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Six INCSMM teachers funded by National Natural Science Foundation of China
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Recently, the National Natural
Science Foundation of China announced
the results of its 2026 grant awards, and
six faculty members from the Institute
of New Concept Sensors and Molecular

Materials received funding.

Professors Bian Hongtao, Liu
Kaiqiang, Ma Jiani and Peng Haonan
were awarded General Programs grants,
each receiving CNY 500,000 yuan in

funding; young teacher Dr. Zhao Zhihao
and postdoctoral researcher Dr. Lin Simin
were awarded Young Scientists Programs
grants, each receiving CNY 300,000 yuan
in funding.

PI

Project Name

Bian Hongtao

Ultrafast Infrared Spectroscopic Study of the Structure and Kinetics of
Aqueous Electrolytes Under the Influence of an External Electric Field

Liu Kaiqiang

Thermal Regulation Mechanisms of Reversible Interfacial Adhesion via
Multistep Interchain Ester Exchange

Ma Jiani

Rational Design and Mechanism Study of Highly Efficient BODIPY
Photocage Molecules with Near-Infrared Responsiveness

Peng Haonan

Sensor Interface Construction: Wavelength-Dependent Multicolor
Luminescence from a Single Component and Its Control Mechanisms

Zhao Zhihao

A Study on the Interface-Confined Growth Mechanism and Gas Mass
Transfer—Sensing Coupling Behavior of Fluorescent Nanomembranes

Lin Simin

Mechanisms of Water Cluster Formation and Stability in Hydrophobic
Cavities of Molecular Crystals
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School officials visit Fang Yu ahead of Teachers’ Day

On the morning of September 9,
2026, ahead of China’s 42nd Teachers’
Day, Chen Xinbing, deputy secretary of

the Party Committee and president of
Shaanxi Normal University, visited Prof.
Fang Yu at the Institute of New Concept
Sensors and Molecular Materials to

L

extend festive greetings and best wishes.

SNNU Party Committee deputy
secretary Luo Yonghui, School of
Chemistry and Chemical Engineering
Party Committee secretary Li Baoxin, and
SCCE dean Liu Chenghui, accompanied
the visit.
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That same morning, SNNU
Department of Science and Technology
director Xue Dong, the SCCE leadership,
along with leadership of SNNU Office
of Teaching Affairs led by director Zhai
Quan Guo, visited and extended their
regards to Prof. Fang Yu.
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Orientation and Safety and Confidentiality Training for new graduate students held
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On September 28, 2026, the Institute of New Concept
Sensors and Molecular Materials at Shaanxi Normal University
held an orientation session and safety and confidentiality
training session for the incoming class of 2026 graduate
students. Vice dean Prof. Ding Liping chaired the meeting and

04 | 7A September, 2026

o
Mﬁfwas»wmm

WS04 0k Ay
B RERENL i

U 7
% \

welcomed the new students, which was attended by nearly 100
faculty members and students.

At the meeting, Prof. Liu Kaigiang provided an overview
of the institute, including its philosophy, organizational structure,
staffing, and primary research areas, focusing on the themes of
tradition and innovation.

Assoc. Prof. Bo Xin led a training session on laboratory



safety, covering instrument operation,
reagent management, hazardous waste
disposal, and emergency response
procedures. Drawing on typical case
studies, he emphasized the importance of
laboratory discipline to strengthen safety
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NzP ST Events in September

protocols.

Mr. Zuo Zhennan conducted a
training session on confidentiality,
covering four key areas: confidentiality
laws and regulations, common risks
of information leaks, analysis of
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‘Smart work is more important
than hard work!

typical cases, and codes of conduct for
confidentiality. He also explained the
guidelines for using the access control
system.
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Class of 2028 Master’s Thesis Proposal Presentation sessions held
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On September 29 and 30, 2026, the
Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal
University organized graduation thesis
proposal presentation sessions for the
Class of 2028 master’s students.

Forty-two master’s students were

2025FBREITEAF T LT A

divided into four groups to present their
thesis proposals. Professors Ding Liping,
Liu Jing, and Liu Kaiqgiang served as
judge leaders, respectively, while other
faculty members from the institute served
as judges. The graduate students answered
the questions posed by the judges, who
then discussed and provided guidance on
the students’ projects.

JLf September, 2026 | 05
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D> On September 1, 2026, Prof. Fang Yu delivered a lecture titled “The Value of Science

and the Role of Education” to new faculty and staff at Shaanxi Normal University as part
of their 2026 pre-service training program.
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> On September 4, 2026, Prof. Fang Yu attended the launch ceremony for the 2026 )5 ~JEREREET 'f
Xi’an National Science Popularization Month main events, held at Chang’an Cloud - CE N s ’%EEBU s =
Xi’an Science and Technology Museum, where he presented awards to the winners of S Sk :
the 40th National Youth Science and Technology Innovation Competition. L e
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> On September 8, 2026, Prof. Fang Yu, as a member of the National Textbook Committee, attended the National Textbook Work

Conference in Beijing. Ding Xuexiang, a member of the Standing Committee of the Political Bureau of the CPC Central Committee
and vice premier of the State Council, attended the conference and delivered a speech.
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> Recently, postdoctoral researchers Zhao Zhihao and Lin Simin from the Institute of New Concept Sensors and Molecular Materials

were awarded funding. Specifically, Zhao Zhihao was approved for the 2026 National Postdoctoral Researcher Funding Program
(Category B), while both Zhao Zhihao and Lin Simin were awarded general grants under the 79th batch of the China Postdoctoral
Science Foundation.
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> Recently, Assoc. Prof. Bo Xin (as an adviser) from the Institute of New Concept M dh ZFR
Sensors and Molecular Materials and graduate students Hu Jinfeng and Zhao Yating (as : ::z: ,::ZM

contestants) participated in the 5th National Electrochemical Measurement Techniques R ey

SE58% : ECHT2026EGC001

Competition for College Students, where they won second prize in the graduate student

category of the Northwest Regional Competition.
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> On September 15, 2026, Prof. Fang Yu attended the launch ceremony for the main

event of the First Silk Road Science Fiction Conference held in Xi’an.

06 | 7A September, 2026
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> Recently, the Photonics Technology Laboratory announced the list of science and technology projects approved for 2026, and the

project titled “New Mechanisms for Intelligent Sensing Driven by the Control of Excited States in Condensates” by Prof. Liu Taihong
of the Institute of New Concept Sensors and Molecular Materials at Shaanxi Normal University was approved for funding in the
amount of CNY 300,000 yuan.
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> On September 19, 2026, Prof . Fang Yu attended the conference commemorating the 80th anniversary of the establishment of the

chemistry discipline at Lanzhou University and promoting its high-quality development in Lanzhou.
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> On September 29, 2026, Prof. Fang Yu, serving as a member of the expert panel, attended the acceptance meeting for the

construction project of the Ministry of Education Engineering Research Center at Xi’an Jiaotong University.
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D> On September 29, 2026, Yang Xiaogang, vice dean of the Institute of New Concept
Sensors and Molecular Materials at Shaanxi Normal University; Han Peng, general
manager of Xi’an Fonge Molecular Materials Technology Co., Ltd.; and R&D Engineer
Tian Zhe, attended the 2026 Sugian Green Industry Trade Fair, showcasing technologies
and products developed by the institute, including film fluorescent sensors, water- and
oil-repellent breathable membranes, and high-performance customizable dielectric
materials.
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Green-oriented-Interdisciplinary-Fusing-Docking
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CETC 38th Institute and XJTU guests received
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On September 4, 2026, Military
Market director Guo Jun and Microwave
Center deputy director Zhang Xiaolin
at the 38th Research Institute of
China Electronics Technology Group
Corporation; and Professors Chen Juan
and Yi Jianjia from Xi’an Jiaotong
University visited the Institute of New
Concept Sensors and Molecular Materials
at Shaanxi Normal University to discuss
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the application needs of high-performance
dielectric materials with Prof. Fang Yu.
INCSMM vice dean Prof. Ding Liping,

vice dean Mr. Yang Xiaogang, Prof. Peng
Junxia and R&D Engineer He Yinan
participated in the discussion.
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Shaanxi Department of Science and Technology officials received

08 | A September, 2026
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On September 16, 2026, Ji Feng,
deputy director of the Shaanxi Provincial
Department of Science and Technology,
visited the Institute of New Concept
Sensors and Molecular Materials
at Shaanxi Normal University for a
inspection visit and roundtable discussion.

Ji Feng and his delegation listened
to a presentation by INCSMM vice dean

B A H AR EIE AL

Exchange & Cooperation|

Mr. Yang Xiaogang, on the institute’s
general overview and its research and
development efforts in high-performance
dielectric materials; toured the institute’s
exhibition room showcasing its
achievements; and held a discussion with
Prof. Fang Yu.

Shaanxi Department of Science
and Technology Industrial Innovation
Promotion Division director Zhou Ying,
General Office deputy director Wang
Pengpeng, and Resource Allocation

vy
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and Management Division (Major
Special Projects Division) deputy
director Yang Baolin; as well as Shaanxi
Normal University vice president Zhou
Zhengchao, Department of Science and
Technology director Xue Dong, School
of Chemistry and Chemical Engineering
Party Committee Secretary Li Baoxin,
S&T Department deputy director Cao
Xiaoyi, and R&D engineers Wang Pei
and He Yinan, accompanied the visit and
attended discussion session.
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Shaanxi Province Technology Transfer Manager Training Program
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participants received
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On September 17, 2026, more than
90 participants in the Shaanxi Province
Technology Transfer Manager Training
Program, organized by the Shaanxi
Provincial Science and Technology
Resource Coordination Center, visited
the Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal
University.

INCSMM vice dean Mr. Yang
Xiaogang presented a report titled
“Technology Transfer at Institute of
New Concept Sensors and Molecular

Materials” to the training program

participants. He provided an overview
of the institute and introduced the new
concept sensors, high-end water- and oil-
repellent breathable membranes, and
high-performance dielectric materials
developed by the institute.

After the presentation, Yang
Xiaogang also led the participants on a
tour of the achievements exhibition room
and exchanged views with them on issues
such as building teams for the transfer
and commercialization of university
technology achievements and promoting
the practical application of scientific and
technological achievements.

JLA September, 2026 | 09
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Shanghai Boqu Instruments visitors received
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On September 18, 2026, a delegation led
by Cui Yonghai, chairman of Shanghai Boqu
Instruments Co., Ltd., visited the Institute
of New Concept Sensors and Molecular
Materials at Shaanxi Normal University.

Assoc. Prof. Li Meng and R&D engineer
Wang Pei briefed the guests on the institute’s
overview, faculty and staff, and research
and development products. Xi’an Fangge

REXEWIERARAR

Molecular Materials Technology Co., Ltd. general manager Han Peng and deputy
general manager Chen Bo joined the guests on the tour and exchange.
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Wu Kaifeng from CAS Dalian Institute of Chemical Physics invited to give a report
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Physics, Chinese Academy of Sciences, was invited to visit the
Institute of New Concept Sensors and Molecular Materials at
Shaanxi Normal University, where he presented a report titled
“Quantum Control of Triplet Excitation State Dynamics”.

Wu Kaifeng’s presentation focused on whether quantum
coherence effects exist in chemical material systems under “warm

10 | LA September, 2026
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On September 28, 2026, Researcher Wu

L Kaifeng from the Dalian Institute of Chemical

and humid” conditions, and whether these quantum effects
can be harnessed to achieve quantum-level control over these
chemical reactions and material properties.

The report was moderated by Prof. Bian Hongtao and
attended by Prof. Fang Yu and more than 30 faculty members
and students from the institute.
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A JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

Research Highlight

pubs.acs.org/JPCB

Robust Fluorescent Eutectogel with Temperature Resilience and
Microenvironment-Regulated Emission for Stimuli-Responsivity

Published as part of The Journal of Physical Chemistry B special issue “Yu Fang Festschrift”.

Huanhuan Dong,T Xinyu Gou,” Nianhua Zhao, Weina Wang, Yu Fang,* and Junxia Peng*

Cite This: J. Phys. Chem. B 2026, 130, 9313-9325

I:I Read Online
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Huanhuan Dong#, Xinyu Gou#, Nianhua Zhao, Weina Wang, Yu Fang*, Junxia Peng*, J. Phys. Chem. B, 2026. https://doi.org/10.1021/acs.

jpcb.6c04332
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Figure 1. Microenvironment-dependent photophysical behavior and interaction analysis of [H,DPP]*".
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Fluorescent eutectogels, as emerging
smart materials that integrate the unique
microenvironment, excellent temperature
resistance, and eco-friendliness of deep
eutectic solvents (DESs), have driven
remarkable advancement in flexible

12 | /LA September, 2026

optical materials and information
encryption.

Here we report a transparent
fluorescent eutectogel prepared by
incorporating the environmentally
sensitive cationic luminophore
2,5-bis(2-pyridiniumyl)-1H-pyrrole
bis(hexafluorophosphate) ([H;DPP]*)
into a glycerol/Zn(NO,),6H,0 DES
followed by in situ photopolymerization
of acrylamide. The nitrate-containing
DES strongly reshapes the photophysical
behavior of [H;DPP]*, producing a
pronounced red shift and enhanced
emission relative to glycerol or aqueous
Zn(NO;), solution. The addition of
monomer has little influence on the

DES-regulated emission, whereas gel-
network formation causes only moderate
fluorescence attenuation while largely
preserving the DES-defined emissive
state. Spectroscopic analysis and DFT/TD-
DFT calculations indicate that directional
hydrogen-bonding interactions between
NO;- and the protonated/pyrrolic N-H
sites of [H,DPP]*" modulate its electronic
structure and optical transitions. The
resulting eutectogel exhibits high visible
transparency, tensile strength of 230 kPa,
stretchability of 820%, adhesion to diverse
substrates (0.25 MPa on PTFE), and
excellent solvent retention, maintaining
95% of its solvent after storage at 70 °C
for 9 days. The fluorescence also remains
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visible after prolonged storage at 25, 70,
and -25 °C. Moreover, relying on the high
transparency, good mechanical properties
and stimulus-responsive fluorescence
characteristics of this eutectogel,
localized chemical writing, UV-triggered
visualization and barcode digital reading
can be realized.

This work demonstrates that DES-
regulated microenvironments offer a
robust platform for tuning molecular
emission and developing stable, stimuli-
responsive fluorescent soft materials for
visual anti-counterfeiting and information
encryption.

First Authors: Dong Huanhuan and Gou
Xinyu, doctoral candidate, Shaanxi Normal
University

Correspondence Authors: Prof. Fang Yu and
Prof. Peng Junxia, Shaanxi Normal University
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Interfacially self-assembled
nanofilms represent a class of ultrathin
functional materials that underpin a wide
range of applications, including separation,
catalysis, energy storage, environmental
remediation, and chemical sensing.
Their appeal originates from the intrinsic
confinement of interfacial reactions,
which enables nanoscale thickness
control, structural continuity, and a highly
tunable interfacial microenvironment,
conferring distinct advantages over
conventional bulk membranes or coatings.
Nevertheless, the majority of interfacially
assembled nanofilms are still constructed
from highly symmetric or isotropically
distributed building blocks, which
favor ordered packing and structural
continuity but often generate chemically
homogeneous networks. In the majority
of cases, such uniform architectures
provide limited spatial differentiation in
charge distribution, interfacial polarity,
and molecular stacking, which to a certain
extent restrict the formation of directional
transport pathways, heterogeneous
adsorption sites, and anisotropic
interfacial responses. Encoding molecular
asymmetry into the building blocks
therefore represents a direct and powerful
strategy to overcome the intrinsic
limitations of conventional symmetric
nanofilms and to expand their structure-
function tunability.

This study prepared an asymmetric
building block CNHA featuring
two different functional groups of
acylhydrazide and cyanomethyl.
By combining the acylhydrazone
condensation and Knoevenagel
condensation reactions, the film-
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Figure 2. (a) Test environment simulating the real scenario of N,H, volatilization; (b) Fluorescence response of
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of the nanofilms for N,H, detection; (d) Smartphone-based image capture of the nanofilms under UV light

followed by RGB values extraction and Y values calculation; (¢) Fluorescence images of the nanofilms after

exposure to different concentrations of N,H,. (f) ¥ analysis to quantify N,H, based on the fitted calibration

equation.

forming process is completed with
tetraphenylethylene tetraaldehyde under
the interfacially confined conditions, and
dynamic C=N bonds and conjugated
C=C bonds are also synchronously
constructed within the covalent network.
The as-prepared TFPE-CN nanofilms
exhibited excellent physical properties
including structural robustness, flexibility,
and uniform morphology, while the
heterostructural linkage promoted
n-electron delocalization and strengthened
intramolecular charge transfer, leading
to a favorable PLQY of 30.8% and a
pronounced Stokes’ shift of 185 nm.
The TFPE-CN nanofilms achieved
critical detection of N,H, vapor through
synergistic interaction of hydrogen
bonding and the generated new adduct.
Integrated into a home-built portable
sensing platform, the TFPE-CN nanofilm

enables real-time, in situ detection
of N2H4 vapor, delivering ultrahigh
sensitivity (detection limit = 130 ppt),
rapid response, excellent selectivity, and
robust stability. In practical detection
scenarios, the nanofilm also enables
naked-eye recognition of N,H, vapor
through distinct fluorescence color
changes. This work offers an asymmetric
molecular engineering strategy for
fabricating interfacial nanofilms and
lays a foundation for developing high-
performance and portable sensing
platforms for N,H, vapor.

First Author: Tuo Jianyu, master’s student,
Shaanxi Normal University

Correspondence Authors: Prof. Ding Liping,
Prof. Liu Taihong, Shaanxi Normal University
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A collaborative team from Jinan
University, Sun Yat-Sen University,
Shaanxi Normal University, and Ruhr
University Bochum has reported a
lysosome-targeted dinuclear iridium(III)
photosensitizer, Ir,-pbt-877, in the Journal
of Medicinal Chemistry. The complex
combines near-infrared two-photon
activation with type-I reactive oxygen
species generation under hypoxia and
links organelle stress to ferroptosis and
antitumor immune activation.

By combining m-conjugation
extension with dinuclearization, the
researchers identified Ir,-pbt-877 as a lead
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Figure 1. Molecular design and proposed action mechanism of the lysosome-targeted dinuclear iridium(III) photosensitizer Ir,-Pbt-877

compound with a singlet-oxygen quantum
yield of 0.81, a maximum two-photon
absorption cross section at 810 nm, and
low dark cytotoxicity. Under hypoxia,
singlet-oxygen generation was suppressed,
whereas superoxide generation remained
detectable, supporting a hypoxia-tolerant
type-I photodynamic pathway.

In cisplatin-resistant A549R
lung cancer cells, photoactivation
induced lysosomal membrane
permeabilization, cathepsin B release,
calcium dysregulation, mitochondrial
depolarization, and PINK1-associated
mitophagy. These changes were
accompanied by GSH depletion, reduced
GPX4 expression, Fe(Il) accumulation,

and enhanced lipid peroxidation. Inhibitor-
rescue experiments supported a functional
connection between mitophagy and
ferroptosis, together with the release or
exposure of immunogenic danger signals.

In a sequential contralateral
CMT167 rechallenge model in mice,
the PEG-based nanoformulation Ir,-
pbt-877@PEG, combined with local two-
photon irradiation, suppressed primary
tumor growth and delayed the growth
of a non-irradiated contralateral tumor
implanted seven days after treatment.
Increased dendritic-cell maturation and
CD8" T-cell infiltration, together with
fewer regulatory T cells, supported
systemic antitumor immune activation.

These preclinical findings provide a basis
for developing hypoxia-tolerant metal-
based photosensitizers that connect
photodynamic therapy with ferroptosis-
associated immune responses.
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The Boundaries and Pathways of Al-Empowered Chemistry Education in

K-12 Education

—A Systematic Restructuring of Classroom Instruction, Laboratory Instruction,
Assessment System, and Teacher Education

Fang Yu

(Virtual Teaching and Research Office for Chemistry (Teacher Education) at Western Universities

(Ministry of Education) School of Chemistry and Chemical Engineering, Shaanxi Normal

Since the release of ChatGPT
in late 2022, the impact of artificial
intelligence (AI) on education has
rapidly evolved from a “future prospect”
to a “real-world challenge”. In just a few
short years, a wide variety of Al-assisted
teaching tools have emerged — ranging
from personalized learning path planning
to intelligent homework grading, and
from virtual experiment simulations to
knowledge graph construction — and the
pace at which technology is penetrating
K-12 education has far exceeded
expectations. In late 2024, the Arizona
State Board for Charter Schools approved
the establishment of a new online charter
school, Unbound Academy'. Starting
in the fall of 2025, Al will complete the
daily academic curriculum for students
in grades 4 through 8 within two hours,
while the remaining four hours will be
dedicated to teacher-led instruction,
project-based learning, and workshops
on public speaking and financial literacy
— all designed to strengthen critical
thinking and comprehensive skill
development. Although this initiative is
controversial, it signals an unavoidable
trend: when Al can deliver knowledge
with extreme efficiency, the structure of
classrooms and the role of teachers in
K-12 education will inevitably undergo a
transformation.

In January 2025, the “Outline of
the Plan for Building a Leading Country
in Education (2024-2035),” issued by
the Central Committee of the Communist
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Party of China and the State Council,
explicitly called for “promoting the
use of artificial intelligence to drive
educational transformation” ™. Due
to its unique nature, the discipline of
chemistry faces particularly significant
challenges in this transformation.
Chemistry education must not only
help students establish a microscopic
cognitive framework ranging from
atoms and molecules to chemical bonds
but also cultivate a scientific spirit and
rational attitude through the discipline’s
distinctive modes of thinking. Currently,
Al is still unable to replace the in-
depth teaching required to cultivate a
scientific spirit and a rational attitude;
however, if teachers do not proactively
adapt, they risk being marginalized in
a technological wave that prioritizes
efficiency above all else. This article
will explore three dimensions — the
challenges Al poses to basic chemistry
education, the deep-seated issues that
must be addressed, and teacher training
and professional development — and
offer recommendations based on this
analysis.

1 Challenges Posed by AI to Basic
Chemistry Education
1.1 The Efficiency and Limitations of
Al-Enhanced Learning

At the end of 2023, to gain a
systematic understanding of millimeter-
wave communication and terahertz
detection technologies, the author

conducted more than three hours of
intensive study using ChatGPT-4 P!,
After more than thirty rounds of iterative
questioning, and at the author’s request,
it organized the entire interaction into
two clearly structured and substantive
PowerPoint presentations, categorized
under the sections “Millimeter-Wave
Communication” and “Terahertz
Technology”. The efficiency and
precision of the entire process far
exceeded expectations. However, I also
discovered that if questions were not
precise or in-depth enough, or if the
iterative process was insufficient, the Al
was prone to providing vague or even
inaccurate answers. This experience has
convinced me that while Al-enhanced
learning is highly efficient, “learning
how to learn” has become a prerequisite.
If students lack the ability to ask precise
questions and engage in critical analysis,
Al will not only fail to provide effective
support but may actually lead them
further down the path of misconceptions.
1.2 The Boundaries and Pathways for
Bringing Al into the Classroom

Al can enable personalized
instruction, dynamic visualization, and
precise assessment of student progress —
all of which are difficult for traditional
classrooms to achieve. However,
increased efficiency does not necessarily
equate to improved educational quality.
When a middle school student “learns”
the law of conservation of mass in three
minutes with the help of AI, memorizes



the statement, and answers multiple-
choice questions correctly, does he
truly understand it? The teaching of
chemical concepts has its own unique
characteristics. The discovery of the
law of conservation of mass is a classic
example of how Lavoisier refuted the
phlogiston theory ™¥); the scientific spirit
and methodology embedded in this
process are far more significant than
the literal wording of the law itself. If
Al-driven instruction focuses solely
on “test points” while neglecting the
“story” behind them, and merely outputs
conclusions while omitting the process
of inquiry, students will gain nothing
more than the empty shell of knowledge
— rather than the lifeblood of scientific
thought.

A practical case study involving
a middle school chemistry teacher
that the author encountered provides
valuable empirical evidence for Al-
assisted classroom instruction. In
the “Law of Conservation of Mass”
unit, the teacher used Al to support
students’ independent learning of basic
concepts before class. Classroom time
was no longer devoted to conventional
lecturing but was instead focused on a
core cognitive conflict — namely, an
in-depth discussion of the question,
“Why does the mass of a magnesium
rod increase after combustion?” The
teaching outcomes showed that students
significantly outperformed those in
traditional lecture-based classes in
both the depth of their conceptual
understanding and their ability to apply
concepts to new problems. The key
insight from this case is that the teacher
converted all the classroom time freed
up by Al into inquiry-based dialogue
and critical thinking training, rather than
guiding students to mechanically rewatch
Al explanations and simply add more
practice exercises. The latter approach
essentially merely replaces the medium
through which information is conveyed
with a “cold medium” that lacks
pedagogical interaction and emotional
support. It is therefore evident that the
role of Al in chemistry classrooms should
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be that of a learning tool that facilitates
the expansion of students’ cognitive
horizons, rather than a digital lecture
platform that compresses the thinking
process.

In the era of A, the importance
of chemistry laboratory instruction
should not be diminished but rather
strengthened. Laboratory instruction
serves a function that theoretical
instruction cannot replace: students gain
sensory experiences — such as changes
in color, temperature, gas production, and
precipitate formation — through hands-
on activities, which no virtual simulation
can fully replicate. The uncertainties
inherent in the experimental process
— such as anomalous results caused
by operational errors or new questions
raised by unexpected phenomena —
can actually serve as opportunities to
cultivate students’ abilities to observe
carefully, analyze deeply, and adapt
flexibly. Hands-on experiments also
allow students to experience the entire
process of scientific inquiry firsthand,
thereby helping them understand the
practical origins of scientific knowledge
— something that virtual scenarios
struggle to replicate. Of course, Al can
play a supporting role in laboratory
instruction: virtual simulations can help
students preview procedural steps and
understand experimental principles;
utilize intelligent analysis to assist in
interpreting experimental data and
diagnosing operational issues; and
employ safety alerts to prevent hazardous
procedures. However, Al cannot replace
real-world experimental procedures.
Furthermore, chemistry experiments
often require group collaboration, a
process that helps cultivate students’
sense of cooperation, responsibility, and
adherence to standards — educational
values that Al cannot provide.
Therefore, the correct approach to Al-
enabled laboratory instruction is to
use Al to augment the effectiveness
of experimental teaching, rather than
replacing the real experience with a
virtual one.

1.3 Essential Skills for the AI Era:

Learning to Learn

“Learning to learn” is the
most essential skill in the AI era,
yet it has not been given sufficient
attention in basic education. In an
era of information scarcity, the core
mission of education was to help
students “acquire knowledge”; in the
Al era, with knowledge acquisition
more convenient than ever, the core
mission of education must shift to
helping students “learn how to learn”.
Based on the author’s experience
using ChatGPT-4, “learning to learn”
encompasses at least four dimensions:
First, clarifying one’s own needs and
accurately defining the boundaries of
knowledge; Second, distilling those
needs into precise questions; the more
precise the questions and the deeper
the iteration, the more valuable the Al’s
responses will be; third, maintaining a
critical perspective on Al outputs, as
users must independently assess their
scientific validity and credibility — and
in chemistry, as an empirical science,
experimental verification remains an
irreplaceable means of validation;
fourth, effectively using Al to structure
fragmented knowledge and integrate it
into a systematic cognitive framework.

My experience in graduate
education has also confirmed this. Since
2013, I have required all incoming
master’s and doctoral students to take a
MOOC course on sensors or molecular
materials offered by a prestigious
international university and pass the
exam. For more than a decade, students
in every cohort have found the course
“particularly challenging”, but they
have all persevered in the end. They
have gained not only an enhancement
of their professional knowledge and
English proficiency but also a broadening
of their horizons and a boost in self-
confidence. This has led me to deeply
realize that guiding students to a state
where they can independently acquire
knowledge is far more important than
simply imparting specific knowledge to
them. This principle applies equally to
basic education. However, the reality
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is that students at the basic education
level generally lack training and habits
in self-directed learning, yet “learning
how to learn” is precisely the core
competency most urgently needed in the
Al era — one that must be cultivated
from an early age. The growth journey
of mathematician Wang Hong, one of
this year’s Fields Medal recipients,
also corroborates this point. According
to reports, she developed the habit of
independent learning from an early age;
this ability has permeated her academic
career and served as a crucial foundation

for her outstanding achievements "',

2 Three Deep-Seated Issues We Must
Confront
2.1 Redefining the Role of Teachers

The role of teachers must be
redefined, but “transformation” does
not mean “withdrawal”. When the
transmission of knowledge can largely
be entrusted to Al, the unique value
of teachers lies in providing moral
guidance, emotional support, and
intellectual stimulation. Specifically in
chemistry education, after Al has covered
foundational topics such as elements,
atoms, molecules, atomic structure,
chemical bonds, and reaction rates, an
excellent chemistry teacher should guide
students to think deeply beyond basic
concepts: How was Mendeleev able to
predict unknown elements? What is the
mindset behind scientific discovery?
From semiconductor materials, new
energy batteries, biopharmaceuticals,
and specialty functional materials, to
green synthesis and catalytic conversion
under the “dual carbon” goals — how
does chemistry underpin these critical
fields that concern national strategy,
the sustainable development of human
civilization, and the well-being of
the people? What is the relationship
between scientific research and social
responsibility? Such teaching transcends
the mere transmission of knowledge and
enters the realm of critical thinking and
value guidance.

Recently, scholars Li Xijuan, Zhu
Yujun, and Wang Lei co-authored a paper
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I pointing out that new technologies,
represented by Al, are profoundly
transforming scientific research
paradigms, social operating models, and
forms of knowledge production, thereby
necessitating a systematic restructuring
of educational goals, teaching models,
and disciplinary development. In this
transformation, basic education is on the
front lines, as this stage is precisely the
critical period during which students’
worldviews, outlooks on life, and
values are formed. Chemistry education
embodies unique educational value:
it not only imparts knowledge about
material transformations but also,
through the discipline’s distinctive modes
of thinking, cultivates students’ scientific
spirit, rational attitudes, and commitment
to truth-seeking. These qualities are
precisely what Al cannot easily replace,
and they represent the core ground that
teachers must defend in the Al era.
However, it must also be recognized that
if teachers do not proactively transform
their practices — stepping away from the
rote delivery of knowledge to focus on
educational activities of higher value —
then the replacement of teachers by Al
will no longer be merely a hypothetical
scenario at the technical level, but simply
a matter of time.
2.2 Systematic Restructuring of the
Evaluation System

The failure of the evaluation
system is the most profound challenge
posed by AI. If students can easily
complete homework and tests with the
help of Al can exam scores still reflect
genuine learning outcomes? If acquiring
knowledge becomes so convenient, how
meaningful are assessments that focus
on memorization and reproduction? The
question is not “whether to ban students
from using AI”, but rather “what is
truly worth evaluating”: Is it how many
chemical reaction equations they have
memorized, or their ability to design
experimental protocols to solve real-
world problems? Is it the ability to recite
definitions of concepts, or the ability
to apply chemical principles to analyze
social issues? This requires shifting

the focus of assessment from “testing
knowledge retention” to “assessing
competencies and literacy”, from
“summative assessment” to “formative
assessment”, and from “single-
dimensional” to “multidimensional
indicators”. Some teachers have already
experimented with a “human-machine
collaboration” assessment model:
students are allowed to use Al tools
when completing open-ended tasks,
but they must clearly indicate the Al’s
contributions and their own independent
thinking. The assessment emphasizes
problem analysis, solution design, and
critical reflection.

Teacher evaluation also faces
challenges. If knowledge transmission
is primarily handled by Al, and teachers
are then evaluated based on students’
test scores, this is not only unfair but
also lacks a theoretical foundation. We
need to explore a new teacher evaluation
system that incorporates curriculum
design skills, learning facilitation skills,
and student development guidance skills
into the evaluation framework. School
administration also requires a systematic
overhaul: Is a standardized curriculum
schedule still necessary? Is the traditional
classroom-based instruction model
still the only organizational form? As
personalized learning becomes the
norm, a series of supporting systems —
including credit recognition, examination
systems, and the calculation of teacher
workloads — will need to be redesigned.
Textbook development is also undergoing
a transformation: Printed textbooks
are no longer the primary vehicle for
knowledge; future chemistry textbooks
may increasingly serve as learning
roadmaps and problem sets.

2.3 Upholding the Bottom Line in Al-
Empowered Education

In the process of advancing Al-
enabled education, there are several
bottom lines that must be upheld. First,
we must guard against the risk of mental
inertia. If students become accustomed
to obtaining ready-made answers from
Al, their ability to think independently
may deteriorate. The appeal of chemistry



lies in exploring the unknown; if students
merely passively accept conclusions
and no longer ask “why” or “are there
other possibilities,” the very essence
of chemistry education will be lost.
Second, we must be vigilant against the
widening of the digital divide. Access
to Al educational resources depends on
hardware and internet connectivity; if
high-quality resources are concentrated
in developed areas and top-tier schools,
the educational gap between urban
and rural areas — as well as across
regions — may widen further. Third,
we must not stray from the essence of
education. Efficiency is not the most
important goal of education. Instilling
values, shaping character, and fostering
emotional growth require us to slow
down and engage in deep, person-to-
person interaction. Students in basic
education are in a critical phase of
character development; they need not
only highly efficient knowledge input
but, more importantly, a nurturing
environment for growth. Fourth, we
must guard against oversimplifying the
role of teachers. A teacher’s core value
lies precisely in what Al cannot do:
observing students’ emotional changes,
seizing unexpected moments in the
classroom, discovering students’ unique
qualities, and helping them build self-
confidence. These educational practices
— which are difficult to quantify —
are the true embodiment of a teacher’s
professionalism.

3. Teacher Training and Professional
Development Empowered by Al

Discussions on Al-enabled basic
chemistry education have largely focused
on the instructional level, but two more
fundamental issues have been widely
overlooked: the lag in the training of pre-
service teachers and the challenges faced
by in-service teachers in continuing their
professional development. In a sense,
these two issues deserve more attention
than the Al tools themselves, as they
will determine the quality of chemistry
education at the basic education level for
quite some time to come.
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3.1 The Lag in Teacher Education and
Its Restructuring

The lag in teacher education
curricula represents a latent crisis.
Currently, chemistry programs at
teacher training institutions generally
still follow the basic framework of
“subject knowledge instruction + study
of educational theory + teaching skills
training + teaching practicum.” This
framework was reasonable in the past,
as teacher candidates needed to acquire
sufficient knowledge of chemistry before
stepping into the classroom. However,
in an era where Al can efficiently impart
knowledge, should the focus of teacher
education be adjusted?

The problem lies not only in
the content and teaching methods of
specialized courses, but also in the
severe lag in pedagogy courses. Current
educational theory studies and teaching
skills training still assume a traditional
classroom setting, and core courses —
such as instructional design, classroom
organization, and student assessment —
hardly take Al into account. Prospective
teachers learn how to design instructional
processes, how to ask questions, and
how to organize discussions, but they are
rarely guided to consider: When Al can
instantly answer students’ questions, how
should teachers adjust their questioning
strategies? When every student has a
personalized Al learning companion,
how will the foundation and methods of
classroom discussions change? When
Al can automatically grade assignments,
how should the function and form of
assessment be redefined? These are not
issues of subject-specific knowledge, but
rather issues that require a fundamental
restructuring of pedagogy itself.

The foundation of subject
knowledge also needs to be reevaluated.
Pre-service teachers still need to possess
a solid foundation in chemistry, but
the meaning of “solid” is changing. In
the past, “solid” meant memorizing a
large number of facts, formulas, and
reactions and being able to recall them
at any time; in the future, “solid” will
increasingly mean a deep understanding

of the discipline’s core concepts and
methodological approaches, the ability
to assess the accuracy of Al-generated
content, and the ability to translate
abstract principles into problem scenarios
that students can relate to. The specific
details of knowledge that Al can provide
at any time do not necessarily need to
occupy the teacher candidates’ valuable
memory capacity; conversely, the
subject-specific insight and judgment
that Al cannot replace must be reinforced
even more.

Reforming the content of
pedagogy courses is more urgent than
adjusting specialized coursework.
Chemistry pedagogy courses require
a systematic update: How can student
learning be assessed in an Al-assisted
environment? How can Al be used
to support differentiated instruction
and personalized guidance? How can
inquiry-based learning tasks involving
human-AlI collaboration be designed?
How can students be guided to critically
evaluate answers provided by AI? These
topics should form the core modules of
teaching competency training for the
next generation of pre-service teachers.
If pedagogy courses themselves do not
undergo innovation, pre-service teachers
will enter new classrooms equipped with
an outdated toolkit—and this is precisely
the crisis that warrants the greatest
vigilance in the coming years.

Adjustments to teacher education
cannot be limited to adding one or two
elective courses on “Al tool usage”;
instead, a more systematic approach
is needed. First, prospective teachers
should be given the opportunity to
deeply experience the process of Al-
assisted learning as learners themselves
— just as the author did when using
ChatGPT-4 to study millimeter-wave
communication and terahertz detection.
Only by personally experiencing the
iterative process of “asking-answering-
probing” and understanding the strengths
and limitations of Al can they effectively
guide students in their future teaching.
Second, it is necessary to cultivate pre-
service teachers’ instructional design
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skills in Al-assisted environments:
when to have students ask questions
directly to Al, when to organize face-to-
face discussions, and when the teacher
needs to provide explanations in person
— these judgments require experience
gained through practice. Third, pre-
service teachers must be trained in
classroom management skills within
Al-assisted environments: When each
student is at a different stage of Al-
guided learning, how can teachers
coordinate the instructional pace for the
entire class? How can they ensure that
classroom discussions remain effective?
How can they monitor the learning
progress of every student? These issues
are rarely addressed in traditional
pedagogy courses.

More fundamentally, teacher
education needs to rethink the core
competencies of chemistry teachers. In
the future, an excellent chemistry teacher
may no longer need to memorize all
chemical equations (since Al can provide
them at any time), but must be able to
design learning scenarios that inspire
students’ curiosity; must be able to
identify the confusion students encounter
during Al-assisted learning and provide
effective guidance; and must be able to
help students develop critical thinking
and scientific judgment after they have
been exposed to a large amount of Al-
generated information. Cultivating
these competencies requires systematic
adjustments to the teacher education
curriculum, rather than piecemeal
fixes. The inertia of teacher education
is formidable, and adjusting training
programs takes time — but the rapid
spread of Al will not wait.

3.2 Challenges and Solutions for the
Continuing Education of In-Service
Teachers

The challenges facing in-
service teachers’ continuing education
represent an immediate crisis. Most
of the hundreds of thousands of
chemistry teachers currently working
in K-12 education were trained under a
traditional educational model centered
on the teacher and focused on the
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transmission of knowledge. Although
many of them have heard of Al, they
lack systematic training and practical
experience. A common phenomenon
is this: schools introduce Al teaching
platforms, and teachers attend training
to master basic operations; yet, once
back in the classroom, they continue
to use their original teaching methods,
treating Al merely as an “auxiliary tool”
used only occasionally — its potential
remains far from being fully tapped.
This situation does not stem from a
lack of effort on the part of teachers;
rather, the transformation brought about
by Al-empowered education involves
every aspect of teaching, and training
in operational skills alone is far from
sufficient. Teachers need to redefine their
roles, redesign curriculum structures,
and rethink assessment methods — all
of which cannot be addressed through
superficial training alone. Even more
concerning is that, when promoting Al-
based instruction, some schools simply
require teachers to “just use it”, without
establishing systematic institutional
follow-up, providing ongoing academic
support, or forming the necessary
learning communities.

Currently, most Al training
programs for teachers are limited to
“feature introductions and operational
demonstrations”, which are disconnected
from real-world teaching scenarios.
Teachers need more than a general
understanding; they require specific
guidance tailored to the unique
characteristics of chemistry as a subject.
For example, how can Al be used to
explain atomic structure? How can Al be
used to design tiered assignments? How
can Al support laboratory instruction?
How can teachers identify incorrect
information provided by AI? These are
the practical skills teachers truly need to
master.

Establishing teacher learning
communities is a viable approach. When
teachers within the same school or
district form learning communities and
regularly share their attempts, challenges,
and experiences with Al-assisted

teaching, individual explorations coalesce
into collective wisdom. One teacher
may discover that using Al to organize
discussions on the theme of “Chemistry
and Daily Life” yields excellent results,
while another may develop a method
for designing tiered assignments
using AI. Through communication
within the community, these scattered
experiences are consolidated, validated,
and disseminated — a process far more
dynamic than top-down, standardized
training.

4. Recommendations and Outlook
Recommendation 1: Restructure
teacher education programs to
incorporate Al literacy into core
curricula. Chemistry teacher education
programs should maintain a solid
disciplinary foundation while adding
modules such as Al-assisted instructional
design and human-machine collaborative
classroom organization. This will enable
student teachers to deeply experience Al-
assisted learning as learners themselves,
helping them understand the advantages,
limitations, and impact of Al on learning
methods before they step into the
classroom. It is recommended that the
Ministry of Education add requirements
related to Al literacy to its accreditation
standards for teacher education programs
to drive curriculum adjustments at
teacher training institutions nationwide.
A specialized research project on “Core
Competencies for Chemistry Teachers
in the Al Era” should be launched
to provide theoretical support for
adjustments to training programs. At the
same time, teacher training institutions
should take the lead in developing model
courses and case repositories for Al-
assisted instruction, providing teacher
candidates with practical resources they
can observe and emulate.
Recommendation 2: Establish
a support system for the continuous
professional development of in-service
teachers. Education administrative
departments should incorporate Al
literacy into the mandatory curriculum
for teacher training, placing particular



emphasis on targeted training for subjects
such as chemistry, rather than providing
general technical introductions. Schools
and educational research departments
should promote a transformation in
teaching and research methods, shifting
from the traditional “class observation
and evaluation” approach to a “research-
practice-reflection” model, and establish
teacher learning communities to pool
individual explorations into collective
wisdom. Educational research activities
and teaching competitions at all levels
should promptly incorporate Al-
assisted teaching capabilities into their
evaluation criteria to serve as a guiding
force. In particular, two extremes
must be avoided: first, “using without
researching” — where platforms are
installed and equipment is provided but
ongoing professional support is lacking;
and second, “being afraid to use it or
not knowing how to use it” — where
educators feel at a loss in the face of the
technological wave. It is recommended
that special funding be allocated to
support teachers in conducting action
research on Al-assisted teaching,
enabling them to grow through practical
experience.

Recommendation 3: Systematically
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advance reforms to the evaluation
system. Shift student assessment from
testing knowledge retention to evaluating
competencies and literacy, and
incorporate formative and performance-
based assessments into the formal
framework. Explore a “human-machine
collaboration” assessment model that
allows students to use Al in open-
ended tasks — provided they attribute
the AI’s contributions — with the
focus of evaluation placed on problem
analysis, solution design, and critical
reflection. Reform teacher evaluation by
incorporating course design capabilities,
learning facilitation skills, and student
development guidance abilities into the
system. At the school administrative
level, curriculum and teaching
arrangements should be restructured to
reduce the weight of standardized tests
and increase the weight of open-ended
tasks and practical assessments. It is
recommended that education authorities
organize experts to develop evaluation
guidelines for core competencies in
chemistry in the AI era, providing
a practical reference framework for
frontline teachers and schools.

The foundational, pervasive, and
supportive nature of chemistry means

that the quality of chemistry education
is directly linked to the cultivation of
a nation’s scientific and technological
competitiveness and to the sustainable
development of human civilization
Ul Seizing the historic opportunity
presented by Al-empowered education
is of great significance for cultivating
a new generation of young people who
possess a sense of national pride, a
sense of responsibility, and innovative
capabilities. However, technology is
ultimately just a tool; the essence of
education lies in nurturing people.
While AI can help students acquire
knowledge more quickly, it cannot
replace teachers in sowing the seeds of
the scientific spirit in students’ hearts,
igniting the spark of curiosity, or
guiding their pursuit of values. Let us
safeguard the true nature of education
amid technological empowerment and
anchor our educational direction amid
transformation and innovation, so that we
may cultivate a next generation capable
of mastering Al tools while possessing
independent character and a scientific
spirit.

Without chemistry, there is no
future; basic chemistry education has a
bright future in the age of Al
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IV. Joining Fang Group

In August 2005, since I had been
attending Shaanxi Normal University
since my undergraduate years, [ simply
moved from one building to another
and joined the lab ahead of schedule.
It was only then that I gradually began
to interact more closely with Prof.
Fang. Because I had always held him
in such high regard, I didn’t dare speak
up. I couldn’t understand the various
academic terms he used, nor did I grasp
the scientific issues he discussed with the
senior female students, and I had no idea
how to design an experiment.

I remember one day when Prof.
Fang called me into his office. As far as
I can recall, the layout of Prof. Fang’s
office has remained unchanged over the
years: it consists of an inner and outer
room, with the inner room serving as
his office and the outer room as a small
conference room. The conference table
in the outer room has been there ever
since I first set foot in Prof. Fang’s office,
and it still stands today in his office at
the Institute of New Concept Sensors and
Molecular Materials at Shaanxi Normal
University. Every time I sit there, I can’t
help but feel a flood of emotions.

In that small conference room,
Prof. Fang assigned me my first research
project — one that would become a key
concept I could hardly avoid for the
rest of my life. He asked me to work on
conjugated polymers. Just hearing the
word “polymer” was enough to give me
a headache, and with the addition of the
completely unfamiliar term “conjugated”,
I was truly nervous. Prof. Fang patiently
explained everything to me for about
an hour, describing what conjugated
polymers were and teaching me how to
search for relevant literature and how to
analyze a research paper. This was, in all
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likelihood, my very first real lesson in
scientific research.

Fortunately, Prof. Fang insisted on
teaching the course on the principles of
fluorescence himself at that time, which
also gave me my very first English-
language textbook: Prof. Lakowicz’s
Principles of Fluorescence Spectroscopy.
Because we were Prof. Fang’s students,
senior labmate Miss Gao Lining
distributed a copy of the English
textbook to each of us. We accepted the
book with great joy, only to realize upon
opening it just how difficult it was to
read. But precisely because Prof. Fang
was teaching the course himself, we
had to tackle this tough challenge head-
on. At that time, our graduate class was
small, usually only about ten students,
but because Prof. Fang was teaching the
course, the class swelled to as many as
twenty or thirty students. Since I was
Prof. Fang’s student, I was responsible
for organizing the relevant materials and
scheduling class times.

Prof. Fang’s classes were incredibly
engaging. Although he distributed the
textbook Principles of Fluorescence
Spectroscopy, he used lecture notes
he had written himself for every class
and always began by writing on the
blackboard. This had a profound
impact on me; the blackboard filled
with fundamental principles in English
captivated us completely, and those are
probably the most meticulous notes I’ve
ever taken. The following year, I passed
these notes on to my classmate Yan Ni,
who was taking the course later on. By
then, Prof. Fang had already become the
president of Shaanxi Normal University,
but as far as I know, he never missed a
single class for this course. To master
this subject, I figured out a little trick,
which I’d like to share here — it’s

something I often tell my own students
as well. Once I entered the group, I
realized that trying to grasp this material
by plowing through the original English
texts was clearly beyond my capabilities
at the time — my English foundation
was weak, and I lacked the perseverance
to work my way through such a massive
tome. So I obtained the master’s theses
written by my senior classmates Gao
Lining and Ding Liping. I placed Prof.
Fang’s lecture notes and my seniors’
theses on my bedside table in the dorm,
and every night when I returned to my
room, I would pore over them carefully.
Ever since I was a child, I’ve lived by the
saying: “Read a book a hundred times,
and its meaning will become clear”. It
was precisely from that point on that |
truly understood what research the lab
was conducting, why we were doing it,
and how to go about it.

Prior to this, my senior labmates —
Gao Lining, Ding Liping, Lii Fengting,
Zhang Shujuan, Kang Jianping, and Hu
Jing — had all focused their research
on polycyclic aromatic hydrocarbons,
with pyrene being the most commonly
used fluorescent group in the lab. The
conjugated polymers I took on, however,
were not only entirely new to me but also
a field the entire lab had never explored
before. With his exceptionally keen
academic insight, Prof. Fang selected
this research topic for me. From the
principles and historical development of
conjugated polymers to their application
in explosive detection, and on to the
preparation of thin films, there were
countless questions for us to explore,
learn, and understand.

At that time, due to his heavy
administrative workload, Prof. Fang was
almost never able to spend long periods
in the lab during the day from Monday



through Friday. He would only drop by
occasionally at lunchtime, and every
evening after work, he would come to the
lab from the administration building —
known among the university community
as the “White House”. It wasn’t until
many years later that I learned Prof. Fang
had turned down countless invitations
at the time, choosing instead to devote
his limited free time entirely to the lab.
During my college years, I was quite
playful and restless; most afternoons
were spent either playing sports or
fooling around with friends. After joining
the lab and witnessing Prof. Fang’s
diligence and dedication — or perhaps
simply to better myself — I resolved to
break those bad habits. From then on, I
made it a point not to return to my dorm
at lunchtime; if I felt sleepy, I would
simply rest my head on my desk for a
quick nap. Every evening at six o’clock
— or even earlier — I would go to
dinner, and after eating, I would return to
the lab as quickly as possible to continue
my work. I never imagined that, many
years later, Prof. Fang would repeatedly
mention this habit of mine. I suppose it
was just a small change I made, inspired
by Prof. Fang’s example. Perhaps it
was precisely these subtle changes that
enabled me to persevere on my path in
scientific research.

During that period, Prof. Fang
was extremely busy. At the time, one of
my senior labmates had gone abroad to
pursue postdoctoral research, so I took
on many of the lab’s administrative and
general duties. Looking back now, these
tasks may seem insignificant, but at the
time, I felt I had truly come to regard the
lab as my home. It’s easy to say, but I
believe this is the most basic requirement
I have for my current students.

The path of scientific research
is not an easy one. In the field of
conjugated polymers, Prof. Fang
designated several research projects for
me, including polysilane, polythiophene,
and polystyrene-based polymers. At
that time, I had absolutely no idea
how to conduct anhydrous and anoxic
experiments — or, more precisely,
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how to perform anhydrous and anoxic
procedures in the strictest sense. Prof.
Fang therefore invited Prof. Zhang
Guofang, who had just returned from
Germany, to provide me with hands-on
guidance. To this day, I remain deeply
grateful for Prof. Zhang’s help; it was he
who helped me set up my first anhydrous
and oxygen-free apparatus and taught
me how to dry solvents. Today, students
commonly use ultra-dry solvents, and
research conditions are indeed a far cry
from what they used to be.

However, I still took quite a few
detours in my research and did not
achieve the results I had hoped for. To
give myself ample time, I participated in
the integrated master’s-to-PhD defense
in 2007, transitioning directly from my
master’s program to a PhD program.
During that defense, I met Tu Jianqing,
who later became both a colleague and
a close friend of mine at Xi’an Jiaotong
University; his advisor was Prof. You
Xilin. That same year, my classmate Li
Huihui, under the guidance of Prof. Fang,
successfully completed her master’s
program and was offered the opportunity
to pursue a PhD in Japan. People
often say, “Comparison is the root of
suffering”. While this statement is open
to debate, that was certainly how I felt
at the time. Witnessing a classmate go
abroad for further studies — especially
in those days — it would be hard to say
that I was at peace; in fact, my heart was
quite unsettled.

V. The Lesson Learned at the
Earthquake

The year 2008 was destined to be
an extraordinary one. Many major events
took place that year — the worldwide
celebration of the Beijing Olympics and
the global financial crisis — but what left
the deepest impression on me was still
the Wenchuan Earthquake.

Since we were located in Xi’an,
we were severely affected by the
Wenchuan earthquake. At that time,
I was in my second year of my PhD
program and was considered one of the
senior students in the research group.

On the afternoon of May 12, 2008, Prof.
Fang was still teaching a course on the
principles of fluorescence to graduate
students. The class was scheduled to
take place in the conference room on
the sixth floor of Building 7 at Shaanxi
Normal University, beginning at 2:30
p-m. The sixth-floor conference room
was the best-equipped meeting room
in the university at the time, and many
academic conferences were held there.
Even so, Prof. Fang — who was always
meticulous in his academic work —
checked the conference room’s projector
and still asked me to bring our research
group’s projector, as it provided better
quality. By then, Prof. Fang had already
begun using PowerPoint presentations
in conjunction with blackboard notes for
his lectures. I always made Prof. Fang’s
instructions my top priority. At 2:00 p.m.,
I carried the projector to the conference
room, set it up and calibrated it quickly
and skillfully, and then waited for Prof.
Fang in the room. Watching the students
take their seats one by one, I couldn’t
help but recall my own days as a student
attending his lectures. I later learned
that my junior, Peng Haonan, was one
of the students in the audience that day.
I used to enjoy sitting in the back row of
the classroom to listen to Prof. Fang’s
lectures, but back then, he would always
“mercilessly” shoo me out, telling me to
return to the lab to work.

Prof. Fang had a habit of arriving
at the classroom at least fifteen minutes
early for every class. Around 2:20 that
day, Prof. Fang entered the classroom
and began talking with the students. After
confirming that all the equipment was in
order, I went downstairs to return to the
lab in Building 6. On the way, I suddenly
felt the world spinning. In fact, I didn’t
immediately realize what was happening
until someone shouted, “Earthquake!”
At that moment, I had only one thought:
I immediately rushed up the stairs and
ran back to the conference room. When I
reached the conference room, I saw Prof.
Fang standing by the window, looking
down to assess the situation outside.
I shouted, “Earthquake!” Prof. Fang
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immediately yelled, “Have the students
leave first! Don’t take the elevator!”
Those words have stayed with me for the
rest of my life. Knowing that Prof. Fang
was in the habit of never being without
his computer, I instinctively picked up
his laptop, which was sitting on the desk.
Prof. Fang organized the students to
evacuate the room in an orderly manner,
and he was the very last to leave. Our
Building 7 was reportedly built with aid
from the former Soviet Union and was
already several decades old; the stairwell
still featured an open-riser design. Prof.
Fang and I walked side by side at the
very back; the only sound on the entire
staircase was the rustling of the students’
footsteps — no one spoke. Walking down
the staircase felt like being on a violently
rocking boat. I supported Prof. Fang,
unsure of what the outcome would be. In
just a minute or two, a thousand thoughts
raced through my mind, but being with
Prof. Fang gave me immense courage.
Fortunately, the staircase withstood the
test. I later learned that the earthquake
had indeed caused immense devastation
— not only in Wenchuan but also in
Xi’an.

After going downstairs, Prof.
Fang immediately rushed to the main
administration building. I, on the other
hand, stood there in a daze. What
happened next left everyone feeling
deeply shaken. Under the university’s
unified command, the entire campus
began an orderly recovery effort. Prof.
Fang also arranged for a comprehensive
safety inspection of the laboratory as
soon as possible. That was the only
instruction I received from him during
those few days. I often wonder why I
made that decision at the time. Perhaps
it was due to Prof. Fang’s daily guidance
through both words and actions, as well
as the deep respect I felt for him from the
bottom of my heart.

VI. My Strict Mentor

I had always assumed that since
Prof. Fang was both the university
president and a renowned scientist, he
must have had few worries. It wasn’t
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until I heard him speak about it during a
meal together that I realized there were
many hardships behind the scenes. Prof.
Fang had a habit of spending Saturdays
and Sundays in the lab whenever he
wasn’t away on business. At lunchtime,
he would ask us to pick up a few simple
dishes from a nearby restaurant or
canteen, and he would pay out of his own
pocket to treat us to a better meal. This
was something we truly looked forward
to back then — having lunch with Prof.
Fang, especially when he treated us to
a special meal. During meals, as Prof.
Fang discussed science and occasionally
shared anecdotes about the school’s
development, I came to realize just
how many hardships he had endured
throughout the institution’s history.
Reading about those stories in several
articles Prof. Fang has written in recent
years evoked a special sense of emotion
in me — perhaps because I had heard
him recount them firsthand during those
shared meals.

Sometimes we don’t work hard
enough. I recall seeing Prof. Fang lose
his temper twice. One time involved our
senior classmate Lii Fengting — now a
researcher at the Institute of Chemistry,
Chinese Academy of Sciences — who
took us on a team-building outing,
which was really just a group dinner,
with the entire lab going out to have
fun. Prof. Fang arrived at the lab to find
it completely empty. He was furious
and called us, but none of us dared to
answer. Looking back now, it was truly
foolish of us — that incident must have
genuinely angered Prof. Fang. The next
day at noon, after finishing work at the
administration building, Prof. Fang
summoned us to the conference room for
a meeting. I had never seen Prof. Fang
lose his temper like that before; I gritted
my teeth as I endured his criticism, while
Lii was already in tears. At the time, we
didn’t fully understand, but now that
I’ve become a teacher myself, I can truly
appreciate Prof. Fang’s frustration at our
lack of drive and her disappointment that
we weren’t living up to our potential.

Although we all worked very

hard afterward, our research did not go
smoothly. I joined the research group
in 2005, but by 2008, I still hadn’t
published any papers. I remember one
weekend at noon, Prof. Fang was editing
my paper and asked if I had completed
the experiments he had assigned the
previous week. I made various excuses to
avoid answering. When Prof. Fang asked
about the third and fourth experiments
and whether I had made up for them,
and I replied “no” to both, there was a
moment when I distinctly felt that Prof.
Fang was about to raise his hand, as
if he were about to discipline his own
child. I was terrified at that moment. Life
is just that absurd. At the time, I was
using a bar phone. Perhaps because I’d
spoken with Prof. Fang on the phone that
morning, I didn’t dare go out for lunch.
Prof. Fang worked until around 1:30
p.m. and wanted to take a short break;
only then did I slip my phone into my
pocket and prepare to go eat. But as if by
some strange twist of fate, I accidentally
pressed the redial button and called Prof.
Fang. My phone was in my pocket, and
I didn’t even notice it. When Prof. Fang
didn’t hear me answer, he hung up and
called back. I switched my phone to
silent mode and didn’t pick up. Prof.
Fang was probably worried that I was
emotionally fragile and that something
might have happened to me. Little did
he know that at that very moment, I was
just busy eating a big bowl of noodles —
something that, looking back now, seems
both ridiculous and shameful. After
I’d finished eating and picked up my
phone, I saw several missed calls from
Prof. Fang. I hurried over to her office,
where, naturally, I couldn’t avoid a stern
scolding. At the time, it wasn’t just my
immaturity — it was also the teacher’s
deep concern for her students’ safety.
Since then, I’ve rarely made Prof. Fang
angry again; perhaps that’s a sign of my
own growth.

Later, I became the senior-most
graduate student in the lab. Several
junior colleagues — including Du
Haiying, Wang Hongyue, Peng Haonan,
Zhang Holland, and Cui Hong — joined



one after another, propelling the research
group onto a faster track of development,
and things proceeded more smoothly
from then on. With Prof. Fang’s strong
support, many of my junior colleagues
went directly abroad to pursue their
doctoral degrees. I remained in the lab,
continuing to conduct basic research
under Prof. Fang’s guidance, while
also devoting considerable effort to the
development of explosive detectors. In
2008, the lab moved from Building 7 to
Building 6, and in 2011, from Building 6
to Zhizhi Building on Chang’an Campus;
I played a leading role in both moves,
helping to complete each relocation of
the lab.

By 2011, many of my junior
classmates and fellow students were
studying abroad, and Yan Ni also went
to Georgetown University in the United
States in 2010 for a joint training
program. Upon completing my PhD,
perhaps because my performance had
been satisfactory, I was very eager
to stay on at the university. At that
time, Prof. Xin Yunhong, who had
collaborated with us for many years,
offered me what now seems like a very
good opportunity: a position at the
university. When I excitedly shared this
news with Prof. Fang and expressed my
desire to remain in the lab or serve as a
lecturer, Prof. Fang unexpectedly refused
outright and even criticized Prof. Xin —
something that still weighs heavily on
my conscience to this day. Prof. Fang
pointed me in a new direction: one must
have higher aspirations in life and pursue
postdoctoral research. This completely
dashed my hopes of staying on as a
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lecturer. Seeing that my classmates, who
had performed less well than I had — and
given that [ was the university president’s
own student — still had opportunities to
stay at the university, I couldn’t help but
feel a sense of injustice. It is only now,
many years later, that I fully understand
Prof. Fang’s well-intentioned decision.
The process of applying for
postdoctoral positions was quite
challenging. After finally receiving
several offers, I reported back to Prof.
Fang, who also taught me a new word
— since he required us to write to him
in English every time. I remember that
when I told him about the offers, his
first words were, “Don’t be silly. Go to
Canada.” That was the first time I’d ever
heard the word “silly”. So I made the
firm decision to go to Canada to pursue

postdoctoral research.

Time flies. In June 2011, I faced my
doctoral dissertation defense. Prof. Fang
specially invited Academician Jiang
Lei to serve as the chair of my defense
committee, which left me both delighted
and anxious. Having him preside over
the defense was, of course, a recognition
of my doctoral work, but it also brought
immense pressure. As is well known,
Prof. Jiang Lei is an extremely rigorous
scientist. On the day of the defense,
he posed several profound questions
that were truly challenging to answer.
Fortunately, I was quite familiar with my
dissertation, and in the end, I managed to
complete the defense without any major
mishaps.

(Part 2 of 3, to be continued)
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