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Abstract. Vannevar Bush’s 1945 book Science: The Endless Frontier, made a sharp distinction between
basic (or pure) and applied research, urging strong government support for academic basic research and
warning that “applied research invariably drives out pure”. He also suggested the “linear model” in which
basic research leads to applied research, and then commercial development. These biased views are still
widely held, so a fresh analysis is needed to repair the damage and to provide a guiding framework for
scientific researchers across many disciplines. The High-Impact Research framework integrates current
concepts that have been voiced by many people:

1) Science research projects that address basic and applied questions, seek theoretical and practical
outcomes, and are inspired by curiosity-driven as well as mission-driven goals are likely to have
the greatest payoffs.

2) These increased expectations may require teamwork from multidisciplinary participants and from
those who are skilled with multiple research methods: randomized controlled trials, ethnographic
case studies, automatic logging, retrospective analysis, etc. Teamwork can be difficult, but has a
stronger possibility of producing breakthrough results.

3) Since complex problems are resistant to reductionist approaches and small laboratory controlled
experiments, high-impact can be achieved by using new research methods that depend on
interventions that are evaluated in large-scale systems. Such repeated interventions constitute case
studies that can provide evidence to support or falsify hypotheses. Guidelines for promoting and
reporting rigorous case studies will accelerate progress.
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Abstract. To consolidate a body of knowledge built upon evidence, experimental results have to be
extensively verified. Experiments need replication at other times and under other conditions before they
can produce an established piece of knowledge. Several replications need to be run to strengthen the
evidence. Most SE experiments have not been replicated. If an experiment is not replicated, there is no
way to distinguish whether results were produced by chance (the observed event occurred accidentally),
results are artifactual (the event occurred because of the experimental configuration but does not exist in
reality) or results conform to a pattern existing in reality. The immaturity of experimental SE knowledge
has been an obstacle to replication. Context differences usually oblige SE experimenters to adapt
experiments for replication. As key experimental conditions are yet unknown, slight changes in
replications have led to differences in the results that prevent verification. There are still many
uncertainties about how to proceed with replications of SE experiments. Should replicators reuse the
baseline experiment materials? How much liaison should there be among the original and replicating
experimenters, if any? What elements of the experimental configuration can be changed for the
experiment to be considered a replication rather than a new experiment? The aim of replication is to
verify results, but different types of replication serve special verification purposes and afford different
degrees of change. Each replication type helps to discover particular experimental conditions that might
influence the results. We need to learn which types of replications are feasible in SE as well as the
acceptable changes for each type and the level of verification provided.
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