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INTRODUCTION

Android powers over
70% of the world's
mobile devices, making
it the most widely used
operating system on
the planet. This
popularity, however,
comes with a
significant downside: it
is also the most
targeted platform for
cyberattacks. The term
hacking Android can
evoke images of
malicious actors
stealing data, hijacking
devices, or exploiting
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zero-day
vulnerabilities. Yet, in
the cybersecurity
community, "hacking"
also refers to ethical
penetration testing,
responsible disclosure,
and defensive
research. This article
aims to demystify both
sides of the coin,
providing a
comprehensive look at
how Android can be
compromised, how
security researchers
work to protect it, and,
most importantly, how
you can safeguard your
own device against
common threats.

THE EVOLUTION
OF ANDROID
SECURITY

Android’'s security
model has come a long
way since its early
days. Initially, the OS
relied heavily on user
discretion—installing
apps from unknown

sources was common,
and malware often
spread unchecked.
Starting with Android
4.x (lce Cream
Sandwich), Google
introduced
Application
Sandboxing, isolating
each app’s data and
processes. Subsequent
versions brought
Verified Boot,
SEAndroid (Security-
Enhanced Linux), and
Google Play Protect,
which scans apps for
malicious behavior.

Despite these
improvements, no
system is immune. The
fragmentation of
Android—where device
manufacturers and
carriers delay
updates—means that
millions of devices run
outdated software with
known vulnerabilities.
This creates a fertile
ground for Android
hacking techniques
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that exploit unpatched
flaws. For  security
professionals,
understanding the
evolution of these
defenses is critical to
identifying weak points
in older Android
versions.

Key
Security
Milestone
S

e Android 6.0
Marshmallow:
Introduced
granular runtime
permissions,
giving users
more control
over app access.

e Android 7.0
Nougat: Added
direct boot
encryption and
file-based

encryption.

e Android 10:
Mandated
encryption by
default and
scoped storage
to limit app
access to shared
files.

e Android 12 and
later: Introduced
privacy
dashboard,
approximate
location, and
microphone/cam
era indicators.

Each update closes
gaps, but the slow
adoption rate leaves a
long tail of vulnerable
devices. This delay is
one of the primary
reasons why hacking
Android devices
remains a lucrative
activity for
cybercriminals.

COMMON ANDROID




To effectively protect
an Android device, one
must understand how
it can be hacked.
Below are the most
frequent attack vectors
exploited by malicious
actors.

Rooting
and
Privilege
Escalatio
n

Rooting is the process
of gaining superuser
access to the Android
system. While many
users root their phones
to remove bloatware or
install custom ROMs,
rooting inherently
weakens security.
Once a device is

rooted, anyVWPNBRABILITIES

root privileges can
bypass Android’s
sandboxing. Attackers
often use exploit kits
that leverage kernel
vulnerabilities to

achieve privilege
escalation. Even
without physical
access, certain

malware families can
exploit local privilege
escalation bugs (like
CVE-2021-0395) to
gain root access
remotely.

Malware
and
Spyware

Android malware
comes in many forms:
banking trojans,

adware, ransomware,
and spyware. The most
dangerous

variants—such as
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GriftHorse or
FluBot—spread
through SMS phishing
or malicious app
downloads. Once
installed, they can
intercept SMS
messages (including
two-factor
authentication codes),
record keystrokes, and
exfiltrate contacts.
Many malware apps
masquerade as
legitimate utilities on
third-party app stores,

making Android
hacking accessible
even to low-skilled
attackers. Google’s
Play Protect helps, but
zero-day malware
often bypasses

detection for days or
weeks.

Insecure

Data
Storage

Developers sometimes
store sensitive
data—like passwords,
API keys, or personally
identifiable
information—in
plaintext on the
device’s internal
storage or external SD
card. If an attacker
gains physical access
or installs a malicious
app with storage
permissions, they can
read these files. Even
temporary data in
caches or logs can
expose secrets.
Common examples
include
SharedPreferences
without encryption,
SQLite databases with
no password, and
unsecured WebView
cache that stores login
tokens.



Network-
Based
Attacks

Man-in-the-Middle
(MitM) attacks are
particularly  effective
on Android devices
connected to
unsecured Wi-Fi
networks. Attackers
can intercept HTTP
traffic, inject malicious
redirects, or
downgrade HTTPS
connections. Tools like
BetterCap and
mitmproxy are often
used in ethical hacking
scenarios to
demonstrate these
risks. Android apps
that do not implement
certificate pinning (or
rely on misconfigured
SSL validation) are
easy targets.
Moreover, the
presence of overly

permissive
AndroidManifest.xml
entries allows apps to
listen for broadcast
messages or intercept
intents, leading to data
leakage.

ETHICAL HACKING
ON ANDROID

Ethical hacking—also
known as penetration
testing—plays a vital
role in securing the
Android ecosystem.
Security researchers
and certified
professionals use the
same techniques as
black-hat hackers, but
with permission and
the goal of improving
defenses. Here, we
explore the tools and
methodologies
commonly employed.

Penetrati
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Testing
Tools for
Android

e Drozer: An

open-source
framework that
tests Android app
security. It can
simulate attacks
like SQL
injection, intent
spoofing, and
insecure storage
discovery.
Frida: A
dynamic
instrumentation
toolkit that
allows testers to
inject JavaScript
code into running
Android
processes. It is
used to bypass
SSL pinning,

hook into
functions, and
trace API calls.

e Objection: Built
on top of Frida,
Objection
provides a
mobile-
exploitation
environment for
runtime
exploration and
analysis of
Android apps.

¢ MobSF (Mobile
Security
Framework): An
automated static
and dynamic
analysis tool that
scans APKs for
vulnerabilities
and generates
detailed reports.

Using these tools,
ethical hackers can
identify flaws such as
hardcoded credentials,
insecure WebView
implementations, and
exposed components.
The findings are then



reported to the app
developer, who can
patch the
vulnerabilities before
malicious attackers
exploit them.

Bug
Bounty
Programs

Google runs its own
Android Security
Rewards Program,
offering bounties for
reporting critical
vulnerabilities.

Similarly, many app
developers and device
manufacturers host
bug bounty platforms
through services like

HackerOne or
Bugcrowd. For
example, finding a

remote code execution
vulnerability in the
Android kernel can
earn a researcher

upwards of $200,000.
These programs
incentivize responsible
disclosure and have
significantly  reduced
the number of
exploitable Android
vulnerabilities over
time.

Common
Ethical
Hacking
Scenarios

During a typical
Android penetration
test, the scope
includes:

1. App
Decompilation:

Using tools like
apktool and
jadx to reverse-
engineer the APK
and search for
hardcoded
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secrets or logic
flaws.

2. Activity and
Service
Exploitation:
Testing if
exported
activities can be
launched from
outside the app
to bypass
authentication.

3. Content
Provider Leaks:
Checking for
read/write access
to sensitive data
stored in SQLite
via content://
URlIs.

4. Broadcast
Receiver
Hijacking:
Intercepting
implicit intents or
sending
malicious
broadcast intents
to trigger
unexpected
behavior.

By simulating these

attacks, ethical
hackers help close the
gaps that real-world
attackers would
otherwise exploit.

PROTECTING YOUR
ANDROID DEVICE

Knowing how hacking
Android works is the
first step; the second is
applying practical
defense measures.
Below are actionable
strategies for both end-
users and developers.

For
Users:
Everyday
Security
Habits

* Keep Software
Updated: Install
Android security
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patches as soon
as they are
available. If your
manufacturer
stops providing
updates,
consider
switching to a
supported
device.

Be Wary of
Permissions:
Review app
permissions
regularly. Revoke
any permission
that seems
unnecessary
(e.g., a flashlight
app requesting
camera access).
Download Only
from Trusted
Sources: Stick
to the Google
Play Store. If
sideloading is
necessary, only
use APKs from
known
developers and
verify their

signatures.

Use Strong
Authentication:
Enable biometric
locks (fingerprint
or face unlock)
and use a strong
PIN. Avoid using
pattern locks
that can be
easily guessed
from smudge
marks.

Encrypt Your
Data: Ensure
device
encryption is
turned on (it is
default on
Android 10+).
Also consider
encrypting your
backups using a
strong password.
Install a
Security App:
Reputable mobile
antivirus tools
like
Malwarebytes,
Bitdefender, or
Kaspersky can
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detect known Certificate

malware and Pinning:

phishing links. Validate server
certificates

For against a known

hash to prevent
MitM attacks.

DevelOpe e Store Secrets

Safely: Use the
rS - Android
Keystore

system for
Sec u re cryptographic
keys and the

COd | ng EncryptedShar

edPreferences

Practices orary for

sensitive data.

To prevent your app * Minimize
from being an easy Exported
target for Android Components:
hacking, follow these Set
guidelines: android:expor
ted="false"
e Use on all activities,
ProGuard/R8: services, and
Obfuscate your receivers unless
code to make there is an
reverse explicit need.
engineering e Sanitize
more difficult. Inputs: Protect
e Implement against SQL
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injection and
intent-based
attacks by
validating all
inputs.

THE LEGAL AND
ETHICAL
LANDSCAPE

Hacking Android
without permission is
illegal in most
jurisdictions. Laws such
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as the Computer Fraud
and Abuse Act (CFAA)
in the United States
and similar cybercrime
laws globally impose
severe penalties for
unauthorized access.
Even security
researchers must
operate within strict
boundaries. Ethical
hacking is defined by
explicit, written
consent from
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