditation. Conversely, individuals who allowed their minds to wander or succumbed to distractions would have found it challenging to attain the desired states of inner peace and mental clarity.

[bookmark: _jnv8fz4kzp3]Sources of error

We encountered a few sources of error when conducting our experiment.
Some people showed up to more classes than others, especially in the movement meditation groups where attendance varied a lot. This difference in attendance could mess with our data, making it harder to trust the results. Knowing who showed up regularly and who didn't might give us clues about how engaged people were with the meditations. Maybe next time, we could consistently remind and get our test subjects so that we could avoid the major differences of the attendance to meditation sessions, giving everyone an equal amount of days to finish the experiment as well as providing us and the reader clearer results.
Variability in testing environments should have been a controlled variable. However, due to lack of space and time we had to conduct the experiment in different places. In our study, we had mindfulness meditation in the library, movement meditation in the music room, and a control group with no meditation in the library as well. This setup might've caused differences in noise levels, lighting, and overall vibe, which could have resulted in different levels of relaxed and focused participants during meditation. That could affect their heart rate readings and test performance. Also, differences in the way a room is built and setted up might have affected how comfortable people felt and how well their attention toward the meditation techniques, possibly messing with how effective the interventions were. Building on, things like temperature and air quality might've been different between the library and music room, which could've messed with participants' physical responses and overall experiences. Also we did one movement meditation session in a classroom due to trickster residency. The sound levels between the music room and the classroom during lunch time were not comparable since the classroom was much louder.  In summary, our testing conditions weren't consistent, which could've messed up our study's validity. To fix this in the future, we need to make sure all experimental groups are tested in the same place to minimize how much the environment messes with the results.
Additionally, it's worth noting that the participants in the mindfulness meditation group were sitting right next to their friends. This aspect of the experimental setup could have influenced their experiences and potentially impacted the results, as social interactions can play a role in how people engage with mindfulness practices. We should have remembered to make sure that those in the mindfulness meditation group should not sit close to others similar to the other groups. As for the movement meditation group, it would have been more spread out and also arranged the participants in a way that they won't talk or whisper to their friend as it may affect their concentration and the experiment.
One more thing we realized during our experiment: the mindfulness meditation video ended up being slightly longer than the movement meditation one, despite our best efforts to keep them the same length. It wasn't a massive error, but it might have thrown off the balance a bit. It could have subtly influenced how people felt during the sessions.
Another thing that we've messed with our results was changing the lunchtime recess for the grade sixers. We had to do the experiment when everyone was available, so we ended up shifting around their break time. This switch-up could've thrown off their usual routine and affected how they felt during the experiment. The change in lunchtime could've made some kids feel different during the meditation and math test, which would have messed with our results. 
Another thing we noticed was that the time between meditation sessions and measuring resting heart rates wasn't consistent. Sometimes there was a big gap, and other times it was more immediate. Sometimes we measured the resting heart rate 1 minute after the test and other times we measured the heart rate of other participants 10 minutes after the meditation. It made it a bit tricky to pinpoint the exact resting heart rate of the participants.
During our experiment we planned it in a way so that every test subject showed up  for the meditation sessions and had enough time to do our experiment, but some didn't show up on some days due to them not knowing, being away, or school clubs. We also didn't have enough time to do our tests with our test subjects due to our heart rate measuring it time which was 5 min, but we changed it in the middle causing it to be a bit inaccurate as well as with the environment as we ran out of time causing a source of error. We tried to even out the amount of days each participant has come  since new test subjects came each day making some participants have their test earlier than others or have different amounts of meditation sessions.
Finally, we had just 19 participants in our study. This means that we had only 7 people in the mindfulness meditation group, and 6 people each in the mindfulness and no meditation group.  It might not sound like a big deal, but when you're trying to draw conclusions from a study, having a smaller group like that can really make things tricky. With a larger group, you've got more diversity, more perspectives, and it generally gives you a better shot at seeing patterns in your data. But with just 19 people, it's like trying to piece together a puzzle with only a handful of pieces. It's not just about the numbers, though. Having a small group like ours can also mean you're more susceptible to outliers or random quirks in your data. Someone having a particularly good or bad day could ruin your results, and you might not even realize it. Plus, with a smaller sample size, it's harder to say whether your findings would hold up if you tested it on a larger, more representative group.
These were our potential sources of error we had encountered in our experiment.

[bookmark: _n6qodkd5jfiw]Conclusion

We did face lots of problems during this project  giving some inaccurate results, which will affect our conclusion. Some problems are the number of participants that we were able to gather for our experiment, which was a total of 19 test subjects. We also had a difference in the amount of participants in each group, like for the no meditation and movement meditation we had 7 people in each group, but for the mindfulness meditation we had 6 people which could also have affected our experiment results. Having at least 24 or 30 people attending the sessions would have been better. However, here is what we found out.
From what we had observed and faced in our experiment we discovered that both mindfulness and movement meditation groups had some small changes in heart rate  compared to the no meditation when we measured it before and after the 100 questions math test. Though not all of the test subjects had small changes in their heart rate like participants 9,7,5, and 3 from the movement meditation group, or participants 3,8 and 6 from the movement meditation group. We had some big changes in some participants' heart rate as well , like participants 1,2,and 6 from the movement meditation group or participants 2,4, and 7 from the mindfulness meditation group. We had realized that the people who had these big changes in heart rate could have done the other type of meditation, like participants 1,2 and 6 from movement meditation, could have done mindfulness meditation, or participants 2,4, and 7 from mindfulness meditation could have done movement meditation. From what we had learned we finally conclude that the type of meditation simply changes for everyone as it is dependent on their comfortability and interest. We could have proven this by adding it to our experiment which is one thing that we could have done better to get a more accurate result. Another thing that we would like to add is that the interest of the meditater is important in order to slow down their heart rate as their interest plays a key part in their concentration towards the meditation. These conclusions we found were based on our observations and our results, but we also included the website information to support our conclusion, and the information we found in two of them talked about the attention of the meditator.
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By signing below, you are agreeing to participate in this study.
Name P]&ng,:tl S k"(gﬂ (please print}
5 Date feb € 202

If this participant is under the age of 18, permission of a parent or guardian is also required:

Signature

| give permission for the person named above to participate in this study.

Name _Vad_S/\ nak ( S“éﬂlf% (please print) Phone _Q v 3-383 2845
Signature (J’/}@ Date Eé { 202y
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Student Researcher (1): Samaya JAukaim) | Student Researcher (2): Tevpn ¥asalo
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Project Title:
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The confidentiality of your data:

The results of this research will be given with all information about individual participants removed. No personal information vyiﬂ be stored on
a computer. Allinformation on paper that could be used to identify individuals will be shredded at the end of the research project

Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:
This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Society and has received permission to proceed.

Feedback:
The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study. :
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If this participant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this study.
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You are Invited to take part in a research study. Before you decide to be a part of this study, you need to understand
the risks and benefits. This consent form provides information about the research. If you agree to participate in this
research, you will be asked to sign this consent form before taking part. This process is known as Informed Consent.
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The confidentiality of your data:
The results of this research will be given with all information about individual participants removed. No personal information will be stored on

a computer. All information on paper that could be used to identify individuals will be shredded at the end of the research project.
Withdrawal: :

Your participation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:
This project has been reviewed by the Eﬂ'nksOommmeeoftheCalgaerothdenoeFai'Socie’tyarxjhasreoeivedpermontopmceed.

Feedback:
The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.

Name MI&HEE,JB MB(HMEA (please print)

Signature(’ﬂim;wlﬁe Date_ 06-02-2024

If this participant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this study.

Name _SANGEF A MALHOTRA (please print) Phone 58F- 66 -666|

Signature § \ ;0“‘6&;}‘2 pate_ 06-62- 2024
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You are invited to take part in a research study. Before you decide to be a part of this study, you need .lq undgrsta_nd
the risks and benefits. This consent form provides information about the re_search. If you agree to participate in this
research, you will be asked to sign this consent form before taking part. This process is known as Informed Consent.
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The confidentiality of your data:
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acomputer. Allinformation on paper that could be used to identify individuals will be shredded at the end of the research project.

Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. Ifyou wish to do s, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:

This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Sockety and has received permission to proceed.
Feedback:

The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.
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If this participant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this siudy.
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You are invited to take part in a research study. Before you decide to be a part of this study, you need to understand
the risks and benefits. This consent form provides information about the research. If you agree to participate in this
research, you will be asked to sign this consent form before taking part, This process is known as Informed Consent.
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The confidentiality of your data:

The results of this research will be given with all information about individual participants removed. No personal information Wﬂl be stored on
@ computer. Allinformation on paper that could be used to identify individuals will be shredded at the end of the research project

Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adutt Supervisor.

Review:
This project has been reviewed by the Ethics Committee of the: Calgary Youth Science Fair Society and has received permission to proceed.
Feedback:

The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.
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If this participant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this study.
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The confidentiality of your data:

The results of this research will be given with all information about individual participants removed. No personal information will be:
a computer. Allinformation on paper that could be used to identify individuals will be shredded at the end of the: research project.

stored on

Withdrawal: .

Your participation is voluntary, and you have the right to withdraw at any time for any reason. [f you wishto do so, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:
This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Society and has received permission to proceed.

Feedback: "
The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing beIOW/ou are agreeing to participate in this study.
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You are invited to take part in a research study. Before you decide to be a part of this study, you need to undgrsta_nd
the risks and benefits. This consent form provides information about the research. If you agree to participate in this
research, you will be asked to sign this consent form before taking part. This process is known as /nformed Consent.
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The confidentiality of your data:

The results of this research will be given with all information about individual participants removed. No personal information \A(ill be stored on
a computer. All information on paper that could be used to identify individuals will be shredded at the end of the research project.

Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. f you wishto do so, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:
This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Society and has received permission to proceed.

Feedback: ;
The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.
TVIsHA
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If this pénicipant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this study.

Name _&M_M_(please print) Phone 82 5-7(2- 3950
Mm
Signature_é»l\’// X[\A,\,_e Date Fé (7 2014
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You are invited to take part in a research study. Before you decide to be a part of this sludy, you need (o understand
the risks and benefits. This consent fom provides Information about the research. If you agree to participate n this
research, you Will be asked to sign this consent form before taking part. This process s known as Informed Consent.

Student Researcher (1): Samaya MHuke™ia) | Student Researcher (2); T yagdason ¥asale
School: §rend weed Elerundry- Schoo | School: Brentwony Elementry- Sch ool

School Phone: 403777 ~(\ 30 School Phone: 403-717-&t30
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The confidentiality of your data:

The resutts of this research will be given with all information about individual participants removed. No personal information will be stored on
2 computer. All information on paper that could be used to identify individuals will be shredded at the end of the research project.

Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adutt Supervisor.

Review:

This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Society and has received permission to proceed.
Feedback:

The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.

Name Aa.m{_ﬂ, QﬂnSg,l (please print)
Signature W Date_ anz 2 /ZOZ&

If this participant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this study.

Name %LA-/: B oD O-L (please print) Phone 10 3~ 604 - 0038
e

Signature \( L Date :]’CUN 22, 201‘-‘
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mzun’asl;(eslz\,,,l;eg to take part in a research study. Before you decide to be a part of this study, you need to understand
T enefits. This consent form provides information about the research. If you agree to participate in this

) » You will be asked to sign this consent form before taking part. This process is known as /nformed Consent.
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The confidentiality of your data: B

The results of this research will be given with all information about individual participants removed. No personal information will be stored on
a computer. All information on paper that could be used to identify individuals will be shredded at the end of the research project.

| Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:

This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Society and has received permission to proceed.
Feedback:

The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.

Name A(\\Sk] U/\emc)df-\ M (please print)
Signature fn s and oy o gy el

If this participant is under the age of 18, permission of a parent or guardian is also required:
| give permission for the person named above to participate in this study.

Name _U_S_laadxg;ﬂi(please print) Phone S52-5¢7- 8707
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CALGARY YOUTH SCIENCE FAIR

\;‘ou are invited to take partin a research study. Before you decide to be a part of this study, you need to understand
the risks and benefits. This consent form provides information about the research. If you agree to participate in this
research, you will be asked to sign this consent form before taking part. This process is known as Informed Consent.
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The confidentiality of your data:

The results of this research will be given with all information about individual participants removed. No personal information will be stored on
a computer. All information on paper that could be used to identify individuals will be shredded at the end of the research project.

Withdrawal:

Your participation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adutt Supervisor.

Review:
This project has been reviewed by the Ethics Committee of the Calgary Youth Science Fair Society and has received permission to proceed.

Feedback:
The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.

Name A(J SOUNM \ mray) (please print)
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If this participant is under the age of 18, permission of a parent or guardian is also required:

| give permission for the person named above to participate in this study.
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Date \/l\(‘ Eé&g DAY

Signature
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The confidentiality of your data:

The results of this research will be given with all information about individual participantts removed. No personal information will be stored on
a computer. All information on paper that could be used to identify individuals will be shredded at the end of the research project.

Withdrawal:

Your particpation is voluntary, and you have the right to withdraw at any time for any reason. If you wish to do so, please talk to the Science
Fair Coordinator/Adult Supervisor.

Review:
This project has been reviewed by the Ethics Commitiee of the Calgary Youth Science Fair Soclety and has received permission to proceed.

Feedback: .
The results of this research will be provided to you in the public presentation of the Science Fair Project.

By signing below, you are agreeing to participate in this study.
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