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BOND-SAMPLING THEORY OF HUMAN INTELLIGENCE

Bond-Sampling Theory of Human Intelligence

Primary Disciplinary Field(s): Cognitive Psychology, Psychometrics, Differential Psychology
Proponents: Sir Godfrey Thomson (1881-1955)

1. Core Principles

The Bond-Sampling Theory of Human Intelligence, proposed by the eminent British psychologist
Sir Godfrey Thomson, offers a comprehensive critique of the prevailing unitary factor models of
intelligence, most notably Charles Spearman's Two-Factor Theory. Thomson postulated that

intelligence is not derived from a single, pervasive underlying factor (the "g" factor), but rather
emerges as a statistical result of the sampling of numerous independent mental elements, which
he termed "bonds." These bonds represent specific neural connections or intellectual capacities
distributed throughout the brain. When an individual attempts to solve an intellectual problem, they
activate and utilize a specific subset of these available bonds. The overall measure of intelligence,
therefore, reflects the quality and quantity of these bonds sampled across a diverse range of
mental tasks.

This theory fundamentally shifts the focus of intellectual assessment from identifying a centralized
general intelligence to evaluating the breadth and efficiency of the processes by which individuals
connect multiple distinct cognitive elements. The core assertion is that any given test of intelligence
necessarily samples only a fraction of the total possible bonds an individual possesses. If a test is
sufficiently diverse and comprises numerous sub-tests targeting varied cognitive functions--such as
spatial reasoning, verbal comprehension, and numerical aptitude--it provides a more robust and
representative sample of the total bond reservoir. This emphasis on multiple bonds and the
sampling process provides the theoretical foundation for using heterogeneous test batteries in
psychometrics, clarifying that the main purpose of having multiple sub-tests is to capitalize on the
various elements that collectively contribute to the observable factor of intelligence.

2. Historical Development

The Bond-Sampling Theory arose during the early 20th century, a period marked by intense
methodological and theoretical debate in psychometrics regarding the structure of intelligence. The
prevailing orthodoxy, championed by Spearman, argued strongly for the centrality of the 'g' factor,
suggesting that all cognitive tasks correlate because they share this single, common source of
mental energy. Thomson, working primarily at the University of Edinburgh, challenged this
statistical interpretation of factor analysis.

Thomson argued that the appearance of a general factor ('g’) in correlational studies of cognitive
tests was not necessarily evidence of a unitary physiological entity. Instead, he proposed that this
common variance could be mathematically explained as the result of the sheer statistical overlap
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inherent when sampling from a very large pool of highly specific, independently operating bonds. If
multiple tests each draw randomly from this immense population of cognitive elements, they will
inevitably share some common bonds, leading to positive correlations and thus the statistical
emergence of a 'g' factor, even if no single underlying general intelligence exists. Thomson's
seminal work, particularly his statistical demonstrations and theoretical papers published between
1916 and the 1930s, established the Bond-Sampling Theory as a leading alternative to
Spearman's model, providing a strong theoretical justification for multi-dimensional testing
approaches.

3. Key Concepts and Components

Bonds (or Elements): These are defined as the fundamental, highly specific units of cognitive
capacity, often conceptualized as specific neural connections or mental processes. Bonds are
assumed to be independent of one another. The total collection of bonds constitutes the
individual's full intellectual potential.

The Sampling Process: Any observed cognitive behavior, whether solving a complex puzzle or
answering a simple comprehension question, requires the mobilization or "sampling” of a specific
subset of these bonds. The nature of the task determines which bonds are activated, and the
successful execution of the task depends on the individual possessing and effectively utilizing the
necessary bonds.

Multiple Factor Contribution: Unlike theories that attribute success primarily to 'g', the Bond-
Sampling Theory posits that successful performance across various tasks (e.g., following
directions, inferring relationships, answering questions) requires sampling different, non-
overlapping sets of bonds. Therefore, overall intelligence must be evaluated by aggregating
performance across these diverse elements.

General Ability as a Statistical Artifact: The notion of a general ability or 'g' is explained as a
descriptive statistical phenomenon rather than a causal psychological entity. It reflects the average
efficiency and density of the bonds sampled across a broad range of tests, not an inherent central
intellectual energy source.

4. Applications and Examples

The practical application of the Bond-Sampling Theory had profound implications for the design
and interpretation of intelligence tests throughout the 20th century. By asserting that intelligence is
best captured by measuring diverse specific abilities, Thomson provided a strong rationale for the
structure utilized in modern, large-scale psychological assessment batteries. The theory directly
supports the construction of tests comprising numerous specialized sub-tests, each designed to
isolate and measure performance on a different intellectual domain or cognitive process.

For instance, a standard intelligence test, such as the Wechsler Adult Intelligence Scale (WAIS),

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=66088
https://scales.arabpsychology.com
https://scales.arabpsychology.com

BOND-SAMPLING THEORY OF HUMAN INTELLIGENCE

separates cognitive function into distinct indices (Verbal Comprehension, Perceptual Reasoning,
Working Memory, Processing Speed). According to Bond-Sampling Theory, the inclusion of sub-
tests that measure abilities like the ability to follow directions (tapping into immediate working
memory and attentional bonds), the capacity to answer questions (tapping verbal reasoning and
retrieval bonds), or the skill to infer relationships (tapping abstract reasoning and pattern-
recognition bonds), ensures that a wider and more representative "sample" of the individual's total
intellectual capacity is obtained. The aggregate performance across these diverse sub-tests is
considered the true measure of intelligence.

5. Criticisms and Limitations

Despite its theoretical elegance, the Bond-Sampling Theory faced significant statistical and
conceptual scrutiny, primarily from proponents of factor analytical models. One major criticism
centered on the difficulty of empirically distinguishing the statistical structure produced by the
Bond-Sampling Theory from that produced by a genuine general factor model, especially in large,
complex datasets. Both models could statistically account for the positive manifold (the
phenomenon that all intelligence tests tend to correlate positively with each other), making
definitive empirical confirmation of Thomson's specific neural bond hypothesis challenging.

Furthermore, while the theory successfully explained the statistical emergence of 'g' without
requiring a unitary psychological construct, some critics argued that it merely replaced a single
mysterious factor (‘'g") with an enormous number of independent, equally mysterious factors (the
specific bonds). The theory struggled to provide a detailed physiological or psychological
mechanism that governed how these bhillions of independent bonds were integrated, sampled, or
developed over time, leading to criticisms regarding its psychological plausibility compared to
models that emphasized hierarchical organization (like those developed later by Cattell or Vernon).

6. Synthesis and Modern Relevance

While the strict Bond-Sampling Theory is rarely cited as a standalone model today, its influence is
deeply embedded in modern psychometrics. Thomson's work effectively paved the way for
multifactorial theories of intelligence, which accept that cognitive ability is multidimensional. His
insistence that the apparent unity of intelligence might be an artifact of statistical sampling served
as a crucial counterbalance to reductionist models. Contemporary approaches, such as the Cattell-
Horn-Carroll (CHC) theory, while utilizing hierarchical structures, rely on the aggregation of
performance across a wide array of specific and broad cognitive abilities--a framework
fundamentally aligned with Thomson's original principle of extensive sampling.
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