PREFACE

Praise the author thanks to God Almighty, for all His mercy and grace so that
the author can complete this thesis well. This thesis is prepared to fulfil the
requirements in obtaining a bachelor of education degree in the Chemistry Education

study program, Faculty of Mathematics and Natural Science, Medan State University.

The preparation of this thesis has certainly gone through a long and tiring
process. However, behind the process, the author realizes that the preparation of this
thesis can be completed well because of the guidance and support from lecturers,
parents, and friends of the author both directly and indirectly. In preparing this thesis,
author received a lot of guidance, direction, support and motivation from various

parties, may God Almighty reward all the kindness that has been given.

With profound humility and deepest gratitude, author wishes to express

sincere gratitude to the following:

1. Lord Jesus Christ. In deepest reverence, the author offers boundless praise and
thanks to the Lord Jesus Christ. Your magnificent and unwavering love has
been the guiding light at every step of this journey. You are the Alpha and
Omega, the beginning and the end of all things, encompassing every idea and
word within this humble work. Your constant presence, the strength You
provided in moments of weakness, and the wisdom You bestowed throughout
this process are a testament to Your all-encompassing presence in the author's
life. Without Your grace and blessings, this thesis would not have been

possible. To You alone be all glory and praise, Lord Jesus.

2. My beloved parents, Mr. Bisman Sinambela and Mrs. Delima Nopryanti
Marlina, for their tireless efforts in providing education, unwavering support,
and encouragement in all the author's endeavours, enabling the author to
achieve a Bachelor of Education degree. Deep appreciation is also extended

to my dear younger sister, Shaishary Kasih Satya, for her constant motivation,
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prayers, and enthusiasm throughout the author's studies at State University of

Medan.

. Mam Elfrida Ginting S.Si., M.Sc., Ph.D., the esteemed thesis supervisor, for
her invaluable guidance, advice, and direction throughout the entire thesis
process. Her support extended from the initial stage of determining the
research topic, through the preparation and proposal seminar, the execution of
the research, the meticulous preparation of the thesis, and culminating in its

successful defences.

Sir Prof. Dr. Ramlan Silaban, M.S., Mam Susilawati Amdayani, S.Si., M.Pd.,
and Mam Dr. Techn. Marini Damanik, S.Si., M.Si., the respected examiners,
for their insightful criticism and constructive suggestions, which significantly

contributed to the improvement and refinement of this thesis.

. Mam Prof. Dr. Sri Adelila Sari, S.Pd., M.Si., the dedicated Academic Advisor

(PA), for her continuous academic guidance, direction, and unwavering
motivation throughout the author's academic journey, leading to the successful

completion of this thesis.

Mam Rabiah Afifah Daulay, S.Pd., M.Pd, and Mam Marnida Yusfiani, S.Pd.,
M.Pd, for their willingness to serve as expert validators of the test instruments

used in this research.

Mam Supraba Ika Sari, S.Pd., M.Pd., the supportive Principal of SMAN 5
Medan, the dedicated Vice Principals of SMAN 5 Medan, the helpful
Administrative Staff, and the supportive Chemistry teachers, especially Sir
Drs. Simon Manurung, M.Si., for their assistance in the preparation of this
thesis and for serving as practitioner validators of the test instrument. The
author also expresses sincere gratitude to the cooperative Students of Class
X1.3 and XI1.8 SMAN 5 Medan for their willingness to participate and assist

in the research.

In loving memory of my beloved and deeply missed grandmother, the late Op.

Boru Bezalel Silitonga and beloved grandmother too, Op. Boru Chatrine
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Sinambela, whose constant inspiration and support were invaluable to the

completion of this thesis.

The extended family from my father’s side, the descendants of Op. Chatrine

Sinambela, for their continuous encouragement and motivation.

The extended family from my mother’s side, the descendants of Op. Bezalel
Simanjuntak, too numerous to name individually, but especially including
Tulang and Nantulang Bezalel, Bapatua and Mamatua Tiara, and Bapatua and
Mamatua Thalita, deserve my deepest gratitude for their constant care,
unwavering support, and enduring motivation throughout the completion of

this thesis.

Special thanks to all my cousins, too numerous to mention individually, with
particular gratitude extended to my beloved cousins, Anju Trifosa Manurung,
S.H., Michael Theofilus Simanjuntak, S.Th., and Ruly Chandra Sembiring,

S.TP, for their unwavering support and constant reassurance.

To my beloved classmates in CESP 21: Annisa Fitri, Feby Khansa Ketaren,
Khoirul Bariah, Kurnia Wati Br. Bangun, Miftahul Jannah, Nadya Nurhaliza,
Nia Laras Julianingsih, Rizky Andini, Shelly Aulia, Silvia Gressiela
Sembiring, and Yolanda Anastasia Tambunan, for their collaboration and

assistance in the completion of this thesis.

Sella Naomi Sinaga, soon to be S.Si., my dearest friend, for her unwavering

support and motivation throughout this thesis process.

Juwita Marine Egya, my supportive roommate for three semesters, for her

encouragement and companionship.

Lastly, to myself, Chatrine. Thank you for persevering through this academic
journey with dedication and effort from beginning to end. Despite moments
of doubt and perceived setbacks, thank you for your resilience and
unwavering commitment to persevere. Thank you for choosing not to
surrender. Regardless of the challenges encountered during the thesis process,

you have completed it to the best of your ability, an achievement deserving of
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celebration with loved ones. May you always find happiness and contentment.
Remember that, with all your strengths and weaknesses, the Lord Jesus is

always with you and loves you unconditionally.

The author hopes that this thesis can provide benefits for all of us. The author
realizes that there are still many shortcomings in the preparation of this thesis, both
in terms of content and grammar. However, the author has made every effort to
complete this thesis. Therefore, the author expects suggestions and constructive
criticism from readers for the sake of the perfection of this thesis. Finally, the author
expresses his gratitude to all those who have provided guidance, direction, and

motivation in the preparation of the thesis.

Medan, April 25%, 2025
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