Scientific Processes in
Psychology

Welcome to this comprehensive exploration of scientific processes in psychology.
This presentation covers the essential methodological concepts required for the AQA
A-level Psychology specification. We'll examine everything from formulating
research questions and hypotheses to experimental design, ethical considerations,
and the broader implications of psychological research. Each section provides
detailed explanations and examples to help you master these crucial concepts for
both your examinations and future research endeavours.

by Stephen Renwick



Research Aims and Hypotheses

Research Aims

Research aims are broad statements that outline what the researcher
hopes to achieve or discover through their investigation. They provide
the overarching purpose and direction for the research, answering the
question: "What do | want to find out?"

Aims are typically expressed as statements rather than questions, for
example: "This study aims to investigate the relationship between
sleep deprivation and cognitive performance."

Well-formulated aims should be:

e C(Clear and concise
e Realistic and achievable

e Specific enough to guide the research

Hypotheses

Hypotheses are specific, testable predictions about the relationship
between variables. Unlike aims, hypotheses make precise predictions
about expected outcomes.

Directional hypotheses (one-tailed) predict the specific direction of
the relationship between variables: "Sleep deprivation will lead to
decreased cognitive performance."

Non-directional hypotheses (two-tailed) predict a relationship exists
but don't specify its direction: "There will be a difference in cognitive
performance between sleep-deprived and non-sleep-deprived
participants.”

The null hypothesis states there will be no relationship between
variables: "There will be no difference in cognitive performance
between sleep-deprived and non-sleep-deprived participants."



Sampling: Populations and Techniques

Population vs Sample

The population refers to the entire group
of individuals that researchers want to
draw conclusions about (e.g., all UK
university students).

A sample is the subset of individuals
selected from the population to
participate in the research. Due to
practical constraints, researchers rarely
study entire populations.

The goal of sampling is to select
participants who are representative of the
target population, allowing researchers to
generalise their findings.

Probability Sampling

Random sampling: Every member of the
population has an equal chance of
selection (e.g., using random number
generators).

Systematic sampling: Selecting
participants at regular intervals from a list
(e.g., every 10th person).

Stratified sampling: Dividing the
population into subgroups (strata) based
on relevant characteristics (e.g., age,
gender) and randomly sampling from each
stratum proportionally.

Non-Probability Sampling

Opportunity sampling: Selecting
participants who are conveniently
available (e.g., students in a university
cafeteria).

Volunteer sampling: Participants self-
select by responding to advertisements or
requests for volunteers.

These methods are often more practical
but may introduce sampling bias and limit
generalisability.



Implications of Sampling Techniques

Sampling Bias Generalisation
Sampling bias occurs when some members of the population are more Generalisation refers to the extent to which research findings can be
likely to be included in the sample than others, leading to a non- applied to the wider population beyond the sample studied.

representative sample. Common sources of bias include:
Population validity concerns whether findings can be generalised

o Self-selection bias: Particularly problematic in volunteer from the sample to the target population. Probability sampling
sampling, where participants with certain characteristics (e.g., methods typically offer better population validity than non-probability
higher interest in the topic) are more likely to participate. methods.

* Convenience bias: Opportunity samples often over-represent Ecological validity concerns whether findings from research settings

easily accessible groups (e.g., university students). can be generalised to real-world situations.

e Social desirability bias: Some participants may be more likely to

volunteer for studies that allow them to present themselves Researchers must carefully consider the trade-offs between practical

positively. constraints and the ability to generalise findings when selecting
sampling methods.

Researchers should acknowledge potential biases and consider how
they might affect results.



Pilot Studies

1 Definition and Purpose

A pilot study is a small-scale
preliminary study conducted before
the main research project to evaluate
feasibility, time, cost, and potential
problems. It serves as a "trial run" to
identify and address issues before

committing resources to the full study.

Key Aims of Piloting

Pilot studies help researchers test and

refine their methodology by:

Identifying ambiguities or
problems in research instructions
or questions

Testing the effectiveness of
experimental manipulations

Assessing the reliability and
validity of measures

Estimating the time required to
complete procedures

Identifying potential practical or
ethical issues

Providing preliminary data to help
determine appropriate sample size

Implementing Changes

Based on pilot study findings,

researchers may:

Revise questionnaire items or
interview questions

Modify experimental procedures or
tasks

Adjust time allocations
Refine participant instructions

Reconsider sampling strategies

These refinements help ensure the

main study runs smoothly and

produces valid, reliable data.



Experimental Designs

Independent Groups Design

Different participants are used in each
condition of the experiment.

Advantages: No order effects; simple to
administer; suitable for studies where
participation in one condition would affect
performance in another.

Disadvantages: Requires more participants;
individual differences between groups may
confound results (participant variables).

Example: Testing a new antidepressant by
giving one group the drug and another group a
placebo.

COGNITIVE ASSESSMENT SEQUENCE'

Repeated Measures Design

The same participants take partin all
conditions of the experiment.

Advantages: Requires fewer participants;
eliminates participant variables; greater
statistical power.

Disadvantages: Order effects (practice,
fatigue, boredom); time-consuming.

Example: Testing memory recall under quiet
and noisy conditions with the same
participants.
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Matched Pairs Design

Participants are matched on relevant variables
and then allocated to different conditions.

Advantages: Controls for participant variables;
no order effects.

Disadvantages: Difficult to match participants
perfectly; time-consuming to find matches;
requires identifying relevant matching
variables.

Example: Matching participants by 1Q scores
before testing different learning methods.



Observational Design

Behavioural Categories

Observational studies require clear, precise definitions of the
behaviours to be observed. Behavioural categories should be:

e Operationally defined: Described in terms of observable actions
e Mutually exclusive: Each behaviour fits into only one category

o Exhaustive: All relevant behaviours can be categorised

For example, in a study of classroom behaviour, categories might

include "asking questions," "taking notes," and "off-task behaviour,"

each with specific operational definitions.

Observation Methods

Naturalistic observation: Observing behaviour in its natural
environment

Controlled observation: Observing behaviour in a controlled setting

Participant observation: Observer participates in the group being
studied

Non-participant observation: Observer remains separate from the
group

Event Sampling

In event sampling, the observer records each occurrence of a specific
behaviour as it happens.

Advantages:

e Captures all instances of the target behaviour

Provides data on frequency of behaviours

Useful for rare but significant behaviours

Disadvantages: May miss context; observer must be constantly
vigilant

Time Sampling

In time sampling, observations are made at predetermined time
intervals (e.g., every 5 minutes).

Advantages:

e More manageable for observers
e Provides structured data collection

e Good for behaviours that occur regularly

Disadvantages: May miss behaviours that occur between sampling
points; less detail on duration



Questionnaires and Interviews

Questionnaire Construction

Effective questionnaires require careful planning and design:
e Clear,unambiguous questions

e Appropriate language for the target population

e Logical question sequence

e Avoidance of leading or loaded questions

e Consideration of response formats

Closed Questions

Closed questions provide fixed response options:

Example: "On a scale of 1-5, how satisfied are you with your work-
life balance?"

Advantages: Easy to analyse; quick to complete; standardised
responses

Disadvantages: Limited depth; may force inappropriate responses;

may miss important information

Open Questions
Open questions allow respondents to answer in their own words:

Example: "How do you feel about your work-life balance?"

Advantages: Rich, detailed data; unexpected insights; respondents
can express themselves fully

Disadvantages: Time-consuming to analyse; difficult to compare
responses; lower response rates

Interview Design
Interviews can be structured, semi-structured, or unstructured:
Structured: Fixed questions in a predetermined order

Semi-structured: Predetermined questions with flexibility to
explore responses

Unstructured: Conversational approach guided by broad topics

Effective interviews require rapport-building, active listening, and
appropriate probing techniques.



Variables and Their Control

Types of Variables

Independent Variable (IV): The variable manipulated by the
researcher to observe its effect on the dependent variable. In an
experiment testing the effect of caffeine on reaction time, caffeine
dosage would be the IV.

Dependent Variable (DV): The variable measured to assess the effect
of the IV. In the caffeine example, reaction time would be the DV.

Extraneous Variables: Variables other than the IV that might affect the
DV. These include:

e Participant variables: Individual differences between participants
(e.g., age, gender, intelligence)
e Situational variables: Aspects of the environment (e.g., noise,

temperature, time of day)

e Experimenter variables: Characteristics or behaviours of the
researcher that might influence participants

Confounding Variables: Extraneous variables that systematically vary
with the IV, making it impossible to determine whether changes in the
DV are due to the IV or the confounding variable.

Operationalisation of Variables

Operationalisation involves defining abstract concepts in terms of
observable, measurable behaviours or characteristics. This process is
crucial for ensuring that variables can be manipulated and measured
reliably.

Example: The abstract concept of "anxiety" might be operationalised
as:

e Scoreson a standardised anxiety questionnaire
e Physiological measures (heart rate, skin conductance)

e Behavioural observations (fidgeting, avoidance behaviours)

Good operationalisation should be:

Clear and precise

Observable and measurable

Valid (accurately represents the concept)

Reliable (produces consistent results)

Poorly operationalised variables threaten the validity of research
findings and make replication difficult.



Control Techniques

al &
Random Allocation Counterbalancing
Participants are assigned to experimental conditions by chance, In repeated measures designs, the order of conditions is varied
typically using random number generators or similar methods. This between participants to control for order effects (practice, fatigue,
helps distribute participant variables evenly across conditions, boredom).

reducing systematic bias. .. .
&5y Example: Half the participants complete Task A then Task B, while

Example: In a drug trial, participants are randomly assigned to the other half complete Task B then Task A.
receive either the experimental drug or a placebo.

& =

Standardisation Other Control Methods
Keeping procedures, instructions, and conditions identical for all Additional techniques include single-blind and double-blind
participants to control situational variables. procedures, matching participants, and statistical control of

. . - . variables during analysis.
Example: Using a script to ensure all participants receive exactly the 5 y

same instructions.



Demand Characteristics and Investigator Effects

Demand Characteristics

Demand characteristics refer to cues in the experimental environment

that may inadvertently signal to participants what behaviour is
expected, potentially leading them to change their behaviour
accordingly.

Sources of demand characteristics include:

e The experimental setting itself (e.g., laboratory equipment)
e Theresearcher's behaviour or appearance
e The nature of tasks or questions

e Prior knowledge about the research topic

Participant responses may include:

e Social desirability bias: Behaving in ways perceived as socially

acceptable

e Evaluation apprehension: Concern about being judged

e The "good participant" role: Trying to confirm what they believe

is the hypothesis

e The "negative participant' role: Deliberately sabotaging the
study

Investigator Effects

Investigator effects occur when researchers unintentionally influence

participants' behaviour or the interpretation of data.

Types of investigator effects include:

Experimenter expectancy effects: Researchers unconsciously
communicate their expectations to participants

Observer bias: Selective attention or interpretation when
recording observations

Confirmation bias: Tendency to notice and emphasise data that
confirms expectations

Methods to reduce these effects include:

Single-blind procedures: Participants don't know which
condition they're in

Double-blind procedures: Neither participants nor researchers
interacting with them know which condition participants are in

Standardised procedures: Using scripts and protocols

Multiple observers: Using more than one person to record
observations



Ethics in Psychological Research

Informed Consent

Participants must receive sufficient
information about the study to make an
informed decision about participation. This

includes:
e The purpose of the research
e What participation involves
e Potential risks and benefits
e Right to withdraw
Debriefing

After participation, researchers should:

e Explain the full purpose of the study
e Address any misconceptions
e Provide support if needed

e Offer to share results

Protection from Harm

Researchers must ensure participants are
not exposed to risks greater than those
encountered in everyday life. This includes:

e Physical harm
e Psychological distress

e Social embarrassment

Confidentiality

Participants' data must be kept confidential
and, where possible, anonymous. This

involves:

e Secure data storage

e Use of participant codes instead of
names

e Careful handling of potentially
identifying information

The British Psychological Society's (BPS) Code of Ethics provides comprehensive guidelines for conducting ethical research. It emphasises respect,

competence, responsibility, and integrity. Researchers must submit their proposals to ethics committees for review before conducting studies with

human participants.



Dealing with Ethical Issues in Research

Balancing Scientific Value and
Participant Welfare

Researchers often face ethical dilemmas when designing studies. The
scientific value of research must be weighed against potential risks to
participants. Strategies for addressing ethical challenges include:

o Risk-benefit analysis: Carefully evaluating whether potential
benefits justify any risks

e Minimalrisk principle: Ensuring risks are no greater than those in
everyday life

e Alternative methods: Considering less invasive approaches to
answer research questions

For example, instead of inducing stress experimentally, researchers
might study naturally occurring stressful situations or use simulations.

Special Considerations
Some research contexts require additional ethical safeguards:

¢ Vulnerable populations: Children, prisoners, those with cognitive
impairments

e Sensitive topics: Trauma, illegal behaviours, stigmatised
experiences

e Deception studies: Research where full disclosure would
invalidate results

Addressing Specific Ethical Challenges

Deception: When deception is necessary for valid results:

Use only when no viable alternative exists

e Ensure the deception is minor and not about significant aspects of
the study

e Provide thorough debriefing as soon as possible
e Give participants the option to withdraw their data after learning
about the deception

Withdrawal: To respect the right to withdraw:

e Make clear that participants can leave at any time without penalty
e Establish procedures for data removal if requested

e Consider how to handle partial data

Confidentiality breaches: When participants disclose risk of harm:

Establish clear limits to confidentiality in advance

Develop protocols for handling disclosures

Provide appropriate referrals to support services



Peer Review and Economic Implications

The Role of Peer Review

Peer review is a critical quality control mechanism in the scientific
process. Before publication, research is evaluated by experts in the

field who assess:

Methodological rigour
Validity of conclusions
Theoretical significance

Originality and contribution

The peer review process typically involves:

1.

2
3
4.
5

Submission to a journal

Initial screening by editors

Review by 2-3 independent experts
Decision (accept, revise, reject)

Revision and resubmission if required

Strengths of peer review:

Helps maintain scientific standards
Identifies flaws in methodology or analysis
Reduces publication of invalid findings

Improves quality of published research

Limitations of peer review:

Potential for bias (confirmation, status, gender)
Inconsistency between reviewers
Time-consuming process

May suppress innovative or controversial ideas

Economic Implications of Psychological
Research

Psychological research has significant economic implications across
various sectors:

Healthcare:

e Development of effective psychological treatments can reduce
healthcare costs

e Prevention programmes based on psychological research may
reduce incidence of mental health problems

e Understanding health behaviours can improve public health
outcomes

Workplace:

e Research on motivation and job satisfaction can improve
productivity

e Studies on decision-making inform business strategies

e Understanding consumer psychology influences marketing
approaches

Education:

e Research on learning and memory improves educational practices

e Understanding cognitive development informs curriculum design

e Interventions based on psychological research can reduce
educational inequalities

Public Policy:

e Behavioural economics insights inform policy interventions
e Understanding social psychology helps address societal challenges

e Research on development informs early intervention programmes



Review Questions

1 Short Answer Questions (2
marks each)

1.

Explain the difference between a
directional and non-directional
hypothesis. (2 marks)

Identify two advantages of using a
repeated measures design. (2
marks)

Explain what is meant by 'demand
characteristics' in psychological
research. (2 marks)

Outline two ethical issues that
might arise when conducting
research with children. (2 marks)

Explain the difference between
event sampling and time sampling
in observational research. (2
marks)

2 Application Questions (4
marks each)

1.

A psychologist wants to investigate
the effect of background music on
memory recall. Identify an
appropriate experimental design
for this study and explain why it
would be suitable. (4 marks)

Explain how a researcher might
operationalise the variable
'anxiety' in a study investigating
the relationship between exam
stress and performance. (4 marks)

Describe two ways in which a
researcher could control for
investigator effects in an
observational study of children's
playground behaviour. (4 marks)

3

Extended Response
Questions (8-10 marks)

1.

Discuss the strengths and
limitations of different sampling
methods in psychological research.
(8 marks)

Evaluate the use of questionnaires
as a research method in
psychology. (8 marks)

Discuss the role of peer review in
the scientific process and its
importance for psychological
research. (10 marks)

Outline and evaluate the ethical
guidelines provided by the British
Psychological Society for
conducting research with human
participants. (10 marks)



