




Box 1.1 Recommended steps in the research process with an elk population example 

We recommend the following steps to increase the likelihood that scientific discoveries will result in reliable knowledge 

that leads to informed management and policy actions while contributing to the advancement of ecological theory. Ecologi­

cal theories, management needs, and agency policies should inform these steps (and vice versa) throughout the re­

search process {Fig. 1 .1). See text for detailed description of each step in this process. 

Step 

1. Identify research question

2. Develop alternative research hypotheses

3. Formulate predictions

Description and example 

Research questions are identified via numerous approaches that are 

often synergistic. These include brainstorming with peers, 

exploring prior experiences, soliciting expert input, exploring 

limitations or assumptions of existing ecological theory, respond­

ing to management and policy concerns, identifying knowledge 

gaps in the published literature, noticing patterns during prior field 

observations, and performing exploratory data analysis on historic 

or preliminary data. When possible, it is helpful to try to frame the 

research question as a "why" question. 

While elk populations across the western US are generally stable or 

increasing, some elk populations have declined in recent years. If 

managers can understand the causes of the population declines, then 

management actions could mitigate the causes. This leads to the 

following research question: why are elk populatiom declining? 

Theory and previous research on the topic of the research question as 

well as creativity will lead to alternative research hypotheses. 

Research hypotheses should be causal statements that are potential 

answers to the research question and generate l or more predic­

tions {Step 3) that can be evaluated via formal testing {Step 4). 

Research Hypothesis 1: Elk are declining because the amount of 

quality forage has declined, leading to a decline in the carrying 

capacity of elk. 

Research Hypothesis 2: Elk are declining because an increased predation 

rate by reestablished gray wolves has led to negative population 

growth rates for elk. 

Research Hypothesis 3: Elk are declining because winter severity (i.e., as 

measured by snow accumulation and temperature) has increased, 

leading to a decrease in winter survival of elk calves. 

One or more predictions should be deduced from each research 

hypothesis. Predictions should be sufficiently explicit to allow 

researchers to determine the most suitable approach for evaluat­

ing all of the alternative research hypotheses and to develop a 

methodology for formally testing each prediction (Step 4). 

For Research Hypothesis 1: 

Prediction 1: If the amount of quality forage for elk increases, then the 

population growth rate of elk will increase. 

Prediction 2: If the amount of quality forage for elk increases, then the 

reproductive potential of adult females will increase because of 

improved physical condition. 
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