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3.2 Training principles and
adaptations

Name: Class: Date: Total: 14 marks

KEY WORDS progressive overload • reversibility
• Karvonen method • periodization • tapering • overtraining

Objective
Build the skills to answer exam questions on training : principles of training, mea-
suring intensity, training methods and periodization , long-term adaptations

, and training load and health.

You must be able to:

• apply the principles of training, including progressive overload and reversibility
• calculate a training heart rate with the Karvonen method
• explain cardiovascular, respiratory and muscular adaptations to training
• explain periodization, tapering and the risks of overtraining

1 Key knowledge and worked examples

Training and adaptations

principle meaning
specificity train the systems, muscles and movements used in the

sport
progressive overload gradually increase the load (frequency, intensity, time)

so the body keeps adapting
reversibility fitness gains are lost when training stops
variation change sessions to keep progress and motivation, and

reduce overuse
individual differences people respond differently (age, genes, training

history)
recovery adaptation happens during rest after training

(supercompensation)
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Intensity: maximum heart rate ≈ 220− age. Karvonen method:

training HR = (HRmax − HRrest)× intensity + HRrest

Also the rating of perceived exertion (RPE, Borg scale 6–20).

Methods: continuous, interval (incl. HIIT), fartlek, circuit, resistance, plyometric,
flexibility training.

Periodization divides the year into macrocycles, mesocycles (several weeks) and
microcycles (about a week), with preparation, competition and transition phases.
A taper (less volume, keep intensity) before a main event lets the body recover fully.

Adaptations

aerobic (endurance)
training

resistance training

larger heart, higher stroke
volume, lower resting HR

hypertrophy (larger fibres)

more capillaries, mitochondria
and myoglobin

better recruitment of motor units (neural
adaptation; most of the early strength gain)

higher V̇ O2max and lactate
threshold

stronger tendons and bones

Training load and health: too much load with too little recovery raises the risk
of injury, illness and overtraining (performance falls, mood and sleep worsen). The
acute:chronic workload ratio compares this week’s load with the 4-week average;
a sudden rise (about > 1.3–1.5) is linked with more injuries. The WHO recommends
150–300 minutes of moderate activity a week for adults, plus muscle strengthening
on 2 or more days.

Answer shapes: name the principle or adaptation, explain how it works, and link
it to performance.

2 Practice
2.1 Define progressive overload and reversibility. [2]

progressive overload reversibility
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2.2 An 18-year-old has a resting heart rate of 60 beats min−1. Use the Karvonen method
to calculate her training heart rate at 70% intensity. [3]

HR

3 Exam-style questions
3.1 After six months of endurance training, a runner’s resting heart rate falls from 72 to
58 beats min−1.

(a) Explain why resting heart rate falls. [2]

before after: larger, stronger

(b) State two other adaptations to endurance training. [2]

3.2 The diagram shows a swimmer’s training year.

(a) Outline the purpose of a taper. [2]

(b) Explain how periodization helps to avoid overtraining. [3]

preparation compete rest

tapervolume
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